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GENERAL 
1. DEFINITIONS

The following terms as used in the Contract shall be defined and interpreted as follows: 
ADDENDA 

Written documents issued during the bidding period which modify, supersede, or supplement the original 
Contract Documents. 

AGREEMENT 
See "CONTRACT." 

AS SHOWN, AS INDICATED, AND AS SPECIFIED 
These words are understood to be followed by the words "in the Contract Documents." 

BENEFICIAL USE 
Use of a building, system, structure, or facility by the CITY. 

BID 
The offer of the Bidder submitted on the prescribed forms setting forth the price(s) for the Work. 

BIDDING PERIOD 
The time period allocated to the Bidder to enable preparation of a Bid or Proposal. 

BIDDER 
The person or persons, partnership, firm or corporation submitting a Bid or proposal for the Work defined 
in the Contract Documents. 

BID GUARANTY 
The cash, certified check or Bidders Surety Bond accompanying the Bid as a guaranty that the Bidder 
will enter into a contract with the RECREATION AND PARK COMMISSION for the performance of the 
Work. 

BOARD OF RECREATION AND PARK COMMISSIONERS 
The Board of Recreation and Park Commissioners, of the City of Los Angeles. 

BOND 
Bid bond, performance and payment bond or other instrument of security. 

CHANGE ORDER 
A written order to the CONTRACTOR signed by the GENERAL MANAGER directing an addition, deletion 
or revision in the Work, or an adjustment in the Contract Price or time which is issued after the effective 
date of the Contract and effects less modification than is effected by a Supplemental Agreement.  A 
Change Order may or may not also be signed by the CONTRACTOR. 

CITY 
The CITY of Los Angeles, a municipal corporation. 

CLAIM 
A written demand or assertion by one of the parties seeking, as a matter of right, an interpretation of the 
Contract Documents, payment of money, extension of time or other relief. The party asserting the claim 
must set forth the facts and circumstances for which the other party is responsible. 

CODE 
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Codes of the State of California as well as any other Federal or local law, statute, ordinance, rule or 
regulation. 

CONTRACT 
A binding agreement between the CITY and the CONTRACTOR for the Work described in the Contract 
Documents. 

CONTRACT COMPLETION DATE 
The date the CITY accepts the entire Work as being in compliance with the Contract Documents, and 
authorizes the final payment in accordance with the requirements set forth in Article 25, FINAL PAYMENT 
of the General Requirements. 

CONTRACT DOCUMENTS 
The following documents constitute a part of and comprise the Contract Documents:  Agreement, Notice 
Inviting Bids or Proposals, Instruction to Bidders, Contractor's Bid or Proposal, Special and 
Supplementary Conditions, General Requirements, Geotechnical Baseline Report (if provided for the in 
the General Requirements), Federal and State Requirements, Standard and Reference Specifications, 
Standard Plans, Plans and Specifications, Soil Reports and Subsurface Investigation Reports, Summary 
of First Notice Replies, Addenda and Notice to Bidders issued prior to the opening of bids, Plan 
Clarifications, Request for Information, Supplemental Agreements and Change Orders issued after 
Contract award. 

CONTRACTOR DEFAULT 
See TERMINATION OF CONTRACT BY CITY (CONTRACTOR DEFAULT) Article of these General 
Conditions. 

CONTRACT PRICE 
The total amount of money for which the Contract is awarded. 

CONTRACT UNIT PRICE 
The amount stated in the Bid for a single unit of an item of Work. 

CONTRACTOR 
The person or persons, partnership, firm or corporation who enters into the Contract as stipulated in the 
Agreement awarded by the CITY.  Prime Contractor and Contractor shall mean the same. 

CONTRACTOR'S REPRESENTATIVE 
The representative of the CONTRACTOR at the site who shall supervise and direct the construction and 
who is authorized to receive and fulfill instructions from the PROJECT MANAGER or INSPECTOR. 

DAYS 
Unless otherwise specifically stated, the term "days" will be understood to mean consecutive calendar 
days. 

EASEMENT 
Permission to access or utilize property not owned by the CITY. 

EQUAL 
See "OR EQUAL". 

GENERAL CONDITIONS 
Instructions to the CONTRACTOR setting forth its responsibilities and the CITY'S responsibilities for 
proper execution of the Work indicated herein. 
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GENERAL MANAGER 
GENERAL MANAGER of the Department of Recreation and Parks, or an authorized representative. 

GENERAL REQUIREMENTS 
Instructions to the CONTRACTOR setting forth its responsibilities and the CITY'S responsibilities for 
proper execution of the administration and technical aspects of the project indicated herein. 

GEOTECHNICAL DESIGN SUMMARY REPORT /GEOTECHNICAL BASELINE REPORT (GBR) 
The report that sets forth the geotechnical interpretations regarding anticipated conditions for the design 
and construction of the project. This report establishes a geotechnical baseline that provides the basis 
for identification of changed site/ground conditions. 

GEOTECHNICAL SITE ASSESSMENT 
SEE AGEOTECHNICAL DESIGN SUMMARY REPORT.@

HOLIDAY 
Those holidays and dates observed by the CITY.  A list of such holiday dates is available from the 
RECREATION AND PARK COMMISSION Office. 

IMMEDIATELY NOTIFY 
The obligation to cause verbal notification of some condition or event as soon as possible upon discovery 
or knowledge of the condition or event and in all instances, no more than two (2) hours. 

INSPECTOR 
The Inspector of Public Works, the Director of the Bureau of Contract Administration, or an authorized 
representative(s) located at the Public Works Building, 1149 S. Broadway, 3rd Floor, Los Angeles, CA, 
90015. 

JOBSITE 
The area upon or in which the CONTRACTOR'S operations are carried on and such other areas adjacent 
thereto as may be designated as such by the Contract Documents. 

LAW 
Any Federal, State or local law, statute, ordinance, rule, regulation or code. 

LIQUIDATED DAMAGES 
The amount the CONTRACTOR shall pay to the CITY, as determined by rates and amounts as fixed and 
agreed in the Contract Documents, due to the CONTRACTOR'S failure to complete the Work or submit 
the schedule within the time specified, or for non-compliance with other specified requirements. 

MODIFICATIONS 
Includes Change Orders and Supplemental Agreements. A modification may only be issued after the 
effective date of the Contract. 

NON-CONFORMING WORK 
Non-conforming Work is Work which does not conform in all respects to all requirements in the Contract 
Documents, including damaged Work and damaged materials, without respect to the causes or nature of 
such lack of conformity. 

NOTICE OF AWARD 
The written notice by the CITY to the successful Bidder stating that upon compliance by the successful 
Bidder of required conditions, the City will execute the Contract. 
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NOTICE TO BIDDERS 
A notice included in the bidding documents that informs prospective bidders of the bidding procedures 
and the opportunity to submit a bid. 

NOTICE TO CONTRACTOR 
The written notice by the CITY to the CONTRACTOR which officially advises on direction and provides 
information pertinent to the Contract. 

NOTICE TO PROCEED 
The written notice by the CITY to the successful Bidder stating that the Work or portions of the Work may 
commence. 

NOTICE TO WITHHOLD 
The written notice by the CITY to the CONTRACTOR advising that certain payments shall be withheld 
due to unacceptable execution of the Work by the CONTRACTOR. 

OR EQUAL 
The product, equipment, or material which is proposed by the CONTRACTOR for use in the Work which 
in the sole judgment of the PROJECT MANAGER is equal to, better than and as suitable as the product 
or material specified in the Contract Documents as to function, performance, reliability, quality, and 
general configuration. 

PARTIAL ACCEPTANCE 
Any portion of the Work which has been completed in accordance with the plans and specifications and 
has been accepted in writing by the PROJECT MANAGER and the INSPECTOR on the "Statement of 
Partial Completion" form. 

PLANS OR DRAWINGS 
The drawings, profiles, cross sections, working drawings, and supplemental drawings, or reproductions 
thereof, issued or approved by the PROJECT MANAGER, which show the location, character, 
dimensions or details of the Work. 

PROJECT 
The Work and/or construction operations executed through the performance of this Contract. 

PROJECT MANAGER 
The authorized representative of the GENERAL MANAGER. 

PROTEST 
See definition of Claim. 

REFERENCE SPECIFICATIONS 
Those bulletins, standards, rules, methods of analysis or test, codes, and specifications of other agencies, 
PROJECT MANAGER societies, or industrial associations referred to in the Contract Documents. These 
refer to the latest edition, including amendments in effect and published at the time of advertising the 
project, adopted by the RECREATION AND PARK COMMISSION, if applicable, unless specifically 
referred to by edition, volume, or date. 

RIGHTS OF ENTRY 
Written permission from an owner of a facility or property to access the facility or property for a specific 
purpose. 

RIGHT OF WAY 
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Rights of way, easements, or rights of entry for the Work will be provided by the CITY.  The 
CONTRACTOR shall make arrangements, pay for, and assume all responsibility for acquiring, using, and 
disposing of additional work areas and facilities temporarily required in addition to those provided by the 
CITY.  The CONTRACTOR shall indemnify and hold the CITY harmless from all claims for damages 
caused by such actions. 

SPECIAL PROVISIONS 
Any provision which supplements or modifies the Specifications. 

SPECIFICATIONS 
The Contract Documents and revisions to it which were prepared to specifically describe the commercial, 
legal, technical and nontechnical requirements of the project.  Specifications include but are not limited 
to Terms, Provisions, General Conditions, General Requirements, Special Provisions, Technical 
Specifications, Equipment Schedules, and all revisions made to the specifications in Addenda, Notice To 
Bidders, and Change Orders or Modifications, signed by the GENERAL MANAGER. 

STANDARD PLANS 
Details of standard structures, devices or instructions referred to on the plans or in the specifications by 
title or number issued by the CITY. 

STANDARD SPECIFICATIONS 
Documents, Materials and items specified in Article 5 of these General Conditions. 

STARTUP 
That stage of performance testing as defined in the specifications which use the actual process fluid, 
material, or medium for a specified number of days of continuous operation without major interruptions 
and prior to acceptance by the CITY. 

SUBCONTRACTOR 
A "Subcontractor" is a contractor who is licensed pursuant to California Business and Professions Code, 
Section 7000 et.seq. and who contracts directly with the prime CONTRACTOR.  The Subcontractor 
performs some part of the Work of the Contract.  A Subcontractor does not have any direct contract with 
the CITY related to the project. 

SUB-SUBCONTRACTOR 
A "Sub-subcontractor" is a Subcontractor, within the definition of that term, who has a contract with a 
Subcontractor and has no Contract with the City related to the project. 

SUPERVISOR 
The designated individual who is responsible for the proper execution or installation of some portion or 
portions of the Work.  The SUPERVISOR reports directly or indirectly to the CONTRACTOR'S 
REPRESENTATIVE. 

SUPPLEMENTAL AGREEMENT 
A written amendment of the Contract Documents which modifies the Contract in price or scope by a 
percentage which is more than can be accomplished by a Change Order and signed by the CITY and the 
CONTRACTOR. 

SUPPLIER 
An individual, organization, or firm who is not required for the purposes of the Work to be licensed 
pursuant to California Business and Professions Code as a CONTRACTOR, Subcontractor, or 
Sub-subcontractor, within the meanings of those terms as defined herein above, who provides equipment 
and/or materials for the Work, to the CONTRACTOR, a Subcontractor, or a Sub-subcontractor, including 
that fabricated to a special design, but who does not perform labor at the site except for labor or labor 
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supervision required by some manufacturers as part of their equipment installation for warranty or other 
purposes.  The term "supplier" also includes fabricator, manufacturer, or vendor. 

SURETY 
Any individual, firm or corporation, bound with and for the CONTRACTOR for the acceptable 
performance, execution and completion of the Work, and for the satisfaction of all obligations incurred. 

TERMS 
Unless otherwise stated, the words "directed, required, permitted, ordered, instructed, designated, 
considered necessary, prescribed, approved, acceptable, satisfactory," or words of like meaning, refer to 
actions, statements, judgments, conclusions, and decisions within the responsibility of the PROJECT 
MANAGER or the INSPECTOR. 

UNAVOIDABLE DELAY 
Delay arising from causes beyond the control and without the fault or negligence of the CONTRACTOR 
and its Subcontractors at all tiers. 

UTILITY 
Tracks, overhead or underground wires, cables, pipeline, conduits, ducts, or structures, sewers, or storm 
drains owned, operated, or maintained in or across a public right of way, private easement, or jobsite. 

VOLUME I 
Are the items in the bid package entitled “CITY OF LOS ANGELES, CALIFORNIA, DEPARTMENT OF 
RECREATION AND PARKS INSTRUCTION TO BIDDERS, PROPOSAL, AFFIDAVIT AND BOND 
FOR…” inclusive. 

VOLUME II 
Are the items in the bid package entitled “CONTENTS GENERAL CONDITIONS”, “CONTENTS 
GENERAL REQUIREMENTS”, and any specifications and attachments inclusive. 

WORK 
Includes all material, labor, utility services, tools, expendable equipment, and all appliances, machinery, 
transportation, appurtenances and specified services necessary to perform and complete the Contract; 
and such additional items not specifically indicated or described that can be reasonably inferred as 
belonging to the item described or indicated and as required by good practice to provide a complete and 
satisfactory system or structure.  As used herein, "provide" shall be understood to mean "furnish and 
install, complete in place." 

WORKSITE 
See "JOBSITE." 

WORKDAY 
Any day within the period between the start of the Contract time and the date provided in the Contract for 
completion or the date established in the Statement of Completion by the CITY acknowledging that all 
Work under the contract is complete, whichever occurs last, other than: 

 Saturday, 

 Sunday, 

 any day designated as a holiday by the CITY, and, 

 any other day designated as a holiday in a Master Labor Agreement entered into by the 
CONTRACTOR or on behalf of the CONTRACTOR as an eligible member of a Contractor's 
Association, 
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any day the CONTRACTOR is prevented from working for cause as established by UNAVOIDABLE
DELAY of these General Conditions; and,

any day the Contractor is prevented from working during the first five (5) hours of the workday with
at least sixty percent (60%) of the normal Work force from cause as established by an Unavoidable
Delays of these General Conditions.
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CONTRACT DOCUMENTS 
2. SCOPE

A. The work to be performed under this Contract shall consist of furnishing all tools, equipment, materials,
supplies and manufactured articles, and for furnishing all transportation, services, including fuel, power
and water, and essential communications, and the performance of all labor, Work, or operations required
for the fulfillment of the Contract, in strict accordance with the specifications, schedules, and drawings,
all of which are made a part hereof, and including such detail sketches as may be furnished by the
PROJECT MANAGER from time to time during the construction in explanation of said drawings.  The
items shall be complete and all Work, material, and services not expressly called for in the Specifications,
or not shown on the drawings, which may be necessary for complete and proper construction to carry out
the Contract in good faith shall be performed, furnished, and installed by the CONTRACTOR at no
increase in cost to the CITY.

B. The Work required by the Contract shall be completed within Six Hundred Forty (640) calendar days
of the date specified by the General Manager in the notice to proceed with the work.  The Contract 
completion time shall consist of Four Hundred Sixty (460) calendar days for construction, and One 
Hundred Eighty (180) calendar days for maintenance.

3. AUTHORITY OF THE RECREATION AND PARK COMMISSION, PROJECT MANAGER, AND INSPECTOR
The GENERAL MANAGER, RECREATION AND PARKS has the final authority in all matters affecting the Work
The CONTRACTOR shall promptly comply with instructions from the PROJECT MANAGER or the INSPECTOR.
On all questions relating to quantities, the acceptability of material, equipment, or Work, the execution, progress
or sequence of Work, and the meaning of specifications or drawings, the decision of the PROJECT MANAGER
is final and binding, and shall be precedent to any payment under the Contract, unless otherwise ordered by the
BOARD OF RECREATION AND PARKS.
The PROJECT MANAGER is authorized to require performance of the Work consistent with the meaning of the
plans and specifications and to approve necessary additive changes in Plans up to a maximum as authorized
by the Recreation and Park Commission.  The PROJECT MANAGER may initiate changes in Plans or scope of
Work, regardless of cost, for submission to the RECREATION AND PARK COMMISSION for its approval.
The INSPECTOR is authorized to enforce compliance with Plans and Specifications, to determine the
acceptability of materials and workmanship, administer requirements with respect to subcontracts, and to
prepare and process progress payment estimates.  In the event of a dispute between the CONTRACTOR and
the INSPECTOR, the latter is authorized to reject materials or suspend the Work until any questions at issue
can be referred to and decided by the RECREATION AND PARK COMMISSION or, in design matters, by the
PROJECT MANAGER.
The INSPECTOR may sample and test all materials to be incorporated into the Work.  The INSPECTOR may
delegate this authority to sample materials and perform tests to the Department of General Services, Standards
Division, or other approved agencies, the CONTRACTOR will pay for testing.

4. INTENT OF CONTRACT DOCUMENTS
The Contract Documents are complementary, and what is called for by one part shall be as binding as if called
for by all. The intent of the Documents is to include all Work consistent therewith and reasonably inferable there
from as being necessary for completion of the Contract.  Materials or Work described in words that indicate the
proper execution and a well known technical or trade designation shall be held to refer to such recognized
standards.
It is understood and agreed that the written terms and provisions of the Contract Documents represent the entire
and integrated agreement between the parties hereto and supersede all prior negotiations, representations, or
agreements, either written or oral.  The Contract Documents shall not be construed to create any contractual
relationship of any kind between the PROJECT MANAGER or the INSPECTOR and the CONTRACTOR.
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5. STANDARD SPECIFICATIONS
The applicable portions of the Standard Specifications for Public Works Construction (SSPWC) shall become
part of these Contract Documents, and unless otherwise specified, all Work and materials shall conform to the
Standard Specifications as modified by the corresponding issue of Standard Plan No. S-610 as amended or
revised and adopted by the RECREATION AND PARK COMMISSION in effect on the date of advertising for
bids.

6. INTERPRETATION OF PLANS AND SPECIFICATIONS
Every part of the Contract, as shown on the Plans and described in the Specifications, must be completed and
finished. No deviations are to be made from the Plans or Specifications without previous written authorization
from the PROJECT MANAGER.
In general, the Plans will show dimensions, positions and type of construction, and the Specifications will define
materials, quantities, and if indicated, required methods of construction. Any Work called for on the Plans and
not mentioned in the Specifications, or vice versa, shall be performed as though fully set forth in both.  Work not
particularly detailed, marked, or specified shall be the same as similar parts that are detailed, marked, or
specified.
The Plans have been drawn to the indicated scales except where otherwise noted.  Dimensions indicated by
figures or numerals shall govern in all cases whether drawn to scale or not.  Larger scale drawings shall take
precedence over smaller scale drawings.  Drawings shall not be scaled for dimensions.
The general character of the detailed Work is shown on the Contract drawings, but minor modifications may be
made in larger scale drawings.  The PROJECT MANAGER will furnish additional details, when needed, to more
fully explain the Work, and the same shall be considered part of the Contract.
Where on any drawings, a portion of the Work is drawn out or detailed and the remainder is indicated in outline,
the drawn out or detailed parts shall apply also to all other like portions of the Work.  Where ornament or other
detail is indicated by starting only, such detail shall be continued throughout the courses or parts in which it
occurs and shall also apply to all other similar parts in the Work, unless otherwise indicated.
References made to other specifications and codes refer to the edition including amendments in effect and
published at the time of advertising the project or issuing the permit, unless specifically referred to by edition,
volume, or date as noted in the Contract Documents.
The CONTRACTOR shall furnish and install all equipment and materials required to complete installations
whether or not the quantities are specifically shown, called out, or reflected in the Contract Drawings.

7. PRECEDENCE OF CONTRACT DOCUMENTS
In resolving inconsistencies or ambiguities among two (2) or more components of the Contract Documents, the
highest precedence shall be given to Permits from the other agencies as may be required by law and decreasing
order as follows:
1. Permits from other agencies as may be required by law
2. Agreement
3. Special Provisions
4. General Conditions
5. Specifications - Division 01: General Requirements
6. Specifications - Divisions 02 - 17
7. Geotechnical Site Assessment
8. Drawings
9. Standard Plans
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10. Standard Specifications
11. Reference Specifications
12. Reference Drawings
Supplemental Agreements, Change Orders, PROJECT MANAGER'S written interpretations and clarifications, 
Notice to Bidders and Addenda, in the precedence listed, will take precedence over all other Contract Document 
components referenced therein.  Figure dimensions on Drawings will take precedence over scaled dimensions. 
Detailed Drawings, including Process and Instrumentation Drawings (P & ID's), will take precedence over 
general Drawings. 

8. ACCURACY OF PLANS AND SPECIFICATIONS
Omissions from the Plans and Specifications shall not relieve the CONTRACTOR from the responsibility of
furnishing, making, or installing all items required by law or usually furnished, made, or installed in a project of
the scope and character indicated by the Plans and Specifications.  If the CONTRACTOR is of the opinion that
it will incur costs above and beyond what would reasonably be anticipated in meeting the above requirements,
it shall inform the PROJECT MANAGER in writing within twenty (20) calendar days after discovering the
omission and before starting the Work.
The Plans show conditions as they are supposed or believed by the PROJECT MANAGER to exist, but it is not
intended or to be inferred that the conditions as shown thereon constitute a representation or warranty,
expressed or implied, by the CITY or its officers, that such conditions are actually existent, nor shall the CITY,
or any of its officers, be liable for any loss sustained by the CONTRACTOR as a result of any variance between
conditions as shown on the Plans, and the actual conditions revealed during progress of the Work or otherwise,
except as indicated in Article 53, Differing Site Conditions of these General Conditions.

9. EXAMINATION OF COVERED WORK
If any Work is covered without inspection, approval or consent of the INSPECTOR, and examination is required
by the INSPECTOR, it shall be uncovered at the CONTRACTOR'S sole expense.
Examination of covered Work may be ordered by the PROJECT MANAGER and if so ordered, the Work shall
be uncovered by the CONTRACTOR.  If such Work is found to be in accordance with the Contract Documents,
the CITY will issue a Change Order authorizing payment for the cost of examination and replacement. If such
Work is found to be not in conformance with the Contract Documents, the CONTRACTOR shall correct the non-
conforming Work and the cost of examination and correction of the non-conforming Work shall be borne solely
by the CONTRACTOR.

10. UNNOTICED DEFECTS
Any non-conformity in the Work that is discovered before Contract Completion, or before final payment has been
made, or during the guarantee period, shall be removed and replaced by the CONTRACTOR with Work which
conforms to the provisions of the Contract Documents.  Failure on the part of the PROJECT MANAGER or the
INSPECTOR to condemn or reject non-conforming Work shall not constitute acceptance or implied acceptance
of such Work.

11. BUILDING CODES AND REGULATIONS
The CONTRACTOR shall perform the Work in accordance with the requirements of the Los Angeles City
Building Code and all other regulations, laws, and ordinances, even though such requirements are not
specifically mentioned in the Specifications or shown on the drawings.
It is not the responsibility of the CONTRACTOR to make certain that the Contract Documents are in accordance
with applicable laws, statutes, building codes and regulations.  If the CONTRACTOR observes that any of the
Contract Documents are at variance therewith in any respect, it shall promptly notify the PROJECT MANAGER
in writing, and any necessary changes shall be accomplished by issuance of a Change Order.
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If the CONTRACTOR performs any Work knowing it to be contrary to such laws, ordinances, rules and 
regulations, and without such notice to the PROJECT MANAGER, it shall assume full responsibility therefore 
and shall bear all costs attributable thereto. 

12. LENGTH OF WORKDAY AND WORK WEEK
Eight (8) hours of labor shall constitute a calendar day's work for employees of the CONTRACTOR under this
Contract.  Said employees shall be paid not less than the prevailing wage rate for the first eight (8) hours work
of each day.
A working day shall be Monday through Friday, and work shall be between 7:00 a.m. and 4:00 p.m., unless
otherwise approved by the PROJECT MANAGER or the RECREATION AND PARK COMMISSION or revised
by CITY Ordinance.
When work in excess of eight (8) hours per day, or forty (40) hours during any one (1) week is performed, wages
for all hours over eight (8) hours in any day or over forty (40) hours during any one (1) week shall be paid at the
prevailing wage rate, as provided in the California Code and the CITY’s code requirements.

13. PAYMENT OF EMPLOYEES
The CONTRACTOR and each Subcontractor shall pay each employee engaged in Work on the project under
this Contract in compliance with the Federal and State wage provisions indicated on the appropriate page of the
Proposal (General Instruction and Information for Bidders), and LENGTH OF WORKDAY AND WORK WEEK
of these General Conditions.
The certified payroll and the Statement of Compliance shall be submitted to the INSPECTOR by the
CONTRACTOR and all Subcontractors performing Work on the project, regardless of dollar amount or type of
contract.
If there is a difference between the Federal and State minimum wage rates for similar classifications of labor,
the CONTRACTOR and its Subcontractors shall pay not less than the higher wage rate.
When the CONTRACTOR intends to use a craft or classification not shown on the general prevailing wage
determinations, it will be required to pay the wage rate of that craft or classification most closely related to it as
shown in the general prevailing wage determinations.  In case of disagreement between the CONTRACTOR
and the CITY, the INSPECTOR shall make the final determination as to the prevailing wages for the Work.

14. CONVICT-MADE MATERIALS
No materials manufactured or produced in a penal or correctional institution shall be incorporated in the project
under this Contract.

15. SALES; BUSINESS OR USE TAX
Purchases of materials and equipment which will be incorporated or installed permanently in the Contract Work,
or which will be used in the operation of the CONTRACTOR or Subcontractors, and not incorporated in the
Contract Work, are not exempt from City of Los Angeles and California State Sales or Use Taxes as applicable.
The CITY shall consider any required business taxes to be included in the overhead costs of the
CONTRACTOR.

16. NONDISCRIMINATION IN EMPLOYMENT
The CONTRACTOR shall comply with all of the provisions of the Los Angeles Administrative Code, Mandatory
Provision Pertaining to Nondiscrimination in Employment.
The CONTRACTOR shall submit Monthly Ethnic Composition of Work Force Reports to the INSPECTOR
indicating the number of employees in the various work categories and ethnic groups and gender on forms
furnished by the CITY.  Failure to furnish the reports shall constitute grounds for the CITY to withhold the
progress payment.
Nondiscrimination Clause:  "The CONTRACTOR shall not discriminate during the performance of this Contract
against any employee or applicant for employment because of employee's or applicant's race, religion, national
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origin, ancestry, sex, age, sexual orientation or physical handicap."  The CONTRACTOR shall include in all 
subcontracts awarded under this Contract the same Nondiscrimination Clause. 
If conflicts exist between these provisions and the Federal Rules and Regulations governing the same, the more 
stringent requirements shall prevail. 

17. APPRENTICE UTILIZATION
Any Contract awarded hereunder will require the CONTRACTOR to comply with the provisions of the California
Labor Code relating to apprentice employment and training; and will require the CONTRACTOR to assume full
responsibility for compliance with said section with respect to all Apprenticing Occupations involved in the
Project. (Compliance with said Apprentice Utilization provisions of the Labor Code is not required for Public
Works Contracts involving less than $30,000 or less than twenty (20) Working days in duration).

18. LAWS AND REGULATIONS
The CONTRACTOR shall observe and comply with all Federal, State, and local laws, ordinances, codes, orders,
and regulations which in any manner affect those engaged or employed on the Work, the materials used in the
Work, or the conduct of the Work.  If any discrepancy or inconsistency should be discovered in this Contract in
relation to any such law, ordinance, code, order, or regulation, the CONTRACTOR shall report the same in
writing to the PROJECT MANAGER.  The CONTRACTOR shall indemnify and save harmless the CITY, and its
officers, agents, and employees, against all claims or liability arising from violation of any such law, ordinance,
code, order, or regulation, whether by itself or by its employees or subcontractors as stated in these Contract
Documents.  Any particular law or regulation specified or referred to elsewhere in these specifications shall not
in any way limit the obligation of the CONTRACTOR to comply with all other provisions of Federal, State, and
local laws and regulations.

19. PERMITS AND CONSTRUCTION EASEMENTS
The CONTRACTOR shall anticipate, obtain and pay for all permits, excluding the General Building Permit,
necessary for performance of the Work.
The CONTRACTOR shall obtain and pay all costs incurred and submit to the PROJECT MANAGER copies of
all permits required for the construction and installation of all Work called for on this project.  All costs shall be
included in the CONTRACTOR'S bid.  The permit list to be obtained by the CONTRACTOR shall include, but
not be limited to the following:
1. Night Work, hauling, overload, grading, excavation, demolition, foundation, and associated building

permits.
2. Electrical permits.
3. Mechanical permits.
4. Plumbing permits.
5. South Coast Air Quality Management District permits.
6. Fire sprinkler permit.
7. All Federal, State, County and CITY issued permits.
Rights of ways, easements, or rights of entry for the Work will be provided by the CITY.  The CONTRACTOR 
shall make arrangements, pay for, and assume all responsibility for acquiring, using, and disposing of Work 
areas and facilities temporarily required which are necessary in addition to those provided by the CITY.  The 
CONTRACTOR shall indemnify and hold the CITY harmless for all claims for damages caused by such actions. 

20. PARTIES EXCLUDED FROM THE WORK
Lists of individuals, firms and organizations which have been debarred, suspended or have voluntarily excluded
themselves from Federal Procurement and Non Procurement Program is maintained by US General Services
Administration.  A copy can be obtained from Superintendent of Documents, US Government Printing Office,
Washington, DC 20402, Tel: (202) 783-3238.
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The CITY will not conduct business with an individual, firm or organization, and the CONTRACTOR shall not 
employ or otherwise utilize any Subcontractor, supplier or equipment vendor at any tier which is on the U.S. 
General Services Administration "List of Parties Excluded from Federal Procurement and Non Procurement 
Programs".  The CONTRACTOR shall not utilize or otherwise employ any subcontractors or suppliers on the 
CITY’s list of nonresponsible bidders maintained by the General Services Division of the Bureau of Contract 
Administration. 

21. BUSINESS TAX REGISTRATION CERTIFICATES
The CONTRACTOR represents that it has, or will obtain upon award, the Business Tax Registration
Certificate(s) required by the Los Angeles City Business Tax Ordinance.  The CONTRACTOR shall maintain,
or obtain as necessary, all such Certificates required of it under said Ordinance and shall not cause or allow any
such Certificate to be revoked or suspended.
The CITY requires all firms that have business activity within the City of Los Angeles to pay CITY business
taxes.
Payments for goods or services will be withheld unless proof of tax compliance is provided to the CITY.  All firms
and individuals that do business with the CITY will be required to provide a Business Tax Registration Certificate
number or an exemption number as proof of compliance with Los Angeles City business tax requirements in
order to receive payment for goods or services.
The Tax and Permit Division of the City Clerk's Office has the sole authority to determine whether a firm is
covered by business tax requirements.

22. FINANCIAL LIABILITY
The CITY's liability under this Contract shall not exceed the CITY's appropriation to fund the Contract at the time
of Contract award.  However, if the CITY shall appropriate funds for any successive years, the CITY'S maximum
liability shall not exceed the extent of such appropriation, subject to the terms and conditions of this Contract.

THE CONTRACTOR'S RESPONSIBILITIES 
23. CONTRACTOR'S OBLIGATIONS

Only competent workers shall be employed on the Work.  Any worker, at the journey level or above, employed
on the Work shall have a current license or certificate as required for the type of Work being performed, issued
by the Department of Building and Safety of the City of Los Angeles and any such other organization as required.
Any person or subcontractor employed who is found by the PROJECT MANAGER AND/OR INSPECTOR to be
incompetent, disorderly or otherwise objectionable, or who fails or refuses to perform Work properly, acceptably
and as directed shall be immediately removed from the Work by the CONTRACTOR and not be reemployed on
the Work.
The CONTRACTOR, at its sole cost and expense, shall perform all labor and services and furnish all the
materials, tools, and appliances, except as hereinafter otherwise definitely provided, necessary or proper for
performing and completing the Work required, in the manner and within the time stipulated in these
specifications.  The CONTRACTOR shall furnish, erect, maintain, and remove the construction plant and such
temporary works as may be required. If, at any time before the commencement or during the progress of the
Work or any part of it, the CONTRACTOR'S methods or appliances appear to the PROJECT MANAGER or the
INSPECTOR to be unsafe, inefficient, or inadequate for securing the safety of the workers, the quality of the
Work required, or the rate of progress stipulated, the PROJECT MANAGER or the INSPECTOR may order the
CONTRACTOR to increase their safety and efficiency or to improve their character, and the CONTRACTOR
shall comply with such orders at its own expense.  Neither the making of such demands by the PROJECT
MANAGER nor the failure to make such demands shall relieve the CONTRACTOR of its obligation to secure
the safe conduct of the Work, the quality of Work required, nor the rate of progress stipulated in the Contract.
The CONTRACTOR shall be fully responsible for the safety, efficiency, and adequacy of its plant, appliances,
and methods, and for any damage which may result from their failure or their improper construction,
maintenance, or operation.  All of the labor and materials shall be performed and furnished strictly pursuant to
and in conformity with the Contract Documents, the lines and grades and other directions of the PROJECT
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MANAGER or the INSPECTOR as given from time to time during the progress of the Work under the terms of 
the Contract, and in accordance with working drawings to be furnished from time to time as provided herein. 
The CONTRACTOR shall complete the entire Work to the satisfaction of the PROJECT MANAGER and 
INSPECTOR and in accordance with the Specifications and drawings herein mentioned, at the prices fixed in 
the Contract. 
Where articles or materials are especially manufactured or fabricated for delivery under these specifications, the 
CONTRACTOR shall at all times employ such workforce, plant, materials, and tools as will be sufficient to 
complete the performance of the Contract and every part thereof within the time limits stipulated herein.  If the 
CONTRACTOR fails to employ sufficient workforce, plant, materials, tools, or to maintain adequate progress, 
the PROJECT MANAGER may require an increase in progress at any point or points or a modification of plans 
and procedure in such a manner as to accelerate the Work.  Failure to adequately staff the project shall be just 
cause for the CITY to terminate the Contract. 

24. CONTRACTOR'S REPRESENTATIVE AT THE SITE
A technically qualified and English-speaking project representative shall be designated in writing as the
CONTRACTOR'S representative at the job site, who shall supervise the Work and shall provide competent
supervision of the Work until its completion.  The CONTRACTOR'S project representative shall be assigned full
time and exclusively to this project.  Alternate representatives with qualifications equal to or better than the
previous representative may be designated.  The CONTRACTOR'S representatives shall have at least five (5)
years of verifiable experience as the person primarily responsible for supervision of the Work on projects of the
same or similar size and nature as this project.  Within five (5) days after the Notice of Award the CONTRACTOR
shall provide a statement to the PROJECT MANAGER with the following:
1. Identification and resume, showing the qualifications and experience of the CONTRACTOR'S

representative and the alternate appointed to act in the place of the CONTRACTOR'S representative.
2. References of not less than two (2) previous projects on which the CONTRACTOR'S representative and

the alternate had supervisory responsibility on a project of a similar nature and at least one-half or more
of the cost of this project.  Such references shall include names, addresses, and telephone numbers of
owner representatives who worked on the project as well as project information such as project type,
size, location and duration.

The PROJECT MANAGER reserves the right to disapprove any candidate named as the CONTRACTOR'S 
representative or alternate who fails to meet the provisions set forth herein. The PROJECT MANAGER reserve 
the right to remove, without any right to work on the project, either the CONTRACTOR'S representative or 
alternate, who in the sole opinion of the PROJECT MANAGER has demonstrated incompetence, lack of ability, 
or other unsuitability to perform supervision of the Work. 
If the CONTRACTOR'S representative or alternate leave the employ of the CONTRACTOR, the CONTRACTOR 
will be required to replace the individual(s) and fulfill the requirements of this Article within fifteen (15) calendar 
days.  In no event shall any Work proceed in the absence of an approved representative. 
The CONTRACTOR'S representative or alternate shall have full authority to act on behalf of the CONTRACTOR, 
including, but not limited to final approval of Change Orders and Supplemental Agreements.  All directions given 
by the PROJECT MANAGER to said representative or alternate shall be considered as having been given to 
the CONTRACTOR.  Such instructions given by the PROJECT MANAGER to the CONTRACTOR'S 
representative or alternate will be confirmed in writing.  All instructions and directions given by the PROJECT 
MANAGER or the INSPECTOR will be limited to matters properly falling within the PROJECT MANAGER'S or 
the INSPECTOR'S authority as specified in AUTHORITY OF THE RECREATION AND PARK COMMISSION, 
PROJECT MANAGER AND INSPECTOR of these General Conditions. 
The CONTRACTOR'S representative or alternate shall be present at the site of the Work at all times while Work 
under the Contract is in progress.  Failure to observe this requirement shall constitute suspension of the Work 
by the CONTRACTOR, until such time as said representative or alternate is again present at the site, and no 
payment will be allowed for any Work performed in the absence of said representative or alternate.  Work 
performed in violation of these provisions shall be removed and reconstructed, re-fabricated, or reinstalled under 
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the required supervision.  No extensions of time will be granted, nor will additional payment be allowed for any 
costs to the CONTRACTOR for slowdown, delays, idled equipment, or any other costs incurred by the 
CONTRACTOR as the direct or indirect result of such suspension. 
Whenever the Work is defined as being suspended under the provisions of this Article, any such suspension in 
excess of ten (10) calendar days shall constitute just cause for the CITY to terminate the Contract under the 
provisions of TERMINATION OF CONTRACT BY CITY (CONTRACTOR DEFAULT) of these General 
Conditions. 

25. FAMILIARITY WITH PLANS AND SPECIFICATIONS
It shall be the responsibility of the CONTRACTOR to be thoroughly familiar with all details of the Project,
including the Work of CONTRACTOR'S forces and all Subcontractors.  The CONTRACTOR shall call the
following to the attention of both the PROJECT MANAGER and the INSPECTOR in writing within twenty-four
(24) hours of discovery, before any Work is performed:
1. Errors and omissions in the Plans and Specifications;
2. Work on the Plans or in the Specifications which, if so constructed, would result in a conflict or interference 

with other Work or the Work of other trades, including the location of fixtures and equipment;
3. Existing improvements visible at the job site, for which no existing disposition is made on the Plans or in

the Specifications but which could reasonably be assumed to interfere with the satisfactory completion
of the improvements contemplated by the Plans and Specifications.

Failure to notify shall constitute a waiver by the CONTRACTOR of any claim for delay or other damages 
occasioned by such defect.  If the CONTRACTOR proceeds with the Work without instructions from the 
PROJECT MANAGER, the incorrect Work shall be removed and corrections made to comply with the PROJECT 
MANAGER'S instructions, at no cost to the CITY.  The requirements of this Article are applicable to typographical 
errors in the Specifications and notational errors on the Plans where ambiguity or inadequate description exists. 

26. JOB CONDITIONS
The CONTRACTOR shall visit the job site as soon as practicable after award of the Contract and ascertain all
conditions affecting necessary procedure and sequencing of Work operations in the execution of the Work,
including condition of available roads and streets, or clearances, restrictions and other limitations affecting
transportation and ingress and egress to the job site.  The CONTRACTOR shall determine the nature and types
of Work to be performed and shall be responsible for all Work to be accomplished.
The CONTRACTOR shall enter the job site as noted in Article 4, SITE SECURITY of the General Requirements.
The CONTRACTOR will be restricted to the immediate Work areas on the job site and shall in no case go
beyond the Work limits noted on the drawings or as otherwise directed by the PROJECT MANAGER.  The job
site shall be enclosed with a temporary chain link fence and gates which shall be removed upon completion of
the Work.  The CONTRACTOR shall confine all operations of the contracted Work to the boundaries of the job
site(s) and shall not interfere with CITY personnel and CITY operations or the Work of other contractors working
on or near the site.
CONTRACTOR'S employee access to the job site by private vehicles is prohibited.
No vehicle is allowed in the facility or on the job site except delivery trucks and CONTRACTOR'S identified
vehicles and equipment.  It shall be the CONTRACTOR'S sole responsibility to arrange and pay for offsite
employee parking and transportation, if necessary, so as not to affect the availability of public parking on the
grounds of the facility or park site.  The CONTRACTOR shall fully cooperate with all authorities on the job site
and other contractors not related to the Work of this Contract who might be at the job site and shall comply with
all regulations in force at the job site.

27. RESPONSIBILITY FOR SITE
The CONTRACTOR shall be in full charge of and be responsible for the job site and the construction Work of
this Contract, subject to the directions of the PROJECT MANAGER or the INSPECTOR. Article 33,
INTERFACE/COORDINATION REQUIREMENTS of the General Requirements describes interfaces with other
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contractors working on the job site.  No other operations of any nature shall be performed except as specifically 
authorized in the Contract Documents or as authorized by the PROJECT MANAGER. 
The CONTRACTOR shall exercise care not to damage improvements and adjacent land.  The CONTRACTOR 
shall correct any damage caused within seventy-two (72) hours by restoring the land and improvements 
damaged to their original condition and shall indemnify and hold the CITY harmless for any such damage as 
specified in INDEMNIFICATION of these General Conditions. 

28. WORKMANSHIP AND MATERIALS
All materials, parts and equipment furnished by the CONTRACTOR for the Work shall be new, high grade and
free from defects.  Materials and Work quality shall be subject to the INSPECTOR'S approval.

29. INJURY AND ILLNESS PREVENTION - SAFETY MEASURES
Safety is the responsibility of the CONTRACTOR.  The CONTRACTOR shall observe and comply with the safety
provisions of all applicable laws, building and construction codes, safety and health regulations of the California
Code of Regulations, and with applicable CITY Safety Policies.
If a Work procedure or condition exists that is a violation of said safety standards, the PROJECT MANAGER or
INSPECTOR may order the CONTRACTOR to comply with said safety provisions, and the CONTRACTOR shall
comply with such orders at its own expense.  If the CONTRACTOR fails to act promptly, the PROJECT
MANAGER or INSPECTOR is authorized to suspend the Work.  Failure of the PROJECT MANAGER or the
INSPECTOR to make such demands shall not relieve the CONTRACTOR of its obligations to secure the safe
conduct of the Work.
In the event of an emergency constituting an immediate hazard to the health or safety of the public or CITY
employees, property, or licensee, the CITY may undertake, at the CONTRACTOR'S sole expense, without prior
notice, all Work necessary to correct such hazardous conditions when it was caused by Work of the
CONTRACTOR not being in accordance with the requirements of this Contract.
First aid facilities and supplies shall be kept and maintained by the CONTRACTOR at the site of the Work.  The
CONTRACTOR shall cause all persons within the construction area to wear protective helmets.  In addition, all
employees of the CONTRACTOR and its Subcontractors shall be provided with, and required to use, personal
protective and life saving equipment set forth in California Construction Safety Orders and the OSHA Safety and
Health Standards for Construction.

30. PROTECTION OF PERSONS AND PROPERTY AND RESTORATION OF EXISTING IMPROVEMENTS
The CONTRACTOR shall not destroy, remove, or otherwise disturb any existing survey monuments or reference
points without authorization from the PROJECT MANAGER.  No pavement breaking or excavation shall be
started until all survey monuments or other reference points that will be disturbed by the construction operations
have been properly referenced by the PROJECT MANAGER. It shall be the CONTRACTOR'S responsibility to
notify the PROJECT MANAGER and the INSPECTOR of the time and location that Work will be done.  Such
notification shall be sufficiently in advance of construction so that there will be no delay due to waiting for survey
points to be satisfactorily referenced for restoration. All survey monuments or reference points disturbed, without
authorization by the PROJECT MANAGER, shall be accurately restored by the CITY at the CONTRACTOR'S
sole expense after all street or roadway resurfacing has been completed.
All paved areas including asphaltic concrete beams cut or damaged as a result of construction shall be replaced
with similar materials and of equal thickness to match the existing adjacent undisturbed areas, except where
specific resurfacing requirements have been called for in the Contract Documents or in the requirements of the
agency issuing the permit.  All temporary and permanent pavement shall conform to the requirements of the
affected pavement owner. All pavement which is subject to partial removal shall be neatly saw cut in straight
lines.
In order to obtain a satisfactory junction with adjacent surfaces, the CONTRACTOR shall saw cut back and trim
the edge so as to provide a clean, sound, vertical joint before permanent replacement of an excavated or
damaged portion of pavement. Damaged edges of pavement along excavations and elsewhere shall be trimmed

WORK ORDER NUMBER E170121D 
RESEDA SKATING FACILITY 



17 

back by saw cutting in straight lines.  All pavement restoration and other facilities restoration shall be constructed 
to finish grades compatible with adjacent undisturbed pavement. 
Where sidewalks have been removed for purposes of construction, the CONTRACTOR shall place suitable 
temporary sidewalks, properly protected, promptly after backfilling and shall maintain them in satisfactory 
condition until the final restoration thereof has been made. 
All utilities encountered along the line of the Work shall be maintained continuously in service during all the 
operations under the Contract, unless other arrangements satisfactory to the PROJECT MANAGER are made. 
Utilities shall include, but not be limited to, all above or below-ground conduit, pipes, ducts, cables, and 
appurtenances associated with oil, gas, water, steam, irrigation, process, sewer, storm drain, wastewater, air, 
electrical, power, instrumentation, communication, telephone, cable, TV, and lighting systems, whether or not 
owned by the CITY. 
The CONTRACTOR shall protect all existing utilities and improvements not designated for removal.  Necessary 
potholing shall be accomplished at the CONTRACTOR'S expense.  The CONTRACTOR shall determine the 
exact locations and depths of all utilities indicated on the drawings.  The CONTRACTOR shall make exploratory 
excavations of all utilities.  All such exploratory excavations shall be performed as soon as practicable after 
award of the Contract and in any event, a sufficient time in advance of construction to avoid possible delays to 
the CONTRACTOR’S Work.  When such exploratory excavations show the utility location as indicated on the 
drawings to be in error, the CONTRACTOR shall so notify the INSPECTOR and the PROJECT MANAGER. 
The CONTRACTOR should not rely upon plan designation of location of underground utilities.  The number of 
exploratory excavations and extent of potholing required shall be that number which is sufficient to determine 
the alignment and grade of the utility. No costs shall be allowed for such Work except those included in the 
CONTRACTOR’S proposal. 
Prior to any excavation in the vicinity of any existing underground facilities, the CONTRACTOR shall notify the 
INSPECTOR and the PROJECT MANAGER, and the respective authorities representing the owners or 
agencies responsible for such facilities, not less than three (3) working days, nor more than five (5) working 
days, of their intention to begin excavation.  The CONTRACTOR shall make arrangements for and provide 
access such that a representative of said owners or agencies may be present during such Work. 
Where the proper completion of the Work requires the temporary or permanent removal and/or relocation of an 
existing utility or other improvement which is shown on the drawings, the CONTRACTOR shall at its own 
expense, remove and, without unnecessary delay, temporarily replace or relocate such utility or improvement 
to a place and in a manner as directed by the PROJECT MANAGER, and the owner of the facility.  In all cases 
of such temporary removal or relocation, restoration to former location shall be accomplished by the 
CONTRACTOR in a manner that will restore or replace the utility or improvement as nearly as possible to its 
former locations and to as good or better condition than found prior to removal.  When utilities that are to be 
removed are encountered within the area of operations, the CONTRACTOR shall notify the PROJECT 
MANAGER not less than fifteen (15) days in advance for necessary measures to be taken to prevent interruption 
of service. 
The CONTRACTOR shall notify the PROJECT MANAGER thirty (30) calendar days in advance of any proposed 
connection, and shall notify the PROJECT MANAGER and the INSPECTOR twenty-four (24) hours prior to the 
actual connection, to any existing utility. 
Any utility or improvement which is damaged by the CONTRACTOR shall be immediately repaired at the 
CONTRACTOR'S expense, to a condition equal to, or better than, the condition it was in prior to such damage 
or temporary relocation.  If the CONTRACTOR fails or refuses to promptly repair the utility or improvement, the 
CITY may perform the necessary Work at the CONTRACTOR'S expense and no time extension shall be allowed 
to the CONTRACTOR.  The CONTRACTOR is not relieved of provisions of this Article even in the event such 
damage occurs after backfilling or is not discovered until after completion of backfilling. 
All repairs to a damaged improvement shall be inspected and approved by the INSPECTOR and an authorized 
representative of the improvement owner before being concealed by backfill or other Work. In case of damage, 
which in the opinion of the PROJECT MANAGER or the INSPECTOR, threatens the safety of persons or 
property, the CONTRACTOR shall immediately make all repairs necessary for removal of the hazard.  Should 
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the CONTRACTOR fail to promptly take all necessary action, the CITY has the option to remove any hazard 
resulting  
from damages caused by the CONTRACTOR at the CONTRACTOR'S expense without waiving any other rights 
the CITY may have, and no time extension will be allowed to the CONTRACTOR. 
In the event that the CONTRACTOR damages any existing utilities that are not shown on the drawings or the 
locations of which are not made known to the CONTRACTOR prior to excavation, the CONTRACTOR shall 
immediately notify the INSPECTOR and take all measures necessary to prevent further damage.  The 
CONTRACTOR shall then immediately make a written report to the PROJECT MANAGER and shall make 
repairs as directed by the PROJECT MANAGER.  Payment for this extra Work will be made pursuant to the 
provisions contained in Article 27, PAYMENT FOR CHANGES AND EXTRA WORK of the General 
Requirements. 
Notwithstanding that an existing utility or substructure is not shown on the original Plans and Specifications, if 
the existence and location thereof was made known to the CONTRACTOR prior to excavation, the utility or 
substructure constitutes an existing known condition, and the CONTRACTOR is responsible for protecting the 
utility or substructure. 
Damage to a utility known to the CONTRACTOR shall be repaired at the CONTRACTOR'S expense. 

31. NON-CONFORMING WORK
Except as set forth in this Article, all non-conforming Work and materials, in place or not, shall be removed
immediately from the site or corrected to conform to all requirements of the Contract Documents, by the
CONTRACTOR, at the sole expense of the CONTRACTOR.
If the CONTRACTOR fails to remove, replace or correct any non-conforming Work or materials within seventy
two (72) hours of discovery, the PROJECT MANAGER may cause such Work or materials to be removed and
replaced.  Such removal and replacement shall be at the sole expense of the CONTRACTOR and all such cost
shall be deducted from any amounts that are due or may become due to the CONTRACTOR.
Failure of the INSPECTOR or the PROJECT MANAGER to notify the CONTRACTOR of any non-conforming
Work shall not constitute acceptance of any non-conforming Work.  The CONTRACTOR'S obligation to remove,
replace or correct any non-conforming Work, whenever discovered, shall continue to the end of the guaranty-
warranty period provided for in Article 16, GUARANTY-WARRANTY of the General Requirements.  The CITY
reserves and retains all rights and remedies at law against the CONTRACTOR and their Surety for correction
of any and all latent defects discovered after the guaranty-warranty period.
The Contract Documents may be modified for the purpose of allowing non-conforming Work to become
acceptable in lieu of the CONTRACTOR’S obligation to remove and replace all such non-conforming Work.
Such modification shall be effective only upon the written agreement of the CONTRACTOR and the PROJECT
MANAGER.  Such written agreement shall be issued as a Change Order, which shall include all of the following
provisions.
1. A statement that the Work as constructed is non-conforming Work.
2. The specifications by which the non-conforming Work will be made to conform to the requirements of the

Contract Documents.
3. A statement that all modifications to the non-conforming Work shall be at the sole expense of the

CONTRACTOR.
4. A statement that the CONTRACTOR waives and releases any and all claims against the CITY, including

time and impacts, in any way whatsoever related to the non-conforming Work, the modification of such
non-conforming Work, and the time to negotiate such a modification.

5. The amount representing the value of the Work specified in the Contract Documents less the value of the
Work as constructed, as a credit to the CITY, which shall be deducted from the amount of the Contract.
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No Work shall proceed which shall make the non-conforming Work more costly to correct nor to modify such 
non-conforming Work until the PROJECT MANAGER and the CONTRACTOR execute such a Change Order. 
The PROJECT MANAGER may grant permission, in response to a written request from the CONTRACTOR, to 
proceed with the Work before finalization of such a Change Order, if they find the request to be in the best 
interest of the CITY. 
Any delays or impacts arising on the Work as a result of construction or delivery of non-conforming Work or 
materials shall be at the CONTRACTOR'S sole expense, regardless of whether the Work ultimately becomes 
the subject of a Change Order, and no time extension shall be allowed to the CONTRACTOR. 
Acceptance by the INSPECTOR of such previous non-conforming Work, after execution of the Change Order, 
does not act to waive or otherwise negate the CONTRACTOR'S obligations to guarantee such Work as set forth 
in Article 16, GUARANTY-WARRANTY of the General Requirements. 
Failure of the CONTRACTOR to comply with the requirements of this Article shall constitute default of the 
Contract by the CONTRACTOR and the CITY may terminate the Contract as provided for in TERMINATION OF 
CONTRACT BY CITY (CONTRACTOR DEFAULT). 

32. SUBCONTRACTORS AND SUB-SUBCONTRACTORS (Revised as of 2/12/2016)

The Contractor shall perform on the site and with its own organization not less than thirty (30%) of the total
Contract Price, unless a different percentage is designated on Schedule "A" SUBCONTRACTORS AND
SUPPLIERS in the Instructions to Bidders, page 16.  Any items designated "specialty items" in the Bid Proposal
may be performed by subcontract and the amount of all such "specialty items" may be deducted from the
Contract Price before computing the amount of Work required to be performed by the Contractor with its own
organization. The dollar value included in the percentage performed by the Contractor shall include the value of
labor, materials and equipment to be incorporated or used in the Work and directly purchased by the Contractor
and shall not include the value of Work, including labor, materials and equipment, incorporated or used in the
Work, performed or provided by Subcontractors.

Bidders must list all Subcontractors in the Bid, regardless of the dollar amount of the work to be performed, if
the Bidder wishes to have the Subcontract amount credited toward meeting the
MBE/WBE/SBE/EBE/DVBE/OBE levels of participation of the Project.  Subcontractors added to the project
following acceptance of the Bid and award of the Project will not be credited toward meeting the
MBE/WBE/SBE/EBE/DVBE/OBE levels of participation for this Project.

Listed vendors and/or Suppliers will be limited to 60% of their listed dollar value toward achieving the anticipated
MBE/WBE/SBE/EBE/DVBE/OBE levels of participation for this Project, unless the vendor and/or Supplier
manufactures or substantially alters the materials/supplies.

The designated percentage of the total Contract Price the Contractor is to perform may not be reduced below
that level by the addition of Subcontractor’s added after Award of the Project.

The Inspector, acting on behalf of the Board of Recreation and Park Commissioners, will be responsible for
approval of all Subcontractors, whether Bid-listed or not, and all Sub-subcontractors employed on the Project.

The Contractor must list in the original bid each Subcontractor who will perform Work or render services in an
amount in excess of one-half of 1 percent of the Contractor’s total Bid or $10,000.00, whichever is greater.

Subletting or Subcontracting of any portion of the Work in excess of one-half of 1 percent of the Contractor’s
original total Bid or $10,000.00, whichever is greater, for which no Subcontractor was designated in the original
Bid shall only be permitted in cases of public emergency or necessity, and then only after a finding reduced to
writing as a public record of the Inspector setting forth the facts constituting the emergency or necessity.
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If the Contractor fails to specify a Subcontractor, or if the Contractor specifies more than one Subcontractor for 
the same portion of Work to be performed under the Contract in excess of one-half of 1 percent of the 
Contractor’s total original Bid or $10,000.00, whichever is greater, the Contractor agrees that it is fully qualified 
to perform that portion of Work itself, and that it shall perform that portion itself. 

The Contractor shall set forth in its Bid the following: The name, location of the place of business, telephone 
number, California State Contractor’s License Number and dollar amount of each Subcontractor who will perform 
Work, labor, service, supply specifically fabricated materials or equipment in an amount in excess of one-half of 
1 percent of the Contractor’s total Bid, or $10,000.00, whichever is greater. 

The Contractor shall list only one Subcontractor for each portion of Work as defined by the Contractor in its Bid. 

Acceptance by the Board of Recreation and Park Commissioners of its Bid is dependent upon each Bid listed 
Subcontractor, and all subsequently approved additional Subcontractors, performing the dollar value of Work 
listed or approved. Any reduction, increase, or other change to any Subcontract amount without prior approval 
by Board of Recreation and Park Commissioners is considered an Unauthorized Subcontractor Substitution and 
is subject to a penalty of ten (10) percent of the Subcontract amount, whether Bid-listed or not. A Subcontract 
dollar value increased or reduced as the result of a Change Order issued by the Engineer to add or delete from 
the original scope of Work shall not be subject to a penalty for an Unauthorized Subcontract Substitution. 

Acceptance by the Board of Recreation and Park Commissioners of its Bid shall not entitle Subcontractors to 
recognition for any direct or contractual relationship with the City, nor shall it constitute approval of the use of 
any materials other than those specified. 

The Contractor shall be responsible for all acts of all Subcontractors at all tiers.  The Contractor shall coordinate 
all work performed by subcontractors in the interest of the City. 

All Subcontractors who will be working on the Project shall be approved in writing by the Inspector prior to 
beginning Work, regardless of the dollar amount of Work to be performed, and whether or not they were listed 
in the original Bid. 

Requests for approval of all Subcontractors, or request for substitution of a Subcontractor, shall be made in 
writing to the Inspector located at the Public Works Building, 1149 S. Broadway, 3rd Floor, Los Angeles, CA, 
90015, and said request shall contain the following information for each Subcontractor: 

1) Project Name
2) Project Work Order Number
3) Subcontractor’s Name
4) Subcontractor’s Address
5) Subcontractor’s Phone Number
6) Subcontractor’s Status ( WBE, MBE, SBE, EBE, DVBE, OBE )
7) Subcontractor’s State of California Contractor License Number
8) Subcontractor’s City Business Tax Registration Certificate Number (BTRC)
9) Dollar amount of Subcontract work to be performed
10) Description of Subcontract work to be performed

Failure to provide any of the information listed will result in denial of approval until such time as the information 
is provided. 
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Failure to obtain approval of the Inspector prior to each Subcontractor performing Work on the Project may result 
in suspension of Work by that Subcontractor, removal of Work performed by unapproved Subcontractors, 
assessment of penalties, and possible sanctions against the Contractor. 

Additional Subcontractors may be added after the time of original Bid. The value of Work to be performed by 
additional Subcontractors may not be greater than one-half of 1 percent of the Contractor’s original total Bid or 
ten thousand dollars ($10,000.00), whichever is greater, unless the Subcontractor will be performing Work 
added by Change Order causing changes or deviations from the original Contract. 

The Contractor shall provide the dollar amount of Work to be performed in all requests for additional 
Subcontractors.  Failure to specify a dollar amount of Work to be performed will result in denial of additional 
Subcontractors until such time as the amount is provided. 

Failure of the Contractor to request and obtain approval for a reduction in either a Bid-listed Subcontract amount 
or the Subcontract amount of a Subcontract added after the original Bid shall result in a penalty of ten percent 
of the Subcontract amount. 

A Contractor whose Bid is accepted may not: 

1) Substitute any person as Subcontractor in place of a Subcontractor listed in the original Bid, except that
the Inspector, acting on behalf of the Board of Recreation and Park Commissioners, may consent to the
substitution of another Subcontractor for one of the following situations:

A) When the Subcontractor listed in the original Bid or proposal after having had a reasonable opportunity
to do so fails or refuses to execute a written contract, when that written contract, based upon the general
terms, conditions, plans and specifications for the project involved or the terms of that Subcontractor’s
written bid, is presented to the subcontractor by the Contractor.

B) When the listed Subcontractor becomes bankrupt or insolvent.

C) When the listed Subcontractor fails or refuses to perform its subcontract.

D) When the listed Subcontractor fails or refuses to meet the bond requirements of the Contractor as set
forth herein.

E) When the Contractor demonstrates to the Inspector’s satisfaction that the name of the Subcontractor was
listed as a result of an inadvertent clerical error.

F) When the listed Subcontractor is not licensed pursuant to the State of California Contractor’s License
Law.

G) When the listed Subcontractor refuses to obtain a City of Los Angeles Business Tax Receipt Certificate
(BTRC).

H) When the Inspector concurs with the Contractor that the Work being performed by the listed
Subcontractor is unsatisfactory and not in substantial accordance with the Contract Documents, or the
listed Subcontractor is delaying or disrupting the progress of the work.

I) When the listed Subcontractor fails to submit an Affirmative Action Plan acceptable to the Inspector.

J) When the Board of Recreation and Park Commissioners determines that a listed Subcontractor is not a
responsible contractor.
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2) Permit a Subcontract to be voluntarily assigned or transferred or allow it to be performed by anyone other
than the original Subcontractor listed in the original Bid, without the consent of the Inspector.

3) Other than in the performance of Change Orders causing changes or deviations from the original
Contract, sublet or Subcontract any portion of the Work in excess of one half of 1 percent of the
Contractor’s total Bid as to which its original Bid did not designate a Subcontractor.

4) Reduce the dollar amount of a Bid-listed Subcontract without the written approval of the Inspector. 

A request for substitution of any Subcontractor, whether Bid-listed or not, must be made in writing to the 
Inspector and must include letter(s) of explanation as to the reason for the requested substitution. 

It is considered a substitution if anyone other than the Bid-listed and/or approved Subcontractor(s), including 
the Contractor, performs any portion of the Work designated to be performed by said Subcontractor. 

Failure to obtain approval for a Subcontractor substitution may result in rejection of the affected Work, penalties 
assessed for failure to obtain approval, and possible sanctions by the City. 

All substitutions of Subcontractors, whether MBE/WBE/SBE/EBE/DVBE/OBE or not, shall be approved in writing 
by the Board of Recreation and Park Commissioners prior to any Work being performed by the substituting 
Subcontractor. 

The Contractor shall conduct a Business Inclusion Program Outreach prior to approval of any requested 
Subcontractor substitution, regardless of the status (MBE/WBE/SBE/EBE/DVBE/OBE) of the contractor being 
substituted for. For MBE/WBE/SBE/EBE/DVBE/OBE Subcontractor substitution requests, the Contractor shall 
comply with the Business Inclusion Program Outreach requirements of Pages 15-15R of the Instructions to 
Bidders (Volume I). The Business Inclusion Program Outreach for any requested Subcontractor substitution 
must be reviewed and approved by the Special Research and Investigation Section of the General Services 
Division of the Bureau of Contract Administration, whether the Subcontractor was Bid listed or approved after 
the Award of the Project. 

There shall be no decrease in dollar value of Work to be performed by Subcontractors approved as a substitute 
for a Bid-listed Subcontractor without a change in scope of the Work to be performed by the originally Bid-listed 
Subcontractor.  Written evidence of a change of scope must be provided by the Engineer prior to approval of a 
change in dollar value of a Bid-listed Subcontractor. 

Prior to approval of the Contractor’s request for substitution, the Inspector shall give notice in writing to the 
Subcontractor affected by the Contractor’s request to substitute and of the reasons for the request.  The notice 
shall be served by certified or registered mail to the last known address of the Subcontractor.  The listed 
Subcontractor who has been so notified shall have five (5) Workdays within which to submit written objections 
to the substitution.  Failure to file these written objections within five (5) Workdays of notification shall constitute 
the listed Subcontractor’s consent to the substitution.   Notification by the Inspector may be made by phone in 
lieu of written notification via certified or registered mail if agreed to by the listed Subcontractor and followed by 
written request.  Upon notification by phone, the listed Subcontractor may file written objections within five (5) 
days of notification.  

If written objections are filed, the Inspector shall give notice of at least five (5) Workdays to the listed 
Subcontractor of a hearing on the Contractor’s request for substitution. 

The Contractor, as a condition to assert a claim of Inadvertent Clerical Error in the listing of a Subcontractor, 
shall within two Workdays after the time of the original Bid opening by the Board of Recreation and Park 
Commissioners give written notice to the Inspector and the Board of Recreation and Park Commissioners and 
copies of such notice to both the Subcontractor he claims to have listed in error and the intended Subcontractor 
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who had bid to the Contractor prior to Bid opening. 

Written notice of an Inadvertent Clerical Error shall be forwarded within two (2) days after the time of the original 
Bid opening by every Contractor claiming such an error.  Failure to submit such notice within the time prescribed 
shall make any such subsequent claim of Inadvertent Clerical Error invalid. 

Any listed Subcontractor who has been notified by the Contractor of an Inadvertent Clerical Error shall be 
allowed six (6) Workdays from the time of the Bid opening to submit to the Inspector and to the Contractor written 
objection to the Contractor’s claim of Inadvertent Clerical Error.  Failure of such listed Subcontractor to file such 
written notice within the six (6) Workdays shall constitute agreement that an advertent clerical error was made. 

The Inspector shall, in the absence of compelling reasons to the contrary, consent to the requested substitution 
based on an Inadvertent Clerical Error if: 

1) The Contractor, the Subcontractor listed in error, and the intended Subcontractor each submit an affidavit
to the Inspector along any additional information as the parties may wish to submit that an Inadvertent
Clerical Error was in fact made, provided that the affidavits from each of the three parties are filed within
eight (8) Workdays from the time of the original Bid opening, or

2) If such affidavits are filed by both the Contractor and the intended Subcontractor within eight days of the
original Bid opening but the Subcontractor whom the Contractor claims to have listed in error does not
submit within six (6) Workdays, to the Inspector and to the Contractor, written objection to the Contractor’s
claim of Inadvertent Clerical Error as provided in this article.

If such affidavits are filed by both the Contractor and the intended Subcontractor but the listed 
Subcontractor has, within six (6) Workdays from the time of the original Bid opening, submitted to the 
Inspector and to the Contractor written objection to the Contractor’s claim of Inadvertent Clerical Error, 
the Inspector shall investigate the claims of all parties and schedule a public hearing before the Board of 
Recreation and Park Commissioners to determine the validity of such claims.  Any determination shall be 
based on the facts contained in the declarations submitted under penalty of perjury by all three parties 
and supported by testimony given to the Board of Recreation and Park Commissioners.  The Board of 
Recreation and Park Commissioners may, on its motion or that of any other party, admit testimony of 
other Contractors, any Bid registries or depositories, or any other party in possession of facts, which may 
have a bearing on the decision of the Board of Recreation and Park Commissioners.   The findings of the 
Board of Recreation and Park Commissioners shall be final. 

33. RESPONSIBILITY OF CONTRACTOR TO ACT IN EMERGENCY
In case of an emergency that threatens loss of or damage to property or injury to persons, the CONTRACTOR
shall act, without instructions from the CITY, as the situation may warrant.  The CONTRACTOR shall
immediately inform the PROJECT MANAGER and the INSPECTOR of the emergency action taken.  Any claim
shall be submitted to the PROJECT MANAGER.  If practical the amount of compensation, if any, shall be
determined by agreement prior to the issuance of a Change Order. However, if the emergency is created or
aggravated by the CONTRACTOR, it shall be liable for the resulting damages.  If the CONTRACTOR fails to
take the necessary action as required by such an emergency the CITY may assign another CONTRACTOR or
use its own forces to perform the emergency Work at the CONTRACTOR'S sole expense.

34. ASSIGNMENT
The CONTRACTOR shall not assign, transfer, convey or otherwise dispose of this Contract or any of the
proceeds there under unless written consent of the CITY has been obtained.  No right under this Contract or
claim for any proceeds due or to become due hereunder shall be asserted against the CITY, or persons acting
for the CITY, by reason of any so-called assignment, transfer or conveyance of this Contract or any part thereof
unless such assignment, transfer or conveyance has been authorized by the written consent of the CITY.  The
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instrument of assignment, transfer or conveyance shall contain a clause subordinating the claim of the assignee, 
transfer or conveyor to all prior liens for services rendered or materials supplied for the execution of the Work. 

35. INDEPENDENT CONTRACTOR
The CONTRACTOR represents that it is fully experienced and properly qualified to perform the class of Work
required for the CONTRACT and that it is properly licensed, equipped, organized and financed to perform the
Work. The CONTRACTOR shall be an independent contractor. The CONTRACTOR is not an agent of the CITY
in the performance of the CONTRACT, and shall maintain complete control over its employees and its
Subcontractors and Suppliers of any tier.  Nothing contained in the CONTRACT or any Subcontract awarded
by the CONTRACTOR shall create any relationship between any Subcontractor and the CITY.  The
CONTRACTOR shall perform the Work in accordance with its own methods, in compliance with the terms of the
CONTRACT.

INDEMNIFICATION AND INSURANCE REQUIREMENTS 
36. INDEMNIFICATION

Except for the active negligence or willful misconduct of the CITY, the CONTRACTOR undertakes and agrees
to defend, indemnify and hold harmless, through legal counsel acceptable to the CITY, the CITY, and any and
all of the CITY'S Boards, Officers, Agents, Employees, Assigns, and Successors in Interest from and against all
suits and causes of action, claims, losses, demands and expenses, including, but not limited to, attorney's fees
and cost of litigation, damage or liability of any nature whatsoever, arising out of or related to the performance
or nonperformance by CONTRACTOR or its Subcontractors, Sub-Subcontractors, or Suppliers, of any tier, of
any portion of the construction of the Project, including but not limited to CONTRACTOR’S negligent acts, errors,
omissions, breach of contract, breach of warranty (express or implied), or willful misconduct.
It is agreed that such defense and indemnity shall extend to the CITY’S PROJECT MANAGER,
Architect/Engineer or other Design Consultant providing services under written agreement with the CITY
covering any portion of the Project.  Provided, however, that the Design Consultant shall be solely responsible
for the enforcement of any request made by said Consultant for indemnification or defense by the
CONTRACTOR.  It is further provided that the CITY shall have no liability whatsoever for any failure of the
CONTRACTOR to comply with any request from the Consultant for indemnity or defense.
It is further agreed that the defense and indemnity obligations of the CONTRACTOR under this Article shall not
extend to the liability of the Design Consultant or its agents, employees or subconsultants, arising as a result of
such indemnitee’s own active negligence, errors or omissions or from (1) the preparation or approval of maps,
Plans, opinions, reports, surveys, change orders, designs or Specifications, or (2) the giving of or failure to give
directions or instructions by the indemnitee provided that such giving or failure to give is the primary cause of
the dame or injury.

37. INSURANCE
A. GENERAL

During the term of this Contract and without limiting the CONTRACTOR's indemnification of the CITY,
the CONTRACTOR shall provide and maintain at its own expense, insurance having the limits customarily
carried and actually arranged by the CONTRACTOR but not less than the amounts and types listed on
the Insurance Requirements Form in Volume 1 of these Contract Documents, covering its operations
hereunder subject to the following conditions as they may variously apply:
1. ADDITIONAL INSURED/ADDITIONAL INTEREST/LOSS PAYEE

The CITY, it’s Recreation and Park Commissions, Officers, Agents, Employees and Design
Consultant shall be included as:

a. Additional Insureds in all required General Liability and property insurance and
Additional Interests in all required Automobile Liability insurance.

b. Named Insureds in all required Owners and Contractors Protective Liability
insurance policies.
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c. Loss Payee As Its Interest May Appear in all required property, fidelity or Surety
coverages.

d. Listing of other entities as additional insures may be required for specific projects
due to their funding source (such as, Prop A funded projects require that Los
Angeles County be listed as an additional insured).

The CITY and other interests listed above need not be named on Workers' 
Compensation/Employer's Liability, Professional Errors and Omissions and Second-party Legal 
Liability coverages (such as Garage Keepers' Legal). 

2. INSURANCE APPROVAL
All insurance required hereunder shall conform to the CITY requirements established by Charter,
ordinance or policy.  Evidence of insurance shall be submitted to the Department's Risk Control
Coordinator and approved by the City Attorney prior to commencement of any Work or tenancy
under this Contract in accordance with the Los Angeles Administrative Code.

3. ALTERNATIVE PROGRAMS
Alternative Risk Financing mechanisms such as Risk Retention Groups, Risk Purchasing Groups,
off-shore carriers and captive insurance programs are subject to review of their financial
statements by the CITY before an approval can be granted by the City Attorney.

4. ADMITTED CARRIER/LICENSED CALIFORNIA BROKER
Insurance shall be obtained from brokers or carriers authorized to transact insurance business in
California.  Surplus lines insurance from carriers who are not admitted in California must be
submitted through a California-licensed broker or agent.
Surplus lines coverage must also contain a Service of Suite provision whereby the underwriters
will submit as necessary to any court of competent jurisdiction in California and agree that all
matters arising there under will be determined in accordance with the law and practice of such
court.  It must further give the name and address of the underwriter's agent for service of process
located within California or must nominate the California Insurance Commissioner as such agent.

5. PRIORITY OF COVERAGE
The CONTRACTOR's insurance shall not call on the CITY's program for contributions.

6. CANCELLATION/REDUCTION IN COVERAGE NOTICE
With respect to the interest of the CITY, if an insurance company elects to cancel insurance before
the stated expiration date, or declines to renew in the case of a continuous policy, or materially
reduces the coverage period by changing the retroactive date (if any), or the extended discovery
period (if any), or reduces the stated limits other than by impairment of an aggregate limit, or
materially reduces the scope of coverage which affects the CITY's interest, the company will
provide the CITY at least thirty (30) calendar days prior written of such election.  Notice will be
made by receipted delivery addressed as follows:  CITY ATTORNEY, INSURANCE AND BONDS,
1240 City Hall East, 200 NORTH MAIN STREET, LOS ANGELES, CA 90012-4168.  It is
understood, however, that such notice to the CITY shall not affect the company's right to give a
lesser notice to the Named Insured in the event of nonpayment of premium.  (L.A. Admin. Code
Section 11.54).

7. ACCEPTABLE EVIDENCE
The appropriate CITY Special Endorsement forms, contained in Volume 1 of these Contract
Documents, are the preferred form of evidence of insurance. Alternatively, the CONTRACTOR
may submit two (2) certified copies of the policy or other evidence acceptable to the City Attorney
containing language which complies with subparagraphs 1) through 6) above.
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With respect to Professional Liability insurance, either a signed copy of the Policy Declarations 
Page or a letter from the CONTRACTOR's insurance broker certifying coverage, together with a 
thirty (30) day cancellation notice endorsement in favor of the CITY as specified in subparagraph 
6) will satisfy this requirement.

8. SEPARATION OF INSUREDS
Except with respect to the insurance company's limits of liability, each liability insurance policy
shall apply separately to each insured against whom a claim or suit is brought.  The inclusion of
any person or organization as an insured shall not affect any right which such person or
organization would have as a claimant if not so included.

9. RENEWAL
Once the insurance has been approved by the CITY, evidence of renewal of an expiring policy
may be submitted on a manually signed renewal endorsement or certificate form.  If the policy or
carrier has changed, however, new evidence as specified in paragraphs 1) through 8) above, must
be submitted.

B. AGGREGATE LIMITS/REDUCTION IN COVERAGE 
If any of the required insurance coverages contain aggregate limits, or apply to other operations or 
tenancy of the CONTRACTOR not related to this Contract, the CONTRACTOR shall give the CITY 
prompt, written notice of any incident, occurrence, claim, settlement or judgement against such insurance 
which in the CONTRACTOR's best judgement may diminish the protection such insurance affords the 
CITY.  Further, the CONTRACTOR shall immediately take all reasonable and available steps to restore 
such aggregate limits or shall provide other insurance protection for such aggregate limits.  The CITY 
may, at its option, specify a minimum acceptable aggregate for each line of coverage required. 
The CONTRACTOR shall not make any substantial reductions in scope of coverage (e.g., elimination of 
contractual liability or reduction of discovery period) which may affect the CITY's protection without the 
CITY's prior written consent. 

C. SELF-INSURANCE AND SELF-INSURED RETENTIONS 
Self-insurance programs and self-insured retention in insurance policies are subject to separate approval 
by the CITY upon review of evidence of the CONTRACTOR's financial capacity to respond.  Additionally, 
such programs or retention must provide the CITY with at least the same protection from liability and 
defense of suits as would be afforded by first-dollar insurance. 

D. MODIFICATION OF COVERAGE 
The CITY reserves the right at any time during the term of this Contract to change the amounts and types 
of insurance required hereunder by giving the CONTRACTOR ninety (90) calendar days advance written 
notice of such change.  If such change should result in substantial additional cost to the CONTRACTOR, 
the CITY agrees to negotiate additional compensation. 

E. FAILURE TO PROCURE INSURANCE 
The required coverage and limits are subject to availability on the open market at reasonable cost as 
determined by the CITY.  Non-availability or non-affordability must be documented by a letter from the 
CONTRACTOR'S insurance broker or agent indicating a good faith effort to procure the required 
insurance and showing, as a minimum, the names of the insurance carriers and the declinations or 
quotations received from each. 
Within the foregoing constraints, the CONTRACTOR'S failure to procure or maintain required insurance 
or a self-insurance program during the entire term of this Contract shall constitute a material breach of 
this Contract under which the CITY may immediately suspend or terminate this Contract or, at its 
discretion, procure or renew such insurance to protect the CITY'S interests and pay any and all premiums 
in connection therewith, and recover all monies so paid from the CONTRACTOR. 
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F. UNDERLYING INSURANCE 
The CONTRACTOR shall be responsible for requiring indemnification and insurance as it deems 
appropriate from its consultants, agents and Subcontractors, if any, to protect the CONTRACTOR's and 
the CITY'S interests, and for ensuring that such persons comply with any applicable insurance statutes. 
The CONTRACTOR is encouraged to seek professional advice in this regard. 

G. WORKERS' COMPENSATION 
By signing this Contract, the CONTRACTOR hereby certifies that it is aware of the provisions of Section 
3700 et seq., of the Labor Code which require every employer to be insured against liability for Workers' 
Compensation or to undertake self-insurance in accordance with the provisions of that Code, and that it 
will comply with such provisions at all such times as they may apply during the performance of the Work 
pursuant to this Contract. 
A waiver of subrogation in favor of the CITY will be required when Work is performed on CITY premises 
under hazardous conditions. 

H. ALL RISK BUILDER'S RISK/INSTALLATION FLOATER 
During the course of construction, the CONTRACTOR shall secure and maintain an All Risk Builder's 
Risk Insurance policy covering loss, damage or destruction of property, including materials in transit and 
stored on and off site, in an amount equal to the value of the construction and materials on hand. 
An Installation Risk or "Floater" Policy, written to cover only specific types of equipment during 
construction, may be provided to cover damage to Work or high valued equipment or materials. 
Coverage shall remain in force until the Work is completed and accepted by the CITY.  Acceptable 
evidence of coverage shall be in the form of an endorsement to the policy which names the CITY as an 
additional named insured and as Loss Payee As Its Interest May Appear. 

I. TYPICAL COVERAGES REQUIRED 
The coverages required in A above shall be at least as broad as: 
1. General Liability:  Insurance Services Office Commercial General Liability coverage (Occurrence

Form CG 00 01).
2. Automobile Liability:  Insurance Services Office Form Number CA 00 01 (Ed. 1/87) covering

Automobile Liability, code 1 (any auto).
3. Professional Liability:  If applicable, errors and omissions liability appropriate to the consultant's

profession, with a discovery period of not less than twelve (12) months after completion of Work
or termination of Contract.

J. TYPICAL LIMITS OF LIABILITY 
Unless otherwise specified in Form Gen. 146/IR, the CONTRACTOR shall maintain limits no less than: 
1. General Liability:  $2,000,000 per occurrence for bodily injury, personal injury and property

damage. If Commercial General Liability or other form with a general aggregate limit is used, either
the general aggregate shall apply separately to this project/location or the general aggregate limit
shall be twice the required occurrence limit.

2. Automobile Liability:  $1,000,000 per accident for bodily injury and property damage, combined or
equivalent in split limits.

3. Employer's Liability:  $1,000,000 per accident for bodily injury or disease.
4. Professional Liability:  $1,000,000 per occurrence.

K. CONTRACT BONDS 
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Before the execution of the Contract by the RECREATION AND PARK COMMISSION, the bidder shall 
file with the RECREATION AND PARK COMMISSION Surety bonds satisfactory to the RECREATION 
AND PARK COMMISSION in the amounts and for purposes noted below.  Bonds shall be duly executed 
by a responsible corporate Surety, authorized to issue such bonds in the State of California and secured 
through an authorized agent with an office in California.  Bonds shall be issued by a Surety who is listed 
in the latest revision of U.S. Department of Treasury Circular 570, is authorized to issue bonds in 
California, and whose bonding limitation shown in said circular is sufficient to provide bonds in the amount 
required by the Contract.  The Bidder shall pay all bond premiums, costs, and incidentals.  On Contracts 
estimated by the PROJECT MANAGER to be less than $2 million, bonds may be obtained from an 
insurance company with a Certificate of Authority from the California Insurance Commissioner authorizing 
the company to write Surety insurance within the State of California. 
Each bond shall be signed by both the Bidder and the Surety, and the signature of the authorized agent 
of the Surety shall be notarized. 
The Bidder shall provide two good and sufficient surety bonds.  The "Payment Bond" (Material and Labor 
Bond) shall be for not less than one hundred percent (100%) of the Contract price, to satisfy claims of 
material suppliers and of mechanics and laborers employed by it on the Work.  The bond shall be 
maintained by the CONTRACTOR in full force and effect until the Work is accepted by the RECREATION 
AND PARK COMMISSION, and until all claims for materials and labor are paid, and shall otherwise 
comply with the California Civil Code. 
The "Performance Bond" shall be for one hundred percent (100%) of the Contract price to guaranty 
faithful performance of all Work, within the time period prescribed, in a manner satisfactory to the 
RECREATION AND PARK COMMISSION, and that all materials and Workmanship will be free from 
original or developed defects, and comply with requirements and guaranty specified in Article 16, 
GUARANTY-WARRANTY of the General Requirements. 
Should any Surety at any time be unsatisfactory to the RECREATION AND PARK COMMISSION, notice 
will be given the CONTRACTOR to that effect.  No further payments shall be deemed due or will be made 
under the contract until a new Surety shall qualify and be accepted by the RECREATION AND PARK 
COMMISSION. 
Changes in the Work, or extensions of time, made pursuant to the Contract, shall in no way release the 
CONTRACTOR or Surety from its obligations.  Notice of such changes or extensions shall be waived by 
the Surety.  In addition to the bonds detailed above, the CONTRACTOR shall provide a guarantee bond 
as detailed in Article 16, GUARANTY-WARRANTY of the General Requirements. 

38. SERVICE OF NOTICE
The delivering of any notice, instruction, claim or protest, or other written communication, personally to the
CONTRACTOR or the CONTRACTOR'S representative or to the PROJECT MANAGER, or to the City Clerk of
the CITY shall constitute service therefore upon the CONTRACTOR, the PROJECT MANAGER, or the CITY,
respectively.
The depositing of a post-paid (Registered Mail) wrapper directed to the official address of the CONTRACTOR,
the PROJECT MANAGER, or the CITY in any post office, of any notice, instruction, claim or protest, or written
communication, shall be deemed sufficient service thereof upon the CONTRACTOR, the PROJECT MANAGER, 
or the CITY, respectively, and the date of said service shall be the day following the date of postmark.
The official address of the CONTRACTOR shall be the address given in the accepted bid or such other address
as the CONTRACTOR may subsequently designate in writing either to the PROJECT MANAGER or to the CITY. 
The official name and address of the PROJECT MANAGER and the CITY will be supplied to the CONTRACTOR
after the award.

39. AGENT TO ACCEPT SERVICE
The CONTRACTOR shall maintain within Los Angeles County a duly authorized agent as identified in the Article
entitled SERVICE OF NOTICE to accept service of legal process on its behalf, and shall keep the CITY advised
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of such agent's name and address during the duration of the CONTRACT and for three (3) years after the Final 
Payment, or as long as the CONTRACTOR has warranty obligations under Article 16, GUARANTY-WARRANTY 
of General Requirements, whichever period terminates later.  In the event that no such duly authorized agent is 
on file with the CITY, the CONTRACTOR agrees that the Secretary of State of the State of California shall be 
the Contractor's agent for service of legal process. 

PROGRESS OF WORK 
40. TEMPORARY SUSPENSION OF WORK

If the Work of the Contract is suspended or delayed, the CONTRACTOR shall so notify the PROJECT
MANAGER in writing within twenty-four (24) hours after the start thereof.  If the CONTRACTOR is entitled to
reimbursement for such suspension or delay, as specified hereinafter, the CONTRACTOR shall submit a
completely detailed statement of the costs thereof, to the PROJECT MANAGER, within twenty (20) calendar
days after the termination thereof.  Failure to submit such statement of costs or notification within the time
specified shall be deemed a waiver of any claims for delay or damages or both by the CONTRACTOR.
If the Work of the Contract is suspended or delayed through no fault of the CITY, all expenses and losses shall
be borne by the CONTRACTOR.
If the Work of the Contract is suspended or delayed by an act of the CITY, or by failure of the CITY to furnish
required information, and the CONTRACTOR thereby incurs expenses or sustains losses which could not have
been avoided by the judicious handling of forces and equipment, and if by a diligent prosecution of the Work the
CONTRACTOR could not have completed the Work before such suspension, the CONTRACTOR will be paid
such amount as the RECREATION AND PARK COMMISSION may find to be a fair and reasonable
compensation for such part of the CONTRACTOR'S actual loss.  In no case shall any compensation be made
to cover any loss other than actual cash paid for wages, rental of equipment, and materials used in protection
of the Work, all of which must be supported by satisfactory written evidence.  Such wages shall not include the
wages or salary of any individual not necessary for protection of the Work.  The CONTRACTOR shall not be
entitled to any mark-up for overhead or profit on damages or for extended duration.
The CONTRACTOR shall maintain complete and accurate daily records of all costs due to delay, clearly
distinguishing them from the costs of other portions of the Work, and shall submit a detailed written report of
such costs to the PROJECT MANAGER within twenty (20) calendar days of incurring the delay. Failure to
comply shall result in waiver by the CONTRACTOR to any claims for additional payment and schedule change.
In addition, the CONTRACTOR shall submit evidence of any cause of delay specified herein if it has not already
done so.
As soon as practicable, following receipt of such report and evidence, if required, the PROJECT MANAGER will
determine the nature and extent of such costs and will, if the PROJECT MANAGER finds that payment is due,
issue a Change Order therefore, subject to the provisions in Article 27, PAYMENT FOR CHANGES AND EXTRA
WORK of the General Requirements.  If the PROJECT MANAGER determines that payment is not due, the
CONTRACTOR will be so advised in writing.  Should the CONTRACTOR disagree with such finding,
CONTRACTOR may submit a notice of protest to the PROJECT MANAGER as provided in CLAIMS AND
PROTESTS in these General Conditions.  The CONTRACTOR shall provide the PROJECT MANAGER with
access to its daily cost records or certified copies thereof as requested.  All such records shall be retained by
the CONTRACTOR and open to inspection and audit by the CITY and the PROJECT MANAGER'S authorized
representatives. Except for the additional compensation provided herein before, the CONTRACTOR shall have
no claim for damage or compensation for any delay or hindrance whether or not contemplated by the Contract.

41. UNAVOIDABLE DELAY
Should the CONTRACTOR be obstructed or delayed or completion of the Work from causes beyond its control
and without its fault or negligence, and solely due to acts of God, acts of government in its sovereign capacity,
riots, insurrections, wars, fires, floods, earthquakes, tidal waves, epidemics, quarantine restrictions, industry-
wide strikes, freight embargoes, or unusually severe weather, it shall be entitled to a noncompensable extension
of time.
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The CONTRACTOR shall only be entitled to a noncompensable extension of time for Unavoidable delay in the 
Work which negatively impacts the critical path of the approved project schedule, and causes the Work of the 
project to extend beyond the approved Contract Completion date. 
The CONTRACTOR shall be entitled to a noncompensable time extension only if it notifies the PROJECT 
MANAGER immediately at the time the CONTRACTOR is prevented from proceeding with the Work and follows 
with written notification of the causes of the delay within five (5) calendar days from the beginning of any delay. 
Also, the CONTRACTOR shall notify the PROJECT MANAGER immediately at the end of the delay and follow 
up with written notification of the cessation of delay within five (5) calendar days from the end of the delay. 
Any claim for a time extension shall be made in writing within twenty (20) calendar days after the conclusion of 
the delay.  The PROJECT MANAGER shall ascertain the facts and the extent of the delay and extend the time 
for completing the Work if, in his/her judgement, the findings of fact justify such an extension.  The PROJECT 
MANAGER'S decision shall be final and conclusive, subject only to appeal as provided by CLAIMS AND 
PROTESTS of these General Conditions. 

42. ARCHAEOLOGICAL AND PALEONTOLOGICAL DISCOVERIES
If discovery is made of items of archaeological or paleontological interest, the CONTRACTOR shall immediately
cease excavation in the area of discovery and shall not continue until ordered by the PROJECT MANAGER.
When resumed, excavation operations within the area of discovery shall be as directed by the PROJECT
MANAGER.
Discoveries which may be encountered may include, but not be limited to, dwelling sites, stone implements or
other artifacts, animal bones, human bones and fossils. The CONTRACTOR shall be entitled to an extension of
time and compensation in accordance with the provision of TEMPORARY SUSPENSION OF WORK of these
General Conditions.

43. OTHER CONTRACTS
The CITY may perform other Work related to the Project at the site by the CITY'S own forces, have other Work
performed by utility owners or let other direct contracts therefore which shall contain General Conditions similar
to these.  If such other Work to be performed was not noted in the Contract Documents, written notice thereof
will be given to the CONTRACTOR prior to starting any such other Work; and, if the CONTRACTOR believes
that such performance will involve additional expense to the CONTRACTOR or requires additional time and the
parties are unable to agree as the extent thereof, the CONTRACTOR may make a claim therefore as provided
under CLAIMS AND PROTESTS of these General Conditions.
The CONTRACTOR shall afford each utility owner and other contractor who is a party to such a direct contract
(or the CITY, if the CITY is performing the additional Work with the CITY'S employees) proper and safe access
to the site and a reasonable opportunity for the introduction and storage of materials and equipment and the
execution of such Work, and shall properly connect and coordinate the Work with theirs.  The CONTRACTOR
shall do all cutting, fitting and patching of the Work that may be required to make its several parts come together
properly and integrate with such other Work.  The CONTRACTOR shall not endanger any Work of others by
cutting, excavating or otherwise altering their Work and will only cut or alter their Work with the written consent
of the PROJECT MANAGER and the others whose Work will be affected.  The duties and responsibilities of the
CONTRACTOR under this Article are for the benefit of such utility owners and other contractors to the extent
that there are comparable provisions for the benefit of the CONTRACTOR in said direct contracts between the
CITY and such utility owners and other contractors.
If any part of the CONTRACTOR'S Work depends upon proper execution or results of the Work of any such
other contractor or utility owner or the CITY, the CONTRACTOR shall inspect and promptly report to the
PROJECT MANAGER in writing any delays, defects or deficiencies in such Work that renders it unavailable or
unsuitable for such proper execution and results.  The CONTRACTOR'S failure to do so will constitute an
acceptance of the other Work as fit and proper for integration with the CONTRACTOR'S Work except for latent
or nonapparent defects and deficiencies in the other Work.

44. TERMINATION OF CONTRACT BY CITY (CONTRACTOR NOT AT FAULT)
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The CONTRACT may be terminated, in whole or in part, at any time, by the CITY, at its sole discretion, without 
cause and for the CITY’S convenience.  Such termination will be accomplished by delivery of a notice of 
Termination to the CONTRACTOR, specifying the extent to which performance of the Work under the 
CONTRACT or portion of the CONTRACT shall be terminated and the date upon which such termination shall 
become effective. 
After receipt of a Notice of Termination, except as otherwise directed by the CITY the CONTRACTOR shall: 

1. Stop Work under the CONTRACT on the date and to the extent specified in the Notice of
Termination.

2. Notify the CITY in writing of all outstanding orders, Subcontracts and contracts entered into by
CONTRACTOR for performance of the Work, including the (i) name and address of the vendor,
supplier or Subcontractor; (ii) a copy of the complete contract, order or Subcontract; (iii) an
accounting of the Work performed and compensation earned by the vendor, supplier or
Subcontractor, and (iv) such other information as the CITY may request to assist it in determining
whether to terminate or accept assignment of the order, Subcontract or contract.

3. Upon written notice by CITY, terminate all Subcontracts, orders and contracts, of any tier, related
to the performance of the Work that the CITY determines shall be terminated and not assigned.

4. Place no further orders or Subcontracts for Goods or services, except as may be necessary for
completion of that portion of the Work that has not been terminated.

5. Settle outstanding liabilities and claims arising out of such termination of orders and Subcontracts,
with the Acceptance of the CITY if required (which Acceptance shall be final for the purposes of
this Article).  Assign to the CITY in the manner, at the times, and to the extent directed by the CITY
all of the rights, titles, and interests of the CONTRACTOR under such orders, contracts and
Subcontracts so terminated.

6. Transfer title and deliver to the CITY in the manner, at the times and to the extent directed by it,
the: 

a. Fabricated or unfabricated parts, Work in process, completed Work, supplies, and other
Goods procured as a part of, or acquired in connection with the performance of the Work
terminated; and

b. Completed or partially completed plans, drawings, information and other items that would
have been required (per the Technical Specifications) to be furnished to the CITY if the
Contract had been completed.

7. Use its best efforts to sell the property of the types referred to above in the manner, at the times,
to the extent, and at the price(s) directed or authorized by the CITY, providing that the:
a. CONTRACTOR is not required to extend credit to any purchaser;
b. CONTRACTOR may acquire any such property under the prescribed conditions; and/or

proceeds of any such transfer or disposition are applied or otherwise credited to reduce
payments made by the CITY to the CONTRACTOR under the CONTRACT.

8. Take any action that may be necessary, or that the CITY may direct, for the protection and
preservation of the property related to the CONTRACT that is in the possession of the
CONTRACTOR and in which the CITY has or may acquire an interest.

9. Complete performance of that portion of the Work that has not been terminated by the Notice of
Termination, as applicable and in accordance with the CONTRACT.

After receipt of a Notice of Termination for the CITY's convenience, the CONTRACTOR shall submit its 
termination claim to the CITY requesting payment of such sums as are permitted under the terms of this Article, 
in the form and with the certification(s) prescribed by the CITY for Claims and Protests.  Such Claim shall be 
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submitted promptly but in no event later than six months from the effective date of termination, unless one or 
more extensions are granted in writing by the CITY upon written request by the CONTRACTOR during such six 
month period or authorized extension thereof.  However, the CITY may receive and act upon any termination 
claim at any time after the six month period or any extension thereof, if it determines that the facts justify such 
action.  Upon failure of the CONTRACTOR to submit its termination claim within the time specified, the CITY 
will determine the amount due the Contractor, if any, on the basis of information available, and will pay the 
CONTRACTOR the amount so determined. Such determination shall be final and binding and payment shall be 
in full settlement for the Work performed under the CONTRACT. 
Subject to the provisions of this Article, the CONTRACTOR and the CITY may agree upon the total or partial 
amount to be paid to the CONTRACTOR by reason of the total of or partial termination pursuant to this Article. 
The agreed upon amount shall under no circumstances include any sum for lost profits on the terminated portion 
of the Work or for consequential damages, of any kind.  If agreement is reached, the CONTRACT will be 
amended by Modification accordingly and the CONTRACTOR will be paid the agreed upon amount. 
In the event of failure of the CONTRACTOR and the CITY to agree on the total amount to be paid the 
CONTRACTOR by reason of the termination of Work pursuant to this Article, the CITY will pay the 
CONTRACTOR the amounts determined by the City as follows, exclusive of any amounts agreed upon in 
accordance with the preceding Paragraph: 
The CONTRACTOR’S actual cost for the Work properly performed by the CONTRACTOR as of the date of 
termination, including a 5% allowance for profit on such costs; plus, the reasonable cost of preserving and 
protecting property; plus other reasonable costs incidental to the termination of the Work under the CONTRACT, 
including expense incurred to determine the amounts due; provided however, that  the maximum payable or 
paid for any portion of the completed Work shall not exceed the values listed in the corresponding bid item of 
Schedule of Values. 
The total sum to be payable or paid to the CONTRACTOR, exclusive of the settlement amounts described in 
the Paragraph immediately above, shall not exceed the total CONTRACT Price less the: 

1. Payments made previously by CITY for the Work; plus
2. A prorated portion of the total CONTRACT Price for the terminated portion of the Work as

determined by the PROJECT MANAGER.
Except for normal spoilage and to the extent that the CITY will have otherwise expressly assumed the risk of 
loss, the fair value (as determined by the CITY) of property that is destroyed, lost, stolen, or damaged (so as to 
become undeliverable to the CITY or other buyer as described above) shall be excluded from the amounts paid 
to the CONTRACTOR. 
In arriving at the amount due the CONTRACTOR under this Article, a deduction shall be made for the following: 

1. Any claim that the CITY may have against the CONTRACTOR in connection with the CONTRACT;
and

2. The agreed upon price for and/or proceeds from the sale of Goods or other items acquired or sold
by the CONTRACTOR that have not been otherwise recovered by or credited to the CITY.

Under such terms and conditions as it may prescribe and at its sole discretion, the CITY may make partial 
payments against costs incurred by the CONTRACTOR in connection with terminated portion of the CONTRACT 
whenever the CITY decides that the aggregate of such payments is within the amount to which the 
CONTRACTOR is entitled hereunder.  If the total of such payments is in excess of the amount finally agreed 
upon or determined to be due under this Article, such excess shall be payable by the CONTRACTOR or to the 
CITY upon demand together with interest at a rate equal to that set forth in California Code of Civil Procedure, 
Section 685.010. 
Under no circumstances shall the CONTRACTOR be entitled to anticipatory or unearned profits or consequential 
damages as a result of a termination of partial termination under this Article, or for any other termination by the 
CITY.  The payment to the Contractor determined in accordance with this Article shall constitute the exclusive 
remedy of the CONTRACTOR for termination hereunder. 
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Anything contained in the CONTRACT to the contrary notwithstanding, a termination under this Article shall not 
waive any right or claim to damages that the CITY may have; the CITY may pursue any clause of action that it 
may have by law or under the CONTRACT; and shall not relieve CONTRACTOR of its warranty obligations with 
respect to any Work performed prior to such termination. 
If the termination hereunder is only for a part of the Work, the Contract Price shall be reduced by the amount of 
the Contract Price applicable to the portion of the Work, which is terminated, including overhead and profit, on 
the basis of one or more of the following: 

1. Unit prices stated in the CONTRACT or agreed upon by the CITY and the CONTRACTOR.
2. A lump sum determined by the PROJECT MANAGER, based on the estimate costs including

overhead and profit of the terminated portions of the Work.
45. TERMINATION OF CONTRACT BY CITY (CONTRACTOR DEFAULT)

In the event of conduct by the CONTRACTOR which is determined by the PROJECT MANAGER or the to
constitute default, the CITY may either suspend the Work under the provisions of TEMPORARY SUSPENSION
OF WORK of these General Conditions or, upon ten (10) calendar days' written notice to the CONTRACTOR,
terminate the Contract as provided herein.  Default by the CONTRACTOR shall occur whenever it shall declare
bankruptcy; become insolvent or assign its assets for the benefit of its creditors; fail to provide materials,
equipment, or workmanship meeting the requirements of the Specifications; disregard or violate provisions of
the Contract Documents or the PROJECT MANAGER's instructions; fail to prosecute the Work according to the
approved progress schedule; or fail to provide a qualified representative, competent workers or Subcontractors.
Upon request, the RECREATION AND PARK COMMISSION will provide the CONTRACTOR a hearing by the
RECREATION AND PARK COMMISSION to contest the recommendation of the PROJECT MANAGER as to
default by the CONTRACTOR.
In the event the Contract is terminated pursuant to this Article, the CITY may take possession of the Work and
of all materials, tools, equipment, and property of the CONTRACTOR, which have been provided in connection
with the Work, and may complete the Work by whatever method or means the CITY may select.  The unpaid
balance of the Contract cost for completing the Contract Work shall be used to complete the Work in accordance
with the Contract Documents.  If cost of completing the Work exceeds the unpaid balance, the CONTRACTOR
shall pay the excess amount to the CITY. If such cost is less than the unpaid balance, the CONTRACTOR shall
not have claim to the difference except to such extent as may be necessary, in the opinion of the PROJECT
MANAGER, to reimburse the CONTRACTOR or the CONTRACTOR'S sureties for any unpaid expense properly
incurred for materials, tools, equipment, property, and labor devoted to the prosecution of the Work, or which
the CITY shall have received the benefit.  In computing such expenses, as it relates to equipment and property,
the salvage value at completion of Work shall be deducted from the salvage value at the time the contract was
terminated, and the difference shall be considered as an expense. If after termination for failure of the
CONTRACTOR to fulfill contractual obligations (CONTRACTOR Default), it is determined by a Court of
competent jurisdiction that the CONTRACTOR had not failed to fulfill contractual obligations, the termination
shall be deemed to have been for the convenience of the CITY.  In such an event, adjustment of the Contract
price shall be made as provided in TERMINATION OF CONTRACT BY CITY (CONTRACTOR NOT AT FAULT)
of these General Conditions.

46. PRE-FINAL INSPECTION
Approximately two weeks before completion of the Work, the contractor will schedule a Pre-final Inspection to
be attended by the Bureau of Contract Administration Inspector, the Project Manager, the Contractor and invited
parties associated with the Project.  At this time, a list of items requiring correction or completion before the Final
Inspection will be compiled.  In addition, at this time the Contractor shall arrange for the delivery of
manufacturers’ data, manuals, and operating instructions and keys to the appropriate Department of Recreation
and Parks personnel.

47. FINAL INSPECTION
Approximately seven (7) days prior to completion of the Work, the Contractor shall first notify the Bureau of
Contract Administration Inspector and then the Project Manager that he desires a Final Inspection of the Project.
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During this inspection, which will be arranged as soon as possible, the Inspector, the Project Manager, the 
Contractor and other parties concerned with contractual requirements will compile a Final Inspection Correction 
List, incorporating all items of work and corrections required to complete the Project.  This list must be completed 
within thirty (30) days of Final Inspection, or a new Final Inspection will be held and a new Final Inspection 
Correction List compiled. 

48. PARTIAL ACCEPTANCE
The CITY shall have the right to utilize or place into service any item of equipment or other usable portion of the
Work prior to completion of the entire project.  Whenever the CITY plans to exercise said right, the
CONTRACTOR will be notified in writing by the CITY, identifying the specific portion or portions of the Work to
be so utilized or otherwise placed into service.  Following inspection by the Bureau of Contract Administration's
Final Inspector and establishment of a Final Inspection Correction List, a Statement of Partial Completion will
be issued.
It shall be understood by the CONTRACTOR that until a Statement of Partial Completion is issued, all
responsibility for care and maintenance of all items or portions of the Work to be placed in use shall be borne
by the CONTRACTOR.  Upon issuance of a Statement of Partial Completion, the CITY will accept responsibility
for the protection and maintenance of all such items or portions of the Work described in the written notice, and
it is further understood that the manufacturer's warranties of any affected equipment will commence not later
than the date for commencement of the warranties indicated on the Statement of Partial Completion.  However,
the CONTRACTOR shall retain full responsibility for satisfactory operation of the total project and the
CONTRACTOR'S guarantee period shall commence only after the final acceptance of the Contract by the
RECREATION AND PARK COMMISSION. Such guarantee of total systems operation shall include that portion
or portions previously placed into beneficial use by the CITY.
The issuance of a Statement of Partial Completion for any part of the Work shall not relieve the CONTRACTOR
of its obligation to promptly remedy any omissions and latent or unnoticed defects in the Work covered by the
Statement of Partial Completion.  The CITY shall have the right to restrict the CONTRACTOR'S use of the
occupied portion of the Work but shall allow the CONTRACTOR reasonable access to complete or correct items
required by the Contract Documents.
The CITY may, if the Work is progressing satisfactorily, release part of the retention on portions of the Work for
which a Statement of Partial Completion has been issued, provided that the following conditions have been met:

1. Partial final inspection corrections have been completed to the satisfaction of the INSPECTOR;
2. The CONTRACTOR submits a written request for release of retention which includes a verifiable

valuation of the identified portions of the Work covered by the Statement of Partial Completion;
3. Impacted Subcontractors, major suppliers and the CONTRACTOR's Surety all agree in writing to

release of retention;
4. If any minor corrections remain which do not directly affect operations or maintenance then twice

the values of the remaining cleanup items shall be retained on each request for release; and
5. The CONTRACTOR signs a Change Order which specifically states the value of the retention

being released.
The PROJECT MANAGER shall issue a no-change-in-contract-cost Change Order reflecting the Work for which 
a Statement of Partial Completion has been issued and the amount of the retention to be released.  This Change 
Order shall authorize reduction of the retention on the next payment. 

49. FINAL ACCEPTANCE
When all Work has been completed on the entire project, the CONTRACTOR shall notify the INSPECTOR and
the PROJECT MANAGER in writing and request a final inspection by the INSPECTOR.  The inspection
conducted by the Final Inspector will include the CONTRACTOR and major Subcontractors' representatives.
The CONTRACTOR shall promptly and diligently correct all items on the Final Inspection Correction List.  The
correction list Work will be reinspected until all Work is complete.  If deemed necessary by the PROJECT
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MANAGER, a deductive Change Order may be issued for twice the value of final correction list items remaining 
to be corrected to attain completion, and permit the acceptance of the Contract by the RECREATION AND 
PARK COMMISSION. 
Final payment to the CONTRACTOR is made following action by the RECREATION AND PARK COMMISSION 
that formally adopts the recommendation of the PROJECT MANAGER to accept the Contract.  Said action by 
the RECREATION AND PARK COMMISSION establishes the following: 

1. The start date of the CONTRACTOR'S material and workmanship warranty/guarantee for the total
project.

2. The start date of any equipment or material warranties for which the "warranty clock" had not
started.

50. LIQUIDATED DAMAGES
Time is of the essence in completing the Work required by the Contract.  If the CONTRACTOR fails or refuses
to complete the Work or any part thereof within the time fixed by the terms of the Contract, or any approved
extension thereof, the actual damage to the CITY due to the delay will be difficult or impossible to determine.  In
lieu thereof, the CONTRACTOR shall pay to the CITY, as fixed and agreed, liquidated damages for each
calendar day of delay in completion, the sum of $1,800.00 per day.  The CONTRACTOR shall be liable for the
amount thereof.  The CITY reserves the right, however, to terminate the CONTRACTOR's completing the Work,
charging against the CONTRACTOR and its sureties any excess cost occasioned the CITY thereby, together
with liquidated damages accruing until such time as the CITY may reasonably complete the Work.
Permitting the CONTRACTOR to continue and complete the Work, or any portion thereof, after the time fixed
herein for completion, or after the expiration of any extensions of said time, shall in no way operate as a waiver
on the part of the CITY of any of its rights under the Contract.

51. COMPENSATION FOR DELAY, DISRUPTION, AND UNANTICIPATED OVERHEAD
Notwithstanding anything to the contrary in the Contract Documents, CONTRACTOR agrees the provisions of
this Article, set forth CONTRACTOR’S sole and exclusive rights to compensation for costs, expenses or
damages, of any kind, arising from or relating to (i) delay, disruption, hindrance, interference, schedule
compression, and the impact, ripple or cumulative effect thereof; or (ii) additional supervision, administration,
excess, extended or extraordinary overhead, loss of productivity, or similar costs, expenses or damages incurred 
as a result of or related to extras, changes, additions or deletions in the Work, errors, omissions, conflicts or
ambiguities in the Contract Documents, suspensions of the Work, acts or omissions of CITY or its
representatives, agents, contractors or consultants, Differing Site Conditions, or other unforeseen
circumstances, of any kind.
CONTRACTOR shall not be entitled to, and hereby conclusively waives, any right to recovery of compensation,
costs, expenses or damages for delays, disruptions, hindrances or interferences (including without limitation
interruption of schedules, extended, excess or extraordinary field and indirect overhead costs, loss of
productivity and the impact, ripple or cumulative effect on other Work) that are the result of Unavoidable Delays
or which are caused by the acts or omissions of CONTRACTOR or of its SUBCONTRACTORS, of any tier.
CONTRACTOR’S rights to recovery of compensation, costs, expenses and damages for delay, disruption,
hindrance and interference (including without limitation interruption of schedules, extended, excess and
extraordinary field and indirect overhead costs, loss of productivity and the impact, ripple or cumulative effect
on other Work) that are the result of extras, changes, additions or deletions in the Work for which CONTRACTOR 
is entitled to an adjustment of the Contract Price as set forth in CHANGES AND EXTRA WORK of these General
Conditions and shall constitute the sole, exclusive and complete compensation that the CITY is obligated to pay
CONTRACTOR for all such costs, expenses and damages incurred by CONTRACTOR and its
SUBCONTRACTORS, of every tier.
Time extension in calendar days will be granted only if delays are caused by unforeseen events beyond the
control of both the CONTRACTOR and the City.  Such delays will entitle the CONTRACTOR to an extension of
time as provided herein, but the CONTRACTOR shall not be entitled to damages or additional payment due to
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such delays.  War, government regulations, labor disputes, strikes (when not brought solely against the 
CONTRACTOR, its subcontractors or material suppliers), fires, floods, adverse weather necessitating cessation 
of work, other similar action of the elements, inability to obtain materials, equipment or labor, required "extra 
work", or other specific reasons as may be further described in the specifications may constitute such a delay. 
No extension of time will be granted for a delay caused by the inability to obtain materials unless the 
CONTRACTOR furnishes to the Project Manager documentary proof of the inability to obtain such materials in 
a timely manner in accordance with the sequence of the CONTRACTOR’S operations and the approved 
construction schedule. 
The amount of time given to the CONTRACTOR is limited to the amount of time the Project is directly impacted 
by the above described delays.  Direct impact means no other project work can proceed. 
The CONTRACTOR may be compensated for delays caused solely by the failure of the City to furnish necessary 
rights-of-way, failure to deliver materials shown in the CONTRACTOR Documents to be furnished by the City, 
or for the suspension of the work by the City for its own convenience or benefit.  If compensable delays could 
not have been avoided by the judicious handling of forces, equipment or plant, there shall be paid to the 
CONTRACTOR such amount as the General Manager may find to be fair and reasonable compensation for 
such part of the CONTRACTOR’S actual loss as was unavoidable. 
If the CONTRACTOR desires payment for a delay as specified above or an extension of time, it shall, within 
thirty (30) days after the beginning of the delay, file with the General Manager a written request and report as to 
the cause and extent of the delay.  The request of payment or extension must be made at least fifteen (15) days 
before the specified completion date, so as to allow for appropriate investigation.  Failure by the CONTRACTOR 
to file these items within the times specified will be considered grounds for refusal by the City to consider such 
a request. 
Any and all extensions of time granted under the Provisions of these Specifications shall not release the sureties 
on the bonds accompanying the Contract for the work required herein.  The bonds shall remain in full force and 
effect until the discharge of the Contract. 

CHANGES TO THE CONTRACT 
52. CHANGES AND EXTRA WORK

The PROJECT MANAGER may, at any time, with or without notice to the Sureties, by written order designated
or indicated to be a Change Order, order performance of extra work or make any change, addition or deletion
in the Work, including but not limited to changes in the Specifications including Plans and Designs;  in the time,
method or manner of performance of the Work; in the CITY furnished facilities, equipment, materials, services,
or site; or directing acceleration in the performance of the Work.
Upon receipt of such Change Order, the CONTRACTOR shall promptly proceed with the Work covered thereby,
which shall be performed in accordance with the provisions of the Contract Documents except as otherwise
specifically provided.
In the event that CONTRACTOR receives any written order or direction by the CITY, PROJECT MANAGER that
is not so designated or indicated to be a Change Order, but which CONTRACTOR believes to constitute an
extra, change, addition or deletion in the Work, then CONTRACTOR shall, prior to performance of any Work
related thereto, give written confirmation notice to the PROJECT MANAGER confirming CONTRACTOR’S belief 
that such order or direction is believed to be a Change Order within one (1) working day of CONTRACTOR’S
receipt of such order or direction.
CONTRACTOR conclusively waives any right to additional compensation, costs, expenses, damages or
extension of time associated with an extra, change, addition or deletion to the Work that is performed by
CONTRACTOR without either (i) a written order signed by the CITY, PROJECT MANAGER designated or
indicated to be a Change Order and any change, addition or deletion, or (ii) a written confirmation notice issued
by CONTRACTOR in accordance with the provisions of this Article.
Should a change be required and it is not feasible to delay construction of that portion of the Work until such
time as a regular Change Order can be issued, and the estimated increase in Contract cost does not exceed
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the amount which can be authorized by the PROJECT MANAGER, an Emergency Change Authorization, in 
writing, will be issued in the field by the PROJECT MANAGER, and the CONTRACTOR shall then proceed with 
the Work without delay.  Such Emergency Change Authorization shall be followed by a subsequent regular 
Change Order. 
Except as provided in this Article, no order, Statement, or conduct of the PROJECT MANAGER shall be treated 
as a change under this Article or shall entitle the CONTRACTOR to an adjustment in the Contract Price or 
Contract Completion Date. 
If any change under this Article causes an increase or decrease in the CONTRACTOR'S cost or the time 
required to perform any part of the Work under this Contract, whether or not said costs or time are specified by 
any order, the PROJECT MANAGER will make an adjustment to the Contract Price and modify the Contract in 
writing.  Except for claims based on defective Specifications, no claim for any change under this Article shall be 
allowed for any costs incurred more than twenty (20) calendar days before the CONTRACTOR gives written 
notice as required.  Except as otherwise provided in the Contract Documents, in the case of defective 
specifications for which the PROJECT MANAGER is responsible, the adjustment shall include any increased 
cost the CONTRACTOR reasonably incurred in attempting to comply with those defective specifications. 
If the CONTRACTOR intends to assert a claim for an adjustment in the Contract Price under this Article, it must, 
within twenty (20) calendar days after receipt of a written Change Order or the furnishing of a written confirmation 
notice as hereinbefore specified, submit a written statement to the PROJECT MANAGER setting forth the 
general nature and monetary extent of such claim and all factual grounds therefor.  The CONTRACTOR may 
include the statement of claim in the written notice as hereinbefore specified. Failure to comply with the twenty 
(20) calendar day notice requirement shall be deemed a waiver of claims by the CONTRACTOR. 
No adjustment shall be made under this Article for any suspension, delay, interruption, change or any other 
cause, to the extent that an adjustment is provided for or excluded under any other provision of the Contract. 
Recovery of compensation, costs, expenses or damages resulting from delay, disruption, hindrance, or 
interference in the performance of the Work (including without limitation interruption of schedules, extended, 
excess or extraordinary field overhead and indirect overhead costs, loss of productivity and the impact, ripple or 
cumulative effect on other Work), shall not be permitted, and all rights thereto are  conclusively waived by 
CONTRACTOR, except to the extent allowed by COMPENSATION FOR DELAY, DISRUPTION AND 
UNANTICIPATE OVERHEAD of these General  Conditions. 
No claim by the CONTRACTOR shall be allowed if the claim is made after final payment under this Contract. 

53. DIFFERING SITE CONDITIONS
The following provisions shall apply only in the event that there is not a Geotechnical Baseline Report for the
Project. If a Geotechnical Baseline Report is so identified, then the provisions of this Article shall not apply and
the CONTRACTOR’S rights arising from Differing Site Conditions shall be governed solely by the provisions of
the General Requirements pertaining to the CONTRACTOR’S rights in the event of Differing Site Conditions.
Upon discovery and before further disturbance of any unforeseen conditions, the CONTRACTOR shall
immediately notify the INSPECTOR and the PROJECT MANAGER, followed by a written notice to the
PROJECT MANAGER within twenty-four (24) hours of subsurface or latent physical conditions at the site
differing materially from those indicated in the Contract Documents; or unknown physical conditions at the site,
of an unusual nature, differing materially from those ordinarily encountered and generally recognized as inherent
in the Work of the character provided for in this Contract;  or materially differing from that represented in the
Contract Documents which the CONTRACTOR believes may be hazardous waste, as defined in the California
Health and Safety Code, that is required to be removed to a Class I, Class II or Class III disposal site in
accordance with provisions of existing law.
The PROJECT MANAGER shall promptly investigate the conditions.  If the PROJECT MANAGER finds that
conditions materially differ and will cause an increase or decrease in the CONTRACTOR'S cost or the time
required to perform any part of the Work under this contract, whether or not changed as a result of such
conditions, the PROJECT MANAGER shall, make an adjustment in the Contract Price by Modification to the
Contract in writing.
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If the CONTRACTOR intends to seek an adjustment to the Contract Price or Contract Completion Date based 
upon this Article, it must, within twenty (20) calendar days after it first discovered or should have discovered in 
the exercise diligence and extreme care the existence of Differing Site Conditions, submit a written statement 
setting forth a detailed cost breakdown in the form required by Article 27, PAYMENT FOR CHANGES AND 
EXTRA WORK of the General Requirements, setting forth the basis of CONTRACTOR’S calculation of the costs 
saved or, detailed information demonstrating the effect on the CONTRACTOR’S schedule of performance in the 
same manner as  required by the Contract Documents for obtaining approval of extensions of time, identification 
of the Escrow Bid Documents that formed the basis of the CONTRACTOR’S bid estimate to perform the Work 
affected by such conditions, and  a complete and detailed explanation of the factual basis for the request. 
Failure by CONTRACTOR to strictly comply with the requirements of this Article concerning the timing and 
content of any notice of Differing Site Conditions or of any request for adjustment in Contract Price or Contract 
Completion Date based on Differing Site Conditions shall be deemed waiver of any claim by the CONTRACTOR 
for increase in the Contract Price or extension of the Contract Completion Date by reason of such conditions. 
CONTRACTOR’S right to compensation for (i) delay, disruption, hindrance, interference, schedule compression, 
and the impact, ripple or cumulative effect thereof; or (ii) additional supervision, administration, excess, extended 
or extraordinary overhead, loss of productivity, or similar costs, expenses or damages incurred as a result of or 
related to any Claim based on Differing Site Conditions shall be limited to such sums as are allowable under 
COMPENSATION FOR DELAY, DISRUPTION, AND UNANTICIPATED OVERHEAD of these General 
Conditions. 
No claim by the CONTRACTOR for an adjustment hereunder be allowed if asserted after final payment under 
this Contract. 

LEGAL REQUIREMENTS 
54. CLAIMS AND PROTESTS

A Claim or Protest that involves an extra, change, addition or deletion to the Work as set forth in CHANGES
AND EXTRA WORK of these General Conditions shall arise upon issuance of a final decision of the PROJECT
MANAGER denying, in whole or in part, a request for adjustment in the Contract Price or Contract Completion
Date; provided however, that failure to comply with the requirements of CHANGES AND EXTRA WORK of these
General Conditions shall be conclusively deemed to constitute grounds to deny such Claim or Protest.
A Claim or Protest that does not involve an extra, change, addition or deletion to the may be asserted only if the
CONTRACTOR shall immediately and prior to performing the Work affected thereby give written notice to the
PROJECT MANAGER of such circumstances and of CONTRACTOR’S intention to file a Claim or Protest based
thereon. Unless otherwise directed by the PROJECT MANAGER the CONTRACTOR shall proceed without
delay to perform the Work and to conform to any order, instruction, or decision of the PROJECT MANAGER
with respect thereto.
The CONTRACTOR shall, within twenty (20) calendar days after it first knew, or in the exercise of diligence and
extreme care should have known, of the circumstances giving rise to the Claim or Protest, file a written Claim
or Protest with the PROJECT MANAGER, stating in detail all objections, grounds and reasons therefore.  The
CONTRACTOR shall, upon instruction by the PROJECT MANAGER provide, within ten (10) days or such other
time as agreed to between the PROJECT MANAGER, the INSPECTOR, and the CONTRACTOR, any and all
documents, records or other materials identified by the PROJECT MANAGER as necessary for the resolution
of the CONTRACTOR's Claim or Protest.
Claims or Protests seeking time extensions shall be accompanied by such documentation as is required by
Article 18, CONTRACTOR’S CONSTRUCTION SCHEDULE AND REPORTS of the General Requirements.
Claims or Protests seeking recovery of compensation or adjustments to the CONTRACT PRICE, whether or not
based on extras, changes, additions or deletions to the Work, shall be in the form of Change Order Cost
Quotations prepared in accordance with and subject to all of the requirements of Article 27, PAYMENT FOR
CHANGES AND EXTRA WORK of the General Requirements, including without limitation the prohibition on use
of total cost and modified total cost methodologies.
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CONTRACTOR waives all rights to assert any claims or seek any relief in the form of extensions of time or 
recovery of additional compensation, costs, expenses, damages from the CITY that are not presented as a 
Claim or Protest in the manner specified and within the time stated herein. CONTRACTOR further hereby agrees 
that in the interest of avoiding the additional expense and potential inequity of piecemeal  resolution of Claims 
or Protests, all decisions  by PROJECT MANAGER shall be final and binding not only as to all matters asserted 
in the Claim or Protest, but also as to all matters (including without limitation all rights to extensions of time and 
recovery of extra compensation, costs, expenses and damages) not asserted in the Claim or Protest that were 
known to CONTRACTOR, or that could have been reasonably discovered by CONTRACTOR in the exercise of 
diligence and extreme care, at the time of submission of the Claim or Protest and that are in any way related to 
the subject matter of the Claim or Protest.  All orders, instructions and decisions of the PROJECT MANAGER 
will be limited to matters properly falling within their respective authority as specified in AUTHORITY OF THE 
RECREATION AND PARK COMMISSION, PROJECT MANAGER AND INSPECTOR of these General 
Conditions. 
The CONTRACTOR will be informed of the PROJECT MANAGER’s decision within thirty (30) days after the 
CONTRACTOR last submits data pertinent to the protest previously mentioned. In the case of a Claim or Protest 
that involves an extra, change, addition or deletion to the Work as set forth in CHANGES AND EXTRA WORK 
of these General Conditions, if the Contractor accepts the decision of the PROJECT MANAGER, then the 
CONTRACTOR and CITY shall enter into a Change Order adjusting the Contract Price and Contract Completion 
Date in accordance with such decision. In the case of a Claim or Protest does not involve an extra, change, 
addition or deletion to the Work as set forth in CHANGES AND EXTRA WORK of these General Conditions and 
the CONTRACTOR accepts the decision of the PROJECT MANAGER, then the CONTRACTOR and CITY shall 
enter into a Modification of the Contract setting forth the terms of the decision and, if appropriate, its effect on 
the Contract Price or Contract Completion Date. If the CONTRACTOR does not accept the decision of the 
PROJECT MANAGER, then further appeal of the PROJECT MANAGER's or the decision must be made to the 
RECREATION AND PARK COMMISSION in writing within twenty (20) calendar days after receipt of the 
PROJECT MANAGER’s decision. The RECREATION AND PARK COMMISSION shall afford the 
CONTRACTOR an opportunity to be heard and to offer evidence in support of its appeal. All determinations of 
the RECREATION AND PARK COMMISSION with respect to Claims or Protests shall be final and binding. 
In all matters concerning the validity, interpretation, performance, effect or otherwise of the Contract, the Federal 
regulations (if and to the extent expressly incorporated by reference in the Contract Documents), the laws of the 
State of California, and the Charter of the City of Los Angeles shall govern and be applicable.  Pending final 
disposition of a protest, the CONTRACTOR shall proceed diligently with the performance of the Contract and in 
accordance with the previously mentioned decision. 
Any Claim or Protest, including without limitation any Claim or Protest filed on behalf of or having its source in 
a claim by Subcontractor, Sub-Subcontractor, or Supplier, at any tier, which the CONTRACTOR chooses to 
make to the CITY, shall be accompanied by the certification language set forth below signed by a responsible 
managing officer of the CONTRACTOR'S organization, who has the authority to sign Subcontracts or Purchase 
Orders on behalf of the CONTRACTOR, and who has personally investigated and confirmed the truth and 
accuracy of the matters set forth in such certification.  Submission of certification in accordance herewith is a 
condition precedent to the CITY’s consideration of or decision on the Claim or Protest and to the filing and 
maintenance of any legal action or proceeding to enforce or recover monies under such Claim or Protest.  Failure 
to submit such a certification along with the Claim or Protest, shall result in the Claim or Protest being returned 
to the CONTRACTOR without any decision and shall waive the CONTRACTOR's right to pursue the Claim or 
Protest either on its own behalf or on behalf of such Subcontractor or Supplier. 
I hereby certify under penalty of perjury that I am a managing officer of    (CONTRACTOR'S name)       and that 
I have reviewed this Claim or Protest presented herewith on CONTRACTOR’S behalf and/or on behalf of 
(Subcontractor's/Supplier's name(s) )  and that the following statements are true and correct: 

1. The facts alleged in or that form the basis for the Claim or Protest are true and accurate;
and,
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2. CONTRACTOR does not know of any facts or circumstances, not alleged in the Claim or
Protest, that by reason of their not being alleged render any fact or statement alleged in the
Claim or Protest materially misleading; and,

3. CONTRACTOR has, with respect to any request for money or damages alleged in or that
forms the basis for the Claim or Protest, reviewed the job cost records  (including those
maintained by CONTRACTOR  and by any Subcontractor or Supplier, of any tier, that is
asserting all or any portion of the Claim or Protest) and confirmed with mathematical
certainty that the losses or damages suffered by CONTRACTOR and /or such
Subcontractor or Supplier were in fact suffered in the amounts and for the reasons alleged
in the Claim or Protest; and,

4. CONTRACTOR has, with respect to any request for extension of time or claim of delay,
disruption, hindrance or interference alleged in or that forms the basis for the Claim or
Protest, reviewed the job schedules (including those maintained by CONTRACTOR  and
by any Subcontractor or Supplier, of any tier, that is asserting all or any portion of the Claim
or Protest) and confirmed on an event-by-event basis that the delays or disruption suffered
by CONTRACTOR and /or such Subcontractor or Supplier were in fact  experienced for the
durations, in the manner, and with the consequent effects on the time and/or sequence of
performance of the Work, as alleged in the Claim or Protest; and,

5. CONTRACTOR has not received payment from CITY for, nor has CONTRACTOR
previously released CITY from, any portion of the Claim or Protest.

Signature:  

Name:  

Title:

Company:  

Date:

No Claim or Protest by the CONTRACTOR shall be allowed if made after final payment under this Contract. 
55. COMMENCEMENT OF STATUTE OF LIMITATIONS

Unless otherwise provided in this Contract, all claims, counterclaims, disputes and other matters in question
between the CITY and the CONTRACTOR arising out of or relating to this Contract or the breach of it will be
decided by a Court of competent jurisdiction.  It is understood that this Contract is executed and to be performed
within the City and County of Los Angeles.
Any applicable statute of limitations shall commence to run and any alleged cause of action by the
CONTRACTOR against the CITY arising out of or related to the Project shall be deemed to have accrued in any
and all events no later than 30 days after CONTRACTOR'S submittal of its last application for progress payment.

56. GOVERNING LAW
The terms and conditions of this Contract shall be construed and interpreted under, and all respective rights and
duties shall be governed by, the laws of the State of California. Wherever applicable each provision of these
Contract Documents shall be interpreted in such a manner as to be effective and valid under applicable law, but
if any provision of these Contract Documents shall be prohibited by or invalid under applicable law, such
provision shall be ineffective to the extent of such prohibition or invalidity, without invalidating the remainder of
such provision or the remaining provisions of these Contract Documents.

57. VENUE
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This Contract will be executed and performed within the City and County of Los Angeles, California. 
58. NO WAIVER OF RIGHTS

Neither the inspection by the CITY, nor any order by the CITY for payment of money, nor any payment for or
acceptance of the whole or any part of the Work by the CITY, nor any extension of time, nor any possession
taken by the CITY, shall operate as a waiver of any provision of this Contract, or any power herein reserved to
the CITY, or any right to damages herein provided, nor shall any waiver of any breach in this Contract be held
to be a waiver of any other or subsequent breach.

59. ACCEPTANCE OF FINAL PAYMENT CONSTITUTES RELEASE
The acceptance by the CONTRACTOR of final payment shall release the CITY, the PROJECT MANAGER, the
INSPECTOR, their officers, agents, representatives, or employees, as representatives of the CITY, from all
claims and all liability to the CONTRACTOR for all things done or furnished in connection with the Work and
every act of the CITY relating to or arising out of the Work.

60. PATENTS AND COPYRIGHTS
The CONTRACTOR shall include in its bid the patent fees or royalties on any patented article or process which
may be furnished or used in the Work.  The CONTRACTOR shall indemnify and hold the CITY harmless from
any legal action that may be brought for infringement of patents.  The CONTRACTOR'S attention is directed to
"Notice of Patents, Data, and Copyright Regulations" of the Federal Labor Standards.
The CONTRACTOR shall bear all costs arising from the use of patented goods and /or processes used on
and/or incorporated into the Work.  When use of these goods and/or processes are judged to be an infringement
and their use is banned, the Contractor, at its own expense, shall, with concurrence of the PROJECT
MANAGER, do one of the following:
1. Secure for the CITY the right to continue using goods and/or processes by suspension of the injunction

or by procuring a license(s);
2. replace said goods and/or processes with non-infringing goods and /or processes;
3. modify said goods and/or processes so that they become non-infringing; or
4. remove said goods and/or processes and refund the sum paid therefore without prejudice to any other

rights of the CITY.
The preceding Subarticle shall not apply to any goods manufactured to the detailed design of the CITY contained 
in the Contract Documents. 

61. PUBLIC RECORDS ACT
All records, documents, plans, specifications and all other information relating to the conduct of the CITY's
business, including information submitted by the CONTRACTOR, shall become the exclusive property of the
CITY and except as provided by law shall be deemed public records.  Said information shall be subject to the
provisions of the California Public Records Act (Government Code Sections 6250 et seq.).
Under no circumstances, will the CITY be responsible or liable to the CONTRACTOR, submitter or any other
party for the disclosure of any records or information submitted to the CITY, regardless of whether such records
or information are labeled "TRADE SECRET", "CONFIDENTIAL", or "PROPRIETARY" (or words to similar
effect) and regardless of, whether the disclosure is required by law or a court order or occurs through
inadvertence, mistake, or negligence on the part of the CITY or its officers, employees, and/or contractors.
The CITY will not advise as to the nature or content of documents entitled to protection from disclosure under
the California Public Records Act", including interpretations of the Act or the definition of "Trade Secret".  The
submitting party shall be solely responsible for all determinations made under the Act, and where appropriate
for clearly and prominently marking each and every page or sheet of information with "TRADE SECRET",
"CONFIDENTIAL", or "PROPRIETARY".  Each submitting party is advised to contact its own legal counsel
concerning the California Public Records Act and its applicability to the submitting party's own circumstances.
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In the event of litigation concerning the disclosure of any information submitted by the submitting party, the 
CITY's sole involvement will be as a stake holder, retaining the information until otherwise ordered by a court. 
The submitting party, at its sole expense and risk, shall be responsible for any and all fees and costs for 
prosecuting or defending any action concerning the information, and shall indemnify and hold the CITY harmless 
from all costs and expenses including attorneys' fees, in connection with such action. 
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GENERAL 
1. ABBREVIATIONS AND REFERENCE STANDARDS

A. ABBREVIATIONS
Wherever the following abbreviations are used they shall have the meanings indicated:

AASHTO American Association of State Highway and Transportation Officials 
ACI American Concrete Institute 
AGA American Gas Association 
AGMA American Gear Manufacturers' Association 
AI The Asphalt Institute 
AISC American Institute of Steel Construction 
AISI American Iron & Steel Institute 
AITC American Institute of Timber Construction 
AMCA Air Moving and Conditioning Association 
ANSI American National Standards Institute 
APA American Plywood Association 
API American Petroleum Institute 
AREA American Railway Engineering Association 
ASCE American Society of Civil Engineers 
ASHRAE American Society of Heating, Refrigerating, and Air Conditioning Engineers 
ASME American Society of Mechanical Engineers 
ASQC American Society for Quality Control 
ASTM American Society for Testing and Materials 
AWPA American Wood Preservers Institute 
AWS American Welding Society 
AWWA American Water Works Association 
CBM Certified Ballast Manufacturers 
CRS Concrete Reinforcement and Steel Institute 
EPA Environmental Protection Agency 
ETL Department of Building & Safety Electrical Test Laboratory 
FCI Fluid Control Institute, Inc. 
ICBO International Conference of Building Officials 
ICEA Insulated Cable Engineers Association 
IEEE Institute of Electrical and Electronics Engineers 
IPCEA Insulated Power Cable Engineers Association 
ISA Instrument Society of America 
LABC City of Los Angeles Building Code 
NAAMM National Architectural Association of Metal Manufacturers 
NEC National Electrical Code 
NECA National Electrical Contractors Association 
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NEMA National Electrical Manufacturers Association 
NOAA National Oceanic and Atmospheric Administration (Dept. of Commerce) 
OSHA Occupational Safety and Health Administration (Dept. of Labor) 
PCA Portland Cement Association 
RCSC Research Council on Structural Connections of the Engineering Foundation 
SAMA Scientific Apparatus Manufacturer's Association 
SSPWC Standard Specifications for Public Works Construction 
SWRCB State Water Resources Control Board 
UBC Uniform Building Code, International Conference of Building Officials 
UL Underwriters Laboratories, Inc. 
USGS United States Geological Survey 
WATCH Work Area Traffic Control Handbook 
WCLIB West Coast Lumber Inspection Bureau 
WCRSI Western Concrete Reinforcing Steel Institute 
WRI Wire Reinforcement Institute 
WWPA Western Wood Products Association 
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B. REFERENCE STANDARDS
1. APPLICABLE PUBLICATIONS - Whenever in these Specifications references are made to published

specifications, codes, standards, or other requirements, it shall be understood that wherever no date
is specified, only the latest specifications, standards, or requirements of the respective issuing
agencies which have been published as of the date that the Work is advertised for bids shall apply;
except to the extent that said standards or requirements may be in conflict with applicable laws,
ordinances or governing codes.  No requirements set forth herein or shown on the Drawings shall
be waived because of any provision of, or omission from, said standards or requirements.

2. SPECIALISTS' ASSIGNMENTS - In certain instances, specification text requires (or implies) that
specific Work is to be assigned to specialists or expert entities, which must be engaged for the
performance of that Work.  Such assignments shall be recognized as special requirements over
which the CONTRACTOR has no choice or option.  These requirements shall not be interpreted so
as to conflict with the enforcement of building codes and similar regulations governing the Work; also
they are not intended to interfere with local union jurisdiction settlements and similar conventions.
Such assignments are intended to establish which party or entity involved in a specific unit of Work
is recognized as "expert" for the indicated construction processes or operations.  Nevertheless, the
final responsibility for fulfillment of the entire set of Contract requirements remains with the
CONTRACTOR.

3. CODES AND SAFETY STANDARDS - Without limiting the generality of other requirements of the
Specifications, Work specified herein shall conform to or exceed the applicable requirements of the
following Codes and Safety Standards.
a. Applicable Codes:

City of Los Angeles Building Code

City of Los Angeles Mechanical Code

City of Los Angeles Plumbing Code

City of Los Angeles Fire Code

City of Los Angeles Electrical Code

b. References herein to "Building Code" shall mean City of Los Angeles Building Code.  Similarly
references to "Mechanical Code," "Plumbing Code," "Fire Code," and "Electric Code" shall
mean City of Los Angeles Mechanical Code, City of Los Angeles Plumbing Code, City of Los
Angeles Fire Code and City of Los Angeles Electric Code respectively.

c. Applicable Safety Standards:

OSHA Regulations for Construction

OSHA Standards

Cal-OSHA

d. References herein to "OSHA Regulations for Construction" shall mean Title 29, Part 1926,
Construction Safety and Health Regulations, Code of Federal Regulations (OSHA), including
all changes and amendments thereto.

e. References herein to "OSHA Standards" shall mean Title 29, Part 1910, Occupational Safety
and Health Standards, Code of Federal Regulations (OSHA), including all changes and
amendments thereto.

f. References herein to "Cal-OSHA" shall mean State of California, Department of Industrial
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Relations, as amended to date, and all changes and amendments thereto which are effective 
as of the date of construction. 

g. The latest edition of the codes as approved and adopted for use by the CITY as of the date
of award shall apply to the Work herein, including all addenda, modifications, amendments,
or other lawful changes thereto.

4. STANDARD SPECIFICATIONS - References in the Contract Documents to "Standard
Specifications" shall mean the Standard Specifications for Public Works Construction (SSPWC),
including all current supplements, addenda, and revisions thereof, except that the provisions therein
for measurement and payment shall not apply.

5. STANDARD PLANS - References herein to "Standard Plans" shall mean the Standard Plans issued
by the City of Los Angeles which drawings are hereby incorporated in and made a part of these
Contract Documents, and copies of which are available for a fee.

6. CONFLICT BETWEEN CODES, SAFETY STANDARDS, REFERENCE STANDARDS, DRAWINGS
AND OTHER CONTRACT DOCUMENTS - In case of conflict between codes, reference standards,
drawings and other Contract Documents, the most stringent requirements shall govern.  Conflicts
shall be brought to the attention of the PROJECT MANAGER for clarification and directions prior to
ordering or providing any materials or labor.  The CONTRACTOR shall bid for the most stringent
requirements.

CONTRACT DOCUMENTS 
2. ISSUANCE OF PLANS AND SPECIFICATIONS

A. Unless otherwise provided in the Contract Documents, the PROJECT MANAGER will furnish to the
CONTRACTOR TEN (10) sets each of the Plans, Specifications and, Geotechnical Report without charge.
Additional sets desired by the CONTRACTOR or Subcontractors will be furnished upon request, but at the
CONTRACTOR's expense.

B. Drawings, Specifications, Special Provisions, and copies thereof are the property of the CITY.  They are
not to be used on other work.  Necessary bid documents will be available to prospective bidders.  Bidders
will be issued plans and specifications for a fee.  This fee is stated in the "Notice Inviting Bids" of the Contract
Documents.

C. Standard Plans for the CITY, which are noted on the drawings, are available for a fee. Also see the City of
Los Angeles, Bureau of Engineering Web pages for Standard Plans at
http://eng.lacity.org/techdocs/stdplans.

3. DIVISIONS OF SPECIFICATIONS

The specifications are arranged into the Construction Specifications Institute (CSI) sixteen (16) Division format
with an additional Division 17 for Instrumentation and Controls (if applicable).

A. The organization of the Specifications into divisions, sections, parts, and paragraphs shall not control or
limit the CONTRACTOR in dividing the Work among Subcontractors of any tier.  The CONTRACTOR shall
be solely responsible for all subcontract arrangements of Work regardless of the organization of the
specifications.

B. Titles of Specification sections and paragraphs are for convenience of reference only, and do not form a
part of the Specifications.

THE CONTRACTOR'S RESPONSIBILITIES 

4. SITE SECURITY
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A. In addition to the responsibilities specified in other Articles of these Requirements, and the General
Conditions, the CONTRACTOR shall be responsible for the security of all its construction equipment,
materials, tools, facilities, and vehicles (personal, private, or contractual) while performing the Work of this
Contract.  This requirement shall be effective twenty-four (24) hours per day for the duration of the Contract.
CONTRACTOR shall familiarize themselves with the location of the job site and scan the premises by
means necessary to protect the property, including but not limited to, provision of fencing, guards, security
system or other means as necessary.

5. ENVIRONMENTAL CONTROL AND MITIGATION

A. CONTROL

1. Fugitive Dust and Smoke Control:
Comply with the requirements of Title 8, California Code of Regulations, concerning handling of
asbestos dust.
a. Criteria for Fugitive Dust - Detailed descriptions and explanations of specific impact mitigation

measures are contained in South Coast Air Quality Management District (SCAQMD) Rules
and Regulations (Rule 403, Limitation on Fugitive Dust Emissions).  Key features of mitigation
options described are as follows:

i. Do not cause or allow emissions of fugitive dust from any transport, handling,
construction or storage activity to remain visible in atmosphere beyond property line of
the emission source.

ii. Take precautions to minimize fugitive dust emissions from operations involving
demolition, excavation, grading, clearing of land and disposal of solid waste.  Utilizes
at least one Reasonably Available Control Measure (RACM) for each potential source
of fugitive dust. Do not cause or allow particulate matter to exceed 50 mg/m3 when
determined as difference between upwind and downwind samples collected on high
volume particulate matter samplers or other EPA approved equivalent method for PM-
10 monitoring at the property line for a five hour period during the time of active
operations.

iii. Take precautions to prevent visible particulate matter from being deposited upon public
roadways as a direct result of their operations.  Precautions include, removal of
particulate matter from equipment before movement to paved streets or prompt
removal of material from paved streets onto which such material has been deposited.

b. As a minimum - Use the following procedures and techniques:

i. Cover loads of materials, debris and soil transported from construction sites.  Trim or
remove loose material from loads before leaving Project.

ii. Daily or more frequently, if necessary, water down and sweep adjacent streets and
sidewalks that have construction vehicles carrying debris and excavated materials.

iii. Establish regular cycles and locations for cleaning trucks that haul soil from site.

iv. Water down construction sites whenever required to suppress dust, particularly during
handling of excavation soil or debris or during demolition.

v. If conveyors are used, cover all transfer points along conveyor system moving soil.
Minimize drop height to the stockpile.  Provide a sprinkler system that will apply water
to soil before it drops to stockpile.
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vi. Any adapted measures developed by SCAQMD on Best Available Control Measures
(BACM) for Fugitive Dust and Rule 403 will be incorporated into the site operations for
Fugitive Dust Control.

vii. Burning of wastes is prohibited.  Remove scrap and waste material and dispose of in
accordance with laws, codes, regulations, ordinances and permits.

viii. Use construction equipment designed and equipped to prevent or control air pollution
in conformance with most restrictive regulations of EPA, State and local authorities.
Maintain evidence of such design and equipment and make available for inspection by
Authority or its designee.

ix. Establish and maintain records of routine maintenance program for internal combustion
engine powered vehicles and equipment used on Project.  Keep records available for
inspection by Authority or its designee.

x. Comply with the requirements of Title 8, California Code of Regulations, concerning
handling of asbestos dust.

xi. Implement Fugitive Dust Measures listed in tables 1 and 2 of SCAQMD Rule 403 and
perform record keeping in accordance with Sections (e)(1) of said rule.  Make records
available to Authority or its designee for inspection.

2. Rubbish Control
a. Through all phases of construction, including suspension of Work and until final acceptance

of the Project, keep the site of the Work and other areas used by it in a neat and clean
condition, and free from an accumulation of rubbish and debris.  Dispose of rubbish and waste
materials of any nature occurring at the worksite and establish regular intervals of collection
and disposal of such materials and waste.  Keep CONTRACTOR haul roads free from dirt,
rubbish, and unnecessary obstructions resulting from its operations.  Take care to prevent
spillage on haul routes.  Remove such spillage immediately and clean the area.  Confine
equipment and material storage to areas approved by the PROJECT MANAGER.  Dispose of
rubbish and surplus materials off the construction site, at the CONTRACTOR's expense, in
accordance with local codes and ordinances governing locations and methods of disposal,
and in conformance with all applicable safety laws, and the requirements of the OSHA Safety
and Health Standards for Construction.  Include cleanup cost in the CONTRACTOR's Bid.

3. Sanitation

a. Fixed or portable chemical toilets shall be provided for the use of the CONTRACTOR's
employees. These accommodations shall be maintained in a neat and sanitary condition.
Toilets at construction job sites shall conform to the requirements of Title 8, California Code
of Regulations.

b. Wastewater conveyance and disposal shall not be interrupted.  Should the CONTRACTOR
disrupt existing sewer facilities, sewage shall be conveyed in closed conduits and disposed
of in a sanitary sewer system.  Sewage shall not be permitted to flow in trenches or be covered
by backfill. Establish a regular schedule for collection of sanitary and organic waste.  Dispose
of wastes and refuse from sanitary facilities provided by the CONTRACTOR or organic
material wastes from any other source related to the CONTRACTOR's operations away from
the site in a manner satisfactory to the INSPECTOR and in accordance with laws and
regulations pertaining thereto.  Dispose of such wastes at the CONTRACTOR's expense.

4. Chemicals
The following paragraph does not relieve the CONTRACTOR from its responsibility for obtaining
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prior approval from the PROJECT MANAGER for chemical usage when otherwise required. 
a. Provide four (4) copies of the MSDS to the PROJECT MANAGER for all chemicals used

during Project construction or furnished for Project operation, prior to bringing them on site,
whether soil conditioning agents, lubricants, defoliant, soil sterilant, herbicide, pesticide,
disinfectant, polymer, soil conditioning agents, lubricants, reactant, or of other classification,
which shall show approval of either the U.S.  Environmental Protection Agency or the U.S.
Department of Agriculture.  Use of all such chemicals and disposal of residues shall be in
strict accordance with the printed instructions of the manufacturer.

5. Odor Control
a. The CONTRACTOR shall furnish all labor, materials, and equipment required and shall carry

out effective measures wherever and as often as necessary to prevent the discharge of a
nuisance odor from its operation into the atmosphere in such quantity as will violate the
regulations of any legally constituted authority.  During construction, the CONTRACTOR shall
notify the PROJECT MANAGER and the INSPECTOR at least forty-eight (48) hours in
advance when potential odor-causing activities are scheduled for construction.

6. Noise and Vibration - Comply with requirements of CITY noise ordinances and mitigation specified
below.
a. Lighting – Shield worksite lighting to prevent disturbance to adjacent properties.

B. MITIGATION
1. General

a. The CONTRACTOR shall mitigate the adverse environmental impacts associated with the
Work of the Contract.  The CONTRACTOR shall indemnify and hold harmless the CITY from
any and all fines, penalties or damages incurred by the CITY for violation of any environmental
mitigation measures or permit caused by the CONTRACTOR's failure to comply with
environmental mitigation measures of this Article.  The measures that the CONTRACTOR
shall take to mitigate environmental impacts include, but are not limited to the following:

b. The CONTRACTOR, a minimum of thirty (30) days prior to beginning Work on each new major
activity, shall submit a written plan to the PROJECT MANAGER, detailing how the
environmental impacts for the activity shall be mitigated. The plan shall include, at a minimum:
i. Anticipated site conditions;

ii. Equipment to be utilized;

iii. Means and methods of construction;

iv. Impacts likely to occur;

v. Mitigation methods to be employed.

2. Storm Water Pollution Control

a. Comply with the State General Construction Activity Storm Water Permit.

b. Minimum Water Quality Protection Requirements – The Contractor is required to meet the
following minimum standards of good housekeeping:

i. Eroded sediments and other pollutants must be retained on site and may not be
transported from the site via sheet flow, swales, area drains, natural drainage, or wind.
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ii. Stockpiles of earth and other construction-related materials must be protected from
being transported from the site by wind or water.

iii. Fuels, oils, solvents, and other toxic materials must be stored in accordance with their
listing and are not to contaminate the soil nor the surface waters.  All approved toxic
storage containers are to be protected from the weather.  Spills must be cleaned up
immediately and disposed of in a proper manner.  Spills may not be washed into the
drainage system.

iv. Excess or waste concrete may not be washed into the public way or any drainage
system.  Provisions shall be made to retain concrete wastes on-site until they can be
appropriately disposed of or recycled.

v. Trash and construction-related solid wastes must be deposited into a covered
receptacle to prevent contamination of rainwater and dispersal by wind.

vi. Sediments and other materials may not be tracked from the site by vehicle traffic.  The
construction entrance roadways must e stabilized so as to inhibit sediments from being
deposited into the public ways.  Accidental depositions must be swept immediately and
my not be washed down by rain or by any other means.

c. Wet Weather Erosion Control Plan (WWECP) – Pursuant to Section 61.02 of the LAMC,
whenever it appears that the construction site will have grading between October 1 and April
15, the Contractor shall submit a WWECP to the Project Manager for approval within 30 days
after award of contract or get approval 30 days prior to the beginning of the rainy season,
whichever is longer.  Note: Guidance on preparing the WWECP can be found in the
Development Best Management Practices Handbook – Part A, Construction Activities
adopted by the Board of Public Works on August 2, 1999, as authorized by Section 64.72 of
the Los Angeles Municipal Code.  This handbook can be obtained at cost at the public/permit
counters of the Bureau of Engineering.

d. The Contractor shall file a “Notice of Intent” (NOI) with the State Water Resources Control
Board to comply with the California General Construction Activity Stormwater Permit (NPDES
No. CAS000002) and prepare and implement a Stormwater Pollution Prevention Plan
(SWPP).  Whenever the CONTRACTOR is required to get any type of permit from the
Department of Building and Safety (DBAS), the CONTRACTOR shall show a Waste
Discharge Identification Number (WDID) to the DBAS as proof of submittal of the NOI.  If the
CONTRACTOR does not need any type of permit from the DBAS, the CONTRACTOR shall
show the WDID to the PROJECT MANAGER.

3. Noise and Vibration
a. General

i. The Work specified in this Article consists of eliminating excessive noise and vibration
generated by construction activities, complying with applicable noise regulations and
specifications requirements, monitoring and reporting noise and vibration
measurements.

ii. Use equipment with effective noise-suppression devices and employ other noise
control measures such as enclosures and noise barriers necessary to meet the noise
limits specified and to protect the public.  Schedule and conduct operations in a manor
that will minimize, to the greatest extent feasible, the disturbance to the public in areas
adjacent to the construction activities and to occupants of buildings in the vicinity of the
construction activities.
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iii. Noncompliance Corrective Action – If, at any time prior to or during the construction,
complaints are received from the public, the PROJECT MANAGER shall direct the
CONTRACTOR to undertake immediate corrective action through equipment
modification, additional noise abatement equipment or a change in operating
procedures.

b. Construction Vibration
i. Ground-borne vibrations from equipment may have the potential of causing an impact

to the existing structure. The CONTRACTOR shall mitigate and/or repair any damage
caused by vibration.

6. MOBILIZATION

A. GENERAL
Mobilization shall include, but not be limited to, the following items, all as required for the proper
performance and completion of the work:
1. Obtaining all permits, insurance, and bonds.
2. Moving onto the job-site all CONTRACTOR's plant and equipment as required.
3. Erecting temporary buildings and other construction facilities.
4. Installing temporary construction power and wiring.
5. Establishing fire protection system for its temporary facilities.
6. Developing construction water supply.
7. Providing field office trailers for the CONTRACTOR AND INSPECTOR, complete with all specified

furnishings and utility services, including telephones.
8. Providing connections to onsite sanitary facilities as specified.
9. Providing for potable water facilities as specified. This includes a means by which all on site

contractor, subcontractor or supplier personnel can wash their hands with soap.
10. Arranging for and erection of CONTRACTOR's work and storage yards and sheds.
11. Submittal of all required Subcontractor insurance certificates and bonds.
12. Posting all CAL-OSHA required notices and establishment of safety programs.
13. Have the CONTRACTOR's representative at the job site full time.
14. Furnishing of Construction Schedule, Bid Breakdown and Submittal Schedules.

B. TEMPORARY CONSTRUCTION UTILITIES AND WORKSITE FACILITIES
The Contractor shall provide the following worksite facilities, as indicated below:
 Yes    (1) The Contractor shall provide adequate sanitary conveniences for use of persons employed on the 

work.  These conveniences shall be properly secluded from public observation and maintained in 
a neat and sanitary condition in the manner and places required by the Project Manager.  The use 
of these conveniences shall be strictly enforced, and they shall be maintained at all times until 
completion of the work, when they shall be removed from the premised and the area left clean and 
free from any nuisance.  They shall also comply with all applicable laws, ordinances and 
regulations pertaining to the public health and sanitation of dwelling and camps. 
Wastewater shall not be interrupted.  Should the Contractor disrupt existing sewer facilities, 
sewage shall be conveyed in closed conduits and disposed of in a sanitary sewer system.  Sewage 
shall not be permitted to flow in trenches or be covered by backfill. 

 Yes      (2) The Contractor shall provide the power and light needed for construction until permanent meter 
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installation is completed.  The Contractor shall make all necessary arrangements with the City 
Department of Water and Power; assume all costs; and make and remove all connections to power 
facilities as necessary for required tests. 

 Yes     (3) The Contractor shall provide the water needed for construction until permanent meter installation 
is completed.  The Contractor shall make all necessary arrangements with the City Department of 
Water and Power; assume all costs; and make and remove all connections to water facilities as 
necessary for required tests. 

 Yes   (4) The Contractor shall provide the gas needed for construction until permanent meter installation is 
completed.  The Contractor shall make all necessary arrangements with the Gas Company; 
assume all costs; and make and remove all connections to gas facilities as necessary for required 
tests. 

 Yes   (5) The Contractor shall provide a temporary shed on the site for the safe storage of his material and 
equipment.  The floor shall be weathertight with a wood floor above grade.  The shed shall be 
removed upon completion of the work or by order of the General Manager. 

 Yes   (6) The Contractor shall provide an office for the Inspector for the entire period of construction or until 
the General Manager orders its removal.  The office, to be located as the General Manager directs, 
shall be weathertight and have not less than 100 square feet floor area; screened windows that 
open in opposite walls; a door with latch set and hasp for padlocking; a built in counter of sufficient 
size for a full set of job blue prints with a drawer for filing 9" x 12" folders; a stool and a plan rack 
for drawings; an electric heater, a 12" electric fan and electric lights. 

 Yes    (7) The Contractor shall provide a job telephone for the use of City personnel only.  The Contractor 
shall make all necessary arrangements with the telephone company; assume all costs and pay for 
all calls.  The telephone is to be located so that it is easily accessible from the job office and 
provided with an outside extension bell. 

 Yes   (8) The Contractor shall maintain temporary drainage to keep excavations, pits and trenches free of 
water accumulation, by pumping if necessary.  The Contractor shall protect against damage 
caused by water backing up in sewers and drains. 

 Yes   (9) The Contractor shall exercise every reasonable precautions to protect channels, storm drains and 
bodies of water from pollution; and shall conduct and schedule construction operations so as to 
minimize or avoid muddying and silting of said channels, drains and waters.  Water pollution control 
work shall consist of constructing any facilities which may be required to prevent, control and abate 
water pollution. 

The Project Manager, authorized representative of the General Manager, in charge of this project is: 
  at (213) 485- 4 

All correspondence should be addressed to the Project Manager at [Note new address as of 03/29/12]: 
Department of Public Works, Bureau of Engineering 

Architectural Division 
1149 S. Broadway, Suite 830, 
Los Angeles, California 90015 

7. REMOVAL, CLEANUP, AND DEMOBILIZATION
A. Upon completion of the contracted Work, remove all CONTRACTOR tools, materials and other articles from

the CITY’s property.  Should the CONTRACTOR fail to take prompt action to this end, the CITY at its option
and without waiver of such other rights as it may have, on thirty (30) calendar days notice, may treat them
as abandoned property.  Sweep floors broom clean, clean exterior and interior surfaces and windows and
remove rubbish and debris resulting from the contracted Work and maintain the job site in a clean, orderly
and safe condition at all times until completion of the physical Work and written Notice of Partial Acceptance.
Failure to comply with this requirement shall be grounds for the CITY to assess clean-up costs in the amount
of 5% of the mobilization cost.

8. RECORD DRAWINGS
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A. Record Drawings are full size drawings (Plans) which are marked up during construction to delineate the
actual in-place constructed conditions.  Record Drawings shall be provided by the CONTRACTOR for this
Project.  Requirements for Record Drawings as specified elsewhere shall supplement the requirements
specified herein.

B. Record Drawings shall include all changes in the plans including those issued as Change Orders, Plan
Clarifications, Addenda, Notice to Bidders, responses to Requests for Information, Jobsite Memos, and any
additional details needed for the construction of the Project but not shown on the plans.  Substructures
encountered while excavating that are left in place shall be located by survey, to the satisfaction of the
PROJECT MANAGER, shown, and identified on the Record Drawings.  Substructures, including but not
limited to concrete structures, electrical conduit and duct banks, drains and sanitary sewer pipelines,
process piping, water lines, etc, whose installed location differs from that shown on the original plans shall
be precisely located by survey to the satisfaction of the PROJECT MANAGER and recorded on the as-built
drawings before backfilling.

C. Mark Record Drawings with red ink or chemical fluid on one (1) set of full size prints to produce a record of
the complete installation.  Prepare additional drawings that may be required to indicate record conditions
on 24" x 36" paper.  Additions to Contract Drawings shall employ and use drafting standards, which are
consistent with the drafting standards, used in the Contract Drawings.

D. Keep Record Drawings on the job and update during construction and make available for the PROJECT
MANAGER'S inspection and copying at all times.  The PROJECT MANAGER will review the Record
Drawings before submittal of monthly payment requests.  If in the opinion of the PROJECT MANAGER, the
Record Drawings are not current, approval of the monthly payment may be withheld until the drawings are
made current.  Submit a signed certification with each monthly payment request stating that the Record
Drawings are current and accurate as of the date of the payment request.

E. Where the plans are diagrammatic or lacking precise details, produce dimensioned full size sheets as the
Record Drawings.  For installations outside of structures, the locations shall be given by coordinates and
elevations.  Where substructures are encased in concrete, the outside dimensions of the encasement shall
also be given.

F. In the case of those drawings which depict the detail requirements for equipment to be assembled and
wired in the factory, the Record Drawings shall be updated by indicating those portions which are
superseded by final Shop Drawings and by including appropriate reference information describing the Shop
Drawings by manufacturer, drawing and revision numbers.

G. At the completion of the Work and after final inspection, copy the Record Drawing (as installed) data, using
red ink, onto a new set of high quality prints provided by the CITY.  Certify to the completeness and accuracy 
of the "as installed" information indicated on the prints with its signature.  Then deliver as a submittal to the
PROJECT MANAGER for review and approval both the field developed prints and the final signed prints as
a condition precedent to the CITY'S release of any retained funds.

9. EXCAVATION SHORING, FORMS, AND FALSEWORK

A. Whenever Work under the Contract involves trench excavation five (5) feet or more in depth, or any kind of
shoring, design and prepare plans for the required shoring, bracing, and sloping.  In addition to the Division
2 specified requirements, submit plans and calculations to the PROJECT MANAGER in advance of
excavation to ensure workers' protection from the hazard of caving ground during the excavation.  If such
plan varies from the shoring system standards established by the Cal-OSHA Construction Safety Orders,
the plan shall be prepared by a California registered civil or structural PROJECT MANAGER employed by
the CONTRACTOR, and include all costs therefore in the price named in the Contract for completion of the
Work as set forth in the Contract Documents.  Nothing in this Article shall be deemed to allow the use of a
shoring, sloping, or other protective system less effective than that required by the Construction Safety
Orders.  Nothing in this Article shall be construed to impose liability on the CITY, PROJECT MANAGER,
INSPECTOR, or any of their officers, agents, representatives, or employees.
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B. Secure approval, in advance, from authorities concerned for the use of any bridges proposed by it for public
use.  Temporary bridges shall be clearly posted as to load limit, with signs and posting conforming to current
requirements set forth in the Traffic Manual published by the California Department of Transportation,
covering "signs".  This manual shall also apply to the street closures, barricades, detours, lights, and other
safety devices required.

C. Comply fully with the requirements of the Cal-OSHA Construction Safety Orders, regarding the design of
forms, false work, and shoring for concrete placement, and the inspection of same before placement of
concrete.  Where the Construction Safety Orders requires the services of a civil PROJECT MANAGER
registered in the State of California to approve design calculations and Working Drawings of the false work
or shoring system, to inspect such system prior to placement of concrete, employ a registered civil
PROJECT MANAGER for these purposes, and all costs therefore shall be included in the price named in
the Contract for completion of the Work as set forth in the Contract Documents.

D. No Work under this Article shall start until the PROJECT MANAGER has accepted the plans and the
CONTRACTOR has obtained permits required and furnished a copy to the PROJECT MANAGER.

10. SUBMITTALS

A. Furnish a schedule and list of required submittals to the PROJECT MANAGER, in accordance to
CONTRACTOR'S CONSTRUCTION SCHEDULE AND REPORTS of these General Requirements,
including required submittals by Subcontractors.

B. Wherever called for in these specifications or on the plans, or where required by the PROJECT MANAGER,
furnish to the PROJECT MANAGER for review 10 copies of each submittal.  The term "submittal" as used
herein shall be understood to include detail design calculations, design drawings, Shop Drawings, Working
Drawings fabrication and installation drawings, erection drawings, lists, graphs, operating instructions,
catalog sheets, data sheets, samples, and similar items.  Unless otherwise required, Submit said submittals
to the PROJECT MANAGER at a time sufficiently early (see paragraph F. below) to allow review of same
by the PROJECT MANAGER and to accommodate the rate of construction progress required under the
Contract without delaying the Contract Work and with due regard for the possibility of resubmittals.
Submittals shall be in English.

C. Design or Shop Drawings or other submittal shall be accompanied by the standard "CONTRACTOR's
SUBMITTAL TRANSMITTAL" form.   A submittal not accompanied by such a form, or where all applicable
items on the form are not completed, or are incorrectly completed, may be returned, at the PROJECT
MANAGER'S discretion, for resubmittal.

D. Normally, a separate transmittal form shall be used for each specific item or class of material or equipment
for which a submittal is required.  Transmittal of a submittal of various items using a single transmittal form
will be permitted only when the items taken together constitute a manufacturer's "package" or are so
functionally related that expediency indicates a review of the group or package as a whole.  A multiple-page
submittal shall be collated into sets, and each set shall be stapled or bound, as appropriate, prior to
transmittal to the PROJECT MANAGER.

E. Shop Drawings shall show in detail the size, sections, and dimensions of all the member(s); the
arrangement and construction of all connections and joints; all holes, straps, and other fittings required for
attaching Work; and other pertinent details.  When required, PROJECT ENGINEERING computations shall
be submitted.  Be responsible for delivering reviewed copies of Shop Drawings to all others whose Work is
dependent thereon.  Maintain at the site of the Project, a complete file of approved Shop Drawings and
manufacturers' data for this Project, at all times.

F. Except as may otherwise be provided herein, the PROJECT MANAGER will make a reasonable attempt to
return prints of each submittal to the CONTRACTOR, with its comments noted thereon, within 30 calendar
days following their receipt by the PROJECT MANAGER.  It is considered reasonable that the
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CONTRACTOR shall make a complete and acceptable submittal to the PROJECT MANAGER by the 
second submission of a submittal item.  The CITY reserves the right to withhold moneys due the 
CONTRACTOR to cover additional costs of the PROJECT MANAGER's review beyond the third submittal. 
Submittal will be returned to the CONTRACTOR with one of three (3) markings: 

G. If three (3) copies of a submittal are returned to the CONTRACTOR marked "NO EXCEPTIONS
TAKEN/PROCEED," formal revision and resubmission of said submittal will not be required.

H. If three (3) copies of a submittal are returned to the CONTRACTOR marked "MAKE CORRECTIONS
NOTED/PROCEED CONDITIONALLY," formal revision and resubmission of said submittal will not be
required.

I. If one (1) copy of a submittal is returned to the CONTRACTOR marked "REJECTED-RESUBMIT/DO NOT
PROCEED," revise said submittal and resubmit TEN (10) copies of said revised submittal to the PROJECT
MANAGER.

J. Work for which Shop Drawings are required shall be performed in accordance with the reviewed and
approved copies.  Fabrication of an item shall not commence before the PROJECT MANAGER has
reviewed the pertinent submittal and returned the copies to the CONTRACTOR marked either "NO
EXCEPTIONS TAKEN/PROCEED," or "MAKE CORRECTIONS NOTED/PROCEED CONDITIONALLY."
Revisions indicated on submittals shall be considered as changes necessary to meet the requirements of
the Contract Documents and shall not be taken as the basis for claims for extra Work.

K. CONTRACTOR submittals shall be carefully reviewed by an authorized representative of the
CONTRACTOR prior to submission to the PROJECT MANAGER.  Each submittal shall be dated, signed,
and certified by the CONTRACTOR as being correct and in strict conformance with the Contract
Documents.  No consideration for review by the PROJECT MANAGER of any CONTRACTOR submittal
will be made for any items that have not been so certified by the CONTRACTOR.  Non-certified submittals
will be returned to the CONTRACTOR without action taken by the PROJECT MANAGER, and any delays
caused thereby shall be the total responsibility of the CONTRACTOR.

L. The PROJECT MANAGER's review of CONTRACTOR submittal shall not relieve the CONTRACTOR of
the entire responsibility for the correctness of details and dimensions and conformance to the specifications.
Assume all responsibility and risk for any misfits due to any errors in the submittal.  Any fabrication or other
Work performed in advance of the receipt of accepted submittals shall be entirely at the CONTRACTOR's
risk and expense. Be responsible for the dimensions and the design of adequate connections and details.

11. SUBSTITUTIONS AND "OR EQUAL" SUBMITTAL

A. Make "Or Equal" submittals within thirty (30) calendar days after issuance of Notice-to-Proceed.  A request
or submittal received after the specified period will be considered as NOT EQUAL to that so specified and
will be processed as a substitution described hereinafter.

B. Clearly identify manufacturers' data submitted to the PROJECT MANAGER for review and acceptance each
proposed substitute with the corresponding Contract Drawing detail and Specification section.  If the
PROJECT MANAGER decides to accept for use in the Project a material, process or article which is not
the equal of that specified, make substitution in the manner described in Article 52 CHANGES AND EXTRA
WORK of the General Conditions, with a credit to the CITY for the difference in value.

C. The PROJECT MANAGER will determine whether the material offered is equivalent to that specified.  Any
revision to structures, piping, mechanical, electrical, instrumentation, or any other Work made necessary
by such substitution must be approved by the PROJECT MANAGER, and the entire cost both direct and
indirect of these revisions shall be borne by the CONTRACTOR.

D. Materials, processes, or articles may be requested as a substitution by the CONTRACTOR, in lieu of that
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specified, under the following conditions: 

1. Submit in writing and in the manner described in SUBMITTAL of these General Requirements.

2. Submit thirty (30) calendar days before starting the Work, as established by the PROJECT
MANAGER, so as not to cause any delay in completion of the Project.  No other request will be
considered after expiration of the period specified, except that in exceptional cases where it is
determined to be in the best interest of the CITY, as approved by the PROJECT MANAGER.

3. Agree to pay for all PROJECT ENGINEERING and design services, if required, to make changes
and adjustments in material and Work of trades directly or indirectly affected by the substitute, to the
satisfaction of the PROJECT MANAGER, at no cost to the CITY.

4. All requests for substitution shall be made through the CONTRACTOR.  Submissions by the
CONTRACTOR shall imply the CONTRACTOR's approval of such substitution.

5. No requests for substitutions will be considered during the bidding period.

6. Furnish adequate data with each request for approval of a substitute to enable the PROJECT
MANAGER to evaluate the proposed substitution.

MATERIALS, EQUIPMENT, AND APPLIANCES 
12. SURVEYING

A. DEFINITIONS
1. CONTRACTOR’s Surveyor - Shall be a registered (licensed) Land Surveyor or Registered Civil

Engineer authorized to practice land surveying by the State of California in compliance with Business
and Professions Code Section 8700, et. Seq. cited as the Land Surveyor’s Act.

2. Construction Stakes - Durable markers that will maintain elevations, station, and offset for the
duration of use as reference markers for construction.

3. Surveying - Described in Section 8726 of the Land Surveyor’s Act.
4. Survey Manual - City of Los Angeles, Bureau of PROJECT ENGINEERING Manual, Part J – Survey.

B. SURVEY SERVICES
1. The CONTRACTOR’s Surveyor shall comply with State Law and the latest edition of the Standard

Specifications for Public Works Construction, “Green Book”, and its supplement.

a. The contractor shall employ the Contractor’s Surveyor.

b. All work shall utilize CCS 83, Zone 5, and NAVD 88 control systems.

c. CONTRACTOR’s Surveyor to utilize horizontal & vertical control provided by PROJECT
MANAGER and referenced on drawings.

d. Work shall conform to the lines, elevations, and grades shown on the plans.

e. CONTRACTOR’s Surveyor shall notify the PROJECT MANAGER, in writing, of all material
discrepancies between existing survey control and the current Work.  Any material
discrepancies shall be resolved prior to start of construction.

f. During progress of construction, CONTRACTOR’s Surveyor to provide surveying services as
necessary, or as requested by PROJECT MANAGER or INSPECTOR, to assure construction
complies with Contract Documents.
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g. CONTRACTOR’s Surveyor shall fulfill duties of “PROJECT MANAGER” described in
Standard Specifications for Public Works Section 2.9, Surveying, except that the City forces
shall be notified 7 days prior to the CONTRACTOR disturbing any street centerline control
monuments so they can be preserved by City forces.

2. Safety - CONTRACTOR’s Surveyor shall conform to recommended safety standards for all Work, as
set forth in the latest edition of Work Area Traffic Control Handbook (WATCH) adopted by the City
of Los Angeles Board of Public Works.  Compliance with the Confined Space Regulations in the
California Code or Regulations, Title 8, Section 5157 of the Cal/OSHA Safety Orders is mandatory.

C. CONSTRUCTION SURVEYS:

1. Conform to Survey Manual Part J, Section J 600 of Bureau of PROJECT MANAGER.

2. CONTRACTOR’s Surveyor - Provide all reference stakes and form checks necessary for
construction and inspection of improvements.  Document construction staking in survey field notes
as described in Part C.4 in this Article.  Staking may include, but is not limited to - removals, joins,
rough grade, slope, utilities, storm drain, sewer, curb, walk, paving, wall, tunnels, building stakes and
other staking necessary for construction and inspection.

3. Form Checks - CONTRACTOR’s Surveyor to check forms where durable points may be disturbed,
removed, or is impractical to be used to verify the design location.  Record measured location in
survey field notes as described in Part C.4 in this Article.  Notify PROJECT MANAGER of all
variations from plan locations.

4. Staking Interval and Offset Lines - Staking intervals shall be in accordance with Survey Manual,
Figure J 615.225A.  CONTRACTOR’s Surveyor to set stake lines at an offset distance from the
improvement to ensure proper grade, station and alignment.

5. Utility Stakes - CONTRACTOR’s Surveyor shall provide stakes for utilities, public or private, which
require location or relocation unless PROJECT MANAGER states otherwise.

13. SITE INVESTIGATION
A. Before beginning the Work, inspect related and appurtenant Work and report in writing to the PROJECT

MANAGER conditions which will prevent proper completion of the Work.  Except as provided for in Article
53, DIFFERING SITE CONDITIONS, of the General Conditions, failure to report any such conditions shall
constitute acceptance of all site conditions, and required removal, repair, or replacement caused by
unsuitable conditions shall be performed by the CONTRACTOR at its sole cost and expense without any
adjustment in the Contract Price or extension of the Contract Completion Date.

14. INSPECTION OF THE WORK

A. Whenever the CONTRACTOR intends to carry on the Work of this Contract on a Saturday, Sunday, or
holiday, or more than two eight (8) hours a day shifts on Monday through Friday, or any variation in the time
of the workday as set forth in the GENERAL CONDITIONS, length of the workday and work week,
notification shall be given to the INSPECTOR and the PROJECT MANAGER of such intention at least forty-
eight (48) hours in advance so that inspection may be arranged.  No Work shall be allowed during these
times without the approval of the INSPECTOR and no demolition will be permitted on Saturdays, Sundays,
or holidays without the prior approval of the Board.  All CITY inspection required by the CONTRACTOR on
holidays, weekends and overtime for the sole convenience of the CONTRACTOR shall be accomplished at
the sole expense of the CONTRACTOR by issuance of a deductive Change Order.

B. Conduct the Work under the general observation of the PROJECT MANAGER and be subject to inspection
by the INSPECTOR to ensure compliance with the requirements of the Contract Documents.  Such
inspection may include mill, Plant, shop or field inspection, as required.  The INSPECTOR shall be permitted
access to all parts of the Work, including Plants where materials or equipment are manufactured or
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fabricated.  Materials and articles furnished by the CONTRACTOR shall be subject to inspection, and no 
materials or articles shall be used in the Work until they have been inspected and accepted by the 
INSPECTOR. 

C. Do not backfill, bury, cast concrete, hide or otherwise cover Work until it has been inspected by the
INSPECTOR, and other Agencies from which a permit is required.  Whenever the CONTRACTOR is ready
to backfill, bury, cast in concrete, hide, or otherwise cover any Work under the Contract, notify the
INSPECTOR not less than forty-eight (48) hours in advance to request inspection before beginning such
Work of covering.  Failure of the CONTRACTOR to notify the INSPECTOR at least forty-eight (48) hours in
advance of such inspections will be cause for the INSPECTOR to require a sufficient delay in the progress
of Work to allow time for such inspections and any remedial or corrective Work required, and costs of such
delays, including its effect upon other portions of the Work, shall be borne by the CONTRACTOR.  Work
so covered in the absence of inspection shall be subject to uncovering at the sole expense of the
CONTRACTOR.  Where uninspected Work cannot be uncovered, such as in concrete cast over reinforcing
steel, such Work shall be subject to demolition, removal, and reconstruction under proper inspection, and
no additional payment will be allowed therefore.

D. The presence of the PROJECT MANAGER or the INSPECTOR, shall not relieve the CONTRACTOR of the
responsibility for the proper execution of the Work in accordance with all requirements of the Contract
Documents.  Compliance is a duty of the CONTRACTOR, and said duty shall not be avoided by any act or
omission on the part of the PROJECT MANAGER or the INSPECTOR.  If the CONTRACTOR fails to
replace any defective or damaged Work or material after reasonable notice, the INSPECTOR may cause
such Work or materials to be replaced.  The replacement shall be deducted from the amount to be paid to
the CONTRACTOR, otherwise the CONTRACTOR shall pay the CITY if there remains insufficient or no
amount to be paid by the CITY to the CONTRACTOR.

E. The INSPECTOR will have the right, at all times and places, to reject any articles or materials to be furnished
hereunder which, in any respect, fail to meet the requirements of these specifications, regardless of whether
the defects in such articles or materials are detected at the point of manufacture or after completion of the
Work at the site.  If the INSPECTOR, through an oversight or otherwise, has not rejected materials or Work
which is defective or which is contrary to the specifications, such material, no matter in what stage or
condition of manufacture, delivery, or erection, may be rejected by the INSPECTOR upon discovery.
Promptly remove rejected articles or materials from the site of the Work after notification of rejection.  Costs
of removal and replacement of rejected articles or materials as specified herein shall be borne by the
CONTRACTOR.

F. At the completion of Work, after completion of all corrections, a final inspection will be made by the
INSPECTOR, the PROJECT MANAGER, and the CONTRACTOR, as applicable.  The INSPECTOR will
provide a Final Inspection Correction List itemizing all Work necessary to complete the Project satisfactorily.

15. SAMPLING, TESTING AND FABRICATION INSPECTION

A. GENERAL
1. Materials and fabricated articles furnished by the CONTRACTOR may be subject to inspection and

testing and no materials or fabricated articles shall be incorporated into the Work until they have
been accepted by the INSPECTOR.  The CONTRACTOR shall ensure that all items requiring shop
inspection are inspected at their source as required by the CONTRACT.

2. Fabrication may be subject to inspection by the INSPECTOR, to ensure strict compliance with the
requirements of the Contract Documents.  Such inspection may include mill, plant, shop or field
inspection, as required.  The PROJECT MANAGER or INSPECTOR shall be permitted access to all
parts of the Work, including Plants where materials or equipment are manufactured or fabricated.
When a third party inspector is approved, meetings may be scheduled with the PROJECT
MANAGER or INSPECTOR at the manufacturing facility to review the progress of the Work and the
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inspection activities. 
3. Fabricate items using Shop Drawings that have been submitted to the PROJECT MANAGER and

approved in accordance with SUBMITTALS of the GENERAL REQUIREMENTS.  Provide shop
inspection on materials and/or equipment so designated on the CONTRACTOR’s approved Shop
Drawings.

4. Material which is subject to or requires shop inspection and arrives at the job site without inspection
by the INSPECTOR will be rejected by the INSPECTOR and shall be removed from the job site by
the CONTRACTOR at the CONTRACTOR's sole expense.

B. SAMPLES AND TEST SPECIMENS
1. CONTRACTOR shall obtain, perform and pay for all testing.  Testing shall be performed at a certified

laboratory approved by the PROJECT MANAGER.
2. Samples and test specimens required under these specifications shall be furnished, prepared for

testing, and delivered, to the approved testing laboratory at no cost to the CITY.
3. In addition to any other inspection or quality assurance provisions that may be specified, the

PROJECT MANAGER or the INSPECTOR shall have the right to independently select, test, and
analyze, at the expense of the CITY, additional test specimens of any or all of the materials to be
used.  Whenever any portion of the Work fails to meet the requirements of the specifications as
shown by the results of independent testing or investigation all costs of such independent inspection
and investigation, and all costs of removal, correction, and reconstruction or repair of any such Work
shall be borne solely by the CONTRACTOR.

4. When the manufacturer, fabricator, supplier, or subcontractor provides the results of tests from
samples taken at the mill, factory, or warehouse, the PROJECT MANAGER or INSPECTOR will
accept the test reports provided the following conditions are met:
a. The Testing Agency was approved by the PROJECT MANAGER or INSPECTOR prior to

performing the tests, and that all necessary certifications were valid at the time the tests were
performed.

b. The tests were performed in conformity with the specifications for the specified materials or
items.

c. The reports are made in the form of an affidavit specified hereinafter.
5. Whenever the approved independent testing laboratory or inspector takes samples of materials other 

than at the site, the deliveries to the site of materials represented by such samples shall be identified
as specified for the specific material.  The results of such tests shall be reported to the INSPECTOR
in the form of affidavits attested to by the testing agency.  Such affidavits shall furnish the following
information with respect to the material sampled:
a. Manufacturer's name and brand.
b. Place of sampling.
c. Sufficient information to identify the lot, group, bin, or silo from which the samples were taken.
d. Amount of material in the lot sampled.
e. Statement that the material has passed the requirements.
f. Notarized signature and title of the person making the affidavit and the date of execution of

the affidavit.
6. THIRD PARTY INSPECTION REQUIREMENTS

a. The proposed third party inspection and/or testing company must gain approval by the
PROJECT MANAGER after award.  Obtain this approval before producing any material or
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manufacturing any product or equipment.  The approved inspection and/or testing agency 
shall not sublet or assign its Work to any other agency. 

b. Comply with requirements as identified in the CONTRACT.
c. The Work and activities of the third party inspection and/or testing agency shall be monitored

by the INSPECTOR during meetings to ensure compliance with the Contract Documents.
7. THIRD PARTY TESTING AND INSPECTION LABORATORY APPROVAL PROCEDURES

a. The PROJECT MANAGER will approve third party inspection and/or testing
agencies/laboratories.

b. Requests for approval of a third party inspection agency and/or test laboratory shall be in
writing from the CONTRACTOR to the PROJECT MANAGER.

c. The letter requesting approval of a third party test laboratory and/or private inspection agency
shall contain all of the following information:
i. Complete title of Project.

ii. Project Work order number.

iii. Name of proposed testing laboratory or inspection agency.

iv. Address and telephone number of proposed testing laboratory/inspection agency.

v. Contact person at proposed testing laboratory/inspection agency.

d. The PROJECT MANAGER will notify the CONTRACTOR by letter if the testing
laboratory/inspection agency has been approved.

16. GUARANTY/WARRANTY
A. The CONTRACTOR shall and does hereby warrant and guaranty that Work executed under this Contract

will be free from defects of materials and workmanship for a period of one (1) year from the date of final
acceptance of the Project by the Recreation and Park Commission, except certain specific items of Work,
materials and equipment requiring a guaranty or warranty for a greater period of time as hereinafter
specified.  In the event, that portions of the Work are sufficiently complete to allow use or occupancy by the
CITY in the manner and for the purposes intended prior to final completion and acceptance of the Project,
the guarantee period for those portions will commence on the date shown on the Statement of Partial
Completion.

B. The CONTRACTOR hereby agrees to indemnify and save harmless the CITY, and their officers, agents
and employees against and from all claims and liability arising from damage and injury due to said defects.
The CONTRACTOR shall repair or replace, at no cost to the CITY, any and all such defective Work and all
other Work damaged thereby, which becomes defective during the term of the above-mentioned guaranties
and warranties.

C. Within thirty (30) calendar days prior to completion of all Work the CONTRACTOR shall submit to the
PROJECT MANAGER original copies of all manufacturers guaranties covering all supplied and installed
equipment and, where applicable, systems.

D. In addition to the requirements of Contract Bonds, of the General Conditions, it shall be understood that the
Surety for the faithful performance bond, submitted in conformance with the terms of the Contract for this
Project, is liable on its bond for all obligations of the CONTRACTOR including guaranty provisions.

E. The CONTRACTOR shall, within twenty-four (24) hours of notice from the PROJECT MANAGER of any
Work not in accordance with the requirements of the Contract, or any defects in the Work, commence and
prosecute with due diligence all work necessary to fulfill the terms of this Article and to complete the Work
within a period of time as approved by the PROJECT MANAGER.  In the event of failure by the
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CONTRACTOR and/or its surety to respond to the notice or to complete the Work required by this Article 
within the time specified, the CITY shall proceed to have such Work done at the CONTRACTOR's expense. 
The CONTRACTOR or its Surety shall promptly reimburse the CITY all direct and indirect cost associated 
with performing this Work. 

17. STORAGE OF MATERIALS AND EQUIPMENT
A. Store and protect materials and equipment in accordance with the manufacturer's instructions, with seals

and labels intact and legible.  Exercise measures necessary to ensure preservation of the quality, quantity,
and fitness of the materials or equipment and perform the manufacturers recommended maintenance of
the material or equipment.  Absorb any and all cost incurred to store, protect, and maintain the materials
and equipment without modification to the Contract Amount.

B. Do not store construction materials in streets, roads, or highways for more than 5 days after unloading.
Materials or equipment not installed or used in construction within 5 days after unloading shall be stored
elsewhere by the Contractor at its expense unless authorized additional storage time.

C. Do not store construction equipment at the worksite before its actual use on the Work, nor after use for
more than 5 days after it is no longer needed.

D. Excavated material, except that which is to be used as backfill in the adjacent trench within three days shall
not be stored in public streets unless otherwise permitted.  Remove excess material after placing backfill
from the site immediately.

PROGRESS OF THE WORK 
18. CONSTRUCTION SCHEDULE AND COMMENCEMENT OF WORK

A. After notification of award and prior to start of any work, the Contractor shall submit its Schedule of Values
to the Project Manager for review and approval. Upon approval of the Schedule of Values, and prior to start
of any contract work, other than mobilization, the Contractor shall submit its Baseline Schedule to the
Project Manager for acceptance. The Baseline Schedule shall be based on the approved Schedule of
Values. The approved Schedule of Values work items shall be the basis for the construction elements for
the accepted Baseline Schedule and the Monthly Billing items. As a minimum the Baseline Schedule shall
indicate the work plan of all specifications sections. The Baseline Schedule shall include, but is not limited
to: all items noted on I.2.a. through I.2.f. and I.2.h. through I.2.o.  The Baseline Schedule shall recognize
the protection, removal, or relocation of utilities and how they affect construction. The Baseline Schedule
shall also reflect completion of all work under the Contract within the specified time and in accordance with
the Specifications.
Unless otherwise provided, the Contract time shall commence as indicated in the Notice-to-Proceed letter.
The Work shall start within 10 days thereafter, and be diligently prosecuted to completion within the time
provided in the Specifications or as modified through change order.
Upon acceptance of the Baseline Schedule by the Project Manager, the Contractor shall maintain a copy
of the accepted schedule in the jobsite office, recording thereon progress of the work at the end of each
calendar week.

B. Methodology: The Baseline Schedule and all Updated Progress/Recovery Construction Schedules (UPRS)
shall be in the form of a Critical Path Method schedule showing chronological relationship of all activities of
the project. The principles and definitions of the terms used herein shall be as set forth in the Associated
General Contractor’s publication “As-Planned CPM Schedule - Handbook”, latest edition. To the extent
there are any conflicts between the Associated General Contractor’s publication and the Specifications, the
Specifications shall govern. The Contractor shall utilize Primavera Sure-Trak 3.0 or Microsoft Project 2000
as the computer program for formatting the Baseline Schedule, and subsequent updated schedules.

C. The Contractor shall have the right to complete the job in advance of the scheduled completion date and
within the allowable days allotted for the project. In the event that the Contractor elects to finish the project
in advance, a Change Order shall be issued to reflect reduced duration and revised completion date. The
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Contractor shall not be entitled to any additional compensation for early project completion. 
D. A schedule showing the Work completed in less than the Contract Time, which has been accepted by

Owner and amended by Change Order, shall be considered to have Project Float. The Project Float is the
time between the scheduled completion of the Work and Contract Substantial Completion. Project Float is
a resource available to both City and Contractor. No compensation shall be due to the Contractor for use
of this float time by either party.

E. Float Ownership: Neither City nor Contractor owns float. The Project owns the float. As such, liability for
delay of any Substantial Completion date rests with the party whose actions, last in time, actually cause
delay to a Substantial Completion date.

F. The Contractor shall forward to the General Manager, along with the monthly Request for Payment, the
Updated Schedule, referred to in Section B of this Article, indicating the progress of any part of the work
not up to Baseline Schedule, stating the existing status, cause of delay, impact of change orders and
approximate time of completion.

G. If the Contractor should fall behind the progress schedule by more than one month, the Contractor must
provide the General Manager with an Updated Progress/Recovery Schedule (UPRS). Failure to comply
with the full requirements of this Article shall be cause for withholding all future progress payments until full
compliance. Failure to provide more than 2 consecutive Updated Schedules or UPRS shall constitute
grounds for cancellation of the project.

H. The Department reserves the right to request a two-week “look ahead” schedules if the Department
determines that the submitted UPRS does not reflect the as-built condition, manpower utilization or
sequential progress necessary to fulfill the intent of the UPRS.

I. Network Details:
1. The Schedule shall include time-scaled network diagram, based on working days, as well as

tabulations. It shall be constructed to show the order in which the Contractor proposed to carry out
the Work, to indicate restrictions of access and to show availability of work areas, and availability
and use of manpower, materials and equipment. The Contractor shall utilize the Schedule in
planning, scheduling, coordinating, and performing the Work under the Contract (including activities
of Subcontractors, equipment venders, and Suppliers). Provide the Project Manager with written
confirmation of the concurrence of listed trade Subcontractors and Suppliers with the Schedule.
Major trade Subcontractors and Suppliers shall approve the Schedule before they are submitted.

2. The Schedule shall provide the Project Manager and Inspector with a tool to monitor and follow the
progress of all phases of the Work. The Schedule submitted to the Project Manager shall comply
with all limits imposed by the scope of Work, and with all constraints, restraints or sequences
included in the Contact. The degree of detail shall include factors to the satisfaction of the Project
Manager, including, but not limited to:
a. Physical breakdown of the Project including estimated starting and completion dates of

activities.
b. Float Time.
c. Contract milestones and completion dates, building occupancy date, constraints, restraints,

sequences of Work shown in the Contract, the maintenance period and the final completion
date. Durations shall be in calendar day.

d. Type of Work to be performed, and the sequences.
e. Purchases, submittals, submittal reviews, manufacturing, tests, delivery, and installation

activities for all major materials and equipment.
f. Deliveries of City furnished equipment and/or materials in accordance with the dates or

schedule windows of such items set forth in the Contractor furnished by the Project Manager,
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or items to be salvaged and delivered to the City. 
g. Preparation, submittal and approval of Shop Drawings and material samples showing a thirty

(30) day minimum time specified for the Project Manager’s review of normal or routine
submittals. A forty (40) day review time for all major submittals and the same time frame shall
be allowed for at least one (1) re-submittal on all major submittals.

h. Impact of Change Orders issued to the Contract.
i. Approvals required by regulatory agencies or other third parties.
j. Plans for all subcontract Work.
k. Access to and availability of Work areas including all anticipated shutdowns.
I. Identification of linkage between preceding, concurrent and follow-on Sub- contractors and

utilities that are shown on the Plans or called out in the Specifications.
m. Actual tests, submission of test reports, and approval of test results.
n. Training and classes required under the Contract.
o. Pre-Final and Final Inspection punch lists and final cleanup, allow time for preparation of the

punch lists.
p. Clearly identify any manpower, material, or equipment restrictions, as well as any activity

requiring unusual shift Work, specified overtime, or Work at times other than regular days or
hours.

3. Durations of the labor, equipment, and materials required to perform each activity shall be based on
a normal work day unless otherwise approved by the Project Manager.

4. Critical or near critical paths resulting from the use of manpower or equipment restraints shall be
kept to a minimum. Near critical paths shall be defined as those paths having fifteen (15) working
days or less of total float as shown on the accepted Baseline Schedule.

5. Time scale shall show a continuous flow of information from left to right. The critical path shall be
clearly and graphically identified on the schedule.

J. SCHEDULE REPORTS
1. The Schedule submitted to the Project Manager shall include the time scaled network diagram.

Network diagrams shall be based on early start and early finish dates of activities shown and any
related calculations generated by the scheduling program which describes the events and activities
depicted.

K. APPROVAL OF BASELINE SCHEDULE
1. Acceptance Process:
2. The Project Manager will accept or reject, in writing, the Contractor’s submission within fourteen (14)

days after receipt of required information. The Construction Schedule, once accepted, becomes the
Baseline Schedule which shall be used for monitoring and evaluating all facets of Contract
performance, including, but not limited to: payment progress, changes, and delays.

3. Revise the Schedule, periodically per B, F, G, and H of this Article.
L. REVISIONS TO ACCEPTED BASELINE SCHEDULE

1. No change to the accepted Baseline Schedule shall be made without the prior written approval of
the Project Manager.

M. UPDATES TO ACCEPTED BASELINE SCHEDULE AND PROGRESS PAYMENTS
1. Updated Schedules or UPRS:
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a. See Section F of this Article.
b. The Update Report shall show the activities or portions of activities completed during the

reporting period and their total value as the basis for the Contractor’s monthly request for
payment. Payments made pursuant to Partial Payments of these General Requirements will
be based on the total value of such activities completed or partially completed after verification
by the Inspector. The report shall state the percentage of the Work actually complete as of
the report date.

N. RESPONSIBILITY FOR COMPLETION
1. Whenever it becomes apparent from the Updated Schedule or UPRS that phasing, milestone,

constraint, restraint, or Contract completion dates will not be met, the Contractor shall execute some
or all of the following remedial actions:
a. Increase construction manpower in such quantities and crafts as necessary to eliminate the

backlog of Work.
b. Increase the number of working hours per shift, shifts per working day, working days per week,

the amount of construction equipment, or any combination of the foregoing to eliminate the
backlog or Work. Contractor shall be responsible for all additional costs associated in having
the Inspector present at the job site for all periods in excess of the basic work day.

c. Reschedule the Work in conformance with the Specification requirements.
2. Before implementing any of the above actions, the Contractor shall notify and obtain written approval

from the Project Manager.
3. Under no circumstances will the addition of equipment or construction forces, increasing the working

hours or any other method, manner, or procedure to return to the contractually required completion
date be considered justification for a Change Order or be treated as acceleration where the need for
a UPRS has been caused by the Contractor and/or its Subcontractors or Suppliers, at any tier.

4. The Project Manager may elect to withhold progress payments until the Contractor’s progress
indicates that the milestone date(s) and/or the Contract completion date will be met.

19. WORK BY CITY OR OTHERS
A. Be responsible for ascertaining the nature and extent of any simultaneous, collateral and essential work by

others.  The CITY, its employees and contractors, and others, shall have the right to operate within or
adjacent to the worksite to perform such Work.

B. The CITY, the CONTRACTOR, and each of such employees, contractors and others, shall coordinate their
operations and cooperate to hold interference to a minimum.

C. Include in its Bid all costs involved as a result of coordinating its Work with others.  The CONTRACTOR
shall not be entitled to additional compensation from the CITY for damages resulting from such
simultaneous, collateral and essential Work.  The CONTRACTOR's coordinating efforts shall include
redeployment of his Work forces to other parts of the Work.

PAYMENT FOR WORK 
20. PARTIAL PAYMENTS (Revised as of 02/12/16)

A. Unless otherwise prescribed by law, three (3) working days prior to the last work day of each month, or
other such date mutually agreed upon by the CONTRACTOR and the INSPECTOR, the CONTRACTOR
shall prepare and submit to the INSPECTOR, an estimate of the cumulative amount and value of acceptable 
Work performed by the CONTRACTOR at the jobsite up to that date.  Said amount shall also include the
value of all acceptable materials and equipment for the Contract that have been delivered and suitably
stored but not yet used in the Work, subject to the requirements of PAYMENTS FOR MATERIALS OR
EQUIPMENT DELIVERED AND STORED ON THE JOBSITE and PAYMENT FOR MATERIALS OR
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EQUIPMENT STORED OFF THE JOBSITE of these General Requirements. 
B. Payments for undelivered, specifically manufactured equipment to be incorporated into the Work, excluding

"off the shelf " or catalog items, will be made when all of the following conditions exist:
1. The equipment must be specifically designated in the Technical Specifications for partial payment

prior to delivery.
2. The equipment to be specifically manufactured for the Project could neither be readily utilized on nor

diverted to another job, and,
3. A fabrication period of more than six (6) months is anticipated,

C. Upon verification and approval by the INSPECTOR, such estimate shall be processed by the INSPECTOR
in accordance with the provisions of the California Public Contracts Code.

D. The CITY may retain a portion of the amount otherwise due to the CONTRACTOR, as follows:
1. Retention of five percent (5%) will be held on the original Contract value on each approved payment

claim until the amount paid of the original Contract equals fifty percent (50%).  The CITY may then,
at its sole discretion discontinue further retention on the original Contract value for all subsequently
approved payment claims.

2. At any time during the course of the Contract, the CITY may, at its sole discretion, reinstate the five
percent (5%) retention.

3. Additional deductions will be made from each monthly payment request for amounts due the CITY
as follows:
a. Equipment or materials furnished by the CITY.
b. Services rendered to the CONTRACTOR by the CITY.
c. Amounts due the CITY for liquidated damages or penalties under the terms of the Contract.
d. Amounts required to be deducted by federal, state, or local governmental authority or other

provisions of these Contract Documents.
E. From the balance thus determined will be deducted the amount of all previous payments, and the remainder

shall constitute the monthly payment due the CONTRACTOR.  Within thirty (30) calendar days after receipt
of the INSPECTOR's recommendation by the Department of the monthly payment due the CONTRACTOR
and subject to the deductions provided, herein, the CITY will pay the amount found due.

F. On lump-sum items the INSPECTOR's estimate of the monthly payment due the CONTRACTOR will not
be required to be made by strict measurement, and an approximate estimate will suffice.

G. The monthly payments may be withheld or reduced, for the following reasons:
1. If the CONTRACTOR is not diligently or efficiently complying with the express intent of the Contract.
2. If there are unresolved Notices of Non-Compliance.
3. If Technical Manuals are not submitted.
4. If Record Drawings are not kept up-to-date.
5. If progress photographs are not submitted, and
6. If construction schedules are not submitted in accordance with these General Requirements.
7. The CONTRACTOR shall promptly submit the following in response to requests by the INSPECTOR:
8. Information and records necessary to determine the cost of the Work for purposes of estimating

monthly payment.
9. Itemized statements, in a form satisfactory to the INSPECTOR, of the actual cost of all acceptable
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materials delivered by the CONTRACTOR to the site. 
H. The making of any payment to the CONTRACTOR shall not relieve the CONTRACTOR from contractual

obligations.  These payments shall not be construed as the transfer of ownership of any equipment or
materials to the CITY.

I. Responsibility of ownership shall remain with the CONTRACTOR who shall be obligated to store, protect,
repair, replace, rebuild or otherwise restore any fully or partially completed Work or structure for which
payment has been made.  The CONTRACTOR shall replace any materials or equipment required to be
provided under the Contract that may be damaged, lost, stolen, or otherwise degraded in any way prior to
acceptance of the Work under the Contract.

J. At its own expense, the CONTRACTOR has the option, to substitute for any money being withheld by the
CITY, securities equivalent to the amount being withheld.  Securities eligible for such substitution are bank
or savings and loans certificates of deposit or such securities eligible for investment pursuant to California
Government Code.  Any such security or securities so substituted for monies withheld, shall be owned by
the CONTRACTOR who shall receive earned interest.

K. Such security shall, at the request and expense of the CONTRACTOR, be deposited with CITY or with a
State or Federally Chartered Bank as the escrow agent who shall pay such monies to the CONTRACTOR
upon notification by the CITY that payment can be made.  Such notification will be given at the expiration
of sixty (60) calendar days from the date of acceptance of the Work by the Board, or as prescribed by law,
provided, however, that there will be a continued retention of necessary securities to cover such amounts
as are required by law to be withheld by properly executed and filed notices to stop payment, or as may be
authorized by the Contract to be further retained.

L. Any escrow agreement entered into pursuant to this provision shall contain as a minimum, the following
provisions - the amount of securities to be deposited; the terms and conditions of conversion to cash in
case of the default of the CONTRACTOR; and the termination of the escrow upon completion of the
Contract and the other requirements as herein above provided.

21. PAYMENT FOR MOBILIZATION
A. General Mobilization

1. Payment for general mobilization shall be limited to those items of Work described in
MOBILIZATION, of these General Requirements.

2. The CONTRACTOR shall submit to the PROJECT MANAGER for approval a breakdown of the
amount established for mobilization.  The payment for each item of mobilization will be made when
that item of mobilization has been completed and as specified below:

3. When the monthly partial payment estimate of the amount earned, not including the amount earned
for mobilization, is five percent (5%) or more of the original Contract amount, the total amount earned
for mobilization may be up to fifty percent (50%) of the Contract item price for mobilization or five
percent (5%) of the original Contract amount, whichever is less will be included in the said estimate
for payment.

4. When the monthly partial payment estimate of the amount earned, not including the amount earned
for mobilization, is ten percent (10%) or more of the original Contract amount, the total amount
earned for mobilization may be up to seventy-five (75%) of the Contract item price for mobilization
or seven point five percent (7.5%) of the original Contract amount, whichever is less will be included
in the said estimate for payment.

5. When the monthly partial payment estimate of the amount earned, not including the amount earned
for mobilization, is twenty percent (20%) or more of the original Contract amount, the total amount
earned for mobilization may be up to ninety-five percent (95%) of the Contract item price for
mobilization or nine point five percent (9.5%) of the original Contract amount, whichever is less will
be included in the said estimate for payment.
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6. When the monthly partial payment estimate of the amount earned, not including the amount earned
for mobilization, is fifty percent (50%) or more of the original Contract amount, the total amount
earned for mobilization may be up to one hundred percent (100%) of the Contract item price for
mobilization or ten percent (10%) of the original Contract amount, whichever is less will be included
in the said estimate for payment.

7. After acceptance of the Contract by the BOARD, the amount, if any, of the Contract item price for
mobilization in excess of ten percent (10%) of the original Contract amount will be included for
payment in the final monthly payment.

8. The Contract lump sum price paid for mobilization shall include full compensation for furnishing all
labor, materials, tools, equipment, and incidentals, and for doing all the Work involved in mobilization
as specified herein.

9. The adjustment provisions in PAYMENT FOR CHANGES AND EXTRA WORK of these General
Requirements, and the retention of funds provisions of PARTIAL PAYMENTS of these General
Requirements shall not apply to the Contract lump sum item for Mobilization.

10. When other Contract items are adjusted as provided in PAYMENT FOR CHANGES AND EXTRA
WORK of these General Requirements, if the costs applicable to such item of Work include
mobilization costs, such mobilization costs will be deemed to have been recovered by the
CONTRACTOR by the payments made for mobilization and will be excluded from consideration in
determining compensation under said Article.

11. When the Contract does not include a Contract pay item for mobilization as specified above, full
compensation for any necessary mobilization required shall be considered as included in the prices
paid for the various Contract items of Work involved and no additional compensation will be allowed.

22. PAY ITEM DEFINITIONS
This Article describes methods of measurement and payment for lump sum and unit priced items listed on the
Schedule of Work and Prices, contained in the Contract Proposal.
A. The Contractor shall not take advantage of any apparent error or omission on the Drawings or

Specifications, and the PROJECT MANAGER shall be permitted to make corrections and interpretations
as may be deemed necessary for fulfillment of the intent of the Contract Documents.

B. All portions of the Work are either in an applicable allowance, lump sum, or unit price item listed on the
schedule of Work and Prices.  Work for which there is not a separate item will be considered incidental to
the contract and no additional compensation shall be allowed.

C. ALLOWANCES
1. Fixed allowances may have been allocated to the Schedule of Work and Prices for certain items of

work. Requirements for each Allowance Item are specified below or a reference is given to the
General Requirements article that describes the work.  Allowance item work is to be performed only
as directed by the PROJECT MANAGER.  Unless otherwise noted, Allowances will be paid on a
time and materials basis in accordance with Section C, PARTIAL PAYMENTS of these General
Requirements.

2. If allowance items are not executed or are only partially executed or the allowance for any item is not
expended or partially expended, then a deductive change order shall be issued for the amount that
is not expended. If, however, these items are over expended then an appropriate change order shall
be executed in accordance with, PAYMENT FOR CHANGES AND EXTRA WORK, of these General
Requirements.

D. LUMP SUM ITEMS:
1. Payment of the lump sum items established in the contractor’s Bid under the various line items in the

Bid Form shall be full compensation for all labor, materials, and equipment required to furnish, install,
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construct, and test the Work covered under the lump sum bid item. 
2. Payment for the lump sum items established in the Contractor’s Bid shall also fully compensate the

Contractor for any other work which is not specified or shown, but which is necessary to complete
the Work.

3. Payments for Lump Sum Work other than Mobilization will be based upon physical progress for each
activity in accordance with the breakdown of the Lump Sum prices agreed to in the Schedule of
Values.

E. UNIT PRICE ITEMS:
1. Payment for all work shall be in accordance with the unit price bid items in the schedule of Work and

Prices and shall be full compensation for all labor, materials, and equipment required to furnish,
install, construct and test the Work covered under the unit price bid item.  Work for which there is not
a price schedule item will be considered incidental to the Work and no additional compensation shall
be allowed.

2. Payment will be made only for the actual quantities of work performed in compliance with the
Drawings and Specifications.  The Contractor will receive reimbursement equal to the approved
quantity times applicable unit price.

23. SCHEDULE OF VALUES
A. The Schedule of Values will be used as a basis for determining progress payments on a lump sum Contract

or any designated lump sum bid item.  The Schedule of Values shall be a schedule of cost loaded
construction activities equal, in total, to the lump sum bid and shall be in such form and sufficient detail to
correctly represent a reasonable apportionment of the lump sum.  Prior to submitting an invoice for payment,
the CONTRACTOR shall have submitted a detailed Schedule of Values and obtained approval from the
PROJECT MANAGER.

B. Each lump sum bid item on the Schedule of Work and Prices as set forth in the Bid must be broken down
separately.  The breakdown of each lump sum bid item must cover the cost of construction required by the
plans and specifications for that item.  The sum of the values for the construction activities, within a bid item
must equal the total amount bid for that item.

C. Each activity in the Schedule of Values shall delineate one construction activity.  For example, the
placement of concrete between construction joints, the construction of an electrical duct bank or pipeline
between points A & B.  The costing for each activity should include all costs for the labor and materials or
equipment required to complete the activity.  For example, concrete construction activities should include
all costs for the forming, placing of reinforcement, placing concrete and curing.  The cost for pipeline
construction activities should include materials, equipment and installation including pipeline supports or
thrust blocks.  The excavation and backfill for a pipeline or structure may be separate activities.  No non-
construction activity shall be cost loaded.

24. NOTICE TO WITHHOLD AND/OR STOP NOTICE
A. When a "Notice to Withhold" or "Stop Notice" is served upon the CITY, or the BOARD, pursuant to the lien

statutes of the State of California, to withhold sufficient funds from payments to the CONTRACTOR in
support of a claim resulting from default by the CONTRACTOR in payment for labor or materials used in
prosecution of the Contract, the CITY shall withhold from payment due the CONTRACTOR an amount of
money equal to the amount of the claim stated in the "Notice to Withhold" or "Stop Notice," and an additional
amount equal to twenty-five percent (25%) of the amount of said claim, to defray the costs of litigation in
the event of court action on the claim, for a total withholding of one and one quarter times the stated amount
of the claim.  At the discretion of the CITY, the CITY may allow the CONTRACTOR to file with the CITY the
bond referred to in the Civil Code of the State of California after which said monies will not be withheld on
account of such "Notice to Withhold" or "Stop Notice."

B. In the event the Contract is terminated for CONTRACTOR default, any funds due the CONTRACTOR and
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retained by the CITY in accordance with PARTIAL PAYMENTS of these General Requirements, shall 
become the property of the CITY to the extent necessary to repay to the CITY any excess in the Contract 
price above the cost of the Work completed at the time of termination.  After issuance of notice to 
discontinue Work, no further payments will be made to the CONTRACTOR for the Work covered by the 
notice until completion of Work and final settlement has been made. 

25. FINAL PAYMENT
A. Final payment to the CONTRACTOR is made following action by the BOARD that formally adopts the

recommendation of the PROJECT MANAGER to accept the Contract.
B. After acceptance of the Work by the BOARD and not more than sixty (60) calendar days after filing Notice

of Completion, the CITY will make final payment to the CONTRACTOR of the amount remaining after
deducting all prior payments and all amounts to be kept or retained under the provisions of the Contract,
including the following items:
1. Liquidated damages, as applicable;
2. Lien claims or Stop Notices filed on behalf of suppliers, Subcontractors, and labor performed in

connection with the Project; except, that upon submittal of a Stop Notice Release Bond issued by an
approved Surety Company executed in favor of the CONTRACTOR, the CITY will release such
portion of the retainage funds to said CONTRACTOR that is being held solely to cover Stop Notice
Claims.

3. No claim of the CONTRACTOR under this Article shall be allowed unless the CONTRACTOR has
given the required written notice.  Nor shall a claim by the CONTRACTOR for an equitable
adjustment hereunder be allowed if asserted after final payment under this Contract.

26. CHANGE ORDER REQUESTS
A. The CONTRACTOR's quotations for preliminary change orders for extras, changes, additions, or deletions

to the Work as described in Article 52 CHANGES AND EXTRA WORK of the General Conditions shall be
submitted to the PROJECT MANAGER, in writing, on the Change Order Cost Quotation Form provided by
the PROJECT MANAGER, and in conformance with the requirements of PAYMENT FOR CHANGES AND
EXTRA WORK of these General Requirements.  Examples of these forms are bound at the end of these
General Requirements.  The quotation shall be firm for a period of not less than sixty (60) calendar days
from the date of receipt of the quotation by the PROJECT MANAGER.  Submit its written cost quotation
and Time Impact Analysis not later than two (2) weeks after being requested to provide such quotation,
unless the PROJECT MANAGER allows more time.  Delays in submitting quotations beyond the two (2)
weeks set forth herein, which cause a delay in the issuance of a Change Order or a delay to the completion
date of the Project, shall not be cause for a claim or a time extension under the Contract.

B. The PROJECT MANAGER's request for quotation on a preliminary change shall not be considered
authorization to proceed with the changed Work prior to the issuance of a formal Change Order, unless
directed otherwise in writing by the PROJECT MANAGER, nor shall such request constitute justification for
a delay to the existing Work or a time extension under the Contract.

27. PAYMENT FOR CHANGES AND EXTRA WORK
Payment to the CONTRACTOR, or credit to the CITY, for any extra, change addition or deletion to the Work under
the Contract, or settlement of any claim under the Contract, covered by any Change Order, shall be determined
by the methods set forth herein.  The PROJECT MANAGER may change the plans and specifications, character
of the Work, or quantity of Work provided the total arithmetic dollar value of all such changes, both additive and
deductive, does not exceed twenty-five percent (25%) of the Contract price.  Should it become necessary to
exceed this limitation, the change shall be by written Supplemental Agreement between the CONTRACTOR and
the CITY, which shall be executed by a Change Order.
A. LUMP SUM

A total sum for the changed Work may be mutually determined by the PROJECT MANAGER and the
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CONTRACTOR.  The CONTRACTOR shall furnish a breakdown of the costs satisfactory to the PROJECT 
MANAGER, of the proposed lump sum, in complete accordance with C through J of this Article.  Such lump 
sum costs shall be full and final compensation as described in D of this Article.  All cost proposals for lump 
sum Change Orders shall be presented in accordance with C through J of this Article. 

B. COST REIMBURSEMENT (TIME AND MATERIALS) WORK
The costs of all changed Work submitted under the cost reimbursement (time and materials) method shall
be formulated in accordance with the provisions of C through J of this Article.
Additionally, if the method or amount of payment cannot be agreed upon prior to the beginning of the Work,
the PROJECT MANAGER may issue a unilateral Change Order in the amount determined reasonable by
the PROJECT MANAGER for the changed Work and direct the CONTRACTOR to proceed with the
changed Work or the PROJECT MANAGER may direct in writing that the Work be done on a cost
reimbursement (time and materials) basis, and the CONTRACTOR shall provide all labor, equipment, and
materials necessary to complete the Work in a satisfactory manner and within a reasonable period of time.
For Work performed, payment shall be made for the documented actual cost, in accordance with the
following provisions.
1. Labor, up to and including general foremen, who are directly assigned to the changed Work.

Employees identified as superintendents shall not be charged as labor on changed Work, but shall
be covered under overhead costs.  These costs shall include actual documented payroll costs
including wages, payroll taxes as established by law (i.e., FICA, Federal and State Unemployment
Taxes), fringe benefits as established by negotiated labor agreements, and any insurance costs
(such as Worker's Compensation and General Liability Insurance but shall not include Automobile
Liability Insurance, OCIP coverage, or any other insurance costs which are provided for in B.6 below
which are currently assessed against labor costs.  A detailed breakdown of the subcomponents of
labor costs, by all crafts shall be submitted to the PROJECT MANAGER, by the CONTRACTOR and
all SUBCONTRACTORS, for approval, as part of the documentation of labor costs, within forty-five
(45) days after issuance of the Notice to Proceed.  No other subcomponents of labor costs shall be
considered, unless approved in writing by the PROJECT MANAGER.

2. Materials - The cost of materials used in performing the changed Work will be the cost, including
sales tax, to the purchaser, whether CONTRACTOR, Subcontractor or other forces, from the supplier
thereof, except as the following are applicable:
a. Cash or trade discounts available to the purchaser shall be credited to the CITY

notwithstanding the fact that such discounts may not have been taken by the CONTRACTOR.
b. For materials secured by other than a direct purchase and direct billing to the purchaser, the

cost will be deemed to be the price paid to the actual supplier as determined by the PROJECT
MANAGER.  Markup, except for actual costs incurred in the handling of such materials, will
not be allowed.

c. Payment for materials from sources owned wholly or in part by the purchaser shall not exceed
the price paid by the purchaser for similar materials from said sources on Contract items or
the current wholesale price for such materials delivered to the job site, whichever price is
lower.

d. If, in the opinion of the PROJECT MANAGER, the cost of materials is excessive, or the
CONTRACTOR does not furnish satisfactory evidence of the cost of such materials, then the
cost shall be deemed to be the lowest current wholesale price for the quantity concerned,
delivered to the job site less cash or trade discount.  The CITY reserves the right to furnish
materials for the Work and no claim shall be made by the CONTRACTOR for costs and profit
on such materials.

e. For the purposes of this Article, a "Supplier" is defined as any person or persons, firm or
business, who supplies materials, of construction and/or permanent equipment, but who does
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not perform any portion of the Work of the Contract on site, for the CONTRACTOR, except 
that labor or labor supervision which may be required by some manufacturers as part of their 
equipment installation for warranty or other purposes. 

3. EQUIPMENT COSTS, including ownership, lease or rental costs, as well as operating costs, for
individual equipment units whose replacement value is in excess of $1,000.  Transportation and set
up costs shall be included, but only if the equipment is imported to the worksite solely to perform
Work on the changed Work included in the Change Order and the CONTRACTOR can demonstrate
that the changed Work cannot or could not be performed economically with equipment already at
the site.  Equipment costs shall be determined in accordance with the requirements set forth in H of
this Article.

4. SUBCONTRACTOR COSTS, provided that such costs are direct costs to the CONTRACTOR for
performing the changed Work as set forth in E of this Article.

5. BOND COSTS on the incremental change in the value of the Contract shall be determined and paid
for as set forth in I.1 of this Article.

6. INSURANCE COSTS (other than labor insurance or OCIP coverage) shall be determined and paid
for as set forth in I.2 of this Article.

C. GENERAL
1. It is the intent of the CITY to settle all Change Orders full and final at the time the Change Order is

issued.  Therefore, the following paragraph will be incorporated, in writing, on all Change Orders.
“The compensation (time and cost) set forth in a Change Order comprises the total 
compensation due the CONTRACTOR, all Subcontractors, and all Suppliers, for the 
Work or change defined in the Change Order, including impact on unchanged Work. 
By signing the Change Order, the CONTRACTOR acknowledges and agrees on its 
behalf and on the behalf of all Subcontractors, and all Suppliers, that the stipulated 
compensation includes payment for all Work contained in the Change Order, plus all 
payment for the interruption of schedules, extended field overhead costs, delay, and 
all impact, ripple effect or cumulative impact on all other Work under this Contract.  The 
signing of the Change Order indicates that the Change Order constitutes full mutual 
accord and satisfaction for the change, and that the time and/or cost under the Change 
Order constitutes the total adjustment to price or time or performance owed the 
CONTRACTOR, all Subcontractors, and all Suppliers as a result of the change.  The 
CONTRACTOR, on behalf of himself, all Subcontractors, and all Suppliers, agrees to 
waive all rights, without exception or reservation of any kind whatsoever, to file any 
further claim related to this Change Order.  No further claim or request for adjustment 
of any type, excepting only bond and insurance cost as set forth in these General 
Requirements of the Contract Documents for any reasonably foreseeable cause shall 
arise out of or as a result of this Change Order or the impact of this Change Order on 
the remainder of the Work under this Contract.” 

2. Costs which shall not be paid in Change Orders under this Contract include, but are not limited to,
interest costs of any type; claim preparation or filing costs; legal expenses; the costs of preparing or
reviewing proposed Change Orders or Change Order proposals; lost revenue; lost profits; lost
income or earnings; rescheduling costs; costs of idled equipment when such equipment is not at the
site or has not yet been employed on the Work; lost earnings or interest on unpaid retainage; claims
consulting costs; and the costs of corporate officer or staff visiting the site; any compensation due to
the fluctuation of foreign currency conversion or exchange rates; loss of other business; changes in
taxes or increased tax rates of any kind or any costs identified as unallowable under the provisions
of the Federal Acquisition Regulations.

3. Extensions of time shall be based solely upon the effect of delays to the Work as a whole.  Extensions
of time shall not be granted for delays to the Work, unless the CONTRACTOR can clearly
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demonstrate, through analysis of the current updated schedule, that the delay to the Work as a whole 
arose or will arise from causes other than normal weather, beyond the control and without fault or 
negligence of the CONTRACTOR, or any Subcontractor, at any tier, and that such delays did or will, 
in fact, delay the progress of the Work as a whole.  The CONTRACTOR shall not be entitled to a 
time extension unless it submits a Time Impact Analysis which is a calculation of the extent of the 
delay to the end date of the Work and which shows that the Work has been or will be extended 
beyond the current Contract completion date.  A Time Impact Analysis is an estimating procedure 
which utilizes the networking techniques (fragnets) and a written analysis of the facts associated with 
the alleged delay to demonstrate the effect of the alleged delay on the critical path of the schedule. 
A "fragnet" is defined as a sequence of new activities and/or activity revisions that are proposed to 
be added to the existing current updated schedule to demonstrate (mathematically and graphically) 
the influence of the alleged delay on the end date of the Work and shall be the sole method for 
incorporating delays and impacts into the schedule.  The objective of a Time Impact Analysis is to 
pinpoint, isolate, and quantify all time impact associated with a specific issue and determine its time 
relationship to past or current delays.  Time extensions shall not be allowed for delays to parts of the 
Work that are not on the critical path of the currently approved monthly updated Project Schedule. 
Time extensions shall not be granted, nor delay damages of any kind whatsoever paid to the 
CONTRACTOR, until all available float, slack, or contingency time on the Project is used and the 
end date of the Work is moved beyond the current, adjusted Contract completion date. 

4. The CONTRACTOR’S Cost Breakdowns submitted under the lump sum method described in
paragraph A and its Change Order Quotations submitted under the cost reimbursement (time and
materials) method described in paragraph B (including without limitation requests for cost
reimbursement for delay, disruption, hindrance and interference associated with extras, changes,
additions or deletions) shall be itemized in a manner that, with mathematical certainty and without
reliance upon probabilities or inferences, segregates the direct, actual reimbursable costs associated 
with each individual extra, change, addition, deletion and (on an event-by-event basis) each
individual delay or disruption event.  Such Change Order Cost Quotations shall not be based, in
whole or in part, upon any methodology (such as “total cost” or “modified total cost” methodologies)
that purports to calculate the CONTRACTOR’S additional costs of performance of the extra, change,
addition or deletion (including without limitation the additional costs of delay, disruption or other
impact) based on the difference between CONTRACTOR’S total actual Project or line item costs
(with or without fee) and its original bid estimate for the Project or any original bid estimate line item.
In connection with the foregoing, CONTRACTOR represents and warrants that it has the ability to
generate and maintain complete and accurate cost accounting records that will reflect:
a. The actual costs incurred or saved for each individual item of extra work, change, addition,

deletion (including without limitation any costs of associated delay, disruption, interference,
hindrance and the cumulative impact of each extra, change, addition, deletion on other parts
of the Work); and,

b. On an event-by-event basis, the effect of each delay or disruption that forms the basis of each
request for extension of time, regardless of their scope, number, complexity, cumulative effect,
or time of issuance or occurrence.

5. Except as provided in Article 51, COMPENSATION FOR DELAY, DISRUPTION, UNANTICIPATED
OVERHEAD of the General Conditions, CONTRACTOR shall have no right to recovery of any
compensation, costs, expenses or damages resulting from delay, disruption, interference, or
hindrance in the performance of the Work (including without limitation interruption of schedules,
excess or extraordinary extended field and indirect overhead costs, loss of productivity and the
impact, ripple or cumulative effect on other Work).

6. CONTRACTOR waives any claim or rights and remedies based on abandonment, quantum merit,
rescission or other similar legal theory by reason of any of the following circumstances, which the
CONTRACTOR acknowledges and agrees are within the reasonable contemplation of the parties:
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a. Extras, changes, additions and deletions to the Work after execution of the CONTRACT and
issued from time to time throughout the period of construction, regardless of their scope,
number, cumulative value, or complexity, to correct errors, omissions, conflicts, and
ambiguities in the Contract Documents, or to implement discretionary changes the scope of
Work requested by the CITY;

b. The issuance and performance of extras, changes, additions and deletions in a manner that
is not in sequence with the as-built or as-planned progress of the Work;

c. Changes due to Differing Site Conditions;
d. Suspensions of the Work or parts thereof, or limitations on access to portions or all of the

Work, for the convenience of CITY or in the interests of the Project;
e. Delay or disruption to the Work due to failure of the CITY, PROJECT MANAGER or

INSPECTOR to timely perform any contractual obligation.
D. OVERHEAD COSTS

To the costs under Paragraphs C.1., C.2., and C.3., above, an added fixed fee to provide compensation for
all overhead costs shall be allowed as established in Paragraph E.1 below.  This overhead rate is not
applicable to the costs under Paragraphs C.4. through C.6. above.
The overhead rates determined in Paragraphs 1 and 2 below shall be applied to all additive and deductive
Change Orders, of this Article.
1. GENERAL AND ADMINISTRATIVE OVERHEAD RATE:

a. An allowance of eight percent (8%) for overhead costs will be allowed to the CONTRACTOR,
only when CONTRACTOR uses its own organization to perform a part of the Work under the
Change Order based upon the value of labor, material and construction equipment required
to accomplish said part of the change Paragraphs C.1., C.2., and C.3.

b. An allowance of twelve percent (12%) for overhead costs will be allowed to the Subcontractors
(at any tier), only when Subcontractors use their own organization to perform a part of the
Work under the Change Order, based upon the value of labor, material, and construction
equipment required to accomplish said part of the change Paragraphs C.1., C.2.,and C.3.

c. Overhead percentages shall be considered to include all insurance costs other than
specifically mentioned in this Article, all field and office supervisors and assistants, all onsite
project administration, security costs, the cost of small tools and consumables, incidental job
burdens, and all general home office expenses and no separate allowance will be made
therefore.  Assistants to field and office supervisors include all clerical, stenographic, and
general office help.  Incidental job burdens include, but are not necessarily limited to, office
equipment and supplies, temporary toilets, telephone and conformance to OSHA
requirements.  Items such as, but not necessarily limited to, review and coordination,
estimating, PROJECT MANAGER, scheduling, and expediting relative to Change Orders, and 
updating and furnishing Record Drawings to incorporate changes, are associated with field
and office supervision and are considered to be included in the CONTRACTOR's overhead
percentage set forth herein.

d. For those Change Orders with both additive and deductive costs, the overhead rate shall be
determined by the net amount of the additive and deductive work.

E. SUBCONTRACTOR COSTS
1. Where Work under the Change Order is performed in whole or in part by a Subcontractor, at any

tier, the cost of the Change Order shall include the cost to the Subcontractor.  Subcontractor's costs
shall be presented in strict accordance with A., B., and C., above, and D. through J. as applicable.

2. An additional fixed fee of six percent (6%) based upon the sum of the costs of all Subcontractors, at
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any tier, involved in the Work of the Change Order, shall be allowed to the CONTRACTOR for profit 
and General and Administrative Overhead Costs.  An additional fixed fee of six percent (6%) shall 
be allowed to first tier Subcontractors for profit and General and Administrative Overhead costs for 
any Work involved in the Change Order that is performed by Sub-subcontractors.  No additional fixed 
fee shall be allowed for Change Order Work performed by Subcontractors to Sub-subcontractors, at 
any tier. 

F. PROFIT
To the costs of C.1., C.2., and C.3., above, plus applicable overhead costs from D.1.a. or D.2.b., if a
SUBCONTRACTOR at any tier above, an added fixed fee for Profit shall be allowed as established herein.
1. An allowance of ten percent (10%) for Profit for the party performing the Work under the Change

Order, shall be included on all Change Orders that are negotiated full and final in advance of any
changed Work being performed.

2. An allowance of five percent (5%) for Profit for the party performing the Work under the Change
Order shall be included on all Change Orders where any portion of the Work is performed before the
Change Order is executed full and final by both the PROJECT MANAGER and the CONTRACTOR.

3. No added fixed fee for Profit shall be allowed for any cost other than those costs under C.1., C.2.,
and C.3., of this Article, if Subcontractor at any tier above.  No fixed fee for profit shall be allowed on
the costs of C.4., C.5., C.6., or F of this Article.

4. On Change Orders with both additive and deductive cost components, the profit allowance on net
additive Change Orders shall be based on the Change Order amount after overhead rates have
been added.  The profit allowance shall be as set forth in Paragraphs 1 and 2 above as applicable.
No profit allowance shall be included for net deductive Change Orders.

G. CITY FURNISHED MATERIALS AND EQUIPMENT
The CITY reserves the right to furnish such materials and equipment as it deems expedient, and the
CONTRACTOR shall have no claim for profit or overhead on the cost of such materials and equipment.

H. EQUIPMENT COSTS
Full rental costs for rental or leased equipment shall not exceed the rates as set forth in the Rental Rate
Blue Book (the Blue Book) published by Dataquest, Inc., Palo Alto, California, as adjusted to the regional
area of the Work under this Contract.  Owned equipment costs shall not exceed the rates listed in the Cost
Reference Guide (the CRG) for Construction Equipment, published by Dataquest, Inc., Palo Alto, California.
The most recent published edition in effect at the commencement of actual equipment use shall be used.
1. RENTED OR LEASED EQUIPMENT

a. For equipment rented or leased (including lease with purchase option) in arm's length
transactions from outside vendors, the CONTRACTOR shall be paid the actual invoiced,
rented or leased rates provided that the invoiced lease or rental rates do not exceed the rates
set forth in the Blue Book.  Arm's length rental or lease transactions are those in which the
firm involved in rental or lease of such equipment is not associated with, owned by, have
common management, directorship, facilities, or stockholders with the firm renting the
equipment.  Submittal by a CONTRACTOR of a rental or leased invoice from the lessor will
be prima facie proof of compliance with the above.  However, such invoices are not conclusive
proof; if questioned, the burden of proof remains with the CONTRACTOR.  In no event shall
the leased equipment rate billed to the CITY be at rates exceeding those prescribed in the
following table:

Actual Usage (Change Order & Contract Work Combined Blue Book Payment 
Category 
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 Less than 8 hours 
 8 or more hours but less than 7 days 
 7 or more days but less than 30 days 
 30 calendar days or more 

 Hourly Rate 
 Daily Rate 
 Weekly Rate 
 Monthly Rate 

b. When in Use:
Actual equipment use time documented by the INSPECTOR or PROJECT MANAGER shall
be the basis that the equipment was utilized on the changed Work and paid for under the
Change Order.  In addition to the lease or rental rate, equipment operating costs shall not
exceed the estimated hourly operating rate as set forth in the Blue Book.  The hours of
operation shall be based upon actual equipment usage on the changed Work as recorded by
the INSPECTOR or PROJECT MANAGER.  For multiple shift Work sequences, the allowable
equipment rate shall not exceed fifty percent (50%) of the base rate, for second or third shifts.

c. When Idle:
Idle equipment is equipment on site and necessary to perform the Work under the change but
not in actual use due solely to the impact of the changed Work.  Equipment operating costs
due to idle time, documented by the INSPECTOR or PROJECT MANAGER, shall be paid at
the rate determined in Paragraph I above.  Idle time shall include a reasonable time allowance
to and from the Project site.

2. OWNED AND OTHER EQUIPMENT
a. Equipment rates for owned equipment or equipment provided in other than arm's length

transactions will not exceed the total hourly costs as set forth in the Cost Reference Guide.
Adjustments to the listed rates provided for under the section of the Cost Reference entitled
"Cost and Production Formulas" shall not be allowed.  Except as noted herein below, this
equipment hourly rate plus the estimated operating cost per hour from the Cost Reference
Guide will be paid for each hour the equipment actually performs Work on the changed Work.
Daily records listing the equipment units and their respective operators, identification code,
and actual usage on the Work under the Change Order, as certified at the end of each Work
day (or work shift if the Work is being performed in multiple work shift sequence) by the
INSPECTOR or PROJECT MANAGER shall be the record upon which actual equipment use
shall be based.  For multiple shift Work sequences, the allowable equipment rate shall not
exceed the hourly depreciation and operating costs listed in the Cost Reference Guide, for
second or third shifts.  It is agreed that this rate shall represent payment in full for all the
CONTRACTOR's direct costs.

b. When Idle:
Equipment necessary to be on the site to complete the Work, but not in actual use due solely
to the impact of the changed Work, shall not exceed fifty percent (50%) of the hourly rates
identified in the "Ownership" column under the heading "Hourly Operating and Overhaul
Expenses" set forth in the Cost Reference Guide, provided that its presence and necessity on
the site has been documented by the INSPECTOR or PROJECT MANAGER, and further
provided that the equipment was idled solely by actions of the CITY.  Idle equipment time will
only be paid as a function of delays specifically directed or caused by the CITY's actions.  In
no event shall the idle time claimed in a day for a particular piece of equipment exceed the
normal Work schedule established for the Project - usually eight (8) hours per day or forty (40)
hours per week, and excluding Saturdays, Sundays, and holidays.  For multiple shift Work
sequence, the allowable idle equipment rate shall not exceed fifty percent (50%) of the hourly
depreciation costs listed in the Cost Reference Guide, for second or third shifts.  It is agreed
that this rate shall represent payment in full for all the CONTRACTOR's direct costs.

3. EQUIPMENT HAULAGE AND SET UP COSTS
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a. Documented and actual equipment haulage and set up costs shall be paid for, if applicable
as set forth in C of this Article.

4. OTHER EQUIPMENT COST GUIDES
a. In the event that a piece of equipment used on a Change Order is not listed in the Blue Book

or the CRG, costs may be derived from the Associated General CONTRACTOR's of America
Equipment Ownership Guide, the Associated Equipment Dealers Guide, or the Equipment
Rate Guide published by the U.S. Army Corps of PROJECT MANAGERs as adjusted
appropriately for the type of Work and use and the regional area of the Work under this
Contract.

I. BONDS AND INSURANCE COSTS
1. Bond premium adjustment, consequent upon the Change Orders issued by the PROJECT

MANAGER, shall be paid at the time of completion of the Work and will not be included in individual
Change Orders.  Additional bond costs on the incremental value of all Change Orders issued under
the Contract shall be paid for through issuance of a separate Change Order upon receipt, by the
PROJECT MANAGER, or a fully paid invoice from the CONTRACTOR's and Subcontractor's
sureties.  No allowances for overhead or profit shall be included in such separate Change Order.

2. Insurance costs, other than insurance assessed on labor costs, consequent upon the Change Orders
issued by the PROJECT MANAGER, shall be paid for by the PROJECT MANAGER at the time of
completion of the Work and will not be included in individual Change Orders.  Additional insurance
costs on the incremental value of all Change Orders issued under the Contract shall be paid through
issuance of a separate Change Order upon receipt of a fully paid invoice from the CONTRACTOR's
and Subcontractor's insurance carriers.  On Contracts where the duration exceeds 365 calendar
days from Notice to Proceed, the CONTRACTOR and its Subcontractors will be allowed to submit
such fully paid invoices at the end of every year after issuance of the Notice to Proceed, and again
at the end of the Project.

J. RECORDS
1. The CONTRACTOR's records shall make clear the distinction between the direct costs of Work paid

for under the Change Order and the costs of the base scope Work under the Contract.  Furnish the
INSPECTOR with daily report sheets in duplicate of each day's cost reimbursement Work no later
than the working day following execution of said Work.  The daily report sheets shall itemize the
materials and equipment used in the Work.  The daily report sheets shall provide for identification
and classification of workers; the hourly rates of pay and hours worked; and the size, type,
identification number, and hours operated for each piece of equipment.  The Daily Report sheets
shall itemize the materials used in the Work.

2. Substantiate material charges by copies of vendor's invoices.  Submit such invoices with the daily
report sheets or, if not available at that time, submit with subsequent daily report sheets.  Sign daily
report sheets by the CONTRACTOR or his authorized agent and the INSPECTOR at the time of
submittal.

3. On a weekly basis submit to the PROJECT MANAGER an approximate accounting of the Contract
expended on the cost reimbursement Work to date and an estimate of the Impact to the time of
performance of Work.

28. PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA
A. If the PROJECT MANAGER determines that any price, including profit or fee, negotiated in connection with

any Change Order under this contract, or any cost reimbursable under this Contract, was increased
because:
1. The CONTRACTOR furnished cost or pricing data which was not accurate, complete, and current

as certified in the CONTRACTOR's Certificate of Current cost or Pricing Data;
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2. A Subcontractor or prospective Subcontractor furnished cost or pricing data was submitted in support
of a subcontract cost estimate furnished by the CONTRACTOR but which was not accurate,
complete, and current as of the date certified in the CONTRACTOR's Certificate of Current Cost or
Pricing Data.

3. The CONTRACTOR or a Subcontractor or prospective Subcontractor, at any tier, furnished any data
not within paragraph 1 or 2 above, which was not accurate as submitted;

then price shall be reduced accordingly and the Contract shall be modified in writing as 
may be necessary to reflect such reduction.  However, any reduction in the Contract 
price due to defective subcontract data of a perspective Subcontractor, when the 
subcontract was not subsequently awarded to such Subcontractor, will be limited to the 
amount (plus applicable overhead and profit allowances) by which the actual 
subcontract or actual cost to the CONTRACTOR if there was no Subcontract, was less 
than the prospective subcontract cost estimate submitted by the CONTRACTOR; 
provided that the actual subcontract price was not affected by defective  cost or pricing 
data. 

B. The following certification from the CONTRACTOR is required to be provided on all Change Order
quotations or requests for adjustment in excess of $10,000.
1. CERTIFICATION OF CURRENT COST AND PRICING DATA.
2. This is to certify that, to the best of my knowledge and belief, cost or pricing data submitted in writing,

or specifically identified in writing if actual submission of the data is impracticable, to the CITY in
support of [CONTRACTOR is to insert appropriate identification such as Change Order quotation,
proposal quotation, price adjustment, etc.] are accurate, complete, and current as of [CONTRACTOR
to insert date].

CONTRACT NO.: 

PROPOSED CHANGE ORDER NO.: 
FIRM: 

NAME: 

TITLE: 
DATE: 

SIGNATURE: 

29. PAYMENT FOR MATERIALS OR EQUIPMENT DELIVERED AND STORED ON THE JOB

A. Partial payment for materials or equipment delivered to the worksite and stored shall be subject to the
following conditions:
1. Payment will not be made for any materials or equipment unless each individual piece of the material

or equipment becomes a permanent part of the Work and has a value of more than $5,000.
2. The material or equipment is required by the specifications, and is specifically manufactured for the

Project and could not readily be utilized or diverted to another job.
3. The CONTRACTOR shall provide secure storage facilities as required in STORAGE OF

MATERIALS AND EQUIPMENT of these General Requirements.
4. No payment will be made for living or perishable Plant material, or for degradable materials such as

rock, sand, cement, or for reinforcing steel, miscellaneous piping, off the shelf and catalog items,
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and similar items of construction, until they are incorporated into the Work. 
5. The payment for the materials or equipment shall not exceed ninety-five percent (95%) of the invoice

cost.  The amount paid shall not exceed the total amount of the bid item less an amount estimated
for installation.

6. Include cost loaded activities for the materials and equipment, for which payment will be requested,
in the Schedule of Values.  The CONTRACTOR shall provide all documentation necessary to
establish the cost of the materials or equipment.

7. Suppliers, fabricators, or manufacturers who intend to furnish materials or equipment to the CITY
must file a notice with the CITY in accordance with the State of California lien laws.

8. Each supplier, fabricator or manufacturer shall file a list, with the INSPECTOR, indicating the
materials or equipment to be furnished to the Project.  They shall also provide a notarized declaration
from their company indicating the employees authorized to sign an unconditional release for the
company.  The persons signing the declaration and the unconditional release shall be identified by
name and title.

9. Each request for payment shall include a notarized Unconditional Release, which conforms to the
California Civil Code.  The release shall be signed by an authorized employee identified in the
corporate declaration.  The request shall include the suppliers invoice for the materials or equipment.

10. Absorb costs incurred to meet the requirements of this Article without modification to the Contract
amount.

30. PAYMENT FOR MATERIALS OR EQUIPMENT STORED OFF THE JOBSITE
A. Partial payment for materials or equipment stored off the jobsite shall be subject to the following conditions:

1. Payment will not be made for any materials or equipment unless each individual piece of the material
or equipment becomes a permanent part of the Work and has a value of more than $5,000, unless
otherwise approved by the city.

2. The materials or equipment is required by the specifications, and is specifically manufactured for the
Project and could not readily be utilized or diverted to another job.

3. No payment will be made for living or perishable Plant material, or for degradable materials such as
rock, sand, cement, or for reinforcing steel, miscellaneous piping, off the shelf and catalog items, or
similar items, until they are incorporated into the Work.

4. Payment for the materials or equipment stored shall not exceed sixty percent (60%) of the invoice
cost of the materials or equipment.  Percent of the invoice paid shall be at the discretion of the CITY.
The amount paid shall not exceed the total amount of the bid item less an amount estimated for
installation.

5. Include cost loaded activities for the materials and equipment, for which payment will be requested,
in the Schedule of Values.  Provide documentation necessary to establish the cost of the materials
or equipment.

6. Suppliers, fabricators, or manufacturers who intend to furnish materials or equipment to the CITY
must file a notice with the CITY in accordance with the State of California lien laws.

7. Each supplier, fabricator or manufacturer shall file a list, with the INSPECTOR, indicating the
materials or equipment to be furnished to the Project.  They shall also provide a notarized declaration
from their company indicating the employees authorized to sign an unconditional release for the
company.  The persons signing the declaration and the unconditional release shall be identified by
name and title.

8. Each request for payment shall include a notarized Unconditional Release, which conforms to the
California Civil Code.  The release shall be signed by an authorized employee identified in the
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corporate declaration.  The request shall include the suppliers invoice for the materials or equipment. 
9. Store the materials and equipment as required in STORAGE OF MATERIALS AND EQUIPMENT of

these General Requirements, in a bonded warehouse or facility approved by the INSPECTOR.  The
storage site shall be located within 50 miles of the geographic limits of the CITY.  The materials and
equipment shall be physically segregated from all other materials or equipment within the facility and
shall be identified as being the "PROPERTY OF THE CITY OF LOS ANGELES".  Exercise measures
necessary to ensure preservation of the quality, quantity, and fitness of such materials or equipment
and perform the manufacturers recommended maintenance of the materials or equipment.  Inspect
the materials and equipment, and submit a monthly written report to the INSPECTOR listing the
equipment stored, results of their inspection, and the maintenance performed.

10. Grant the INSPECTOR and the PROJECT MANAGER access to the storage facility at any time and
assist the INSPECTOR and the PROJECT MANAGER in conducting a full view, piece by piece,
inventory of all such material or equipment.

11. Provide additional insurance necessary to insure the materials or equipment against loss of damage.
The insurance provided shall be provided as stated in Article 37, INSURANCE of the General
Conditions.  The insurance shall cover the material or equipment, while stored at the approved site,
while in transit to the project site, while being off-loaded at the site and until the material or equipment
is incorporated into the Work and the Contract is accepted by the BOARD.

12. Be responsible for damage to, defects therein, misfabrication thereof, or loss of the materials or
equipment.

13. Be responsible for any resulting Project delays or consequential damages as if the CONTRACTOR
were the owner of the material or equipment until it is incorporated in the Work and accepted by the
CITY.

14. Absorb any and all cost incurred to meet the requirements of this Article without modification in the
Contract amount.

15. Present the storage arrangements in writing and sign a Security Agreement, which shall be submitted
to the INSPECTOR for approval by the CITY ATTORNEY.  This agreement shall set forth the terms
of ownership, storage and insurance necessary to insure the material or equipment against damage
or loss.

31. PAYMENT FOR PERMITS
See PAYMENT FOR MOBILIZATION of these General Requirements.

32. AUDIT AND ACCESS TO RECORDS
A. Maintain books, records, documents and other evidence directly pertinent to performance of Work under

this Contract in accordance with generally accepted accounting principles and practices consistently
applied.  Also maintain the financial information and data used by the CONTRACTOR in the preparation or
support of cost submissions required for this Contract, or any Modifications or claims, and a copy of the
cost summary submitted to the CITY.  The CITY authorized representatives shall have access, at all times
during normal business hours, to such books, records, documents and other evidence for the purpose of
inspection, audit and copying.  Provide proper facilities for such access and inspection.

B. Agree to make A through G of this Article applicable to this Contract and Modifications or claims affecting
the Contract price.  Agree to include A through G of this Article in all his contracts and all tier Subcontracts
in excess of $5,000, and to make A through G of this Article applicable to Modifications and claims related
to Project performance.

C. Audits conducted under this Article shall be in accordance with generally accepted auditing standards and
established procedures and guidelines of the reviewing or audit agency.

D. Agree to the disclosure of information and reports resulting from access to records under A and B of this
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Article, to the CITY and affected agencies. 
E. Records under A and B of this Article shall be maintained and made available during performance of Work

under this Contract until final payment, or until settlement of all disputes, claims, or litigation, whichever
occurs later.  In addition, those records which relate to any portion of this Contract, to any Modification, to
any dispute, to litigation, to the settlement of claims arising out of such performance, or to costs or items to
which an audit exception has been taken, shall be maintained and made available until final payment or
until final resolution of such dispute, litigation, claim or exception, whichever occurs later.

F. This right of access Article applies to financial records pertaining to this Contract and all Contract
Modifications.  In addition this right of access applies to all records pertaining to all contracts, contract
modifications, and contract amendments:
1. To the extent the records pertain directly to Contract performance;
2. If there is any indication that fraud, gross abuse or corrupt practices may be involved; or
3. If the Contract is terminated for default or for convenience.

G. Access to records is not limited to the required retention periods.  The authorized representatives
designated in A of this Article shall have access to records at any reasonable time for as long as the records
are maintained.

H. Provided that CITY has made demand for access or audit pursuant to this Article, CONTRACTOR's
compliance with provisions A through G of this Article shall be a condition precedent to maintenance of any
legal action or proceeding by the CONTRACTOR against the CITY and to CONTRACTOR’s right to
Progress or Final Payment.  Without limitation to the foregoing or to any other provisions for withholding set
forth in the Contract Documents, CITY shall have the right, in its sole discretion and in addition to any right
of withholding of retention, to further withhold from any payment to CONTRACTOR a sum of up to ten
percent (10%) of the total amount set forth in CONTRACTOR’s current, unpaid Application(s) for Payment,
until CONTRACTOR has complied with any outstanding and unsatisfied request by CITY for audits under
this Article.  Upon CONTRACTOR's compliance with this Article, any monies withheld pursuant to this
Paragraph solely due to CONTRACTOR's failure to permit an audit requested by CITY shall be released to
CONTRACTOR.

I. CONTRACTOR hereby consents and agrees that any failure by CONTRACTOR to provide access to
records as provided in A through G of this Article shall be specifically enforceable by issuance of a
preliminary and/or permanent mandatory injunction by a court of competent jurisdiction based on affidavits
submitted to such court, without the necessity of oral testimony, to compel CONTRACTOR to permit access
and inspection of the records or to require delivery of the records to CITY for inspection.

MISCELLANEOUS 
33. INTERFACE/COORDINATION REQUIREMENTS

A. Vehicular and pedestrian traffic adjacent to the laydown area and/or within the jobsite must be maintained.
If an existing street in the CONTRACTOR's work area is to be demolished or obstructed, the
CONTRACTOR shall be responsible for providing access through or around the effected area, including
signs, barricades, and lights, as approved by the PROJECT MANAGER and any local agencies having
jurisdiction over any public access areas. The CONTRACTOR shall follow WATCH standards and City of
Los Angeles Department of Transportation Worksite Traffic Control Plans for all traffic, including a minimum
traffic lane dimensions for vehicles and pedestrians.

B. The CONTRACTOR shall not park any vehicles, including concrete, hauling and delivery trucks, in any
street at any time unless approved by the PROJECT MANAGER. Access must be maintained at all times
for emergencies, sampling, equipment operations, maintenance and like items.

C. Before altering any vehicular or pedestrian access, the CONTRACTOR shall notify the PROJECT
MANAGER thirty (30) days in advance on forms provided by the PROJECT MANAGER. The
CONTRACTOR shall then request the alteration on forms provided by the PROJECT MANAGER. Requests 
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shall include reasons for the alteration, times, boundary limits, special safety measures, proposed traffic 
rerouting with widths of such route, and a map detailing the above. Such requests shall be submitted to the 
PROJECT MANAGER not less than fifteen (15) days before the requested date of the access alteration. If 
any of the information changes, an additional fifteen (15) days may be required after the changes are 
brought to the attention of the PROJECT MANAGER. Approval when granted, will always be conditional. 
Final approval of the request, including date and time, will be given three (3) days in advance. The CITY 
retains the right to ticket and impound vehicles blocking traffic. 

34. PROGRESS PHOTOGRAPHS
A. As directed by the PROJECT MANAGER, take a minimum of 4 views of each Project worksite location, at

14 days intervals during the entire period of Contract Work.  Take the first photographs before start of
construction operations at the jobsite.  Take the final photographs when all Contract Work has been
completed and accepted by the CITY regardless of time intervals since previous photographs were taken.
View locations shall be as directed by the PROJECT MANAGER.

B. Provide 4, 8-inch by 10-inch color prints of each photograph on double weight glossy paper with each
monthly progress report.  Clearly label each print with the name of the job, view location, date of exposure
and CONTRACTOR's name.  Photographs and prints shall be of professional quality.

C. Submittal of progress photographs shall be a condition precedent to the making of the monthly payments.
35. COMMUNITY RELATIONS

A. The contractor shall cooperate with the City in conducting a public relations program for the project.  The
program will provide information to address concerns and complaints and to promote a positive project
image.  Contractor cooperation shall include the following:
1. The Project Manager shall attend public meetings, when requested by the PROJECT MANAGER.
2. Provide safe access for on-site community meetings and tours, on average twice per month per work

site.  Tours will be conducted by the PROJECT MANAGER and will be coordinated with the
Contractor to limit interference with the work.

3. Do not provide any information directly to the public or news media without approval of the PROJECT
MANAGER.

36. PROJECT CLOSEOUT
A. CLOSEOUT TIMETABLE

The CONTRACTOR shall establish dates for equipment testing and acceptance periods (as required under
the Contract).  Such dates shall be established not less than one week prior to beginning any of the
foregoing items, to allow the CITY, the PROJECT MANAGER, and their authorized representatives
sufficient time to schedule attendance at such activities.

B. FINAL SUBMITTALS
1. The CONTRACTOR, prior to requesting final payment, shall obtain and submit the following items

to the PROJECT MANAGER.
a. Written guarantees, where required.

b. Technical manuals and instructions.

c. Maintenance stock items; spare parts; special tools.

d. Completed record drawings.

e. Certificates of inspection and acceptance by local governing agencies having jurisdiction.

f. Releases from all parties who are entitled to claims against the subject project, property, or
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improvement pursuant to the provisions of law. 

C. FINAL CLEANUP
The CONTRACTOR shall perform all tasks specified in REMOVAL, CLEANUP, AND DEMOBILIZATION of
these General Requirements.

D. MAINTENANCE AND GUARANTEE
1. The CONTRACTOR shall make all repairs and replacements promptly upon receipt of written order

from the PROJECT MANAGER.  If the CONTRACTOR fails to make such repairs or replacements
promptly, the PROJECT MANAGER reserves the right to do the work and the CONTRACTOR and
his surety shall be liable to the CITY for the cost thereof.

2. Replacement of earth fill or backfill, where it has settled below the required finish elevations, shall be
considered as a part of such required repair work, and any repair or resurfacing constructed by the
CONTRACTOR which becomes necessary by reason of such settlement shall likewise be
considered as a part of such required repair work.

E. BOND
1. The CONTRACTOR shall provide a bond to guarantee performance of the provisions contained in

Article 31 and Article 37 (Paragraph K) of the General Conditions, Article 24 of these General
Requirements, Paragraph D of this Article.
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ATTACHMENTS 
ATTACHMENT TO GENERAL REQUIREMENTS ARTICLE 27 
CHANGE ORDER COST QUOTATION FORM DATE        /        /2021 

Estimate Summary for Prime CONTRACTOR Total Costs 
W.O.                       C.O.  CONTRACT # 
ESTIMATOR         P.E.  

LABOR PER General Requirements 27 
Journeyman Supervision 

 MH  MH $ 

2) MATERIALS (and Other Taxables)
Including Sales Tax $ 

3) EQUIPMENT(Rented, Leased, and/or OWNED)
Blue Book and/or CRG, including Sales Tax if applicable $ 

SUBTOTAL (A) 1) + 2) + 3) $ 

4) G and A OH per General Requirements 27
Show calculations on separate sheet $ 

SUBTOTAL (B) (A) + 4)
$ 

5) PROFIT  % x Line  (B) 
Per General Requirements 27 $ 

SUBTOTAL (C) (B) + 5)
$ 

6) SUBCONTRACTS (All Subcontractors)
$ 

7) FIXED FEE FOR ALL SUBS  6%
Per General Requirements 27 $ 

SUBTOTAL (D) (C + 6) + 7) $ 

8) FIELD OFFICE OVERHEAD:
$                      X  DAYS 
Exclude if not required $ 

9) SCHEDULING COSTS ($200 Max.)
Exclude if not required $ 

SUBTOTAL (E) (D) + 8) + 9)
$ 

10) IMPACT COST, per General Requirements 27
Show calculations on separate sheet $ 

GRAND  
TOTAL (E) +10)

$ 
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CHANGE ORDER COST QUOTATION FORM 
Estimate Summary for Prime CONTRACTOR Total Costs DATE        /        /2021 
W.O.                      C.O.  CONTRACT # 
ESTIMATOR           P.E.  

LABOR PER General Requirements 27 
Journeyman Supervision 

 MH  MH $ 
2) MATERIALS (and Other Taxables)

Including Sales Tax $ 

3) EQUIPMENT(Rented, Leased, and/or OWNED)
Blue Book and/or CRG, including Sales Tax if applicable $ 

SUBTOTAL (A) 1) + 2) + 3)
$ 

4) G and A OH per General Requirements 27
Show calculations on separate sheet $ 

SUBTOTAL (B) (A) + 4)
$ 

5) PROFIT  % x Line  (B) 
Per General Requirements 27 $ 

SUBTOTAL 
(C) (B) + 5)

$ 

6) SUBCONTRACTS (ALL SUB-SUBS)
$ 

7) FIXED FEE FOR ALL SUB-SUBS  6%
Per General Requirements 27 $ 

SUBTOTAL (D) (C + 6) + 7)
$ 

8) FIELD OFFICE OVERHEAD:
$                      X  DAYS 
Exclude if not required $ 

SUBTOTAL (E) (D) + 8)
$ 

IMPACT COST, per General Requirements 27 
Show calculations on separate sheet $ 

GRAND  
TOTAL 

FOR SUBCONTRACTOR (E) + 9) 
To Line 6) of Prime CONTRACTOR’S Summary $ 
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RESEDA SKATING FACILITY

II  SUPPLEMENTARY GENERAL REQUIREMENTS

W.O. No. E170121D

Department of 
Recreation and Parks



Supplementary General Requirements   GR-S1 
Reseda Skating Facility W.O. E170121D 

 

SUPPLEMENTARY GENERAL REQUIREMENTS 
 
 
1.1 GENERAL SCOPE OF WORK: 

 
A. Work in this Contract:  All labor, material, and equipment necessary for construction of the Reseda Skating Facility 

as noted on the Contract Drawings and in these Specifications (Project Manual) and all other Contract Documents 
including but not limited to the GENERAL CONDITIONS, GENERAL REQUIREMENTS, City of Los Angeles 
Department of Building and Safety Soils Report Approval or Correction Letters and Geotechnical Engineering 
Reports. 

B. Contractor shall coordinate with other city vendors who may be performing other work at the site during construction, 
including but not limited to: 

 DWP water and electrical meter installation and service connections. 
 Sewer and storm drain connection. 

C. Contractor shall coordinate with the Department of Building & Safety to schedule and obtain all necessary plan 
checks, inspections and approvals and all related fees for the following: 

 The membrane structure of the building shall be a deferred submittal plan based on the design/performance 
criteria listed on A0.30. If an alternative system than the one specified in the plans is used for the membrane 
structure, a supplemental permit and plan check will be required, and all modifications will need approval of 
structural engineer and Architect of Record. All cost related to the modification and schedule impacts are to 
be included in base bid. 

 Fire Detection & Voice Alarm Communication System Design  
 Fire Sprinkler System Design (NFPA 13)  
 Storefront/Curtain Wall Engineering  
 Fence (DESIGN INTENT PER 01/ A8.32) 
 Sewer Mainline and Connection 

D. Contractor will provide a warranty for the minimum of one year on all equipment and workmanship from the date of 
issuance of the Building and Safety Certificate of Occupancy. 

E. Contractor shall provide temporary construction fence at work areas. 
F. Contractor to provide equipment and staff for the groundbreaking ceremony.  
G. Contractor will only have the identified lots as construction area. Any additional space required for the construction 

will be the contractor responsibility. 
H. Contractor shall install the Department of Recreation and Parks construction signage at the site during construction. 

Details of the sign will be provided in an addendum. 
 
1.2 CONTRACT PLANS:  In addition to provisions noted in the GENERAL CONDITIONS and the GENERAL 

REQUIREMENTS. 
 
1.3 The following are in addition to GENERAL CONDITIONS and GENERAL REQUIREMENTS: 

 This Supplementary General Requirements  
 Soils Report Approval Letter from the Department of Building and Safety for this project. 
 All Geotechnical and Supplementary Geotechnical Engineering Reports, Geotechnical Engineering 

Division for this project. 
 Project Specifications. See specifications set. 
 Construction Plan Sheets. See plans set. 

 
1.4 MEMBRANE STRUCTURE DESIGN/ENGINEERING SERVICE: The prime contractor that will construct the project 

shall obtain the design and the engineering service to design the membrane structure using the criteria as described 
in the basis of design in sheet A 0.30 of the construction documents. The proposed membrane structure design and 
engineering plans shall be approved by the City of Los Angeles Department of Building and Safety and the 
Architect/Engineer of Record of the project. 
Membrane structure designer/engineer must be experienced and have designed/engineered at least three (3) 
membrane structures over 10,000 sq.ft. and one (1) structure over 20,000 sq.ft. in California in the past ten (10) 
years and must be able to design a structure that meets all the current codes. The facilities must be new construction 
and be currently in operation. Bidder must complete and submit with the bid the “Membrane Structure 
Design/Engineering Service Minimum Qualifications” forms (pages GR-S4 through GR-S5), attached herewith. 
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Failure to submit the completed said forms with the bid or failure to meet the minimum 
qualifications of the Membrane Structure Design/Engineering Service will result in the bid being 
non-responsive.  
 

1.5. FIXTURE, FURNITURE AND EQUIPMENT CONTRACTOR (FFE CONTRACTOR): The contractor(s) that will 
perform the FFE scope of work for this project must have adequate qualifications and experience in constructing ice 
rinks and installing ice rink equipment. In order for a bid to be considered eligible for this project, such contractor(s) 
must each have completed at least three (3) ice rinks in the past ten (10) years. The facility must be currently in 
operation. The bidder must complete and submit with the bid the “Fixture, Furniture and Equipment Contractor’s 
Minimum Qualifications” forms (pages GR-S6 through GR-S7), attached herewith. Failure to submit the 
completed said forms with the bid or failure to meet the minimum qualifications of the FFE 
Contractor will result in the bid being non-responsive.  
 

1.6 GROUNDBREAKING CEREMONY: The groundbreaking ceremony for this project may occur before the Notice-to-
Proceed is issued. The contractor shall coordinate with the project manager regarding the ceremony schedule after 
the award of the contact. The contractor shall prepare, after the award the contract, all submittals for the construction 
sign and secure all necessary approvals. The contractors shall provide necessary coordination for the 
groundbreaking ceremony, to occur before or during the construction at a cost not to exceed the amount described in 
the allowance. 
 

1.7 QUALIFIED STORM WATER POLLUTION PREVENTION PLAN (SWPPP) DEVELOPER (QSD) and QUALIFIED 
SWPPP PRACTITIONER (QSP): All qualifying bidding contractors shall have under their employment or contract the 
QSD that will be responsible for preparing, amending, and certifying the SWPPP for this project, and the QSP that 
will be responsible for performing the monitoring of the storm water and non-storm water visual observations, 
sampling, and analysis of the Best Management Practices (BMPs) required by the State of California Water 
Resources Control Board General Permit and the Section 01571 of the specifications. This form (page GR-S8) must 
provide valid names and certification numbers for the QSD and QSP at the time of bid to meet the minimum 
qualification for this project; however, submission of the form (pages GR-S8) does not in and of itself constitute 
qualification. Failure to submit the completed said form with the bid will result in the bid being non-
responsive.  

 
1.8 GENERAL CONDITIONS ARTICLE 12 - LENGTH OF WORKDAY AND WORK WEEK: 
 The second paragraph is hereby amended to read: 
 “A working day shall be Monday through Saturday, and work shall be between 7:00 a.m. and 4:00 p.m., unless 

otherwise approved by the PROJECT MANAGER or the BOARD OF RECREATION AND PARK COMMISSIONERS 
or revised by CITY Ordinance.” 

 
2.1 STORMWATER POLLUTION CONTROL MEASURES FOR CONSTRUCTION ACTIVITIES (APPENDIX A): 
 This project involves construction activity on more than one acre of disturbed soil.  The Contractor must comply with 

the requirements of Appendix A – Stormwater Pollution Control Measures for Construction Activities, as applicable to 
sites of more than one acre of disturbed soil. 

 
2.2 A fixed cash allowance has been allocated to each of the following items of the Bid Breakdown (see Bid Proposal).  

Requirements for each Fixed Cash Allowance Item are referenced below.  Overhead and Profit, at the rates listed 
below, shall be added to the actual invoiced amount. 

 
Bid  
Item No. Description         Amount 

  
2.   Allowance for Groundbreaking Ceremony                                     $15,0000 

                
3.   Allowance for Payment for Permits                                               $120,000 

 
   

If these items are not executed, or are only partially executed, or the allowance for any item is not expended or 
partially expended, then a deductive Change Order shall be issued for the amount that is not expended.  If, however, 
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these items are over expended (with ENGINEER'S prior approval), then an appropriate Change Order shall be 
executed in accordance with the provisions of the GENERAL REQUIREMENTS Section 27 –- CHANGE ORDERS, 
except for Overhead and Profit wherein the above listed rates shall apply. 

 
2.3. The following supplement modifies the “General Requirements” 

 Add Section 01571 “Stormwater Pollution Control Measures for Construction Activities” (Appendix A) 
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MEMBRANE STRUCTURE DESIGN/ENGINEERING SERVICE MINIMUM QUALIFICATIONS  

 
FAILURE TO SUBMIT THIS FORM WITH THE BID OR FAILURE TO MEET THE MINIMUM QUALIFICATIONS OF THE 

DESIGN/ENGINEERING SERVICE WILL RESULT IN THE BID BEING NON-RESPONSIVE 
The intent of this form is to solicit information to confirm if the membrane structure design/engineering service meets the 
minimum qualifications as a membrane design/engineering firm (MEMBRANE ENGINEER) for the Reseda Skating Facility 
project. The MEMBRANE ENGINEER who will actually design and engineer the membrane structure in this project must be 
experienced and have designed/engineered at least three (3) membrane structures over 10,000 sq.ft. and one (1) structure 
over 20,000 sq.ft. in California in the past ten (10) years and must be able to design a structure that meets all the current 
codes. The facilities must be new construction and be currently in operation. Bidder must complete and submit with the bid the 
“Membrane Structure Design/Engineering Service Minimum Qualifications”. The forms (pages GR-S4 through GR-S5) helps 
determine if the MEMBRANE ENGINEER meets the minimum qualification for this project; however, submission of the forms 
(pages GR-S5 through GR-S6) does not in and of itself constitute qualification. The Bidder must submit information below on 
projects that the MEMBRANE ENGINEER has completed. 
 
Name of Membrane Structure Design/Engineering Firm 
 
____________________________________________________________________________________________________                
 
PROJECT NO. 1 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 
 
PROJECT NO. 2 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
2. Telephone ________________________________________________________________ 
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PROJECT NO. 3 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 
 
PROJECT NO. 4 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 
 
PROJECT NO. 5 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 

END OF DOCUMENT 
MUST BE SUBMITTED WITH THE BID 
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FURNITURE, FIXTURE AND EQUIPMENT CONTRACTOR MINIMUM QUALIFICATIONS 
 

FAILURE TO SUBMIT THIS FORM WITH THE BID OR FAILURE TO MEET THE MINIMUM QUALIFICATIONS OF THE 
FURNITURE, FIXTURE AND EQUIPMENT CONTRACTOR WILL RESULT IN THE BID BEING NON-RESPONSIVE 

The intent of this form is to solicit information to confirm if the furniture, fixture and equipment contractor (FFE Contractor) 
meets the minimum qualifications as an FFE Contractor for the Reseda Skating Facility project. The FFE Contractor who will 
actually perform the FFE scope of work in this project must have adequate qualifications and experience in constructing ice 
rinks and installing ice rink equipment. In order for a bid to be considered eligible for this project, the FFE Contractor must 
have completed at least three (3) ice rinks in the past ten (10) years. The facility must be currently in operation. The bidder 
must complete and submit with the bid the “Fixture, Furniture and Equipment Contractor’s Minimum Qualifications” forms 
(pages GR-S6 through GR-S7), attached herewith; however, submission of the forms (pages GR-S6 through GR-S7) does not 
in and of itself constitute qualification. The Bidder must submit information below on projects that the FFE Contractor has 
completed. Duplicate the form for multiple contractors. 
 
Name of FFE Contractor(s) 
 
____________________________________________________________________________________________________                
 
PROJECT NO. 1 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 
 
PROJECT NO. 2 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
2. Telephone ________________________________________________________________ 
 MUST BE SUBMITTED WITH THE BID 
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PROJECT NO. 3 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 
 
PROJECT NO. 4 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 
 
PROJECT NO. 5 
 
A. Project Information 
 1. Project Name and Address ________________________________________________________________ 
 
 2. Project Description ________________________________________________________________ 
  (Meeting minimum  ________________________________________________________________ 
  qualifications above) ________________________________________________________________ 
 
 3. Construction Cost ________________________________________________________________ 
 
 4. Year Completed ________________________________________________________________ 
 
B. Contact Information 
 1. Owner / Reference Name ________________________________________________________________ 
 
 2. Telephone ________________________________________________________________ 

END OF DOCUMENT 
MUST BE SUBMITTED WITH THE BID 
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QUALIFIED SWPPP DEVELOPER 

AND 
QUALIFIED SWPPP PRACTITIONER  

 
FAILURE TO LIST A QUALIFIED STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

DEVELOPER (QSD) AND A QUALIFIED SWPPP PRACTIONER (QSP) OR FAILURE TO SUBMIT THIS 
FORM WITH THE BID WILL RESULT IN THE BID BEING NON-RESPONSIVE 

 
The intent of this form is to solicit information to confirm the name and certification number of (A) the QSD that will be 
responsible for preparing, amending, and certifying the SWPPP for this project, and the name and certification number of (B) 
the QSP that will be responsible for performing the monitoring of the storm water and non-storm water visual observations, 
sampling, and analysis of the Best Management Practices (BMPs) required by the State of California Water Resources 
Control Board General Permit and the Section 01571 of the specifications. This form (page GR-S8) must provide valid names 
and certification numbers for the QSD and QSP at the time of bid to meet the minimum qualification for this project; however, 
submission of the form (pages GR-S8) does not in and of itself constitute qualification. 
 
ITEM NO. 1 
 
A. QUALIFIED SWPPP DEVELOPER 
 
 1. Name of Qualified SWPPP Developer  _________________________________________________________ 
 
 2. Certification Number ________________________________________________________________ 
 
 3. Address ________________________________________________________________ 
 
 4. Telephone ________________________________________________________________ 
 
ITEM NO. 2 
 
B. QUALIFIED SWPPP PRACTITIONER 
 
 1. Name of Qualified SWPPP Practitioner  _________________________________________________________ 
 
 2. Certification Number ________________________________________________________________ 
 
 3. Address ________________________________________________________________ 
 
 4. Telephone ________________________________________________________________ 
  
 
 
 
 
 
 
 
 

 
MUST BE SUBMITTED WITH THE BID 
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APPENDIX A 

 
SECTION 01571 

 
STORMWATER POLLUTION CONTROL 

MEASURES FOR CONSTRUCTION ACTIVITIES 
 
 
 
 
 
 
 
 
 
 
 

This project involves construction activity on Reseda Skating Facility one acre of disturbed soil.  The Contractor 
must comply with the requirements of Appendix A – Stormwater Pollution Control Measures for Construction 

Activities, as applicable to sites of less than one acre of disturbed soil. 
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SECTION 01571 
STORMWATER POLLUTION CONTROL  
MEASURES FOR CONSTRUCTION ACTIVITIES 
 
1.1 General: The Contractor shall exercise every reasonable precaution to protect channels, storm drains, 

and bodies of water from pollution. 
 

A. Conduct and schedule operations to minimize or avoid muddying and silting channels, drains, 
and waters. 

 
B. As required, obtain permits for erosion and water pollution control from the appropriate 

jurisdictional agency before starting Work. 
 

C. Provide any necessary water pollution control devices to prevent, control, and abate water 
pollution, and implement good housekeeping pollution control measures to reduce the discharge 
of pollutants from work sites to the maximum extent practicable. These water pollution control 
devices include drains, gutters, slope protection blankets and retention basins and shall be 
constructed concurrently with other Work at the earliest practicable time. 

 
D. Exercise care in preserving vegetation and protecting property, to avoid disturbing areas beyond 

the limits of the Work. Promptly repair any damage caused by Contractor operations. 
 

E. Comply with the specific requirements based on acreage of disturbed soil. 
 

F. Penalties: Failure to comply with this Section may result in significant fines and possible 
imprisonment.  The RWQCB or other prosecuting authority may assess fines of up to $32,500 per 
day for each violation.  Should the City be fined or penalized as a result of the Contractor failing 
to comply with this Section, the Contractor shall reimburse the City for any and all fines, penalties 
and related costs. 

 
G. Notification and Report: If pollution occurs in the work area for any reason or when the Contractor 

becomes aware of any violation of this Section, correct the problem and immediately notify the 
Inspector.  In addition, submit a written report to the Engineer within seven (7) calendar days 
describing the incident and the corrective actions taken. If either the Inspector or Engineer is first 
to observe pollution or a violation, the Contractor shall also explain in the written report why the 
Work was inadequately monitored. 

 
H. The provisions of this Section describe minimum compliance and do not preclude other more 

stringent stormwater pollution control measures that may be required in the Contract. 
 
1.2 Definitions 
 

A. “Construction activity": Operations such as clearing, grading, disturbances to the ground such as 
stockpiling, or excavation that results in soil disturbances. If construction activity is part of a larger 
common plan of development, the amount of disturbed soil is the total land area of disturbed soil that 
results under the common plan. 

 
1.3 Payment: All costs for work required for compliance with this Section shall be included within the Bid 

Prices. 
 
2.1 Construction activity - less than one acre of disturbed soil: Comply with the following minimum water 

quality protection requirements: 
 

A. Retain eroded sediments and other pollutants on-site and do not allow transportation from the site 
by sheet flow, swales, area drains, natural drainage, or wind.  Control slope and channel erosion 
by implementing an effective combination of best management practices (BMPs). Such BMPs 
include scheduling grading during non-rainy seasons, planting and maintaining vegetation on 
slopes and covering erosion-susceptible slopes. 

 
B. Protect stockpiles of earth and other construction-related materials from being transported from 

the site by wind or water. 
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C. Properly store and handle fuels, oils, solvents, and other toxic materials to not contaminate the 
soil or surface waters, enter the groundwater, or be placed where they may enter a live stream, 
channel, drain, or other water conveyance facility.  Protect all approved toxic storage containers 
from weather. Clean spills immediately and properly dispose of cleanup materials. Spills shall not 
be washed into live streams, channels, drains, or other water conveyance facilities. 

 
D. Do not wash excess or waste concrete into the public way or any drainage system. Retain 

concrete wastes on-site until they can be appropriately disposed of or recycled. 
 

E. Deposit trash and construction-related solid wastes in covered receptacles to prevent 
contamination of rainwater and dispersal by wind. 

 
F. Do not allow sediments and other materials to be tracked from the site by vehicle traffic.  Stabilize 

construction entrance roadways to inhibit sediments from being deposited onto public ways. 
Immediately sweep up accidental depositions. Do not allow depositions to be washed away by 
rain or by any other means. 

 
G. Contain non-stormwater runoff from equipment or vehicle washing and any other activity at the 

work site. 
 

H. At completion of the Work, clear the worksite of debris and restore to a condition at least equal to 
or better than prior to construction. 

 
I. When construction activity with grading is likely to occur during the rainy season (October 1 

through April 15), prepare a Wet Weather Erosion Control Plan (WWECP) per LAMC Section 
61.02. The WWECP must be submitted to the Engineer for approval within thirty (30) calendar 
days after execution of the Contract. 

 
Guidance on preparing the WWECP can be found in “Development Best Management Practices 
Handbook - Part A, Construction Activities”, adopted by the Board and as authorized by LAMC 
Section 64.72. The handbook can be viewed at  or obtained at cost at Bureau of Engineering 
public counters. 

 
J. When working in live streams, these are additional water pollution control requirements. 

 
1. Erect barriers sufficient to prevent muddying or polluting streams.  

 
2. Prior to removing materials from a flowing stream, use a stream bypass or other 

equivalent means to keep the flow in the stream free of the mud or silt from the removal 
operations. 

 
3. Avoid transporting materials across live streams. If not possible, the transportation 

operation must be designed to prevent materials from falling into the stream and cannot 
muddy the stream. 

4. Equipment may not be operated in a live stream or channel unless the Contractor can 
demonstrate to the Engineer’s satisfaction that no other practical alternatives exist. The 
equipment must be designed to prevent materials from falling into the stream and cannot 
muddy the stream. 

 
5. Do not allow fresh portland cement or fresh portland cement concrete to enter the water 

flowing in streams, channels or drains. 
 

6. Do not allow material derived from the Work to be deposited in a live stream, channel or 
drain. 

 
2.2 Construction activity - one acre or more of disturbed soil.  In addition to the requirements for Section 

2.1 - “Construction activity - less than one acre of disturbed soil”, file a Notice of Intent (NOI) with the 
State Water Resources Control Board and apply for coverage under the State General Construction 
Activity Stormwater Permit (GCASP) (NPDES No. CAS000002. Comply with all of the requirements of the 
GCASP, including preparing and implementing a Storm Water Pollution Prevention Plan (SWPPP).  The 
SWPPP must describe the erosion control practices to be implemented during construction and the 
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selection and implementation of appropriate BMPs to account for site-specific and seasonal conditions.  
This supercedes the Section 2.1(I) WWECP requirement for describing erosion control practices. 

 
The Waste Discharge Identification Number (WDID) is evidence of NOI submittal. Provide the WDID to the 
Engineer and other agencies that issued permits for the project (such as the Department of Building & Safety). 
Guidance with the GCASP, NOI and SWPPP is available in the "Construction Handbook" published by the 
California Stormwater Quality Association and downloadable from their web site at 
https://www.casqa.org/resources/bmp-handbooks.  

 
A. Compliance with the GCASP requires: 

 
1. Submitting a NOI to the SWRCB and paying fees prior to start of construction; 

 
2. Preparing the SWPPP before start of construction; 

 
3. Keeping the SWPPP on site, implementing it during construction, and revising it as 

needed; and 
 

4. Submitting a Notice of Termination with the SWRCB when construction is complete. 
 

B. Implementing the SWPPP requires: 
 

1. Certifying by July 1 of each year that construction activities are in compliance with the 
GCASP and SWPPP, 

 
2. If there were instances of non-compliance, the Contractor shall submit notifications of 

non-compliance to the Los Angeles Regional Water Quality Control Board (RWQCB) 
within 30 calendar days from the time the non-compliance was first identified. 

 
3. If the Contractor, SWRCB, or RWQCB determines that stormwater discharges and/or 

authorized non-stormwater discharges are causing or contributing to an exceedance of 
an applicable water quality standard, the Contractor shall: 

 
a. Implement corrective measures immediately and notify the RWQCB as soon as 

possible but no later than 48 hours after discovering the discharges. Unless 
otherwise directed by the RWQCB, follow up the notification with a report within 
14 calendar days to the RWQCB. The report must describe: (1) the nature and 
cause of the water quality standard exceedance; (2) the BMPs currently being 
implemented; (3) any additional BMPs which will be implemented to prevent or 
reduce pollutants that are causing or contributing to the exceedance of water 
quality standards; (4) any maintenance or repair of BMPs; (5) an implementation 
schedule for corrective actions; and, (6) a description of actions taken to reduce 
the pollutants causing or contributing to the exceedance. 

 
b. Immediately revise the SWPPP and monitoring program to incorporate the additional 

BMPs that have been and will be implemented, the implementation schedule, and any 
additional monitoring needed. 

 
c. The Contractor is advised that none of the foregoing prevent the RWQCB from enforcing 

any provisions of the GCASP while the Contractor prepares and implements the above 
report. 

 
4. Amending the SWPPP as needed. Sign and date all amendments, attach them directly to 

the SWPPP and promptly provide copies of all amendments to the Engineer. 
 
5. Ensuring that persons responsible for preparing, implementing, and amending the 

SWPPP and responsible for permit compliance are appropriately trained.  This includes 
personnel responsible for installing, inspecting, maintaining, and repairing BMPs.  Include 
documentation of their training in the SWPPP. 

 
6. Inspect BMPs before and after each storm and once each 24-hour period during 

extended storm events to assess BMP effectiveness. Implement BMP repairs or changes 
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as soon as feasible. Document each inspection with a checklist kept with the SWPPP, 
using forms provided by the SWRCB, RWQCB or equivalent. 

 
7. Develop and implement a sampling and analysis program for pollutants which are not 

visually detectable in storm water discharges, which are or should be known to occur on 
the construction site, and which could cause or contribute to an exceedance of water 
quality objectives in the receiving water. 

 
8. In addition to plans or permits required by local, state, or federal agencies, maintain 

copies of the GCASP, SWPPP their amendments and their reference documents 
available for review at the construction site. 

  
9. Retain records/copies of: data used to complete the NOI; the SWPPP and all 

attachments and amendments; compliance certifications; notifications of non-compliance; 
training; incidents such as spills or other releases, including photographs as available; 
sampling and analysis of discharges discovered through visual monitoring; all reports 
required by the GCASP; BMP inspections and checklists, and maintenance and repair 
activities; and activity-based BMPs, such as good housekeeping, that have been 
implemented. 

 
10. After the Work is complete and final acceptance by the City, submit to the Engineer, all 

records/copies of documents required by the GCASP, including, but not limited to, the 
records/copies of the documents noted above. 

 
 

END OF SECTION 
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CONCRETE FORMWORK WORK ORDER NO.  E1701121D  
RESEDA SKATE FACILITY 03 10 00 - 1 

SECTION 03 10 00 

CONCRETE FORMWORK 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A The CONTRACTOR shall furnish all materials for concrete formwork, bracing, shoring, 
and supports and shall design and construct all falsework and scaffolding, all in 
accordance with the provisions of the Contract Documents. 

B. DEFINITIONS 

1. Exposed Concrete: All concrete that is visible in the finished work, including
concrete to be painted.

2. Unexposed Concrete: All other concrete that is concealed in the finished work,
including plastered surfaces and attic and utility spaces.

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Comply with the reference standards and Standard Specifications as specified in the 
GENERAL REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards, as applicable: 

1 Government Standards: 

PS 1 U.S. Product Standard for Concrete Forms, Class I 
PS 20 American Lumber Softwood Standard 
CSS Caltrans Standard Specifications 

2 Commercial Standards: 

ACI 347 Recommended Practice for Concrete Formwork 
ACI 117 Standard Tolerances for Concrete Construction and Materials 

1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

B. The following submittals and specific information shall be provided. 

1. Falsework Calculations and Drawings:  The CONTRACTOR shall comply with all the
latest applicable Sections of the Division of Industrial Safety, Construction Safety
Orders.  For all falsework or vertical shoring installations where the height of the
falsework or vertical shoring, as measured from the top of the sills to the soffit of the
superstructure, exceeds 14 feet, or where individual horizontal span lengths exceed
16 feet, or where provision for vehicular, pedestrian, or railroad traffic through
falsework or vertical shoring is made, Plans and Calculations shall be prepared and
signed by a Civil Engineer, registered in the State of California.  A copy of the
falsework plan or shoring layout shall be available on the job site at all times.  The
Engineer who designed the falsework or vertical shoring shall personally inspect such
work and provide a written certification that the work conforms to the design.
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Scaffolding Calculations and Drawings: Scaffolding shall be defined in 
accordance with and shall conform to the Construction Safety Orders of the 
Division of Industrial Safety. If scaffolding is constructed for this project over or 
adjacent to traffic, or suspended from the traveled way, the Contractor shall 
submit to the Engineer working drawings for scaffolding systems. The scaffolding 
manufacturer's name, address, and phone number shall be shown on the 
working drawings.  The working drawings, details and calculations for the 
scaffolding shall be stamped and signed by an engineer who is registered as a 
Civil Engineer in the State of California.  In addition, prior to submitting the 
working drawings to the Engineer, the working drawings shall be stamped and 
signed by an independent reviewer who is registered as a Civil Engineer in the 
State of California.  The independent reviewer shall not be employed by the 
same entity preparing the working drawings. 

2. The CONTRACTOR shall, in accordance with the requirements in GENERAL
REQUIREMENTS file with the City detailed plans of the falsework and
scaffolding proposed to be used.  Such plans and calculations shall be in
sufficient detail to indicate the general layout, pattern layout, dimensioned to
precisely locate grooves, form panel jointing, and similar features.  The submittal
shall also include sizes of members, anticipated stresses, grade of materials to
be used, and typical soil conditions.

a. Form Release Compound
b. Form Ties and Spreaders
c. Installation Instructions

1.4 QUALITY ASSURANCE 

A. Tolerances:  The variation from established grade or lines shall not exceed 1/4-inch in 10 
feet and there shall be no offsets or visible waviness in the finished surface.  All other 
tolerances shall be within the tolerances specified in ACI 117, unless noted otherwise. 

B. Laborers: Use adequate number of skilled laborers who are thoroughly trained and 
experienced in the necessary crafts and who are completely familiar with the specified 
requirements and the methods needed for proper performance of the work of this 
Section. 

C. Prior to construction of formwork for concrete beams and slabs above grade, Contractor 
shall conduct a meeting at the site to determine and define all cambers required for the 
project. ENGINEER, Contractor and Contractor's formwork installer shall be in 
attendance at this meeting. 

D. Engage a licensed surveyor to verify that work is within specified tolerances. Surveyor 
shall report in writing to the ENGINEER, with copy to Contractor, certifying work as 
acceptable or indicating deviations from allowable tolerances.  

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver materials for forms in timely manner to ensure uninterrupted progress.  

B. Store materials by methods that prevent damage and permit ready access for inspection 
and identification. 
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PART 2 - PRODUCTS 

2.1 GENERAL 

A. Except as otherwise expressly accepted by the ENGINEER, all lumber brought on the job 
site for use as forms, shoring, or bracing shall be new material.  All forms shall be smooth 
surface forms and shall be of the following materials: 

Walls  - Steel or plywood panel 
Columns - Steel, plywood or fiber glass  
Roof, floor, deck and soffit - Plywood, Steel Panels 
All other work  - Steel panels, plywood or tongue and groove lumber 

2.2 FORM AND FALSEWORK MATERIALS 

A. Materials for concrete forms, formwork, and falsework shall conform to the following 
requirements: 

1. Lumber shall be Douglas Fir or Southern Pine, construction grade or better, in
conformance with U.S. Product Standard PS20.

2. Plywood for concrete formwork shall be new, waterproof, synthetic resin bonded,
exterior type Douglas Fir or Southern Pine plywood manufactured especially for
concrete formwork and shall conform to the requirements of PS 1 for Concrete
Forms, Class I, and shall be edge sealed.

3. Form materials shall be metal, wood, plywood, or other material approved by the
ENGINEER that will not adversely affect the concrete and will facilitate
placement of concrete to the shape, form, line, and grade shown.  Metal forms
shall be an approved type that will accomplish such results.

Forms for exposed exterior concrete surfaces shall be American Plywood
Association (APA) High Density Overlay (HDO) Plyform Class I Ext. 48" X 96" X
3/4" minimum thickness.

Forms for other concrete surfaces shall be American Plywood Association (APA)
Douglas Fir B-B Plyform Class I Exterior PS 1,  3/4-inch minimum thickness.

4. Coated Form Plywood: For exposed painted concrete, plastic overlaid plywood of
grade specified above, factory coated with a form coating and release agent
equal to “Noxcrete”.

5. Tube forms: [Sonoco “Seamless Sonotubes”, Alton Building Products “Sleek
Seamless Standard Wall”], or equal, type leaving no marks in concrete, 1-piece
lengths for full required height.

B. Unless otherwise shown, exterior corners in exposed concrete members shall be 
provided with 3/4-inch chamfers.  Re-entrant corners in concrete members shall not have 
fillets unless otherwise shown. 

C. Forms and falsework to support the roof and elevated floor slabs shall be designed for 
the total dead load, and a minimum construction live load of 30 psf . 

D. Forms proposed for use at bridges shall comply with Caltrans Standard Specification 
Section 51. 
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2.3 FORM TIES 

A. Form ties with integral waterstops shall be provided with a plastic cone or other suitable 
means for forming a conical hole to insure that the form tie may be broken off back of the 
face of the concrete.  The maximum diameter of removable cones for rod ties, or of other 
removable form-tie fasteners having a circular cross-section, shall not exceed 1-1/2-
inches; and all such fasteners shall be such as to leave holes of regular shape for 
reaming. 

B. Form ties for water-retaining structures shall have integral waterstops.  Removable taper 
ties may be used except for water bearing structures, when approved by the ENGINEER. 
 A preformed neoprene or polyurethane tapered plug sized to seat at the center of the 
wall shall be inserted in the hole left by the removal of the taper tie. 

2.4 FORM RELEASE COMPOUND 

A. Form release compound shall be non-staining clear coating free from oil, silicone, wax, 
and not grain-raising,  Use [“Nox-crete Form coating” by Nox Crete, “Formshield” by 
Euclid Chemical Company, “Burke Bio Release” by Edoco, or “Cast-Off” by Sonneborn], 
or an approved equal.  Where form liners are used, provide form compound 
recommended by form liner manufacturer.  However, regardless of product use, provide 
form compound that is VOC compliant for the area used. 

2.5 EARTH FORMS 

A. Unless otherwise indicated or required, concrete for footings and pile caps may be placed 
directly against vertical excavated surfaces, provided the material will stand without 
caving, that minimum reinforcing steel clearances are maintained, and suitable provisions 
are taken to prevent raveling of top edges or sloughing of loose material from walls of 
excavation. Sides of excavation shall be made with a neat cut and the width made as 
indicated.  Concrete which is exposed to view on exterior shall be formed to maintained 
depth of 6 inches below finished grade.  

PART 3 - EXECUTION 

3.1 GENERAL 

A. Forms to confine the concrete and shape it to the required lines shall be used wherever 
necessary.  The CONTRACTOR shall assume full responsibility for the adequate design 
of all forms, and any forms which are unsafe or inadequate in any respect shall promptly 
be removed from the WORK and replaced at the CONTRACTOR's expense.  A sufficient 
number of forms of each kind shall be provided to permit the required rate of progress to 
be maintained.  The design and inspection of concrete forms, falsework, and shoring 
shall comply with applicable local, state and Federal regulations.  Plumb and string lines 
shall be properly installed before concrete placement and shall be maintained during 
placement.  Such lines shall be used by CONTRACTOR's personnel and by the 
INSPECTOR and shall be in sufficient number and properly installed.  During concrete 
placement, the CONTRACTOR shall continually monitor plumb and string line form 
positions and immediately correct deficiencies. 

B. Concrete forms shall conform to the shape, lines, and dimensions of members as called 
for on the Drawings, and shall be substantial, free from surface defects, and sufficiently 
tight to prevent leakage.  Forms shall be properly braced or tied together to maintain their 
position and shape under a load of freshly-placed concrete.  If adequate foundation for 
shores cannot be secured, trussed supports shall be provided.   
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C. Camber:  Place suitable jacks, wedges, or similar means to induce camber and to correct 
settlement in forms before and during concrete placing.  Camber shall be as determined 
in pre-installation meeting specified above.  In general, formwork shall be capable of 
accommodating camber of 1/8" per 10' of span plus 1/4". 

3.2 FORM DESIGN 

A. All forms shall be true in every respect to the required shape and size, shall conform to 
the established alignment and grade, and shall be of sufficient strength and rigidity to 
maintain their position and shape under the loads and operations incident to placing and 
vibrating the concrete.  Suitable and effective means shall be provided on all forms for 
holding adjacent edges and ends of panels and sections tightly together and in accurate 
alignment so as to prevent the formation of ridges, fins, offsets, or similar surface defects 
in the finished concrete.  Plywood, 3/4-inch and greater in thickness, may be fastened 
directly to studding if the studs are spaced close enough to prevent visible deflection 
marks in the concrete.  The forms shall be tight so as to prevent the loss of water, cement 
and fines during placing and vibrating of the concrete.  Specifically, the bottom of wall 
forms that rest on concrete footings or slabs shall be provided with a gasket to prevent 
loss of fines and paste during placement and vibration of concrete.  Such gasket may be 
a 1- to 1-1/2-inch diameter polyethylene rod held in position to the underside of the wall 
form. Adequate clean-out holes shall be provided at the bottom of each lift of forms.  The 
size, number, and location of such clean-outs shall be as acceptable to the INSPECTOR. 

B. Actual form design shall conform to ACI 347. 

C. For concrete mixes characterized as self-consolidating concrete, high performance 
concrete, or known to contain components that can potentially extend the plastic state of 
the concrete, the forms shall be designed to sustain the resulting  hydrostatic pressure for 
the total pour height or pressure head for that day of pour, whichever is more.  For such 
mixes, appropriate set-time tests shall be conducted in preparation of the mix design and 
this information made available to the form designer. 

D. Forms proposed for use at bridges shall comply with Caltrans Standard Specification 
Section 51-1. 

3.3 CONSTRUCTION 

A. Vertical Surfaces:  All vertical surfaces of concrete members shall be formed, except 
where placement of the concrete against the ground is shown.  Not less than 1-inch of 
concrete shall be added to the thickness of the concrete member as shown where 
concrete is permitted to be placed against trimmed ground in lieu of forms.  Such 
permission will be granted only for members of comparatively limited height and where 
the character of the ground is such that it can be trimmed to the required lines and will 
stand securely without caving or sloughing until the concrete has been placed. 

B. Construction Joints:  Concrete construction joints will not be permitted at locations other 
than those shown or specified, except as may be acceptable to the ENGINEER.  When a 
second lift is placed on hardened concrete, special precautions shall be taken in the way 
of the number, location, and tightening of ties at the top of the old lift and bottom of the 
new to prevent any unsatisfactory effect whatsoever on the concrete.  Pipe stubs and 
anchor bolts shall be set in the forms where required. 

C. Provide for openings, offsets, keyways, recesses, moldings, reglets, chamfers, blocking, 
screeds, bulkheads, anchorages, inserts and other features as required.  Fill form joints 
to produce smooth surfaces, intersections, and arrises.  Use polymer foam or equivalent 
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fillers at joints and where forms abut or overlap existing concrete to prevent leakage of 
mortar. 

D.   Set embedded piping and rough hardware in forms to be embedded in concrete in a 
manner so that the required strength of the structure will not be reduced. 

E. Apply form release compound on formwork in accordance with manufacturer’s 
instructions prior to placing of reinforcing steel, anchorages, and embedded items. 

F. Construct forms suitable for removal without hammering or prying against and damaging 
the concrete. 

G. Openings in Forms: Provide as required to facilitate cleaning and inspection.  Close such 
openings immediately after cleaning and before placement of concrete.  Provide air relief 
holes in formed top surfaces of concrete elements as required. 

H. Form Ties: 

1. Embedded Ties:  Holes left by the removal of form tie cones shall be clean and rough 
before being filled with mortar as specified for "Finish of Concrete Surfaces" in 
Section 033000, "Cast-in-Place Concrete".  Wire ties for holding forms will not be 
permitted.  No form-tying device or part thereof, other than metal, shall be left 
embedded in the concrete.  Ties shall not be removed in such manner as to leave a 
hole extending through the interior of the concrete members.  The use of snap-ties 
which cause spalling of the concrete upon form stripping or tie removal will not be 
permitted.  If steel panel forms are used, rubber grommets shall be provided where 
the ties pass through the form in order to prevent loss of cement paste.  Where metal 
rods extending through the concrete are used to support or to strengthen forms, the 
rods shall remain embedded and shall terminate not less than 1-inch back from the 
formed face or faces of the concrete. 

2. Removable Ties:  Where taper ties are approved for use in non water bearing 
structures, the larger end of the taper tie shall be on the wet side of walls in water 
retaining structures.  After the taper tie is removed, the hole shall be thoroughly 
cleaned and roughened for bond.  A precast neoprene or polyurethane tapered 
plug shall be located at the wall centerline.  The hole shall be completely filled 
with non-shrink grout for water bearing and below-grade walls.  The hole shall be 
completely filled with non-shrink or regular cement grout for above-grade walls 
which are dry on both sides.  Exposed faces of walls shall have the outer 2-
inches of the exposed face filled with a cement grout which shall match the color 
and texture of the surrounding wall surface. 

I. Coordination: 

1. Provide slots, openings, chases, recesses, grounds, nailers and screeds required 
by other trades and subsequent work. 

2. Ensure that conduit, pipes, sleeves, anchors, hangers and ties are secured in 
forms before concrete is placed. 

3.4 REUSE OF FORMS 

A. Forms may be reused only if in good condition and only if acceptable to the  
INSPECTOR.  Light sanding between uses will be required wherever necessary to obtain 
uniform surface texture on all exposed concrete surfaces.  Exposed concrete surfaces 
are defined as surfaces which are permanently exposed to view.  In the case of forms for 



WORK ORDER NO. E1701121B CONCRETE FORMWORK 
RESEDA SKATE FACILITY 03 10 00 - 7 

the inside wall surfaces of water retaining structures, unused tie rod holes in forms shall 
be covered with metal caps or shall be filled by other methods acceptable to the  
INSPECTOR. 

3.5 REMOVAL OF FORMS 

A. Careful procedures for the removal of forms shall be strictly followed, and this work shall be 
done with care so as to avoid damage the concrete. No heavy loading on green concrete will 
be permitted. The period of time for formwork removal shall be in accordance with ACI 318, 
Chapter 6 and Section 303-1.4 of Standard Specifications and as follows: 

1. Do not remove formwork until concrete has attained sufficient strength to support 
its own weight and all superimposed loads including construction loads and to 
permit form and falsework removal with complete safety. 

2. In the case of concrete members subject to bending stresses, where the member 
relies upon forms for vertical support, forms shall remain in place until test 
cylinders attain a minimum comprehensive strength of 75 percent of the 28-day 
strength specified in Section 033000, "Cast in-Place Concrete", provided, that no 
forms shall be disturbed or removed under individual panel or unit before the 
concrete in the adjacent panel or unit has attained 75 percent of the specified 28-
day strength and has been in place for a minimum of 7 days.   

3. Forms for roofs and elevated slabs shall remain in place a minimum of 10 days 
after concrete has been placed. 

4.  Forms for all vertical walls and columns shall remain in place at least 3 days after 
the concrete has been placed. 

5.  Formwork removal shall also be subject to the curing requirements of section 
033000 of these specifications and as authorized by the ENGINEER. 

6.   Reshore structural members as specified below because of design requirements 
or construction conditions to permit successive construction. 

B. The time required to establish said strength shall be determined by the ENGINEER 
based on test cylinders made for this purpose from the concrete placed and in 
accordance with ACI 318 and the curing requirements of section 033000. If the time so 
determined is more than the minimum time specified above, then that time shall be used 
as the minimum length of time. Forms for all parts of the WORK not specifically 
mentioned herein shall remain in place for periods of time as determined by the 
ENGINEER.  

3.6    FORMWORK TOLERANCES 

A. Deflection:  Limit deflection of forming surfaces from concrete pressure to L/240. 

B. Finish Lines:  Position formwork to maintain hardened concrete finish lines within 
following permissible deviations. 

1. Variation from Plumb: 

In 10'-0" 1/4” max. 

In any story or 20'-0"  3/8” max. 
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In 40'-0" or more 3/4” max. 

2.  Variation from Level or Grades Indicated 

In 10'-0" 1/4” max. 

In any bay or 20'-0" maximum  3/8” 

In 40'-0" or more 3/4” max. 

C. Building Lines:  Variation of linear building lines from established position in plan and 
related position of columns, walls and partitions: 

1. In any bay or 10'-0" maximum  1/2” 

2. In 40'-0" or more 1” 

D. Slab Openings:  Variations in size and location of sleeves and slab openings shall not 
exceed 1/4”. 

3.7 MAINTENANCE OF FORMS 

A. Forms shall be maintained at all times in good condition, particularly as to size, shape, 
strength, rigidity, tightness, and smoothness of surface.  Forms, when in place, shall 
conform to the established alignment and grades.  Before concrete is placed, the forms 
shall be thoroughly cleaned.  The form surfaces shall be treated with a nonstaining 
mineral oil or other lubricant acceptable to the ENGINEER.  Any excess lubricant shall be 
satisfactorily removed before placing the concrete.  Where field oiling of forms is 
required, the CONTRACTOR shall perform the oiling at least two weeks in advance of 
their use.  Care shall be exercised to keep oil off the surfaces of steel reinforcement and 
other metal items to be embedded in concrete. 

3.8 FALSEWORK 

A. The CONTRACTOR shall be responsible for the design, engineering, construction, 
maintenance, and safety of all falsework, including staging, walkways, forms, ladders, 
and similar appurtenances, which shall equal or exceed the applicable requirements of 
the provisions of the OSHA Safety and Health Standards for Construction, the 
requirements of the Construction Safety Orders of the California Division of Industrial 
Safety, and the requirements specified herein. 

B. All falsework shall be designed and constructed to provide the necessary rigidity and to 
support the loads.  Falsework for the support of a superstructure shall be designed to 
support the loads that would be imposed if the entire superstructure were placed at one 
time. 

C. Falsework shall be placed upon a solid footing, safe against undermining, and protected 
from softening.  When the falsework is supported on timber piles, the maximum 
calculated pile loading shall not exceed 20 tons.  When falsework is supported on any 
portion of the structure which is already constructed, the load imposed by the falsework 
shall be spread, distributed, and braced in such a way as to avoid any possibility of 
damage to the structure. 

D. Reshoring: 
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1. Minimum reshoring with falsework shall consist of not less than half the full 
required falsework added under the last placed floor over which full falsework is 
to be placed for the next floor above.  Leave reshoring in place for at least 10 
days after the floor above is placed, but in no case remove falsework until the 
next concrete placing has attained a compressive strength equal to 75% of that 
required for the 28 days age as determined by controlled test cylinders. 

2. Maintain a form and falsework removal record. 

E. Falsework proposed for use at bridges shall comply with Caltrans Standard Specification 
Section 51. 

END OF SECTION 
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SECTION 03 20 00 

REINFORCEMENT STEEL 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish, fabricate, and place all concrete reinforcement steel, 
welded wire fabric, couplers, and concrete inserts for use in reinforced concrete and 
masonry construction and shall perform all appurtenant work, including all the wires, 
clips, supports, chairs, spacers, and other accessories, all in accordance with the 
Contract Documents. 

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Comply with the reference standards of the GENERAL REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards, as applicable: 

1. Commercial Standards: 

ACI 315 Details and Detailing of Concrete Reinforcement. 

ACI 318 Building Code Requirements for Reinforced Concrete. 

ACI 350 Code Requirements for Environmental Engineering Concrete 
Structures. 

ACI 530 Building Code Requirements & Specifications for Masonry 
Structures 

WRI Manual of Standard Practice for Welded Wire Fabric. 

AWS D1.4 Structural Welding Code - Reinforcing Steel. 

ASTM A 82 Specification for Steel Wire, Plain, for Concrete Reinforcement. 

ASTM A 185 Specification for Welded Steel Wire Fabric For Concrete 
Reinforcement. 

ASTM A 497 Welded Deformed Steel Wire Fabric for Concrete 
Reinforcement. 

ASTM A 615 Specification for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement. 

ASTM A 706 Low-alloy Deformed Steel Bars for Concrete Reinforcement 

ASTM A 775 Specifications for Epoxy Coated Bar Reinforcement 

ASTM A 884 Specifications for Epoxy Coated Wire Reinforcement 

CRSI Manual of Standard Practice 
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CRSI  Recommended Practice for Placing Bar Supports, Specifications 
and Nomenclature 

 CRSI  Recommended Practice for Placing Reinforcing Bars 

2. Government Standards: 

CSS  Caltrans Standard Specifications. 

1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

B. The following submittals and specific information shall be provided. 

1. The CONTRACTOR shall furnish shop bending diagrams, placing lists, splice 
lengths and location, and drawings of all reinforcement steel prior to fabrication in 
accordance with GENERAL REQUIREMENTS, only if the reinforcing details 
differ from that shown on the plans.  

2. Details of the concrete reinforcement steel and concrete inserts shall be 
submitted by the CONTRACTOR at the earliest possible date after receipt by the 
CONTRACTOR of the Notice to Proceed.  Said details of reinforcement steel for 
fabrication and erection shall conform to ACI 315 and the requirements specified 
and shown.  The shop bending diagrams shall show the actual lengths of bars, to 
the nearest inch measured to the intersection of the extensions (tangents for bars 
of circular cross section) of the outside surface.  The shop drawings shall include 
bar placement diagrams which clearly indicate the dimensions of each bar splice. 

3. Where mechanical couplers are required or permitted to splice reinforcement 
steel, the CONTRACTOR shall submit Los Angeles City Department of Building 
and Safety's Research Report approval and manufacturer's literature which 
contains instructions and recommendations for installation for each type of 
coupler used; certified test reports which verify the load capacity of each type 
and size of coupler used; and shop drawings which show the location of each 
coupler with details of how it is to be installed in the formwork. 

4. If reinforcement steel is required or permitted to be spliced by welding at any 
location, the CONTRACTOR shall submit mill test reports which shall contain the 
information necessary for the determination of the carbon equivalent as specified 
in AWS D1.4.  The CONTRACTOR shall submit a written welding procedure for 
each type of weld for each size of bar which is to be spliced by welding; merely a 
statement that AWS procedures will be followed is not acceptable. 

1.4 QUALITY ASSURANCE 

A. If reinforcement steel is welded at any location, the CONTRACTOR shall submit 
certifications of procedure qualifications for each welding procedure used and certification 
of welder qualifications, for each welding procedure, and for each welder performing the 
work.  Such certification and qualifications shall be as required by the City of El Segundo. 

B. The CONTRACTOR shall provide samples of each type of weld used in the work in a 
quantity and of dimensions adequate for testing.  At the discretion of the INSPECTOR, 
radiographic testing of direct butt welds will be performed.  The CONTRACTOR shall 
provide assistance necessary to facilitate testing.  The CONTRACTOR shall repair any 
weld which fails to meet the requirements of AWS D1.4.  The costs of testing will be paid 



WORK ORDER NO. E1701121B REINFORCEMENT STEEL 
RESEDA SKATE FACILITY 03 20 00 - 3 

by the CITY; except, the costs of all tests which fail to meet specified requirements shall 
be paid by the CONTRACTOR. 

C. The CONTRACTOR shall provide to the INSPECTOR written identification of 
reinforcement steel by manufacturer's heat number and mil certification, and the 
fabricator's release number and type from the point of fabrication to the place of final 
incorporation of the rebar into the work. 

1.5 MARKING AND SHIPPING 

A. Tag bundled bars with identification, and transport and store so as not to damage any 
material.  Use metal tags indicating size, length and other marking shown on placement 
drawings.  Maintain tags after bundles are broken. 

PART 2 - PRODUCTS 

2.1 REINFORCEMENT STEEL 

A. All reinforcement steel for all cast-in-place reinforced concrete construction shall conform 
to the following requirements: 

1. Bar reinforcement shall conform to the requirements of ASTM A615, Grade 60 
Billet Steel Reinforcement with supplementary requirement S-1, and ASTM A706 
for rebars subject to welding, or as otherwise shown. 

2. Bar reinforcement for wall boundary elements, special moment frames, or when 
subject to welding, shall conform to ASTM A706, unless noted otherwise. 

3. Welded wire fabric reinforcement shall conform to the requirements of ASTM 
A185.  Welded wire fabric shall be furnished in flat sheets only. 

4. Spiral reinforcement may be cold-drawn steel wire conforming to the 
requirements of ASTM A82, when approved by the ENGINEER. 

5. All reinforcements shall be shop fabricated. Bending of reinforcing in the field will 
not be allowed. 

6. Epoxy coated reinforcing steel shall conform to the requirements of ASTM A775 
and A884, and shall be used where indicated on the drawing. 

7. Reinforcement with any of the following defects will not be acceptable and be 
immediately removed from the site: 

a. Bar lengths, depths, and/or bends exceeding the specified fabrication 
tolerances. 

b. Bends or kinks not shown on the Drawings 

c. Bars with reduced cross-section due to excessive rusting or other cause. 

B. Accessories: 

1. Accessories shall include all necessary chairs, slab bolsters, concrete blocks, tie 
wires, dips, supports, spacers, and other devices to position reinforcement during 
concrete placement.  Slab bolsters shall have gray plastic-coated legs. 

2. Concrete blocks (dobies), used to support and position reinforcement steel, shall 
have the same or higher compressive strength as specified for the concrete in 
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which it is located.  Where the concrete blocks are used on concrete surfaces 
exposed to view, the color and texture of the concrete blocks shall match that 
required for the finished surface.  Wire ties shall be embedded in concrete block 
bar supports. 

3. Use bar supports complying with CRSI recommendations, unless otherwise 
shown on the Contract Drawings.  

4. Do not use wood, brick, or other non-complying material. 

5. For slabs on grade, use supports with sand plates or horizontal runners where 
base material will not support chair legs. 

6. For exposed-to-view completed concrete surfaces, where legs of supports are in 
contact with forms, provide supports with either hot-dip galvanized or plastic-
protected legs.  CONTRACTOR's selection subject to the ENGINEER's approval. 

2.2 MECHANICAL COUPLERS 

A. Mechanical couplers shall comply with the applicable Department of Building and 
Safety’s Research Report.  Location of the Mechanical Couplers shall be approved by the 
ENGINEER.  The couplers shall develop a tensile strength which exceeds 125 percent of 
the yield strength of the reinforcement bars being spliced at each splice.  CONTRACTOR 
to provide the required number of couplers and bars for testing in accordance with the 
Report 

B. Where the type of coupler used is composed of more than one component, all 
components required for a complete splice shall be supplied.  This shall apply to all 
mechanical splices, including those splices intended for future connections. 

C. The reinforcement steel and coupler used shall be compatible for obtaining the required 
strength of the connection. Clearance and coverage requirements shall be maintained at 
all times. 

D. Couplers which are located at a joint face shall be a type which can be set either flush or 
recessed from the face as shown.  The couplers shall be sealed during concrete 
placement to completely eliminate concrete or cement paste from entering.  After the 
concrete is placed, couplers intended for future connections shall be plugged and sealed 
to prevent any contact with water or other corrosive materials.  Threaded couplers shall 
be plugged with plastic plugs which have an O-ring seal. 

E. Hot-forged sleeve-type couplers shall not be used. 

2.3 WELDED SPLICES 

A. Welded splices shall be provided where shown and where approved by the ENGINEER.  
All welded splices of reinforcement steel shall develop a tensile strength which exceeds 
125 percent of the yield strength of the reinforcement bars which are connected.  Provide 
two samples of each bar size for testing.  When welding is to be done in the field, provide 
field prepared samples.  Preparation shall be made by welder actually preparing the 
production run.  

B. All materials required to conform the welded splices to the requirements of AWS D1.4 
shall be provided. 

C. All welding shall be performed by City of Los Angeles certified welders.  All shop welding 
shall be performed at shops of a City of Los Angeles approved fabricator. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. All reinforcement steel, welded wire fabric, couplers, and accessories shall be fabricated, 
and placed in accordance with the requirements of the City of El Segundo Building Code, 
CRSI Recommended Practices and Manual, and WRI, and the supplementary 
requirements specified herein. 

3.2 FABRICATION 

A. General:  Reinforcement steel shall be accurately formed to the dimensions and shapes 
shown, and the fabricating details shall be prepared in accordance with ACI 315 and ACI 
318 or ACI 350 (as applicable), except as modified by the Drawings.  Bars shall be bent 
cold. 

B. The CONTRACTOR shall fabricate reinforcement bars for structures in accordance with 
bending diagrams, placing lists, and placing drawings. Said drawings, diagrams, and lists 
shall be prepared by the CONTRACTOR as specified under GENERAL 
REQUIREMENTS. 

C. Fabricating Tolerances:  Bars used for concrete reinforcement shall meet the following 
requirements for fabricating tolerances: 

1. Sheared length:  ± 1 inch  

2. Depth of truss bars:  + 0, - 1/2 inch  

3. Stirrups, ties, and spirals:  ± 1/2 inch  

4. All other bends:  ± 1 inch  

3.3 PLACING 

A. Placing:  Reinforcement steel shall be accurately positioned as shown, and shall be 
supported and wired together to prevent displacement, using annealed iron wire ties or 
suitable clips at intersections. All reinforcement steel shall be supported using approved 
accessories and chairs which are strong and rigid enough to prevent any displacement of 
the reinforcement steel and shall comply with the applicable Department of Building and 
Safety’s Research Report.  Where concrete is to be placed on the ground, supporting 
concrete blocks (or dobies) shall be used, in sufficient numbers to support the bars 
without settlement, but in no case shall such support be continuous.  All concrete blocks 
used to support reinforcement steel shall be tied to the steel with wire ties which are 
embedded in the blocks. Use care not to damage vapor barriers where they occur. 

B. The portions of all accessories in contact with the formwork shall be made of concrete, 
plastic, or steel coated with a 1/8-inch minimum thickness of plastic which extends at 
least 1/2-inch from the concrete surface.  Plastic shall be gray in color. 

C. Tie wires shall be bent away from the forms in order to provide the specified concrete 
coverage. 

D. Bars additional to those shown which may be found necessary or desirable by the 
CONTRACTOR for the purpose of securing reinforcement in position shall be provided by 
the CONTRACTOR at its own expense. 
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E. Placing Tolerances:  Unless otherwise specified, reinforcement placing tolerances shall 
be within the limits specified in Section 7.5 of ACI 318 except where in conflict with the 
requirements of the City of El Segundo Building Code. 

F. Bars may be moved as necessary to avoid interference with other reinforcement steel, 
conduits, or embedded items.  If bars are moved more than one bar diameter, or enough 
to exceed the above tolerances, the resulting arrangement of bars shall be reviewed and 
accepted by the ENGINEER. 

G. Welded wire fabric reinforcement placed over horizontal forms shall be supported on slab 
bolsters having gray, plastic-coated standard type legs as specified in Paragraph B 
herein.  Slab bolsters shall be spaced not less than 30 inches on centers, shall extend 
continuously across the entire width of the reinforcement mat, and shall support the 
reinforcement mat in the plane shown. 

H. Welded wire fabric placed over the ground shall be supported on wired concrete blocks 
(dobies) spaced not more than 3 feet on centers in any direction.  The construction 
practice of placing welded wire fabric on the ground and hooking into place in the freshly 
placed concrete shall not be used. 

3.4 SPACING OF BARS 

A. Spacing of reinforcement shall comply with ACI 318 requirements. 

3.5 SPLICING 

A. General:  Reinforcement bar splices shall only be used at locations shown.  When it is 
necessary to splice reinforcement at points other than where shown, the character of the 
splice and location shall reqiure acceptance of  the ENGINEER. 

B. Splices of Reinforcement:  The length of lap for reinforcement bars, unless otherwise 
shown shall be in accordance with ACI 318, Section 12.15.1 for a class B splice.  Stagger 
splices in horizontal wall bars at least 48” longitudinal in alternate bars and opposite 
faces.  

C. Laps of welded wire fabric shall be in accordance with the ACI 318. Adjoining sheets 
shall be securely tied together with No. 14 tie wire, one tie for each 2 running feet.  Wires 
shall be staggered and tied in such a manner that they cannot slip. 

D. Splices in column spiral reinforcement, when necessary, shall be made by welding or by 
a lap of 1-1/2 turns. 

E. Mechanical couplers: Install in accordance with the approved submittal. 

F. Bending or Straightening:  Reinforcement shall not be straightened or rebent in a manner 
which will injure the material.  Bars with kinks or bends not shown shall not be used.  All 
bars shall be bent cold, unless otherwise permitted by the ENGINEER. No bars partially 
embedded in concrete shall be field-bent except as shown or specifically permitted by the 
ENGINEER. 

3.6 CLEANING AND PROTECTION 

A. The surfaces of all reinforcement steel and other metalwork to be in contact with concrete 
shall be thoroughly cleaned of all dirt, grease, loose scale and rust, grout, mortar and 
other foreign substances immediately before the concrete is placed.  Where there is 
delay in depositing concrete, reinforcement shall be reinspected and, if necessary 
recleaned.  Bars with reduced cross-section due to excessive rusting or other cause will 
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not be acceptable for use and shall be replaced by the CONTRACTOR at no additional 
cost to the Owner. 

3.7 FIELD QUALITY CONTROL 

A. Inspection: Secure inspection and acceptance from INSPECTOR before concrete is 
placed.  Make arrangements in advance for geotechnical inspection of foundations, 
continuous inspection as required, and/or structural observation by the designated 
registered design professional prior to concrete placement. 

END OF SECTION 
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SECTION 03 25 00 

CONCRETE ACCESSORIES 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies to install all 
concrete accessories to complete the Work including cast-in-place anchor bolts (also 
known as anchor rods), epoxy grouted anchor bolts or dowels and, expansion or 
adhesive anchors, in accordance with the requirements of the Contract Documents. 

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Comply with the reference standards and Standard Specifications of the GENERAL 
REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards, as applicable. 

1. Commercial Standards: 

AISC Code of Standard Practice for Steel Buildings and Bridges 

AISC Specifications for the Design, Fabrication and Erection of 
Structural Steel for Buildings 

ASTM A 36 Specifications for Carbon Structural Steel 

ASTM A 153 Specifications for Zinc Coating (Hot Dip) on Iron and Steel 
Hardware 

ASTM A 193 Specifications for Alloy-Steel and Stainless Steel Bolting 
Materials for High-Temperature Service  

ASTM A 194 Specifications for Carbon and Alloy Steel Nuts for Bolts for High-
Pressure and High-Temperature Service  

ASTM A 307 Specifications for Carbon Steel Bolts and Studs, 60,000 PSI 
Tensile Strength 

ASTM A 449 Specifications for Quenched and Tempered Steel Bolts and Studs 

ASTM A 615 Specifications for Deformed and Plain Billet-Steel Bars for 
Concrete Reinforcement 

ASTM B 633 Specifications for Electrodeposited Coatings of Zinc on Iron and 
Steel  

ASTM B 695 Specifications for Coatings of Zinc Mechanically Deposited on 
Iron and Steel 

ASTM F 436 Specifications for Hardened Steel Washers 

ASTM F 1554 Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-
ksi Yield Strength 
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1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

B. The following submittals and specific information shall be provided. 

1. High Strength Anchor Bolts:  The CONTRACTOR shall provide mill certificates 
and certified compliance with ASTM F 1554; A 449 with F 436. 

2. The CONTRACTOR shall submit shop drawings for all welded or fabricated 
items for use as anchors. 

3. The CONTRACTOR shall submit catalog cuts and manufacturer’s 
recommendations, with applicable City of Los Angeles Research Reports, for all 
expansion and adhesive anchors, and anti-seize thread lubricants. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Anchor Size:  Anchor size shall be as specified or shown on plans. 

B. Anchor Material: 

1. Water-containment or sanitary structures, immersion service, or exposed exterior 
locations: Stainless steel. 

2. Other locations: Galvanized steel as permitted by the corresponding ASTM except 
as listed in the contract drawings. 

C. Anchor Length: Sufficient to extend through the nut(s) and not more than 1/4 inch beyond 
the nut when exposed while meeting the required embedment as indicated on the 
contract drawings or as required by the associated Los Angeles Department of Building 
and Safety’s Research Report. 

2.2 ANCHOR GRADES 

A. Anchor Bolts and Nuts:  

1. High Strength: ASTM F 1554 Grade 105; A 449, galvanized. Provide with 
corresponding galvanized hardened washers. 

2. Stainless steel: ASTM A 193 and A 194, Type 316N, Grade 8MN. 

3. Unspecified: ASTM F 1554 Grade 36; A 36 or A 307, galvanized. 

4. Galvanizing:  Hot dipped as required per ASTM F 1554; 1.25 ounces per square 
foot per ASTM A 153 or B 633; When protected from the atmosphere, moisture 
and sewage gases, ASTM B 695 is also acceptable. 

5. Other Coatings: None; As specified in the contract drawings. 

B. Flat Washers: Same material and finish as nut and bolt. For high strength bolts, use 
ASTM F 1554; F 436. 

C. Anti-Seize Thread Lubricant for use with stainless steel anchors: 

1. Jet-Lube "Nikal" 
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2. Never-Seez "Pure Nickel Special" 
3. Permatex "Nickel Anti-Seize" 
4. Or an approved equal. 

D. Reinforcing Steel Dowels: ASTM A 615, Grade 60. Same diameter as spliced rebar, or 
#4 minimum. 

E. Expansion and Adhesive Anchors: Use only anchor types and styles with Research 
Report approval by the Los Angeles Department of Building and Safety. 

1. Simpson Strong-tie “Wedge All” 
2. Hilti "Kwik-Bolt II" 
3. Phillips "Red Head" 
4. Or an approved equal. 

PART 3 - EXECUTION 

3.1 PROJECT CONDITIONS 

A. Examine the areas and conditions under which the work will be performed. Correct 
conditions detrimental to timely and proper completion of the Work. Do not proceed until 
detrimental conditions are corrected. 

3.2 CAST-IN-PLACE ANCHOR BOLTS 

A. Provide templates or other means to ensure accurate placement. Provide sufficient 
threads to allow for a nut to be placed on the concrete side of the template. 

B. Anchor bolts shall be clean and free of all coatings which may impair bonding with 
concrete. 

C. Provide two nuts and a washer with each anchor bolt. Provide an additional locknut when 
indicated on the Drawings. 

D. High Strength Bolts: Install such that ASTM Grade markings are visible after casting into 
concrete. 

3.3 EPOXY-GROUTED ANCHOR BOLTS OR DOWELS 

A. Provide templates or other means to ensure accurate placement.  

B. Anchor bolts or dowels shall be clean and free of all coatings which may impair bonding 
with epoxy.  

C. Provide two nuts and a washer with each anchor bolt. Provide an additional locknut when 
indicated on the Drawings. 

D. High Strength Bolts: Install such that ASTM Grade markings are visible after casting into 
concrete. 

E. Do not disturb bolt or dowel until epoxy grout has cured and reached full strength. 

3.4 EXPANSION AND ADHESIVE ANCHORS 

A. Install per Los Angeles Department of Building and Safety Approved Research Report 
and manufacturer's recommendations, whichever is more restrictive. Provide nuts and 
washers of same material and finish as anchor body. 
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3.5 STAINLESS STEEL ANCHORS 

A. After installation of stainless steel anchor bolts or expansion anchors, lubricate threads 
before fastening. 

END OF SECTION 
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SECTION 03 29 00 

JOINTS IN CONCRETE 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall construct all joints and bearing pads in concrete at the 
locations shown.  Joints required in concrete structures are of various types and will be 
permitted only where shown, unless specifically accepted by the ENGINEER. 

1.2 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. Comply with the reference standards of the GENERAL REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards, as applicable: 

1. Federal Specifications: 

TT-S-0227E(3) Sealing Compound, elastomeric type, Multi-component for 
Caulking, Sealing, and Glazing Buildings and Other Structures). 

2. U.S. Army Corps of Engineers Specifications: 

CRD-C572 

3. Other Government Standards: 

CSS Caltrans Standard Specifications. 

4. Commercial Standards: 

ASTM C 920 Specification for Elastomeric Joint Sealants. 

ASTM D 624 Test Method for Rubber Property -- Tear Resistance. 

ASTM D 638 Test Method for Tensile Properties of Plastics. 

ASTM D 746 Test Method for Brittleness Temperature of Plastics and 
Elastomers by Impact. 

ASTM D 747 Test Method for Apparent Bending Modulus of Plastics by Means 
of a Cantilever Beam. 

ASTM D 1751 Premolded Joint Filler 

ASTM D 1752 Specification for Preformed Sponge Rubber and Cork Expansion 
Joint Fillers for Concrete Paving and Structural Construction. 

ASTM D 2240 Test Method for Rubber Property -- Durometer Hardness. 

1.3 TYPES OF JOINTS 

A. Construction Joints:  When fresh concrete is placed against a hardened concrete surface, 
the joint between the two pours is called a construction joint.  Unless otherwise specified, 
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all joints in water bearing members shall be provided with a waterstop and sealant groove 
of the shape specified and as shown on the plans.  

B. Contraction Joints:  Contraction joints are similar to construction joints except that the 
fresh concrete shall not bond to the hardened surface of the first pour, which shall be 
coated with a bond breaker.  The slab reinforcement shall be stopped 4-1/2 inches from 
the joint, unless noted otherwise; which is provided with a sleeve-type dowel, to allow 
shrinkage of the concrete of the second pour.  Waterstop and sealant groove shall also 
be provided.  

C. Expansion Joints:  To allow the concrete to expand freely, a space is provided between 
the two pours, the joint shall be formed as shown on the plans.  This space is obtained by 
placing a filler joint material against the first pour, which acts as a form for the second 
pour.  Unless otherwise specified, all expansion joints in water bearing members shall be 
provided with an approved type waterstop.  

Premolded expansion joint material shall be installed with the edge at the indicated 
distance below or back from finished concrete surface, and shall have a slightly tapered, 
dressed, and oiled wood strip secured to or placed at the edge thereof during concrete 
placement, which shall later be removed to form space for sealing material. The space so 
formed shall be filled with a joint sealant material as specified in the Paragraph in Part 2 
entitled "Joint Sealant."  In order to keep the  two elements in line the joint shall  be 
provided with a sleeve-type dowel as shown. 

D. Control Joints (Weakened Plane):  The function of the control joint is to provide a weaker 
plane in the concrete, where shrinkage cracks will probably occur.  A groove, of the 
shape and dimensions as shown on the plans, is formed or saw-cut in the concrete and  
shall be filled with a joint sealant material as specified in the Paragraph in Part 2 entitled 
"Joint Sealant." 

E. All other Joints, bearing devices, and elastomeric bearing pads for bridge structures shall 
comply with CSS Section 51. 

1.4 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with GENERAL REQUIREMENTS. 

B. The following submittals and specific information shall be provided. 

1. Waterstops:  Prior to use of the material required under this contract, qualification 
samples shall be submitted.  Such samples shall consist of extruded or molded 
sections of each size or shape to be used. The material sample shall be 
representative of the material  to be furnished under this contract.  The balance 
of the material to be used under this contract shall not be produced until after the 
ENGINEER has reviewed and approved the qualification samples. 

2. Joint Sealant:  Prior to ordering the sealant material, the CONTRACTOR shall 
submit to the ENGINEER for  review and approval, data to show compliance with 
the requirements of the Contract Documents.  Certified test reports from the 
sealant manufacturer on the actual batch of material being supplied indicating 
compliance with the above requirements shall be furnished the ENGINEER 
before the sealant is used on the job. 

3. Shipping Certification:  The CONTRACTOR shall provide written certification 
from the manufacturer as an integral part of the shipping form, to show that all of 
the material shipped to this project meets or exceeds the physical property 
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requirements of the Contract Documents.  Supplier certificates are not 
acceptable. 

4. The CONTRACTOR shall submit placement shop drawings showing the location 
and type of all joints for each structure. 

1.5 QUALITY ASSURANCE 

A. Waterstop manufacturer shall demonstrate five years (minimum) continuous, successful 
experience in production of waterstops. 

B. Waterstop Inspection:  It is required that all waterstop field joints shall be subject to 
inspection,  and no such work shall be scheduled or started without having made prior 
arrangements with the INSPECTOR to provide for the required inspections.  Not less 
than 24 hours notice shall be provided to the INSPECTOR for scheduling such 
inspections.  

C. All field joints in waterstops shall be free of misalignment, bubbles, inadequate bond, 
porosity, cracks, offsets, and other defects which would reduce the potential resistance of 
the material to water pressure at any point.  All defective joints shall be replaced with 
material which shall pass said inspection, and all faulty material shall be removed from 
the site and disposed of by the CONTRACTOR at its own expense. 

D. The following waterstop defects represent a partial list of defects which shall be grounds 
for rejection: 

1. Offsets at joints greater than 1/16-inch or 15 percent of material thickness, at any 
point, whichever is less. 

2. Exterior crack at joint, due to incomplete bond, which is deeper than 1/16-inch or 
15 percent of material thickness, at any point, whichever is less. 

3. Any combination of offset or exterior crack which will result in a net reduction in 
the cross section of the waterstop in excess of 1/16-inch or 15 percent of material 
thickness at any point, whichever is less. 

4. Misalignment of joint which result in misalignment of the waterstop in excess of 
1/2-inch in 10 feet. 

5. Porosity in the welded joint as evidenced by visual inspection. 

6. Bubbles or inadequate bonding.  

E. Waterstop Samples:  Prior to use of the waterstop material in the field, a sample of a 
fabricated metered cross and  a tee constructed of each size or shape of material to be 
used shall be submitted to the ENGINEER for approval.  These samples shall be 
fabricated so that the material and workmanship represent in all respects the fittings to be 
furnished under this contract.  Field samples of fabricated fittings (crosses, tees, etc.) will 
be selected at random by the INSPECTOR for testing. When tested, they shall have a 
tensile strength across the joints equal to at least 600 psi. 

F. Construction Joint Sealant:  The CONTRACTOR shall prepare adhesion and cohesion 
test specimens as specified herein, at intervals of 5 working days while sealants are 
being installed. 

G. The sealant material shall show no signs of adhesive or cohesive failure when tested in 
accordance with the following procedure in laboratory and field tests: 
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1. Sealant specimen shall be prepared between 2 concrete blocks (1-inch by 2-inch 
by 3-inch).  Spacing between the blocks shall be 1/2-inch.  Coated spacers (2-
inch by 1-1/2-inch by 1/2-inch) shall be used to insure sealant cross-sections of 
1/2-inch by 2 inches with a width of 1/2-inch. 

2. Sealant shall be cast and cured according to manufacturer's recommendations 
except that curing period shall not exceed 24 hours. 

3. Following curing period, the gap between blocks shall be widened to one inch.  
Spacers shall be used to maintain this gap for 24 hours prior to inspection for 
failure. 

H. Store waterstops under tarps to protect from oil, dirt, and sunlight. 

1.6 GUARANTEE 

A. The CONTRACTOR shall provide a 5-year written guarantee of the entire sealant 
installation against faulty and/or incompatible materials and workmanship, together with a 
statement that it agrees to repair or replace, to the satisfaction of the CITY, at no 
additional cost to the CITY, any such defective areas which become evident within said 
5-year guarantee period. 

PART 2 - PRODUCTS 

2.1 JOINT SEALANT 

A. Joint sealant shall be polyurethane polymer designed for bonding to concrete which is 
continuously submerged in water.  

B. Joint sealant material shall meet the following requirements: 

Work Life 45 - 90 minutes 

Time to Reach 20 Shore "A" Hardness 
(at 77 degrees F, 200 gr quantity) 24 hours, maximum 

Ultimate Hardness 30 - 40 Shore "A" 

Tensile Strength 250 psi, minimum 

Ultimate Elongation 400 percent, minimum 

Tear Resistance (Die C ASTM D 624) 75 pounds per inch of thickness, 
minimum 

Color Light Gray 

For bridge structures, additional requirements of CSS Section 51 shall also apply. 

C. All polyurethane sealants for waterstop joints in concrete shall conform to the following 
requirements: 

1. Sealant shall be 2-part polyurethane with the physical properties of the cured 
sealant conforming to or exceeding the requirements of ASTM C 920 or Federal 
Specification TT-S-00227 E(3) for 2-part material, as applicable. 
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2. For vertical joints and overhead horizontal joints, only "non-sag" compounds shall 
be used; all such compounds shall conform to the requirements of ASTM C 920 
Class B, or Federal Specification TT-S-0027 E(3), Type II. 

3. For plane horizontal joints, the self-leveling compounds which meet the 
requirements of ASTM C 920 Class A, or Federal Specification TT-S-0027 E(3), 
Type I shall be used.  For joints subject to either pedestrian or vehicular traffic, a 
compound providing non-tracking characteristics, and having a Shore "A" 
hardness range of 25 to 35, shall be used. 

4. Primer materials, if recommended by the sealant manufacturer, shall conform to 
the printed recommendations of the sealant manufacturer. 

D. All sealants, wherever shown, or required hereunder shall be Rubbercalk 2101-I or 270 
as manufactured by Products Research Company; GS 102 or GS 1102 as manufactured 
by General Sealants Corp; or an approved equal.  For sanitary structures mastic/sealant 
material shall be [Ram Nek Sealant by Henry Co.; Sika Flex 1A, Sikadur 51 NS by Sika 
Corp. 

E. Sealants for non-waterstop joints in concrete shall conform to the requirements of Section 
079000, "Joint Sealants".  Mastic joint sealer shall be a material that does not contain 
evaporating solvents; that will tenaciously adhere to concrete surfaces; that will remain 
permanently resilient and pliable; that will not be affected by continuous presence of 
water and will not in any way contaminate potable water; and that will effectively seal the 
joints against moisture infiltration even when the joints are subject to movement due to 
expansion and contraction.  The sealer shall be composed of special asphalts or similar 
materials blended with lubricating and plasticizing agents to form a tough, durable mastic 
substance containing no volatile oils or lubricants and shall be capable of meeting the 
test requirements set forth hereinafter, if testing is required by the ENGINEER. 

2.2 PREFORMED JOINT FILLER 

A. Preformed joint filler material shall be of the preformed non-extruding type joint filler 
constructed of cellular neoprene sponge rubber or polyurethane of firm texture.  
Bituminous fiber type will not be permitted.  All non-extruding and resilient-type preformed 
expansion joint fillers shall conform to the requirements and tests set forth in ASTM D 
1752 for Type I, except as otherwise specified herein. 

B. Unless otherwise noted, preformed joint filler shall be a non-extruding, resilient, 
bituminous type conforming to the requirements of ASTM D 1751. 

2.3 BACKING ROD 

A. Backing rod shall be an extruded closed-cell, polyethylene foam rod.  The material shall 
be compatible with the joint sealant material used and shall have a tensile strength of not 
less than 40 psi and a compression deflection of approximately 25 percent at 8 psi.  The 
rod shall be 1/8-inch larger in diameter than the joint width except that a one-inch 
diameter rod shall be used for a 3/4-inch wide joint. 

2.4 BOND BREAKER 

A. Bond breaker shall be Super Bond Breaker as manufactured by Burke Company, San 
Mateo, California; Hunt Process 225-TU as manufactured by Hunt Process Co., Santa Fe 
Springs, California; Select Cure CRB as manufactured by Select Products Co., Upland, 
California; or an approved equal.  It shall contain a fugitive dye so that areas of 
application will be readily distinguishable. 
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2.5 BEARING DEVICES AND ELASTOMERIC BEARING PADS 

A. Bearing devices and elastomeric bearing pads shall comply with CSS Section 51. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Unless otherwise shown, waterstops of the type specified herein shall be embedded in 
the concrete across joints as shown.  All waterstops shall be fully continuous for the 
extent of the joint.  Splices necessary to provide such continuity shall be accomplished in 
conformance to printed instructions of manufacturer of the waterstops.  The 
CONTRACTOR shall take suitable precautions and means to support and protect the 
waterstops during the progress of the work and shall repair or replace at its own expense 
any waterstops damaged during the progress of the work.  All waterstops shall be stored 
so as to permit free circulation of air around the waterstop material.   

B. When any waterstop is installed in the concrete on one side of a joint, while the other half 
or portion of the waterstop remains exposed to the atmosphere for more than 2 days, 
suitable precautions shall be taken to shade and protect the exposed waterstop from 
direct rays of the sun during the entire exposure and until the exposed portion of the 
waterstop is embedded in concrete. 

C. Construction Joint Sealant: 

1. Construction joints in water-bearing floor slabs, and elsewhere as shown, shall 
be provided with tapered grooves which will be filled with construction joint 
sealant.  The material used for forming the tapered grooves shall be left in the 
grooves until just before the grooves are cleaned and filled with joint sealant.  
After removing the forms from the grooves, all laitance and fins shall be removed, 
and the grooves shall be sand-blasted.  The grooves shall be allowed to become 
thoroughly dry, after which they shall be blown out; immediately thereafter, they 
shall be primed and filled with the construction joint sealant.  The primer used 
shall be supplied by the same manufacturer supplying the sealant.  No sealant 
will be permitted to be used without a primer.  Care shall be used to completely 
fill the sealant grooves.  Areas designated to receive a sealant filler shall be 
thoroughly cleaned, as outlined for the tapered grooves, prior to application of the 
sealant. 

2. Sealant application shall be in accordance with the manufacturer's printed 
instructions.  The surfaces of the groove for the sealant shall not be coated.  
Concrete next to waterstops shall be placed in accordance with the requirements 
of Section 033000, Cast-in-Place Concrete. 

3. The primer and sealant shall be placed strictly in accordance with the printed 
recommendations of the manufacturer, taking special care to properly mix the 
sealant prior to application.  All sealant shall cure at least 7 days before the 
structure is filled with water.  

4. All sealant shall be installed by a competent waterproofing specialty contractor 
who has a successful record of performance in similar installations.  Before work 
is commenced, the crew doing the WORK shall be instructed as to the proper 
method of application by a representative of the sealant manufacturer. 

5. Thorough, uniform mixing of 2-part, catalyst-cured materials is essential; special 
care shall be taken to properly mix the sealer before its application.  Before any 
sealer is placed, the CONTRACTOR shall arrange to have the crew doing the 
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WORK carefully instructed as to the proper method of mixing and application by 
a representative of the sealant manufacturer. 

6. Any joint sealant which after the manufacturer's recommended curing time for the 
job conditions of the WORK hereunder, fails to fully and properly cure shall be 
completely removed; the groove shall be thoroughly sandblasted to remove all 
traces of the uncured or partially cured sealant and primer, and shall be re-
sealed with the specified joint sealant.  All costs of such removal, joint treatment, 
re-sealing, and appurtenant work shall be at the expense of the CONTRACTOR. 

END OF SECTION 
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SECTION 03 30 00 

CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes. 

B. Related Requirements: 

1. Section 31 20 00 "Earth Moving" for drainage fill under slabs-on-grade. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. LEED Submittals: 

1. Product Data for Credit MR 4: For products having recycled content, documentation 
indicating percentages by weight of postconsumer and preconsumer recycled 
content. Include statement indicating cost for each product having recycled content. 

2. Product Certificates for Credit MR 5: For products and materials required to 
comply with requirements for regional materials, certificates indicating location of 
material manufacturer and point of extraction, harvest, or recovery for each raw 
material. Include statement indicating distance to Project, cost for each regional 
material, and fraction by weight that is considered regional. 

3. Laboratory Test Reports for Credit IEQ 4.3: For liquid floor treatments and curing 
and sealing compounds, documentation indicating that products comply with the 
testing and product requirements of the California Department of Public Health's 
"Standard Method for the Testing and Evaluation of Volatile Organic Chemical 
Emissions from Indoor Sources Using Environmental Chambers." 

C. Design Mixtures: For each concrete mixture. 

D. Steel Reinforcement Shop Drawings: Placing Drawings that detail fabrication, bending, 
and placement. 

1.3 INFORMATIONAL SUBMITTALS 

A. Material certificates. 

B. Material test reports. 

C. Formwork Shop Drawings: Prepared by or under the supervision of a qualified 
professional engineer, detailing fabrication, assembly, and support of formwork. 

D. Floor surface flatness and levelness measurements indicating compliance with specified 
tolerances. 
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1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete 
products and that complies with ASTM C 94/C 94M requirements for production facilities 
and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed 
Concrete Production Facilities." 

B. Testing Agency Qualifications: An independent agency, acceptable to authorities having 
jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated. 

1. Submit Testing Agency certificate to structural engineer of record for review and 
approval. 

1.5 PRECONSTRUCTION TESTING 

A. Preconstruction Testing Service: Engage a qualified testing agency to perform 
preconstruction testing on concrete mixtures. 

1.6 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1. 

1. Do not use calcium chloride, salt, or other materials containing antifreeze agents 
or chemical accelerators unless otherwise specified and approved in mixture 
designs. 

B. Hot-Weather Placement: Comply with ACI 301 (ACI 301M). 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the 
Contract Documents: 

1. ACI 301 (ACI 301M). 
2. ACI 117 (ACI 117M). 
3. ACI 347 
4. ACI 304R-00 

2.2 FORM-FACING MATERIALS 

A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, 
and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of 
joints. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved 
material. Provide lumber dressed on at least two edges and one side for tight fit. 

2.3 STEEL REINFORCEMENT 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 
preconsumer recycled content not less than 60 percent. 

B. Reinforcing Bars: ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

C. Low-Alloy-Steel Reinforcing Bars: ASTM A 706/A 706M, deformed. 



WORK ORDER NO. E1701121B CAST-IN-PLACE CONCRETE 
RESEDA SKATE FACILITY 03 30 00 - 3 

1. All foundation steel reinforcement shall be ASTM A 706, Grade 60. 

D. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from 
as-drawn steel wire into flat sheets. 

E. Deformed-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, flat sheet. 

F. Galvanized-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated 
from galvanized-steel wire into flat sheets. 

G. Epoxy-Coated Welded-Wire Reinforcement: ASTM A 884/A 884M, Class A coated, 
Type 1, deformed steel. 

H. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar 
supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 
Standard Practice." 

2.4 SYNTHETIC MICRO-FIBERS 

A. 100% virgin multifilament polypropylene fibers complying with ASTM C 1116/C 1116M. 
Available in ¼ inch (6 mm), ½ inch (13 mm), ¾ inch (19 mm), and multi-length blend (ML). 

1. PSI Fiberstrand 100, Euclid Chemical Company 
2. Crackstop M, Adfil 
3. Micro 100, FRC Industries 

2.5 CONCRETE MATERIALS 

A. Regional Materials: Concrete shall be manufactured within 500 miles of Project site from 
aggregates and cementitious materials that have been extracted, harvested, or 
recovered, as well as manufactured, within 500 miles of Project site. 

B. Cementitious Materials: 

1. Portland Cement: ASTM C 150, Type I or Type II/V or as indicated on Drawings. 
2. Fly Ash: ASTM C 618, Class F. 
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, graded. 

1. Maximum Coarse-Aggregate Size: 3/4 inch (19 mm) nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Lightweight Aggregate: ASTM C 330/C 330M, 3/8-inch (10-mm) nominal maximum 
aggregate size. 

E. Air-Entraining Admixture: ASTM C 260/C 260M. 

F. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures 
and that do not contribute water-soluble chloride ions exceeding those permitted in 
hardened concrete. Do not use calcium chloride or admixtures containing calcium 
chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494, Type F. 
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5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

G. Water: ASTM C 1602/C 1602M. 

2.6 WATERSTOPS 

A. Provide waterstops as required by manufacturers of below grade waterproofing 
membrane products in order to maintain specified warranties.   

B. Provide all manufacturer’s required adhesives and accessories as required to provide a 
complete and warranted installation. 

C. Hydrophilic Waterstop Strips: Manufactured rectangular or trapezoidal strip, butyl rubber 
with sodium bentonite or other hydrophilic polymers, for adhesive bonding to concrete, 
1/2 by 1 inch (13 by 25 mm). 

1. Grace Construction Products Adcor ES 

2.7 VAPOR RETARDERS 

A. Sheet Vapor Retarder: ASTM E 1745, Class C. Include manufacturer's recommended 
adhesive or pressure-sensitive joint tape. 

1. Reef Industries Griffolyn T-65 

2.8 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for 
application to fresh concrete. 

1. BASF Corporation, Dayton Superior, Euclid Chemical 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

D. Water: Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, dissipating. 

1. BASF Corporation, Dayton Superior, Euclid Chemical 

F. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, nondissipating, certified by curing compound manufacturer to not interfere with 
bonding of floor covering. 

1. BASF Corporation, Dayton Superior, Euclid Chemical 

G. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, 
Class B, 18 to 25 percent solids, nondissipating, certified by curing compound 
manufacturer to not interfere with bonding of floor covering. 

1. BASF Corporation, Dayton Superior, Euclid Chemical 



WORK ORDER NO. E1701121B CAST-IN-PLACE CONCRETE 
RESEDA SKATE FACILITY 03 30 00 - 5 

H. Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound: 
ASTM C 1315, Type 1, Class A. 

1. BASF Corporation, Dayton Superior, Euclid Chemical 

2. Curing and sealing compounds shall comply with the testing and product 
requirements of the California Department of Public Health's "Standard Method 
for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

I. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound: ASTM C 1315, 
Type 1, Class A. 

1. BASF Corporation, Dayton Superior, Euclid Chemical 

2. Curing and sealing compounds shall comply with the testing and product 
requirements of the California Department of Public Health's "Standard Method 
for the Testing and Evaluation of Volatile Organic Chemical Emissions from 
Indoor Sources Using Environmental Chambers." 

2.9 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic 
fiber or ASTM D 1752, cork or self-expanding cork. 

2.10 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the 
basis of laboratory trial mixture or field test data, or both, according to ACI 301 
(ACI 301M) and ACI 304R-00. 

B. Admixtures: Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing, high-range water-reducing, or plasticizing admixture in 
concrete, as required, for placement and workability. 

2. Use water-reducing and -retarding admixture when required by high 
temperatures, low humidity, or other adverse placement conditions. 

3. Use water-reducing admixture in pumped concrete, concrete for heavy-use 
industrial slabs and parking structure slabs, concrete required to be watertight, 
and concrete with a w/c ratio below 0.50. 

2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Normal-Weight Concrete: 

1. Minimum Compressive Strength: As indicated on Drawings at 28 days. 

2. Maximum W/C Ratio: 0.45. 

3. Slump Limit: max 9 inches (230 mm) for concrete with verified slump of 2 to 4 
inches (50 to 100 mm) before adding high-range water-reducing admixture or 
plasticizing admixture, plus or minus 1 inch (25 mm). 

4. Slump Limit: Min 2 inches (50 mm), max 4 inches (100 mm) for concrete without 
water-reducing or plasticizing admixtures, plus or minus 1 inch. 
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B. Concrete Over Metal Decking: Lightweight concrete. 

1. Minimum Compressive Strength: As indicated on Drawings at 28 days. 

2. Calculated Equilibrium Unit Weight: 110 lb/cu. ft. (1762 kg/cu. m), plus or minus 3 
lb/cu. ft. (48.1 kg/cu. m) as determined by ASTM C 567/C 567M. 

3. Slump Limit: 5 inches (125 mm), plus or minus 1 inch (25 mm). 

C. Concrete Topping Slabs: Lightweight concrete. 

1. Minimum Compressive Strength: As indicated on Drawings at 28 days. 

2. Calculated Equilibrium Unit Weight: 110 lb/cu. ft. (1762 kg/cu. m), plus or minus 3 
lb/cu. ft. (48.1 kg/cu. m) as determined by ASTM C 567/C 567M. 

3. Slump Limit: 5 inches (125 mm), plus or minus 1 inch (25 mm). 

4. Synthetic Micro-Fiber: Uniformly disperse in concrete mixture at manufacturer's 
recommended rate, but not less than a rate of 1.0 lb/cu. yd. (1.80 kg/cu. m). 

2.12 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.13 CONCRETE MIXING 

A. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce 
mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is 
above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301 (ACI 301M) 
and ACI 347, to support vertical, lateral, static, and dynamic loads, and construction 
loads that might be applied, until structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117 (ACI 117M). 

C. Chamfer exterior corners and edges of permanently exposed concrete. 

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete. Use setting drawings, 
templates, diagrams, instructions, and directions furnished with items to be embedded. 

3.3 VAPOR-RETARDER INSTALLATION 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 
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3.4 STEEL REINFORCEMENT INSTALLATION 

A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and 
supporting reinforcement. 

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder 
before placing concrete. 

3.5 JOINTS 

A. General: Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, 
sectioning concrete into areas as indicated. Construct contraction joints for a depth equal 
to at least one-fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and 
finishing each edge of joint to a radius of 1/8 inch (3.2 mm). Repeat grooving of 
contraction joints after applying surface finishes. Eliminate groover tool marks on 
concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with 
shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch- (3.2-mm-) wide 
joints into concrete when cutting action does not tear, abrade, or otherwise 
damage surface and before concrete develops random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at 
slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 
beams, and other locations, as indicated. 

3.6 WATERSTOP INSTALLATION 

A. Waterstops: Install in construction joints and at other locations indicated, according to 
manufacturer's written instructions. 

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections are completed. 

B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that 
no new concrete is placed on concrete that has hardened enough to cause seams or 
planes of weakness. If a section cannot be placed continuously, provide construction 
joints as indicated. Deposit concrete to avoid segregation. 

1. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301 (ACI 301M). 

3.8 FINISHING FORMED SURFACES 

A. Rough-Formed Finish: As-cast concrete texture imparted by form-facing material with tie 
holes and defects repaired and patched. Remove fins and other projections that exceed 
specified limits on formed-surface irregularities. 
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1. Apply to concrete surfaces not exposed to public view. 

B. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, 
arranged in an orderly and symmetrical manner with a minimum of seams. Repair and 
patch tie holes and defects. Remove fins and other projections that exceed specified 
limits on formed-surface irregularities. 

1. Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or 
to be covered with a coating or covering material applied directly to concrete. 

C. Rubbed Finish: Apply the following to smooth-formed-finished as-cast concrete where 
indicated: 

1. Smooth-Rubbed Finish: Not later than one day after form removal, moisten 
concrete surfaces and rub with carborundum brick or another abrasive until 
producing a uniform color and texture. Do not apply cement grout other than that 
created by the rubbing process. 

2. Grout-Cleaned Finish: Wet concrete surfaces and apply grout of a consistency of 
thick paint to coat surfaces and fill small holes. Mix 1 part portland cement to 1-
1/2 parts fine sand with a 1:1 mixture of bonding admixture and water. Add white 
portland cement in amounts determined by trial patches, so color of dry grout 
matches adjacent surfaces. Scrub grout into voids and remove excess grout. 
When grout whitens, rub surface with clean burlap and keep surface damp by fog 
spray for at least 36 hours. 

3. Cork-Floated Finish: Wet concrete surfaces and apply a stiff grout. Mix 1 part 
portland cement and 1 part fine sand with a 1:1 mixture of bonding agent and 
water. Add white portland cement in amounts determined by trial patches, so 
color of dry grout matches adjacent surfaces. Compress grout into voids by 
grinding surface. In a swirling motion, finish surface with a cork float. 

D. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching 
adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly 
across adjacent unformed surfaces unless otherwise indicated. 

3.9 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Scratch Finish: While still plastic, texture concrete surface that has been screeded and 
bull-floated or darbied. Use stiff brushes, brooms, or rakes to produce a profile amplitude 
of 1/4 inch (6 mm) in one direction. 

1. Apply scratch finish to surfaces indicated. 

C. Float Finish: Consolidate surface with power-driven floats or by hand floating if area is 
small or inaccessible to power-driven floats. Restraighten, cut down high spots, and fill 
low spots. Repeat float passes and restraightening until surface is left with a uniform, 
smooth, granular texture. 

1. Apply float finish to surfaces indicated. 

D. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete by 
hand or power-driven trowel. Continue troweling passes and restraighten until surface is 
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free of trowel marks and uniform in texture and appearance. Grind smooth any surface 
defects that would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to surfaces indicated. 

2. Finish and measure surface, so gap at any point between concrete surface and 
an unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high 
spots and placed anywhere on the surface does not exceed 3/16 inch (4.8 mm). 

E. Trowel and Fine-Broom Finish: Apply a first trowel finish to surfaces indicated. While 
concrete is still plastic, slightly scarify surface with a fine broom. 

1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces. 

F. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and 
elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming 
with fiber-bristle broom perpendicular to main traffic route. Coordinate required 
final finish with Architect before application. 

3.10 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 (ACI 
301M) for hot-weather protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, 
dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) 
before and during finishing operations. Apply according to manufacturer's written 
instructions after placing, screeding, and bull floating or darbying concrete, but before 
float finishing. 

C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces. If forms remain during curing period, moist 
cure after loosening forms. If removing forms before end of curing period, continue curing 
for remainder of curing period. 

D. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-
retaining cover for curing concrete, placed in widest practicable width, with sides 
and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or 
adhesive. Cure for not less than seven days. Immediately repair any holes or 
tears during curing period, using cover material and waterproof tape. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or 
roller according to manufacturer's written instructions. Recoat areas subjected to 
heavy rainfall within three hours after initial application. Maintain continuity of 
coating and repair damage during curing period. 

a. Removal: After curing period has elapsed, remove curing compound 
without damaging concrete surfaces by method recommended by curing 
compound manufacturer unless manufacturer certifies curing compound 
does not interfere with bonding of floor covering used on Project. 
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4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after 
initial application. Repeat process 24 hours later and apply a second coat. 
Maintain continuity of coating and repair damage during curing period. 

3.11 CONCRETE SURFACE REPAIRS 

A. Defective Concrete: Repair and patch defective areas when approved by Architect. 
Remove and replace concrete that cannot be repaired and patched to Architect's 
approval. 

3.12 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a special inspector and qualified testing and 
inspecting agency to perform field tests and inspections and prepare test reports. 

END OF SECTION 
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SECTION 03 30 20 

UNDER SLAB VAPOR BARRIER / RETARDER 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes under slab vapor barrier/retarder for installation under concrete 
slabs on grade within enclosed spaces, whether indicated on Drawings or not. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples:  For vapor retarder. 

C. Qualification Data:  For Installer and manufacturer.  

D. Material Certificates:  For vapor retarders, signed by manufacturers: 

E. Field quality-control test and inspection reports. 

F. Minutes of preinstallation conference. 

 1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified 
to install vapor barrier/retarder. 

B. Source Limitations:  Obtain vapor barrier/retarder materials of the same brand from the 
same manufacturer's plant. 

C. ACI Publications:  Comply with the following unless modified by requirements in the 
Contract Documents:  ACI 301, "Specification for Structural Concrete," Sections 1 
through 5. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply 
to product selection:  Available Products:  Subject to compliance with requirements, 
products that may be incorporated into the Work include, but are not limited to, products 
specified. 

2.2 VAPOR RETARDERS 

A.  Plastic Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's recommended   
adhesive or pressure-sensitive tape.  Available Products: 
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1. Fortifiber Corporation; Moistop Ultra A. 
2. Meadows, W.R., Inc.; Vapor Mat 15. 
3. Stego Industries, LLC.; Stego Wrap 15-mil Class A. 
4. Raven Industries Inc.; Vapor Block 15. 
5. An approved equal. 

B. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; 
ASTM D 448, Size 57, with 100 percent passing a 1-1/2-inch sieve and 0 to 5 percent 
passing a No. 8 sieve.   

C. Fine-Graded Granular Material:  Clean mixture of crushed stone, crushed gravel, and 
manufactured or natural sand; ASTM D 448, Size 10, with 100 percent passing a 3/8-inch 
sieve, 10 to 30 percent passing a No. 100 sieve, and at least 5 percent passing No. 200 
sieve; complying with deleterious substance limits of ASTM C 33 for fine aggregates. 

PART 3 - EXECUTION 

3.1 VAPOR RETARDERS 

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to 
ASTM E 1643 and manufacturer's written instructions.  Lap joints 6 inches and seal with 
manufacturer's recommended tape. 

B. Granular Course:  Cover vapor retarder with granular fill, moisten, and compact with 
mechanical equipment to elevation tolerances of plus 0 inch or minus 3/4 inch.  Place 
and compact a 1/2-inch- thick layer of fine-graded granular material over granular fill. 

3.2 FIELD QUALITY CONTROL   

A. Testing and Inspecting:  Contractor will engage a qualified testing and inspecting agency 
to perform field tests and inspections and prepare test reports. 

B. Inspections:  Installation of vapor barrier/retarder including sealing of joints and 
penetrations. 

END OF SECTION 
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SECTION 03 30 53 

SITE CONCRETE 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: but is not limited to furnishing transportation, labor, materials, and 
equipment to install landscape curbs and miscellaneous concrete footings. 

B. Related Sections: 

1. Division 31 – Earthwork 
2. Section 033000 – Cast-in-Place Concrete 
3. Section 321400 – Paving Systems 
4. Section 129300 – Site Furnishings 
5. Division 26 – Electrical   

1.3 REFERENCES 

A. American Society for Testing and Materials (ASTM): 

ASTM A82 Standard Specification for Steel Wire, Plain, for Concrete Reinforcement. 

ASTM A615 Standard Specification for Deformed and Plain Carbon-Steel Bars for 
Concrete Reinforcement. 

ASTM C33 Standard Specification for Concrete Aggregates. 

ASTM C136 Standard Test Method for Sieve Analysis of Fine and Coarse 
Aggregates. 

ASTM C150 Standard Specification for Portland Cement. 

ASTM C260 Standard Specification for Air Entraining Admixtures for Concrete. 

ASTM C309 Standard Specification for Liquid Membrane-Forming Compounds for 
Curing Concrete. 

ASTM C494 Standard Specification for Chemical Admixtures for Concrete. 

ASTM D1557  Standard Test Methods for Laboratory Compaction Characteristics of 
Soil Using Modified Effort. 

ASTM C836 Standard Specification for High Solids Content, Cold-Liquid-Applied 
Elastomeric Waterproofing Membrane for Use With Separate Wearing 
Course. 
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ASTM C1017 Standard Specification for Chemical Admixtures for Use in Producing 
Flowing Concrete. 

ASTM D1751 Standard Specification for Premolded Expansion Joint Filler for Concrete 
Paving 

B. California Department of Transportation, CalTrans Standard Specifications, latest edition. 

C. CAC - California Administrative Code, Title 24. 

D. Portland Cement Association (PCA) publications: 

1. "Finishing Concrete Slabs, Exposed Aggregate, Patterns, and Colors", IS206T. 
2. "Sandblasting of Concrete Surfaces", IS180T. 
3. "Color and Texture in Architectural Concrete", SP021.01A. 
4. “Design and Control of Concrete Mixtures”. 

E. American Concrete Institute (ACI): 

1. ACI Manual of Concrete Practice. 
2. ACI 301, "Specifications for Structural Concrete for Buildings". 

F. Americans with Disabilities Act (ADA). 

G. California Code of Regulations (CCR). 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Certificates: 

1. Reinforcing Steel:  Certificate of Compliance. 

2. Concrete Mix Design:  Ticket for each batch delivered showing mix identification:  
weight of cement, aggregate, water and admixtures, aggregate sizes and 
proportion, and air entrainment. 

1.5 QUALITY ASSURANCE 

A. Qualifications of Workers: All concrete work shall be done by experienced and skilled 
concrete workers with 3 years of experience applying specified colors and finishes under 
the supervision of an experienced concrete contractor. 

1.6 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Deliver all products to the jobsite in such a manner that no damage occurs to the product. 

B. Notify the Owner’s Authorized Representative 7 Calendar Days prior to the time of 
delivery. 

C. Store materials and products in a dry and protected location.  Protect from drying, 
breaking, rusting, deformation, staining, and moisture damage.  Any cement delivered to 
job shall be packed in strong paper of jute bags with brand name and manufacturer’s 
name stamped thereon.  Cement shall be stored under cover and should it become wet 
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or show signs of caking or deterioration of any kind, it shall be immediately removed from 
the site.  Concrete materials shall be protected from contamination. 

D. Brand of cement and source of aggregate or paving materials shall not be changed 
during course or work without prior written permission of the Owner’s Authorized 
Representative. 

1.7 EXISTING CONDITIONS AND UTILITIES 

A. Contractor shall become familiar with existing site conditions, verify dimensions, and 
obtain other information as may be necessary for a complete installation.  

Notify the Owner’s Authorized Representative of unsatisfactory conditions prior to 
commencement of work. 

B. Exercise care in excavating and working near existing utilities.  Contractor shall be 
responsible for damages to utilities which are caused by Contractor’s operations or 
neglect.  Check existing utility drawings for existing utility locations.   

C. Repair or replace existing improvements which are not designated for removal which are 
damaged or removed as a result of Contractor’s operations. Repairs and replacements 
shall be equal to existing improvements, and shall match them in finish and dimension.  
Costs for protecting, removing, and restoring existing improvements shall be at 
Contractor’s expense. 

1.8 VERIFICATIONS OF DIMENSIONS AND QUANTITIES 

A. Verify scaled dimensions and quantities prior to start of work. 

B. Notify the Owner’s Authorized Representative of discrepancies between Drawings and 
Specifications and actual job site conditions which would affect the execution of the 
installation work.  Do not work in areas where discrepancies occur until instructed by the 
Owner’s Authorized Representative. 

1.9 COORDINATION 

A. Contractor shall be responsible for sequencing the placement of concrete with finishes to 
facilitate finishing operations and minimize disturbance of existing surfaces. 

B. Coordinate all items of other trades to be furnished and set in place.  Coordinate proper 
installation of all accessories embedded in the concrete and for the provision of holes, 
openings and recesses necessary to the execution of the work of the other trades in 
ample time that progress of the work is not delayed. 

PART - 2 PRODUCTS 

2.1 COMPLIANCE 

Comply with pertinent provisions of CAST-IN-PLACE CONCRETE Section 033000, for materials 
not specified herein necessary to perform the work of this Section. 

2.2 PORTLAND CEMENT 

Portland cement shall be Type II conforming to ASTM C150. Use one brand and source of 
cement throughout the entire length of the project. 
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2.3 FINE AGGREGATE 

Conform to ASTM C33, clean, hard, durable sand free of silt, loam clay or other deleterious 
matter.  Fine aggregate shall be from a single source and shall be like in visual appearance. 

2.4 COARSE AGGREGATE 

Coarse aggregate shall conform to ASTM C33. Size range shall be from 3/8-inch to 1-inch (0.95 
cm to 2.54 cm). Coarse aggregate shall be from a single source and shall be like in visual 
appearance. 

2.5 WATER 

Water shall be free from deleterious materials such as oils, acids, and organic matter. 

2.6 ADMIXTURES 

A. Air Entrainments:  Air entraining admixtures shall conform to ASTM C260. 

B. Chemical Admixtures:  Chemical admixtures shall conform to ASTM C494 and ASTM 
C1017. 

C. Water Reducing Admixtures:  Shall conform to ASTM C260, Type A and not contain 
more than 0.1 percent chloride ions. 

1. Admixture shall conform to ASTM C494 and UBC Standard No. 26-9.   

2. Colors:  Concrete color additive per Materials Schedule on the Drawings as 
verified by favorably- reviewed samples and on-site mock-ups. 

2.7 CONCRETE CURING COMPOUND   

Liquid type membrane-forming curing compound complying with ASTM C309, Type 1, Class A.  
Moisture loss not more than 0.055 gram/square cm when applied at the rate of 200 sf/gallon (1.95 
square meter per liter). 

2.8 CONCRETE SEALER 

As manufactured by HMK Stone Care Products, San Francisco, CA (415) 647-3086 or approved 
equal. 

2.9 FORM MATERIAL 

A. Steel or wood of size and strength to resist movement during concrete placement and to 
retain horizontal and vertical alignment until removal.  All material shall be clean at the 
time that it is used. 

B. Use flexible forms or laminated boards to form radius bends. 

C. Form Release Agent:  Colorless, non-staining, free from oils.  Chemical agent shall not 
impair binding of paint or other proposed coatings. 

D. Form Facing Materials: 

1. All surfaces of sufficient strength to hold concrete in place and prevent leakage of 
water from forms. 
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2. Exposed vertical surfaces:  A-Matte, Two0step MDO plywood made for forming 
by Simpson Timber Co., (206) 292-5000, or accepted equal.  No wood-textured 
finish will be permitted on exposed concrete unless specified as such. 

2.10 REINFORCING 

A. Reinforcing Steel:  Conform to ASTM A615 and be clean and free of any rust, dirt, grease 
or oils. 

B. Smooth Dowels for Expansion Joints:  ASTM A615, Grade 40 smooth, billet-steel bars, 
shop painted with iron-oxide zinc-chromate primer. 

C. Tie Wire:  16 gauge plain cold-drawn steel conforming to ASTM A82 and free of any rust, 
dirt, grease or oils. 

D. Supports for Reinforcement:  Provide supports for reinforcement including bolsters, 
chairs, spacers and other devices for spacing, supporting and fastening reinforcing bars 
and welded wire mesh in place.  For slabs on grade, use supports with sand plates or 
horizontal runners where base material will not support chair legs. 

2.11 EXPANSION JOINT MATERIALS 

A. Pre-molded isolation joint filler shall conform to ASTM D1751, size per plans non-
extruding and bituminous type resilient filler, compatible with sealant and having a guide 
strip removable depth gauge. 

B. Joint Sealant:  ASTM C290, non-snag sealant, “Dynatred” by Pecora Corporation, (214) 
278-8158 or “Sonolastic Sealant Two-Part” by Sonneborn, (415) 889-9899, or approved 
equal.  Color to match adjacent paving. 

C. Bond Breaker:  Pressure-sensitive tape as recommended by sealant manufacturer to suit 
application. 

D. Finishing Sand: “Finishing Sand” by SealGreen-ReUse Concrete Sealing Specialists, 
LLC, 913-681-3451 or approved equal. Color to match adjacent paving. 

2.12 SLIP SHEET 

40 Mil Polyvinyl Chloride (PVC) Sheet. 

PART 3 – EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Inspections: Verify that conditions are satisfactory for installation of paving and surfaces. 
Do not proceed with the work of this Section until unsatisfactory conditions have been 
corrected. 

B. Acceptance: Do not install paving prior to acceptance by Owner’s Authorized 
Representative of area to receive such material. 

C. Special Precautions: Guard against damaging existing pavements and planting where 
new paving is to be installed. 
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3.2 FORMWORK 

A. Obtain approval from Owner’s Authorized Representative of the subgrade, subbase, or 
base prior to placing forms and impervious compacted subgrade. 

B. Do not use forms showing a variation of more than 1/8 inch in a 10- foot (0.31 cm in 300 
cm) length from the plane of the top or face when tested with a straightedge. 

C. Join forms neatly and tightly and stake securely with stakes in every pocket.  Drive up 
fully all locking devices at form joints so as to produce a smooth fitting, rigid joint. 

D. Maintain proper grade and alignment under all working conditions.  Maintain base of 
forms directly in contact with the finished subgrade, base or subbase. 

E. Assemble forms so that all construction joints appear only as shown on Drawings and as 
accepted by Owner’s Authorized Representative.  Incorporate all formwork joints into 
required reveal and expansion joints.  No exposed form joints will be permitted. 

F. Install form facings as required. 

G. Clean and coat forms with form release compound before concrete is placed against 
them, each time they are used. 

H. Do not remove forms from freshly placed concrete until the concrete has set for 12 hours. 

3.3 PLACING CONCRETE REINFORCEMENT 

Provide and place deformed bars or welded wire fabric as indicated on the Drawings, of size and 
quantity indicated; and per ACI Manual of Concrete Practice.  Do not extend bars through 
expansion joints. 

3.4 DESIGN OF MIXES AND PROPORTIONING 

A. Proportioning and mixing of cement, aggregate, admixture and water to attain required 
plasticity and strength shall be in accordance with the current edition of the ACI Manual 
of Concrete Practice and the PCA “Design and Control of Concrete Mixtures”. 

B. Mix in admixtures of quantities specified in accordance with pigmented admixture 
manufacturer’s instructions.  Maintain consistent quantities throughout the job. 

C. Proportions of concrete materials and water content for various grades of concrete shall 
be established by concrete mix designs made at expense of Owner by an approved 
testing laboratory to conform to concrete strengths specified herein.  At least 5 days prior 
to beginning placing concrete, Owner’s Authorized Representative shall be furnished with 
2 copies of predetermined concrete mixes.  No substitutes shall be made in materials 
used on work without approval of Testing Laboratory and Owner’s Authorized 
Representative. 

D. Minimum psi rating of landscape concrete paving shall be 4,000 psi (281 kg/cm)  
in 28 days.  Concrete Slump:  Two inch (5.08 cm) minimum, Four inch (10.16 cm) 
maximum.  Maximum water-cement ratio:  8.75 gallons (32.81 liters) per sack of cement. 

3.5 CONCRETE FINISH 

A. Refer to Section 321400 Paving Systems for curb finishes to match adjacent paving. 
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3.6 JOINTING 

A. Expansion Joints: 

1. Provide joints at locations an intervals shown on the Drawings or as specified 
herein.  

2. All expansion joint filler strips shall be installed vertically, and extend to the full 
depth and width of the work in which they are installed, and be constructed 
perpendicular to straight curb or radially to the line of the curb constructed on a 
curve. During placing and tamping of the concrete, the expansion joint shall be 
held rigidly and securely in proper position. 

3. After curing period, carefully clean expansion joints and fill with joint compound 
as shown on the Drawings. 

4. Do not permit spillage on paved surfaces or overflow from the joint. 

5. Finishing Sand, it must be applied, broom swept, over fresh caulk while it is still 
sticky at the surface.  

B. Control Joints, hand tooled: 

Construction and contraction joints shall be located as indicated.  Construction joints shall 
act as contraction joints.  Where additional contraction joints are required to prevent 
shrinkage cracks, saw-cut these joints.  All joints shall be straight and true to line.  Mark-
off lines or edges at formed construction joints shall be finished with a 1/4-inch (0.64 cm) 
radius curved edging tool, neat and true to line, uniform throughout. 

3.7 PROTECTION AND CURING 

A. Protect concrete against rapid drying and damage by rain or frost. 

B. Keep concrete moist for at least 7 days.  Protect with liquid curing compound, or a 
covering that will not stain nor discolor finished concrete surfaces.  Obtain acceptance of 
proposed method prior to use. 

C. Spraying:  Spray concrete during the curing period as frequently as drying conditions may 
require. 

D. Curing:  Cure concrete in accordance with the ACI Manual of Concrete Practice.  During 
curing period maintain concrete above 70 degrees F. (21.11 degrees C.) for at least 3 
days or above 50 degrees F. (10 degrees C.) for at least 5 days. 

E. Damage and Defacement:  Protect all concrete work against damage and  

3.8 SEALER APPLICATION 

Apply Concrete Sealer in accordance with Manufacturer’s written instructions. 

3.9 FIELD QUALITY CONTROL 

A. Samples:  Owner will select a qualified testing laboratory to take samples for testing 
during the course of the work as considered necessary.  

B. Cost of testing will be paid for by the Contractor. 
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C. Rejected materials:  Remove off the site all concrete below specified strength. 

D. Cost of removal and retesting:  Pay for full cost of removal of rejected concrete and its 
replacement with concrete if specified strength and retesting. 

3.10 CLEANING 

A. Upon completion of work, a final inspection for acceptance will be performed by the 
Owner’s Authorized Representative. 

B. Sweep concrete sidewalks and pavements, remove all rubbish, waste and debris 
resulting from this operation off-site or as directed by the Owner’s Authorized 
Representative. 

C. Wash concrete paving free of stains, discoloration, dirt and other foreign material 
immediately prior to final acceptance. 

END OF SECTION 
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SECTION 03 37 00 

CONCRETE CURING 

PART1 - GENERAL 

1.1 THE REQUIREMENT 

A. The Contractor shall furnish all tools, equipment, materials, and supplies and shall 
perform all labor required to complete the work as indicated on the Drawings and 
specified herein. 

B. This section covers the work necessary for the concrete curing requirements.   

1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the reference standards and Standard Specifications of the GENERAL 
REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards, as applicable. 

1. Federal Specifications: 

UU-B-790A (Int.Amd. 1) Building Paper, Vegetable Fiber (Kraft, Waterproofed, 
Waterproofed, water Repellant and Fire Resistant) 

2. Commercial Standards: 

ACI 308 Standard Practice for Curing Concrete 

ASTM C 156 Test Method for Water Retention by Concrete Curing Materials 

ASTM C 171 Specifications for Sheet Materials for Concrete Curing 

ASTM C 309 Specifications for Liquid Membrane-Forming Compounds for 
Curing Concrete 

3. Government Standards: 

CSS Caltrans Standard Specifications 

1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

1.4 QUALITY ASSURANCE 

A. Quality Control Data:   

1. Curing Compound:  Manufacturer's Certification of Compliance, to include 
statement that product meets ASTM C 309, additional permeability requirement, 
and coverage.   
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2. Retardant For Exposed Aggregate Finish on Formed Surface:  Manufacturer's 
Certification of Compliance including statement that product is suitable for and 
will meet job requirements. 

3. Curing method, procedures and method of application to be used shall be in 
compliance with the requirements as specified herein. 

PART 2 - PRODUCTS 

2.1 CURING MATERIALS 

A. Materials for curing concrete as specified herein shall conform to the Standard 
Specifications and the following requirements: 

1. Polyethylene sheet for use as concrete curing blanket shall be white and conform 
to ASTM C 171. The loss of moisture when determined in accordance with the 
requirements of ASTM C 156 shall not exceed 0.055 grams per square 
centimeter of surface. 

2. Polyethylene-coated waterproof paper sheeting for use as concrete curing 
blanket shall consist of white polyethylene sheeting free of visible defects, 
uniform in appearance, having a nominal thickness of 2 mils and permanently 
bonded to waterproof paper conforming to the requirements of Federal 
Specification UU-B-790A (Int. Amd. 1).  The loss of moisture, when determined in 
accordance with the requirements of ASTM C 156, shall not exceed 0.055 gram 
per square centimeter of surface. 

3. Polyethylene-coated burlap for use as concrete curing blanket shall conform to 
ASTM C 171. The loss of moisture, when determined in accordance with the 
requirements of ASTM C 156, shall not exceed 0.055 grams per square 
centimeter of surface. 

4. Curing mats for use in Curing Method 6 as specified herein, shall be heavy shag 
rugs or carpets or cotton mats quilted at 4-inches on center.  Curing mats shall 
weigh a minimum of 12 ounces per square yard when dry. 

5. Evaporation retardant shall be a material such as Confilm as manufactured by 
Masterbuilders, Cleveland, OH; or an approved equal. 

B. Curing Compound: 

1. Curing compound shall consist of a liquid which, when applied to fresh concrete 
by means of a spray gun, will form an impervious membrane over the exposed 
surfaces of the concrete. 

2.  The membrane may be either asphaltic or paraffin derivatives to which other 
waterproofing materials may have been added.  Concrete curing compounds 
shall be designated by type as follows:  

Type 1 – Clear or translucent without dye 

Type 1-D - Clear or translucent with red fugitive dye 

Type 2 - White pigmented 

Type 3 - Light gray pigmented 



WORK ORDER NO. E1701121B CONCRETE CURING 
RESEDA SKATE FACILITY 03 37 00 - 3 

Type 4 - Black pigmented 

3. Provide curing compound meeting requirements of ASTM C 309, with additional 
requirement that permeability not exceed 0.039 gm/square cm/72 hours, when 
tested in accordance with ASTM C 156 standards.   

4.  Provide evaporation retardant where required to prevent rapid evaporation of 
water from fresh exposed concrete.   

5.  When pigmented curing compounds are used, at the time of use, the compound 
shall be thoroughly mixed, with the pigment uniformly dispensed throughout the 
mixture. 

6.  Unless otherwise specified, Type 1-D curing compound shall be used, except 
that Type 2 shall be used for the top surface of bridge decks. 

2.2 FLOOR HARDENER (SURFACE-APPLIED) 

A. Floor hardener shall be a colorless, aqueous solution of zinc and/or magnesium fluosilicate.   

B. Each gallon of fluosilicate solution shall contain minimum of 2 pounds of crystals. 

C. All hardeners shall be furnished by the CONTRACTOR and shall be delivered ready mixed in 
sealed original containers bearing the manufacturer's name and product identification. 

PART 3 - EXECUTION 

3.1 CURING OF CONCRETE  

A. The top surface of highway bridge decks shall be cured by both the curing compound 
method, and by the water method except that the curing compound shall be either 
Pigmented Curing Compound-Chlorinated Rubber Base Type (State Specification 8030-
71D-04), or Pigmented Curing Compound Chlorinated Rubber Base white or Tinted 
(State Specification 8030-71D-05), or as directed by the Engineer. 

3.2 CURING AND DAMPPROOFING METHODS 

General:  All concrete shall be cured for not less than 10 days after placing, in accordance with the 
methods specified herein for the different parts of the work, and described in detail in the following 
paragraphs. Curing concrete for bridge structures shall comply with Section 90-7 of the CSS. 

   Surface to be Cured or Dampproofed (except bridge structures)          Method  

Unstripped forms 1 
Wall sections with forms removed 6 
Construction joints between footings and walls, and between floor slab and columns 2 
Encasement concrete and thrust blocks 3 
All concrete surfaces not specifically provided for elsewhere in this Paragraph 4 
Floor slabs on grade  5 
Roof and slabs not on grade 6 
Floor slabs to be covered with resilient flooring 8 
Exterior buried surfaces of roof slabs and basement walls 7 
All liquid and water retaining structures 2 
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Method 1:  Wooden forms shall be wetted immediately after concrete has been placed 
and shall be kept wet with water until removed.  If steel forms are used the exposed 
concrete surfaces shall be kept continuously wet until the forms are removed.  If forms 
are removed within 10 days of placing the concrete, curing shall be continued in 
accordance with Method 6, herein. 

Method 2:  The surface shall be covered with burlap mats which shall be kept wet with 
water for the duration of the curing period, until the concrete in the walls has been placed.  
No curing compound shall be applied to surfaces cured under Method 2. 

Method 3:  The surface shall be covered with moist earth not less than 4 hours, nor more 
than 24 hours, after the concrete is placed.  Earthwork operations that may damage the 
concrete shall not begin until at least 7 days after placement of concrete. 

Method 4:  The surface shall be sprayed with a liquid curing compound. 

1  Curing compound shall be applied in 2 coats according to the manufacturer's 
printed instructions. The direction of application of the second coat shall be 
perpendicular to the first.  The second coat shall be applied when the first coat is 
dry to touch, but not to exceed 4 hours.  Each coat shall be applied at a rate not 
more than 200 square feet per gallon and in such a manner as to cover the 
surface with a uniform film which will seal thoroughly. 

2  Where the curing compound method is used, care shall be exercised to avoid 
damage to the seal during the curing period.  The CONTRACTOR shall maintain 
and monitor the curing compound membrane for a minimum of 10 days.  Should 
the seal be damaged or broken before the expiration of this curing period, the 
break shall be repaired immediately by the application of additional curing 
compound over the damaged portion. 

3  Wherever curing compound may have been applied by mistake to surfaces 
against which concrete subsequently is to be placed and to which it is to adhere, 
said compound shall be entirely removed by wet sandblasting just prior to the 
placing of new concrete. 

4  Application of the curing compound to the concrete shall commence as soon as 
the finished surface of the concrete reaches a uniformly damp appearance with 
no free water on the surface.  Curing compound shall also be applied no later 
than 2 hours after removal of forms from contact with formed surfaces or after the 
placement of concrete on the subgrade.  At any point, the application rate shall 
be within 50 square feet per gallon of the nominal rate and the average 
application rate shall be within 25 square feet per gallon of the nominal rate 
specified when tested in accordance with California Test 535.  

5  Repairs required to be made to formed surfaces shall be made within the said 2-
hour period; provided, however, that any such repairs which cannot be made 
within the said 2-hour period shall be delayed until after the curing compound has 
been applied.  When repairs are to be made to an area on which curing 
compound has been applied, the area involved shall first be wet-sandblasted to 
remove the curing compound, following which repairs shall be made as specified 
herein. 

6  At the time of use, pigmented curing compounds shall be maintained in a 
thoroughly mixed condition.  Containers of curing compound shall remain air-tight 
when not in use. 
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7  The CONTRACTOR shall apply curing compound in the presence of the 
INSPECTOR. Curing compound shall be applied to form a continuous and 
uniform membrane. 

Method 5:  Immediately after the concrete has been screeded, it shall be treated with a 
liquid evaporation retardant.  The retardant shall be used again after each work operation 
as necessary to prevent drying shrinkage cracks. 

1. Immediately after each square foot of the concrete has been finished, it shall be 
given a coat of curing compound in accordance with Method 4, herein.  Not less 
than one hour nor more than 4 hours after the coat of curing compound has been 
applied, the surface shall be wetted with water delivered through a fog nozzle, and 
concrete-curing blankets shall be placed on the slabs.  The curing blankets shall be 
polyethylene sheet, polyethylene-coated waterproof paper sheeting or polyethylene-
coated burlap.  The blankets shall be laid with the edges butted together and with 
the joints between strips sealed with 2-inch wide strips of sealing tape or with edges 
lapped not less than 3-inches and fastened together with a waterproof cement to 
form a continuous watertight joint. 

2. The curing blankets shall be left in place during the 10-day curing period and shall 
not be removed until after concrete for adjacent work has been placed.  Should the 
curing blankets become torn or otherwise ineffective, the CONTRACTOR shall 
replace damaged sections.  During the first 3 days of the curing period, no traffic of 
any nature and no depositing, temporary or otherwise, of any materials shall be 
permitted on the curing blankets.  During the remainder of the curing period, foot 
traffic and temporary depositing of materials that impose light pressure will be 
permitted only on top of plywood sheets 5/8-inch minimum thickness, laid over the 
curing blanket.  The CONTRACTOR shall add water under the curing blanket as 
often as necessary to maintain damp concrete surfaces at all times. 

Method 6:  Concrete slabs shall be treated with an evaporation retardant as specified in 
Method 5.  The concrete shall be kept continuously wet by the application of water for a 
minimum period of at least 10 consecutive days beginning immediately after the concrete 
has been placed or forms removed.  Heavy curing mats shall be used as a curing 
medium to retain the moisture during the curing period.  The curing medium shall be 
weighted or otherwise held in place to prevent being dislodged by wind or any other 
causes.  Until the concrete surface is covered with the curing medium the entire surface 
shall be kept damp by applying water using nozzles that atomize the flow so that the 
surface is not marred or washed.  The curing blankets and concrete shall be kept 
continuously wet by the use of sprinklers or other means both during and after normal 
working hours.  Immediately after the application of water has terminated at the end of 
the curing period, the curing medium shall be removed and curing compound 
immediately applied in accordance with Method 4, herein.  The CONTRACTOR shall 
dispose of excess water from the curing operation to avoid damage to the work. 

Method 7: 

1. Method 6 shall be used for curing. 

2. Immediately after completion of curing the surface shall be sprayed with a 
dampproofing agent consisting of an asphalt emulsion.  Application shall be in 2 
coats.  The first coat shall be diluted to 1/2 strength by the addition of water and 
shall be sprayed on so as to provide a maximum coverage rate of 100 square 
feet per gallon of dilute solution.  The second coat shall consist of an application 
of the specified material, undiluted, and shall be sprayed on so as to provide a 
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maximum coverage rate of 100 square feet per gallon. Dampproofing material 
shall be as specified herein. 

3. As soon as the asphalt emulsion, applied as specified herein, has taken an initial 
set, the entire area thus coated shall be coated with whitewash.  Any formula for 
mixing the whitewash may be used which produces a uniformly coated white 
surface and which so remains until placing of the backfill.  Should the whitewash 
fail to remain on the surface until the backfill is placed, the CONTRACTOR shall 
apply additional whitewash. 

Method 8:  Floor slabs to be covered with resilient flooring shall be coated with an asphaltic 
membrane curing compound such as Hunt’s Process Black, or an approved equal. 

3.3 EVAPORATION RETARDANT APPLICATION   PROTECTION 

A. Spray onto surface of fresh concrete immediately after screeding to react with surface 
moisture.   

B. Reapply after smoothing surface with a bull float to ensure continuous, compacted 
monomolecular layer until final finishing is completed.   

C. After finishing, apply water curing as specified.   

3.4 CLEAR HARDENER APPLICATION (SURFACE APPLIED) 

A. Before application, thoroughly cure floors to receive hardener for minimum 28 days, keep 
clean, unpainted, free from membrane curing compounds, and dry with all work above 
them completed.   

B. Do not use curing compounds where floor hardeners are specified.  Use water curing only. 

C. Apply hardener evenly, using three coats, allowing 24 hours between coats as follows: 

1. First Coat:  1/3 strength, second coat 1/2 strength, and third coat 2/3 strength, mix with 
water.   

2. Apply each coat so as to remain wet on surface for 15 minutes.   

3. Apply approved hardeners in accordance with manufacturer's instructions.   

4. After final coat is completed and dry, remove surplus hardener from surface by scrubbing 
and mopping with water.   

END OF SECTION 
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SECTION 04 22 02 

GLAZED AND PREFACED CONCRETE UNIT MASONRY 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install glazed and prefaced concrete unit masonry including the following: 

1. Concrete masonry units. 

2. Reinforcing steel. 

3. Mortar, grout and grouting. Use epoxy-based pointing mortar of the colors 
selected by the Architect. 

4. Bolts, anchors, hardware, metal frames, and other insert items. 

B. Masonry Standards Joint Committee (MSJC), the Masonry Society (TMS), American 
Concrete Institute (ACI) and American Society of Civil Engineers (ASCE). 

1. TMS 602/ACI 530.1/ASCE 6 – Specification for Masonry Structures. 

2. TMS 402/ACI 530/ASCE 5 – Building Code Requirements for Masonry Structures. 

1.3 ACTION SUBMITTALS 

A. Mix Design: Submit grout and mortar mix designs.  Mix designs shall be signed and 
sealed by a Civil or Structural Engineer registered in the State of California. 

B. Product Data: Submit manufacturer's Product Data for assembly components, materials, 
and accessories.  Submit certificates and data assuring that the proposed materials meet 
the specified ASTM standards. 

C. Samples:  Submit Samples for each type of required masonry unit, including 
reinforcement and accessories. 

D. Shop Drawings: Indicate wall reinforcement, splice locations and bending diagrams.   

E. Admixtures: Additives and admixtures to mortar and grout shall not be used unless 
approved by the enforcing agency.  Submit product data for any proposed admixture. 

1.4 REGULATORY REQUIREMENTS 

A. Perform the Work in accordance with CBC, Chapter 21A. 

B. Comply with requirements of TMS 602. 

1.5 QUALITY ASSURANCE 

A. Comply with the requirements of Section 01 4523 - Testing and Inspection. 
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B. Concrete Masonry Units: 

1. Notify the testing laboratory a minimum of 45 days in advance of installing 
concrete unit masonry, to allow for preconstruction testing of the units. 

a. Units will be sampled and tested in accordance with ASTM C140 for 
compressive strength, absorption and moisture content. 

b. Units will be sampled and tested in accordance with ASTM C426 for 
linear drying shrinkage. 

2. The material testing laboratory shall receive concrete masonry unit specimens for 
testing from masonry unit manufacturer.  Number of specimens shall be as 
indicated in referenced ASTM standard tests.  Testing laboratory will perform and 
send test results to the ARCHITECT and Project Inspector. 

C. Portland Cement: Submit certification from the cement manufacturer that the cement 
proposed for use on the project has been manufactured in accordance with ASTM C150.  
Certification shall include test results made on cement samples during production. 

D. Mortar and Grout Tests: Prior to the beginning of masonry work, mortar and grout will be 
tested, unless prism tests will be performed as indicated below. 

1. Mortar:  Shall conform to ASTM C270 Table 2 for Type S mortar. 

a. Provide qualifications of mortar as meeting ASTM C270 at the beginning 
of the job and whenever mix design is changed. 

b. Mortars will be evaluated during preconstruction and tested during 
construction for proportioning or compressive strength in accordance to 
ASTM C780. 

2. Grout:  Shall conform to ASTM C476, and will be tested in accordance with 
ASTM C1019. Compressive strength shall equal or exceed specified 
compressive strength (f’m) at 28 days, but not less than 2,000 psi. 

a. Ready-Mix Grout: Grout manufacturer shall furnish batch ticket 
information in accordance to ASTM C94. 

E. Prism Test: The compressive strength of concrete masonry will be determined by the 
prism test method prior to the start of construction and during construction. 

F. Masonry Core Testing: Core testing will be performed in accordance with CBC, Section 
2105A.4. 

G. Inspection During Installation: A special inspector will continuously observe the 
installation of reinforced masonry. The Project Inspector shall be responsible for 
monitoring the work of the special inspector and testing laboratories to ensure that the 
testing program is satisfactorily completed. 

H. OWNER will be responsible for the costs of original tests and inspection. 

1.6 DELIVERY, STORAGE AND HANDLING 

A. Store units above grade on level platforms or pallets, in a dry location. 
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B. Store cementitious materials and aggregates in such a manner as to prevent 
deterioration or intrusion of foreign matter or moisture. 

C. Handle units on pallets or flat bed barrows.  Free discharge from conveyor units or 
transportation in mortar trays is not permitted. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Basis of Design (BOD):  Products of the manufacturer named on the drawings were used 
to establish criteria effecting aesthetics and serviceability standards.  Tests, inspection, 
and acceptance of substitutions will be based comparisons to BOD CMU. Subject to 
review of action submittals by the Architect for compliance with requirements, products of 
the following entities may be acceptable: 

1. Angelus Block Co., Inc. 
2. Orco Block Co. 
3. Elliott Block Co. 
4. Air Vol Block Co. 

B. Glazed and Prefaced Concrete Unit Masonry:  Provide a resinous glaze or facing, 
modular unit of the weight indicated on the drawings, and conforming to ASTM C90, 
hollow load-bearing concrete unit masonry.  Masonry units shall meet the minimum 
compressive strength requirements of ASTM C90, or as indicated on project drawings, 
whichever is greater. 

1. Concrete masonry unit sizes shall be as indicated on the drawings. 

2. Provide open-end units at walls to be fully grouted. 

3. Provide closed-end units at walls and at openings where ends will be exposed in 
finish Work; provide bond beam blocks where horizontal reinforcement is indicated. 

4. Provide special shapes and accessory units at locations indicated on Drawings. 

5. Provide units in colors as selected by the Architect and degree of gloss as 
indicated in the drawings. 

6. Masonry unit shall have been cured for a minimum of 28 days. 

7. Masonry unit shall have maximum liner shrinkage of 0.065 percent from 
saturated to oven dry. 

C. Portland cement: ASTM C150, Type II, from one source. 

D. Hydrated Lime: ASTM C207, Type S. 

E. Aggregates: ASTM C144 for mortar and ASTM C404 for grout. 

F. Mortar:  ASTM C270, Type S, conforming to the property specifications of CBC Table 
2103A.8 (2). 

G. Grout:  ASTM C476. 

H. Admixture for Grout:  Grout Aid, as manufactured by Sika Chemical Corp., or equal. 
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I. Epoxy Pointing Mortar: ASTM C395, epoxy-resin-based material formulated for use as 
pointing mortar for glazed or pre-faced masonry units (and approved for such use by 
manufacturer of units); in color indicated or, if not otherwise indicated, as selected by 
Architect from manufacturer's colors. 

J. Water:  Clean, potable, free from substances deleterious to mortar, grout or reinforcement. 

K. Reinforcing Steel: Provide and install reinforcing steel in accordance with Section 03 
2000 - Concrete Reinforcing. 

L. Cleaning Materials:  Sure Klean No. 600 detergent by ProSoCo. 

M. Miscellaneous Materials:  As required to complete the Work. 

N. Anchor Bolts: Shall be hex headed bolts conforming to ASTM A307 Grade A with the 
dimensions of the hex head conforming to ANSI/ASME B18.2.1. 

3.1 EXAMINATION 

A. Discard units with cracks or other defects not complying with requirements of ASTM C 90. 

3.2 CONSTRUCTION 

A. Construct per applicable provisions of CBC and TMS 602. 

B. Conform to TMS 602 for hot and cold weather masonry construction. 

3.3 MORTAR AND GROUT MIXING 

A. Mortar:  Shall provide a minimum strength of 1,800 psi. 

B. Grout:  Shall provide a minimum strength of 2,000 psi or as indicated in the drawings, 
whichever is higher.  Grout space requirements for coarse and fine grouts shall be per 
Table 7 of TMS 602.  Add Sika Chemical Corp. Grout Aid per manufacturer’s instructions. 

C. Measurements:  Measure in calibrated devices that can be checked at any time. 

1. Add water for workable consistency. 

2. Shovel measurements are not permitted. 

D. Mixing:  Mix in accordance to TMS 602. 

1. Mortar:  Mix cementitious materials and aggregates between three and five 
minutes in a mechanically operated mixer.  Mix dry ingredients with a sufficient 
amount of water to provide a workable mix.  Batches of less than one sack of 
cement, and fractional sack batches are not permitted. 

2. Factory Blended Mortar:  Mix in accordance with manufacturer’s recommendations. 

3. Grout:  Add sufficient water for a workable mix that will flow into all voids of the 
masonry without separation or segregation.  Grout slump shall be between 8 and 
11 inches. 

E. Re-tempering Time Limit: Use mortar within 2 ½ hours after mixing.  Discard any mortar 
that has been mixed longer or that has begun to set.  If necessary re-temper within this 
time limit, by replacing only water lost due to evaporation and by thoroughly remixing. 
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3.4 INSTALLATION OF MASONRY UNITS 

A. Workmanship:  Install masonry plumb and true to line with straight level joints of uniform 
thickness. Comply with TMS 602 tolerances.  Maintain masonry clean during and after 
installation. 

1. Lay-out and incorporate embedded hardware items. 

2. Assist other trades with built-in items, which require cutting and fitting of masonry. 

3. Cut block units with a diamond saw or carborundum wheel. Trowel or chisel 
cutting is not permitted. 

4. Keep cavities clear of droppings and debris. Remove droppings prior to grouting. 

B. Reinforcing Steel: Install as indicated on Drawings. Except as otherwise indicated, install 
reinforcement in accordance with standards of Concrete Reinforcing Steel Institute and to 
requirements specified in Section 03 2000 - Concrete Reinforcing. Do not splice vertical 
reinforcement except where indicated on the Drawings. 

C. Shoring:  Provide temporary shoring for lintels with sufficient strength to carry load 
without deflecting. Remove temporary shoring not less than 28 days after masonry has 
been installed. 

D. Block Installation: Clean dirt and dust from surfaces before installation. Do not wet 
masonry units. 

1. Foundation preparation:  Clean top surface of concrete foundation of dirt, 
projections and laitance before starting masonry construction.  Wet saw cutting of 
units immediately prior to laying is permitted. 

2. Install masonry with mortar to required joint thickness. Install blocks with 3/8-inch 
mortar bed.  Fill head joints solid, install tightly to adjoining units. Provide 3/8-inch 
joint thickness. 

a. Hold racking to a minimum. 

b. No toothing is permitted. 

c. If it becomes necessary to move a unit after it has been installed, remove 
the unit, discard the mortar, and install the unit in fresh mortar. 

3. Anchor Bolts: Provide 1/2-inch minimum grout space between bolts and masonry. 

4. Bond:  Unless otherwise indicated, install units in common running bond. 

5. Finish Joint Treatment:  Unless otherwise indicated, cut both interior and exterior 
joints flush, and tool slightly concave to a dense, uniform surface. 

6. Grouting: Unless noted otherwise on Drawings, completely fill cells with grout. 

E. Steel Door Frames: 

1. Locate door frames accurately, install plumb, Set frames to floor with powder 
driven or expansion anchors to floor surface and brace in position before start of 
masonry installation. 
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a. Frames are specified to be furnished with adjustable anchors. 

b. Fill interior of frames solid with mortar or grout as walls are constructed. 

2. Provide temporary wood spreaders from jamb to jamb and from head to floor to 
ensure that jambs do not bow-in, distort from a straight line, or deflect from 
superimposed loads during construction. 

3.5 GROUTING 

A. Prior to grouting all cells shall be cleaned so that all spaces to be filled with grout do not 
contain mortar projections greater than 1/4 inch, loose mortar or foreign material. 

B. Grout materials and water contents shall be controlled to provide adequate fluidity for 
placement without segregation of the constituents, and shall be mixed thoroughly.  
Reinforcement shall be properly positioned and solidly embedded in the grout. 

C. The grouting of any section of wall shall be completed in one day with no interruptions 
greater than one hour. 

D. Between grout pours, a horizontal control joint shall be formed by stopping all wythes at 
the same elevation and with the grout stopping at 1 ½ inches below a mortar joint, except 
at the top of the wall.  Where bond beams occur, the grout pour shall be stopped a 
minimum of ½ inch below the top of the masonry. 

3.6 LOW-LIFT GROUTING FOR HOLLOW MASONRY UNITS 

A. Grouting shall meet the requirements of CBC Section 2104A.1.3. 

B. After mortar joints have set, cells are cleaned of mortar and debris, and reinforcement is 
installed and inspected, grout cells in 4-foot maximum lifts. Horizontal and vertical 
reinforcement shall be held in place within permitted tolerances by suitable devices. 

C. Grout may be installed by pump, tremie or bucket, using hoppers to avoid spilling on 
exposed surfaces. 

D. All grout shall be consolidated and reconsolidated with a mechanical vibrator after placing 
so as to completely fill all voids and to consolidate the grout.  Grouted walls shall be solid 
and without voids. 

3.7 HIGH-LIFT GROUTING OPTION FOR HOLLOW MASONRY UNITS 

A. Grouting shall meet the requirements of CBC Section 2104A.1.3 and DSA IR 21-2. 

B. High-lift grouting shall apply only to cell sizes available with 8 inch and wider block units.  
This method is subject to approval of the Division of the State Architect (DSA).  

C. Provide bond beam units, inverted for start course, and omit alternate blocks or remove entire 
face shell of every other unit to allow access to all cells on bottom course for cleanouts. 

D. Plug each cleanout by setting a face shell in mortar into opening and securely bracing it 
in place to prevent displacement.  If masonry is not exposed in finish Work, cleanouts 
may be formed. 
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E. Grouting: Grouting shall be done in a continuous pour in lifts not exceeding 5-foot in 
height.  The grouting of any section of a wall between control barriers shall be completed 
in one day, with no interruptions greater than one hour. 

F. Consolidating: Grout shall be consolidated by mechanical vibration only, and shall be 
reconsolidated after excess moisture has been absorbed, but before plasticity is lost. 
Vibrating of reinforcing steel is not permitted. 

3.8 CURING 

A. Remove efflorescence, stains, debris, excess grout, and foreign matter. 

B. During curing, or for any other purpose, do not saturate masonry with water. 

3.9 PARGE COAT 

A. Apply parge coat to the earth side of surfaces that are to receive waterproofing. 

B. A Portland cement and sand mix (1:3.5 by volume) or Type S mortar may be used for the 
parge coat. 

C. Parging should be applied to damp (not saturated) concrete masonry in two 1/4 inch thick 
layers.  The first coat should be roughened when partially set, hardened for 24 hours, and 
then moistened before second coat is applied.  The second coat should be trowelled to a 
smooth, dense surface. 

D. The parge coat should be beveled at the top to form a wash, and thickened at the bottom 
to form a cove between the base of the wall and the top of footing. 

3.10 CLEANING 

A. At completion of masonry Work, remove misplaced mortar, grout or other foreign 
substances, and clean surfaces which will be exposed in finish Work with specified 
cleaner, or with clean water and stiff fiber brushes. 

B. Remove rubbish, debris, and waste materials and legally dispose of off the Project site. 

3.11 PROTECTION 

A. Protect the Work of this section until Substantial Completion. 

END OF SECTION 
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SECTION 04 22 18 

PRECAST CONCRETE SIMULATED STONE CAPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install precast concrete simulated stone capsas indicated on the drawings 
and specified. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Submit the manufacturer’s printed narratives and specifications.  Include 
construction details, material descriptions, dimensions of individual components and 
profiles, and finishes. 

B. Shop Drawings:  Submit dimensioned drawings.  Show fabrication and installation details 
for cast stone caps and sills.  Include dimensions, details of reinforcement and 
anchorages if any, and indication of finished faces. 

C. Samples for Initial Selection:  Submit printed graphics or physical samples of stone caps 
and sills. 

D. Full-Size Samples:  Submit For each element color, texture, and shape of stone elements. 

1. Make available for Architect's review at Project site or at manufacturing plant, if 
acceptable to Architect. 

2. Make Samples from materials to be used for caps and sills used on Project 
immediately before beginning production of caps and sills for Project. 

3. Approved Samples may be installed in the Work. 

PART 2 - PRODUCTS 

2.1 PRECAST CONCRETE SIMULATED STONE CAPS 

A. Subject to review of action submittals for compliance with specified requirements, precast 
elements shall be the products of one of the following (or equal): 

1. Pacific Stone Design Inc. 
2. Ventura Cast Tone Inc. 
3. Sandstone Designs Inc. 
4. Caststone Designs Inc. 
5. Stone Magic 
6. California Cast Stone 
7. Architectural Cast Stone 
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B. Precast elements shall be of customized dimensions and profiles.  Units shall simulate 
natural quarried stone and replicate the texture of historical designs expressed classical 
cast stone architectural products. 

C. General:  Comply with ASTM C 1364. 

D. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-
reducing admixtures; color stable, free of carbon black, nonfading, and resistant to lime 
and other alkalis. 

E. Admixtures:  Use only admixtures specified or approved in writing by Architect. 

1. Do not use admixtures that contain more than 0.1 percent water-soluble chloride 
ions by mass of cementitious materials.  Do not use admixtures containing 
calcium chloride. 

2. Use only admixtures that are certified by manufacturer to be compatible with 
cement and other admixtures used. 

F. Reinforcement:  Deformed steel bars complying with ASTM A 615/A 615M, Grade 60.  
Use galvanized or epoxy-coated reinforcement when covered with less than 1-1/2 inches 
of cast stone material. 

G. Embedded Anchors and Other Inserts:  Fabricated from stainless steel complying with 
ASTM A 240, ASTM A 276, or ASTM A 666, Type 304. 

H. Stone Element Colors and Textures:  As selected by Architect from manufacturer's full 
range of products. 

1. As selected by the Architect to resemble natural stone as closely as practicable. 

PART 3 - EXECUTION 

3.1 SETTING STONE CAPS WITH SEALANT-FILLED JOINTS 

A. Set stone caps and sills as indicated on Drawings and as recommended by the product 
manufacturer.  Set caps and sills accurately in locations indicated with edges and faces 
aligned according to established relationships and indicated tolerances. 

1. Install anchors, supports, fasteners, and other attachments indicated or 
necessary to secure caps and sills in place. 

2. Shim and adjust anchors, supports, and accessories to set cast stone in 
locations indicated with uniform joints. 

B. Fill anchor holes with sealant. 

1. Where dowel holes occur at pressure-relieving joints, provide compressible 
material at ends of dowels. 

C. Set cast stone supported on clip or continuous angles on resilient setting shims.  Use 
material of thickness required to maintain uniform joint widths.  Hold shims back from 
face of cast stone a distance at least equal to width of joint. 

D. Keep joints free of mortar and other rigid materials.  Remove temporary shims and 
spacers from joints after anchors and supports are secured in place and cast stone caps 
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and sills are anchored.  Do not begin sealant installation until temporary shims and 
spacers are removed. 

E. Prime cast stone surfaces to receive sealant and install compressible backer rod in joints 
before applying sealant unless otherwise indicated. 

F. Prepare and apply sealant of type and at locations indicated to comply with the 
requirements of the product manufacturer. 

3.2 ADJUSTING AND CLEANING 

A. Remove and replace stained and otherwise damaged caps and sills and caps and sills 
not matching approved Samples.  Cast stone may be repaired if methods and results are 
approved by Architect. 

B. Replace stone caps and sills in a manner that results in cast stone matching approved 
Samples, complying with other requirements, and showing no evidence of replacement. 

END OF SECTION 
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SECTION 04 23 00 

REINFORCED HOLLOW UNIT MASONRY 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall 
perform all labor required to complete the reinforced hollow unit masonry work as indicated 
on the Drawings and specified herein. 

B. The CONTRACTOR alone shall be fully responsible for the design, strength, safety and 
adequacy of all shoring, bracing and all methods of construction, and for the strength, 
consistency, finish and general quality of masonry.  

1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the applicable reference specifications as specified in the GENERAL 
REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards: 

1. Commercial Standards: 

MSJC Code Masonry Standards Joint Committee’s Building Code Requirements 
and Specifications for Masonry Structures 

ASTM C 33 Standard Specification for Concrete Aggregates 

ASTM C 67 Standard Test Methods for Sampling and Testing Brick and 
Structural Clay Tile 

ASTM C 90 Standard Specification for Loadbearing Concrete Masonry Units 

ASTM C 140 Standard Test Methods for Sampling and Testing Concrete Masonry 
Units and Related Units 

ASTM C 144 Standard Specification for Aggregate for Masonry Mortar 

ASTM C 150 Standard Specification for Portland Cement 

ASTM C 207 Standard Specification for Hydrated Lime for Masonry Purposes 

ASTM C 331 Standard Specification for Lightweight Aggregates for Concrete 
Masonry Units 

ASTM C 404 Standard Specification for Aggregates for Masonry Grout 

ASTM C 476 Standard Specification for Grout for Masonry 

ASTM C 652 Specification for Hollow Brick (Hollow Masonry Unit Made from Clay 
or Shale) 
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ASTM C 744  Standard Specification for Prefaced Concrete and Calcium Silicate 
Masonry Units 

ASTM C 1314 Standard Test Method for Compressive Strength of Masonry Prisms 

1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS.   

B. The following submittals and specific information shall be provided. 

1. Manufacturer's Literature:  Submit information illustrating the horizontal joint 
reinforcement and preformed control joint materials proposed for use.   

2. Sample Panel:  Lay up a sample panel for each type of masonry at the site to show 
the approved bond and method of finishing joints.  Sample panels shall be at least 4-
feet high and at least 4-feet long, and shall remain intact after approval until 
acceptance of the permanent masonry work and then shall be removed by the 
CONTRACTOR. The accepted sample panels shall serve as a basis of color, texture, 
and workmanship for acceptance of the permanent construction. 

3. Bar Reinforcement Submittal shall include placing plans, wall elevations, bending 
diagrams, cutting lists, and other information so as to completely and unambiguously 
define and establish the location, spacing, size, length, bending, shape, splicing, and 
all other pertinent information as required.  Drawings shall show grades of reinforcing 
steel.  Wall reinforcing shall be detailed on wall elevations, each Shop Drawing shall 
show splice length for every size and type of bar used. 

4. Manufacturer's Certificate:  Provide manufacturer's certificate(s) for the masonry units 
specified herein, before delivering concrete block units to the jobsite. 

1.4 QUALITY ASSURANCE   

A. Tolerances for concrete block masonry: 

1. Walls shall be plumb and straight and in level courses.   Walls that are not plumb 
and straight shall be removed and reconstructed.    The maximum permissible 
variation from plumb of the wall and corner, or of a line of joints in the wall shall 
be 1/16-inch per foot of height, 1/4" in 10';  3/8" in any story or 20' maximum;  or 
1/2" in 40'.    

2. Maximum variation from level or indicated elevations: 1/4" in any bay or 20'; 1/2" 
in 40'. 

3. The maximum permissible variation from a horizontal line along the base of the 
wall or for lines of horizontal joints shall be 1/16-inch per block, 1/4-inch per 50-
feet of wall with proportionately greater tolerance for longer walls up to 2-inch in 
the total length of wall.   

B. Interior surfaces shall be maintained in the plane described above and the dimension 
tolerances of the units shall be taken up on exterior surfaces. 

C. Mockups:  Build mockups to verify selections made under Sample submittals, to demonstrate 
aesthetic effects, and to set quality standards for materials and execution. 
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1. Build mockups for each type of exposed masonry construction in sizes approximately 
48 inches long by 36 inches high by full thickness of the wall. 

a. Include a sealant-filled joint at least 16 inches long in each mockup. 

2. Protect accepted mockups form the elements with weather-resistant membrane. 

3. Approval of mockup is for color, texture, and blending of masonry units, relationship 
of mortar and sealant colors to masonry unit colors, tooling of joints, and aesthetic 
qualities of workmanship. 

a. Approval of mockups is also for other material and construction qualities 
specifically approved by Architect in writing. 

b. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically 
approves such deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 

1.5 HANDLING 

A. Ship, handle and store concrete blocks to avoid chipping, cracking or damaging them.  
Concrete block with spalled corners may be used provided the damaged corners are 
concealed in the finished work.  Do not use damaged concrete block at exposed locations. 

B. Store concrete blocks in a dry, well ventilated space, under cover and off the ground, to 
prevent their getting wet.  

PART 2 - PRODUCTS 

2.1 MASONRY UNITS 

A General:   

1. At the time of delivery to the work site the units shall conform to the physical 
requirements specified herein. Units shall be of size shown on Drawings.  Provide or 
cut special shapes for corners, jambs, lintels, and other areas shown or required.  
Special units shall match color and texture of standard units.  Where masonry units 
are placed so that the end of a unit is exposed, such as at a corner or intersection, 
the end of that block shall have the surface to match the color or texture of the sides 
of the other units.   

2 All units shall match color and texture of standard unit samples.  Units shall be 
sound, dry, clean, free of cracks, and shall have reached the specified moisture 
content and compressive strength prior to placing in the structure.   

3 Where units are to be used in exposed wall construction, the face or faces that are to 
be exposed shall be free of chips, cracks, discoloration, or other defects when viewed 
from 10 feet, except that not more than 5 percent of the units may have slight cracks 
or small chips not larger than 1 inch in any dimension.  Vertical cells to be grouted in 
all units covered under this Specification shall have vertical alignment sufficient to 
maintain a clear, unobstructed continuous vertical cell measuring not less than 2-inch 
by 3-inch.   
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4 The color of the units shall be uniformly grey and the surface shall be fine-textured on 
all exposed surfaces.   

C. Hollow Concrete Masonry Units (CMU):   

1 Hollow concrete masonry units shall be normal weight, ASTM C90, Type I, in 
accordance with the latest City of Los Angeles Building Code. 

2 The manufacturer shall certify that the masonry units meet all requirements of  the 
latest City of Los Angeles Building Code, including the moisture content and linear 
shrinkage requirements for intermediate conditions.   

2.2 CEMENT  

A. Portland Cement:  All cement to be used or furnished shall be ASTM C150 Type II low alkali 
portland cement conforming to the latest City of Los Angeles Building Code. 

B. Masonry Cement: The use of masonry cement is not permitted. 

C. Mortar Cement: All mortar cement to be used or furnished shall conform to the latest City of 
Los Angeles Building Code. 

D. The CONTRACTOR shall furnish a Certificate of Compliance signed by the manufacturer 
identifying the cement and stating that the cement complies with these requirements.  
Supporting test data shall be furnished when requested by the ENGINEER or the 
INSPECTOR. 

E. Cement shall be delivered in original unopened bags that shall be plainly marked with the 
manufacturer=s name or brand, cement type, weight, and ASTM Designation. 

F. All cement delivered to the job site shall be stored in a manner to protect against 
contamination or moisture.  Should any cement become contaminated or otherwise become 
unsuitable for use, the INSPECTOR may reject it and require that it be immediately removed 
from the site. 

G. Unidentifiable bags shall be immediately removed from the site and shall not be incorporated 
into the work. 

H. All cement used on this project for any individual structure shall be of the same brand and 
type unless otherwise accepted in writing by the ENGINEER.  Cement shall be stored in such 
a manner as to permit ready access for the purpose of inspection and sampling, and suitably 
protected against contamination or moisture.  Should any cement delivered show evidence of 
contamination or be otherwise unsuitable, the INSPECTOR may reject it and require that it be 
removed from the site. 

2.3 LIME 

A Hydrated lime for masonry purposes shall conform to the requirements of the latest City of 
Los Angeles Building Code.  

B Lime putty shall be made from Type S hydrated lime and shall conform to ASTM C207.   
Putty made from Type S shall have a plasticity figure of not less than 200 when tested 
commencing within 30 minutes after mixing with water.  

D The CONTRACTOR shall furnish Manufacturer=s Certification identifying the lime and stating 
that the lime complies with these requirements. 



WORK ORDER NO. E1701121B REINFORCED HOLLOW UNIT MASONRY 
RESEDA SKATE FACILITY 04 23 00 - 5 

2.4 AGGREGATES 

A Hollow Concrete Units:  Aggregates for hollow concrete units shall conform to ASTM C33 and 
ASTM C331 or shall be blended from aggregates conforming to these Specifications.  Use 
the same type or types of aggregate throughout the project unless otherwise indicated or 
written permission is received from the ENGINEER.  

B Mortar:  Aggregate for mortar shall conform to ASTM C144.   

C Grout:  Aggregate for grout shall conform to ASTM C404.   

2.5 WATER  

A Water shall not contain deleterious substances.  Water shall not contain an amount of 
impurities that will cause a change in the time of setting of portland cement of more than 
25 percent nor a reduction in relative mortar strength at 7 and 28 days of more than 10 
percent compared to results obtained with distilled water. 

B Water shall not contain more than 1,000 ppm of chlorides calculated as Cl, nor more than 
1,000 ppm of sulfates calculated as SO4. 

2.6 MORTAR 

A Mortar shall conform to the latest City of Los Angeles Building Code. 

B Mortar shall be “Type M” and consist of a mixture of cementitious materials and aggregate to 
which sufficient water and approved additives, if any, have been added to achieve a 
workable, plastic consistency. 

C Mortar shall be proportioned in accordance with the latest City of Los Angeles Building Code. 
 Mortar shall attain a minimum compressive strength of 2,500 psi in 28 days. 

D. Mix mortar by placing one-half of water and aggregate in a power operated mixer, then add 
cement, lime, admixture (when approved), and the remainder of aggregate and water.  Mix 
mortar mechanically for not less than three minutes after all ingredients have been placed in 
the mixer. 

E. All mortar incorporated in this project shall be tested in accordance with the latest City of Los 
Angeles Building Code. 

2.7 MORTAR ADMIXTURE 

A Additives and admixtures to mortar shall not be used unless approved in writing by the 
ENGINEER. 

B When approved for use, mortar admixture shall be Hydrophobe 31, manufactured by W.R. 
Grace and Company; or an approved equal. 

C Quantity of admixture per mortar batch shall be in accordance with manufacturer's 
recommendations and as approved by the ENGINEER.   

D. Coloring pigments are to be only in quantities approved by the ENGINEER.  Color shall be as 
selected by the ENGINEER. 
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2.8 GROUT 

A Grout shall conform to the latest City of Los Angeles Building Code. 

B Grout shall consist of a mixture of cementitious materials and aggregate to which water has 
been added such that the mixture will flow without segregation of its constituents.  Use pea 
gravel in grout spaces where least cell or wythe dimension is 4-inches or more. 

C Grout shall have a minimum compressive strength of 2,000 pounds per square inch. 

D Water content of grout shall be adjusted to provide proper workability and to enable the 
proposed placement under existing field conditions, without segregation.  Slump to range 
between 8 and 10 inches.  Field adjustment of water content shall be approved by the 
INSPECTOR. 

E Grout mixture shall be proportioned in accordance with the latest City of Los Angeles Building 
Code and approved by the ENGINEER.  

F. Mix grout by placing one-half of water and aggregate in a power operated mixer, then add 
cement, lime, admixture, and the remainder of aggregate and water.  Mix grout mechanically 
for not less than three minutes after all ingredients have been placed in the mixer. 

2.9 GROUT ADMIXTURE  

A Grout admixture shall be Sika Grout Aid, Type II, manufactured by Sika Chemical 
Corporation; Grout Aid GA-II, manufactured by concrete Emulsions; or an approved equal. 

B Antifreeze liquid, chloride salts or other such substances shall not be used in mortar or grout. 

C Air-entraining substances shall not be used in grout unless tests are conducted to determine 
compliance with the latest City of Los Angeles Building Code. 

D For coloring grout, only pure mineral oxide, carbon black or synthetic colors may be used as 
approved by the ENGINEER.  Carbon black shall be limited to a maximum of 3 percent of the 
weight of the cement. 

2.10 JOINT REINFORCEMENT 

A Prefabricated joint reinforcement for masonry wall shall have at least one cross wire of at 
least No. 9 gage steel for each 2 square feet of wall area.  The vertical spacing of the joint 
reinforcement shall not exceed 16 inches.  The longitudinal wires shall be thoroughly 
embedded in the bed joint mortar.  The joint reinforcement shall engage all wythes. 

B Wire joint reinforcement used as principal reinforcement in hollow unit construction shall be 
continuous between supports unless splices are made by lapping in accordance with the 
latest City of Los Angeles Building Code. 

C Side wires shall be deformed and shall conform to the latest City of Los Angeles Building 
Code. 

2.11 PREFORMED CONTROL JOINT 

A. Joint material shall be a solid rubber extrusion such as regular Rapid Control Joint, 
manufactured by Dur-O-Wall National Company, Cedar Rapids, IA; Sonneborn Control Joint, 
manufactured by Sonneborn-Contech Company, Oakland, CA; or an approved equal.   
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2.12 CLEANING AGENT:   

A. Concrete block cleaner shall be "Sure Klean No. 600 Detergent" by PROSOCO, Inc., "Doex 
Chemical Cleaner" by National Chemsearch Corp., or an approved equal. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Masonry shall be constructed according to the provisions of this section. 

B. Masonry materials shall be stored so that at the time of use the materials are clean and 
structurally suitable for the intended use.  Materials shall be stored in a manner such that 
deterioration or intrusion of foreign materials is prevented and that the material will be 
capable of meeting applicable requirements at the time of mixing. 

C. All metal reinforcement shall be free from loose rust and other coatings that would inhibit 
reinforcing bond, unless otherwise indicated. 

D. Concrete masonry units shall not be wetted unless otherwise approved in writing by the 
ENGINEER.  

E. Where no bond pattern is shown, the wall shall be laid up in straight uniform course with 
regular running bond with alternate header joints in vertical alignment. 

F. Mortar or grout mixed at the jobsite shall be mixed in a mechanical mixer. Hand mixing of 
small amounts of mortar is permitted with approval of the INSPECTOR. Dry mixes for mortar 
and grout which are blended in the factory and mixed at the jobsite shall be mixed in 
mechanical mixers until workable, but not to exceed 10 minutes. 

G. Where stack bond is indicated on the Plans, approved metal ties shall be provided 
horizontally at 24 inches on centers (maximum) 

H. Mortar may not be retempered.  Mortar or grout which has hardened or stiffened due to 
hydration of the cement shall not be used. 

I. In no case shall mortar be used more than two and one-half hours after water has been 
added to the dry ingredients at the job site. 

J. In no case shall grout be used more than one and one-half hours after water has been added 
to the dry ingredients at the job site. 

K. All concrete masonry block shall be laid in running bond. 

L. All concrete masonry block shall be reinforced and anchored in the manner indicated on the 
contract drawings and as herein specified. 

M. Hollow unit masonry shall cure for a minimum of 24 hours prior to grouting. 

N. Saw cut concrete block neatly and accurately as necessary to provide openings for the work 
of other trades, with diamond or abrasive saws to produce straight, sharp edges without 
spalling or other defects, and of sizes required to maintain uniform joint widths. 

O. If it is necessary to move a concrete block after it has been once set in place, remove the 
unit, clean it and set it in fresh mortar. 
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3.2 WEATHER CONDITIONS 

A Protect the tops of walls at all times.  Cover the tops of walls with waterproof paper when rain 
is imminent and work is discontinued.   

B Protect masonry construction from loss of moisture during the curing period when ambient air 
temperature of 90 degrees F (37 degrees C) or greater exists and when relative humidity is 
less than 50 percent.  Use light fog spray nozzles to cure the mortar when these conditions 
exist.  Provide a demonstration of the fog spray nozzles prior to starting the work.   

3.3 LAYING REINFORCED MASONRY UNITS 

A General: 

1. Masonry construction shall conform to the latest City of Los Angeles Building Code 
as supplemented by these Specifications. 

2. All masonry shall be laid to a line.   

3. All exposed edges of masonry shall be free of broken corners, chips edges, chipped 
faces, discoloration, or other defects. 

B. Wall Units: 

1. Masonry units shall be cut or clipped as necessary to provide openings and to 
accommodate embedded items. 

2. Wall anchors shall be securely embedded in mortar and fully grouted. 

3. Glazed Concrete Masonry Units:  Single-faced units may be installed through the wall 
where walls or partitions are indicated to have glazed masonry unit finish on one side 
only.  The facing shall be used for dimensional and plane reference in the installation. 
 Where glazed masonry unit finish is indicated on both sides of a wall or partition, 
coved bases shall be of two-unit construction or two-faced units installed through the 
wall.  Except as otherwise specified, coved bases shall be flush with finished 
surfaces above.   

4. Door and window frames shall be maintained plumb and true. 

5. Masonry shall be built tightly against interior door frames. 

6. Care shall be taken at corners and jambs to maintain uniformity of appearance and to 
insure that only whole, undamaged units are used. 

7. All masonry walls shall be laid in running bond. 

8. Stack bond shall not be permitted unless indicated on the contract drawings. 

9. In running bond, care shall be taken to lay out the work so that vertical joints in 
alternate courses lie in the same vertical lines midway between the vertical joints in 
adjacent courses to provide a regular and uniform joint pattern. 

10. Lintels shall be provided over all openings of width greater than the length of the 
masonry unit. 
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11. Lintels shall be of the type and size indicated on the contract drawings or required for 
the span and approved by the ENGINEER. 

12. Lintels shall bear on grout filled cells of hollow units. 

13. Bullnose units shall be provided at all corners, around recessed door openings and 
where otherwise indicated on the drawings. 

14. Square corners shall be provided at flush door and window openings. 

15. Toothing of masonry units is not permitted 

16. A 1" wide isolation joint shall be provided at all locations where masonry walls abut 
concrete walls or columns. 

17. Isolation joints shall be filled with approved compressible joint filler and caulked on 
each face. 

18. The minimum embedment depth of anchor bolts shall be in accordance with the 
latest City of  Los Angeles Building Code unless otherwise indicated on the contract 
drawings. 

3.4 BUILT-IN ITEMS 

A. Door frames; window frames; HVAC connectors, registers, vents and sleeves; flashing; 
conduit and pipe sleeves; anchors; ties; bolts; hangers; or any other item to be placed in or 
through the wall shall be accurately set and securely held in the masonry work as indicated 
on the contract drawings or as accepted by the INSPECTOR. 

B. Core drilling and/or saw curing of completed masonry walls is prohibited unless each location 
is approved in writing by the ENGINEER prior to cutting. 

C. Core drilling and/or saw cutting required by changes to the contract shall be approved in 
writing by the ENGINEER prior to commencing the work. 

D. All items passing through masonry walls shall be sleeved.  Sleeves shall be accurately set 
and securely held in a manner acceptable to the INSPECTOR. 

E. Sleeves provided for piping passing through masonry walls shall be placed no closer than 
three pipe diameters apart center to center.  

3.5 EMBEDDED CONDUITS 

A. Electrical or instrumentation conduits shall not be placed in any cell containing reinforcement 
unless approved in writing by the ENGINEER.  

B. Placing of water piping in any cell containing reinforcement is prohibited. 

3.6 MORTAR PREPARATION 

A. The method of measurement of all mortar ingredients shall be accurate and shall insure 
definite and uniform proportions.  The method of field measurement of ingredients shall be as 
approved by the INSPECTOR. 

B. Mortar shall be machine mixed for a minimum of five (5) minutes and shall be used within 90 
minutes of mixing. 
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C. No remixing of mortar more than 90 minutes old with additional water, cement, or other 
materials is permitted. 

D. Retempering of mortar is not permitted. 

3.7 MORTAR JOINTS 

A. The initial bed joint thickness shall not be less than 1/4" or more than 1". 

B. Subsequent bed joints shall not be less than 1/4" or more than 5/8" thick. 

C. All head and bed joints shall be filled solidly with mortar for a distance in from the face of the 
unit not less than the thickness of the shell. 

D. Tooling of joints shall be regulated so that the mortar for each wall space is of uniform size 
and appearance. 

E. Head joints of open-end units with beveled ends that are to be fully grouted need not be 
mortared.  The beveled ends shall form a grout key which permits grout within 5/8" of the face 
of the Unit.  The units shall be tightly butted to prevent leakage of grout. 

F. All solid masonry units and hollow units with horizontal cells shall be laid on a full bed of 
mortar. 

G. All collar joints in multi-wythe masonry shall be completely filled. 

H. All exposed mortar joints, except joints which are to be raked, shall be tooled to a smooth 
uniform surface and finished free of voids using a rounded tool. 

I. Mortar joints specified or indicated to be caulked shall be raked to a depth of 2". 

3.8 REINFORCING 

A. General:  

1. All concrete block masonry shall be bonded and reinforced by continuous joint 
reinforcement spaced not more than 16 inches apart vertically.  The joint 
reinforcement shall have one longitudinal rod at each face shell of the masonry unit. 

2. All walls shall be reinforced with both vertical and horizontal reinforcement. 

3. Reinforcement shall be placed as indicated on the Drawings and per approved 
placement drawings. 

4. All reinforcing bars, except joint reinforcement, shall be completely embedded in 
mortar or grout and have a minimum cover, including the masonry unit, of at least 2". 
 The minimum grout space between reinforcing steel and masonry shall be ½”. 

5. Unless noted otherwise on Drawings, all splices of reinforcement and wall dowels 
shall be lapped a minimum of 48 bar diameters.  Separate spliced bars by one bar 
diameter or wire them together. 

6. All wall dowels shall be placed and securely fastened prior to placement of concrete 
for the foundation. 
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7. The size, number, and location of the wall dowels shall match the vertical wall 
reinforcing as shown on the contract drawings. 

8. All dowels for wall reinforcement shall be cast into in the foundation slab.  Drilling and 
grouting of wall dowels shall not be permitted unless approved in writing by the 
ENGINEER. 

9. Any variation from the reinforcement shown on the contract drawings shall be 
approved in writing by the ENGINEER prior to commencement of work. 

10. When a dowel does not line up with a vertical core, do not slope more than one 
horizontal in six vertical.  Grout dowels in a core in vertical alignment, even though it 
is a cell adjacent to the vertical wall reinforcing. 

B. JOINT REINFORCEMENT 

1. Sections of joint reinforcement shall have ends lapped a minimum of 8" and wired 
together at cross wires.  

2. Joint reinforcement shall be lapped full width and wired together at corners and 
intersections, or prefabricated corners and tees shall be used.  

3. Widths of joint reinforcement (side rod to side rod) shall be approximately 2 inches 
less than the nominal overall thickness of the wall in which it is placed.  All joint 
reinforcement, when placed, shall be fully embedded in mortar. 

4. Except where bond beams are specified or otherwise indicated on the contract 
drawings, the top three courses of all masonry walls, including backup, shall have 
continuous joint reinforcement placed in each joint (8 inches center to center). 

5. Joint reinforcement shall be terminated at expansion joints and control joints. 

6. Openings in all masonry walls shall have joint reinforcement placed in the two 
courses immediately above lintels. 

C. WALL REINFORCEMENT 

1. All walls shall be reinforced with both vertical and horizontal reinforcement. 

2. Vertical wall reinforcement shall be provided continuously from support to support at 
each corner, at each side of any opening, and at the ends of walls.  

3. Horizontal wall reinforcement shall be provided at the bottom and top of wall 
openings and shall extend not less that 24 inches or 48 bar diameters (whichever is 
greater) past the opening. 

4. Horizontal reinforcement shall be provided continuously at structurally connected roof 
and floor levels, at the tops of walls, at the bottom of walls or in the top of foundations 
when doweled in walls, and at a maximum spacing of 4 feet, unless otherwise 
indicated on the contract drawings. 

5. Reinforcement shall be of the size and number indicated on the contract drawings. 

6. Reinforcement shall be secured against displacement prior to grouting by wire 
positioners or other approved devices at intervals not to exceed 200 bar diameters. 
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7. Approved dovetail anchors shall be used at the joint between abutting masonry walls 
and concrete columns or walls.  Dovetail anchors shall be 16 inches long and be 
spaced no more than 16 inches on center the height of the wall. 

8. Dovetail anchors shall also be placed in each bond beam and in the courses above 
and below the bond beam.  

D. COLUMN AND PILASTER REINFORCEMENT 

1. The minimum spacing of column ties shall be 4 inches on center for the full column 
height, unless otherwise indicated on the contract drawings.  

2. Column ties shall terminate with a minimum 135 degree bend and with a six-bar 
diameter extension, but not less than 4 inch extension that engages the longitudinal 
column reinforcement and projects into the interior of the column. 

3.8 GROUTING 

A. Proportioning of grout shall be in accordance with the latest City of Los Angeles Building 
Code. 

B. General:   

1. Grout masonry shall be constructed in such a manner that all elements of the 
masonry act together as a structural element. 

2. Prior to grouting, the grout space shall be clean so that all spaces to be filled with 
grout do not contain mortar projections greater than 2 inch, mortar droppings, or 
other foreign material.  Keep vertical cells free of mortar droppings and in vertical 
alignment to maintain continuous, unobstructed cells not less than 4" x 4" when 
coarse grout is used, and 2" x 3" for all other conditions. 

3. Grout shall be placed so that all spaces designated to be grouted shall be filled with 
grout and the grout is confined to those specified spaces. 

4. Grout materials and water content shall be controlled to provide fluidity for placement 
without segregation of the materials and shall be mixed thoroughly. 

5. The grouting of any section of wall shall be completed in one day with no 
interruptions greater than one hour. 

6. Between group pours, a horizontal construction joint shall be formed by stopping at 
the same elevation and with the grout stopping a minimum of 1-1/2 inches below a 
mortar joint, except at the top of the wall.  Where bond beams occur, the grout pour 
shall be stopped a minimum of 2 inch below the top of the masonry. 

7. Cleanouts shall be provided for all grout pours over five feet in height.  There shall be 
no exceptions. 

8. Cleanouts shall be provided in the bottom course at every vertical bar but shall not be 
spaced more than 32 inches on center for solidly grouted masonry. 

9. Cleanouts shall be sealed and approved by the INSPECTOR after inspection and 
before grouting. 
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10. Units may be laid to the full height of the grout pour and grout shall be placed in a 
continuous pour in grout lifts not exceeding 4 feet. 

11. Any placement of grout in lifts exceeding 4 feet must be approved in writing by the 
ENGINEER. 

12. All cells and spaces containing reinforcement shall be filled with grout. 

13. Walls which are to be solid grouted shall have vertical grout barriers spaced not more 
than 30 feet apart extending the full height of the wall. 

14. Grouting of beams over openings shall be done in one continuous operation. 

15. All bolts, anchors, etc. inserted in the wall shall be solidly grouted in place, so that 
there is a minimum of 1" of grout between the bolts and the side of the concrete block 
masonry cell wall. 

16. Spaces around metal door frames, windows, and other build-in items shall be filled 
solidly with grout. 

17. Grout shall not be handled nor pumped utilizing aluminum equipment. 

18 Grout shall be consolidated at time of pouring by use of a vibrator.  Puddling is not 
permitted. 

C. Low-lift Grouting Requirements:   

1. Unless otherwise accepted by the ENGINEER prior to the start of the masonry work, 
all grouting shall be low-lift grouting.   

2. When grouting is stopped for 1 hour or longer, horizontal construction joints shall be 
formed by stopping the pour of grout 2-inch below the top of the uppermost unit.  
Horizontal steel shall be fully embedded by grout in an uninterrupted pour.   

3. Grout pour shall be limited to a maximum height of 4-feet.  The wall shall not be 
constructed more than one course above the top of the grout pour prior to placing the 
grout.   

4. The grout shall be thoroughly consolidated with an internal "pencil" type vibrator to 
consolidate and reduce the amount of air voids.  After waiting sufficient time to permit 
the grout to become plastic, but before it has taken any set, the grout shall be 
reconsolidated.  The waiting period will vary depending upon weather conditions and 
block absorption rates, but under "normal" weather conditions with average masonry 
units, the waiting period should be between 30 to 60 minutes.   

D. High-Lift Grouting Requirements:   

1. Permission to high-lift grout shall be at the discretion of the ENGINEER and shall be 
approved by the ENGINEER in writing prior to commencement of construction.  The 
CONTRACTOR is responsible to pay for all necessary extra inspection costs 
required by the latest City of Los Angeles Building Code. 

2. For walls that are grouted solid, the first course shall be an inverted bond beam unit 
to allow for cleaning. 
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3. Approved grout pours shall be limited to 12 foot heights with lifts not exceeding 4 
feet. 

4. Each lift of grout shall be consolidated with an internal vibrator.  Puddling is not 
permitted. 

3.10 JOINTS AND BONDING 

A. Clean concrete bearing surfaces and remove all laitance by steel brushing or sandblasting to 
expose the coarse aggregates before laying the first course of concrete block masonry. 

B. Lay concrete block masonry in straight and uniform courses in a running bond pattern.  Lay 
the starting joint on concrete bearing surfaces with full mortar coverage, except that area 
where grout occurs shall be free from mortar so that grout will contact the bearing surface. 

C. Mortar joints shall be straight, clean and of a uniform width (approximately 3/8").  Strike joints 
flush where concrete block masonry will have an elastomeric coating applied on it; tool all 
other joints with a rounded jointing tool to produce concave joints well bonded to the block. 

D. Tool joints with a rounded bar when the mortar has partially set but still sufficiently plastic to 
bond.  Rake out joints which are not tight at the time of tooling, point and then retool. 

E. Horizontal joints shall have full mortar coverage on face shells. 

F. Butter head joints well for the full width of the face shell and shove these joints tightly so that 
the mortar bonds well to both concrete block. 

G. Provide vertical contraction joints at a spacing not to exceed 30 feet on center in all block 
masonry walls.  

3.11 CLEANING 

A. Thoroughly clean all surfaces or excess mortar, grout spillage, dirt, and other foreign 
substances immediately upon their discovery.  

B. After completion of construction, all wall surfaces shall be cleaned using a stone and sealed 
unless the walls are to be painted.  Clean exposed concrete block surfaces with one of the 
specified cleaners used in strict accordance with the manufacturer's printed instructions.  
Take all necessary precautions to avoid staining the concrete block and adjacent surfaces.  
Cover sills and top course of unfinished work with waterproof coverings and tie securely in 
place to prevent its accidental displacement.  Prepare walls for sealing and painting in 
accordance with Section [09905] “Architectural Paint Finishes”.  

C. Where necessary to maintain a consistent finish, damaged or discolored face shells shall be 
replaced after grout has been placed and cured and before cleaning.  Face shell replacement 
shall be done under inspection and approval of the INSPECTOR. 

3.12 PROTECTION 

A. At the end of each day's work, tops of walls shall be covered with building paper or by other 
means that will protect the walls from becoming excessively wet.   

B. Dampen (but don't saturate) the surface of the concrete block masonry with a light fog spray 
when the atmosphere is excessively dry and keep it damp for approximately three days to 
permit the mortar to thoroughly cure. 
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3.13 TEMPORARY BRACING 

A. Provide all shores and bracing required for this work.  Construct shoring and bracing to 
required shapes and sizes, capable of supporting and sustaining the loads to which they will 
be subjected without failure or deflection.  Leave shores and bracing in place until concrete 
block masonry can safely carry all required live and dead loads. 

B. Brace concrete block masonry walls adequately to withstand all forces they will be subjected 
to during construction.  Walls are not designed to be self-supporting for lateral loads, 
including wind, until attached to floor and roof elements. 

3.14 TESTING AND INSPECTION 

A. Inspect adjacent construction and make sure that all conditions detrimental to the proper and 
timely execution of this work have been corrected before proceeding. 

B. Shear Walls and Bearing Walls:  Inspection required during preparation of masonry wall 
prisms, sampling and placing of all masonry units, placement of reinforcement, inspection of 
grout space, immediately prior to closing of cleanouts, and during all grouting operations.   

C. The INSPECTOR will gather masonry unit samples for testing and make all mortar, grout, 
and prism samples for testing.  The CONTRACTOR shall provide assistance as required in 
gathering materials and making, protecting and transporting samples. 

D. All sampling and testing will be as authorized by the INSPECTOR.  

E. All masonry units will be tested in accordance with ASTM C140 (Sampling and Testing 
Concrete Masonry Units) from samples collected from units delivered to the jobsite.  

F. Reinforcement will be sampled and tested by the INSPECTOR in accordance with the latest 
City of Los Angeles Building Code. 

G. Joint reinforcement will be sampled and tested by the Inspector in accordance with the latest 
City of Los Angeles Building Code. 

H. All brick delivered to the jobsite will be sampled and tested by the INSPECTOR in 
accordance with ASTM C67 (Sampling and Testing Brick). 

I. Mortar samples will be prepared by the INSPECTOR and tested in accordance with the latest 
City of Los Angeles Building Code.  Each grout test specimen shall exhibit a minimum 
ultimate compressive strength of 2,000 pounds per square inch at 28 days. 

J. Masonry Prism tests shall be conducted for all concrete masonry construction. 

1. Masonry prisms shall be constructed and tested in accordance with ASTM C1314. 

2. Compressive strength of prisms shall be based on tests at 28 days. 

3. The calculated compressive strength of masonry prisms per ASTM C1314, shall 
equal or exceed specified value listed on Drawings. 

4. The CONTRACTOR shall construct masonry prisms when requested by the 
INSPECTOR in accordance with the following schedule: 

a. One set of five prisms shall be built and tested prior to start of construction. 
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b. During construction, one set of three prisms shall be built and tested for each 
5,000 square feet of wall area, but not less than one set of three prisms for 
the project. 

5. Masonry prisms shall be built of the same material as to be used in the structure. 

6. The moisture content of the units at the time of laying, consistency of mortar and 
workmanship shall be the same as will be used in the structure. 

END OF SECTION 
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SECTION 05 12 00 

STRUCTURAL STEEL 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall provide all labor, tools, material, and equipment necessary so 
as to furnish, fabricate, and install, the structural steel framing and all appurtenant metal 
parts required for permanent connection of the structural steel, complete, all in 
accordance with the requirements of the Contract Documents.  The CONTRACTOR shall 
also design all temporary construction braces and sequences of erection. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. The WORK of the following Sections or Divisions applies to the WORK of this Section.  
Other Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper performance of this WORK. 

B. Associated products furnished but installed under other sections: 

1. Anchors for casting into concrete 
2. Anchors for embedding into masonry 
3. Loose bearing plates to receive Structural Steel 

0.1 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with reference standards and Standard Specifications of the GENERAL 
REQUIREMENTS. 

B. Comply with the following American Institute of Steel Construction (AISC) references, as 
applicable: 

1. AISC 303, "Code of Standard Practice for Steel Buildings and Bridges." 

2. AISC "Steel Construction Manual” 

3. ANSI/AISC 360, "Specification for Structural Steel Buildings" 

4. ANSI/AISC 341 "Seismic Provisions For Steel Buildings” and including the 
“Commentary” 

5. ANSI/AISC 358 “Prequalified Connections for Special and Intermediate Steel 
Moment Frames for Seismic Applications” 

C. Comply with the current provisions of the following American Welding Society (AWS) 
Codes and Specifications, as applicable: 

1. AWS B2.1 Specification for Welding Procedure and Performance Qualification 

2. AWS D1.1 Structural Welding Code – Steel 

3. AWS D1.8 Structural Welding Code – Seismic Supplement 

D. Comply with the current references of the American Society for Nondestructive Testing, Inc. 
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1. SNT TC-1A  Recommended Practice – Personnel Qualification and 
Certification in Nondestructive Testing. 

2. ANSI/ASNT CP-189 Standard for the Qualification and Certification of 
Nondestructive Testing Personnel. 

E. Comply with the Research Council on Structural Connections (RCSC) “Specification for 
Structural Joints Using ASTM A325 or A490 Bolts”, as applicable. 

F. Comply with the current provisions of the following Codes and Standards, as applicable: 

1. American Society of Testing & Materials (ASTM) 

ASTM A36/A36M Standard Specification for Carbon Structural Steel 

ASTM A53/A53M Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless 

ASTM A108  Standard Specification for Steel Bar, Carbon and Alloy, 
Cold Finished 

ASTM A123/A123M Standard Specification for Zinc (Hot-Dip Galvanized) 
Coatings on Iron and Steel Products 

ASTM A153/A153M Standard Specification for Zinc Coating (Hot-Dip) on Iron 
and Steel Hardware 

ASTM A167  Standard Specification for Stainless and Heat-Resisting 
Chromium-Nickel Steel Plate, Sheet, and Strip 

ASTM A193/A193M Standard Specification for Alloy-Steel and Stainless 
Steel Bolting Materials for High Temperature or High 
Pressure Service and Other Special Purpose 
Applications 

ASTM A194/A194M Standard Specification for Carbon and Alloy Steel Nuts 
for Bolts for High Pressure and High Temperature 
Service 

ASTM A307  Standard Specification for Carbon Steel Bolts and Studs, 
60 000 PSI Tensile Strength 

ASTM A325  Standard Specification for Structural Bolts, Steel, Heat 
Treated, 120/105 ksi Minimum Tensile Strength 

ASTM A354  Standard Specification for Quenched and Tempered 
Alloy Steel Bolts, Studs, and Other Externally Threaded 
Fasteners. 

ASTM A 370  Standard Test Methods and Definitions for Mechanical 
Testing of Steel Products. 

ASTM A 490  Standard Specification for Structural Bolts, Alloy Steel, Heat 
Treated, 150 ksi Minimum Tensile Strength. “Conform to -
08a or later revisions when Zinc coating is required” 

ASTM A496/A496M Standard Specification for Steel Wire, Deformed, for 
Concrete Reinforcement 
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ASTM A500/A500M Standard Specification for Cold-Formed Welded and 
Seamless Carbon Steel Structural Tubing in Rounds and 
Shapes 

ASTM A563  Standard Specification for Carbon and Alloy Steel Nuts 

ASTM A572/A572M Standard Specification for High Strength Low-Alloy 
Columbium-Vanadium Steels of Structural Quality. 

ASTM A992/A992M Standard Specification Steel for Structural Shapes For 
Use in Building Framing 

ASTM E709  Standard Guide For Magnetic Particle Testing 

ASTM F436  Standard Specification for Hardened Steel Washers 

ASTM F959  Standard Specification for Compressible-Washer-Type 
Direct Tension Indicators for Use with Structural Fasteners 

ASTM F1554  Standard Specification for Anchor Bolts, Steel, 36, 55, 
and 105-ksi Yield Strength 

ASTM F1852  Standard Specification for “Twist Off” Type Tension 
Control Structural Bolt/Nut/Washer Assemblies, Steel, 
Heat Treated, 120/105 ksi Minimum Tensile Strength 

ASTM F2280  Standard Specification for “Twist Off” Type Tension 
Control Structural Bolt/Nut/Washer Assemblies, Steel, 
Heat Treated, 150 ksi Minimum Tensile Strength 

2. Government Standards: 

City of Los Angeles, Department of Building and Safety (LADBS) applicable 
Information Bulletins 

CSS  Caltrans Standard Specifications. 

3. Trade Standards and References: 

SP-1  “Solvent Cleaning”, by the Steel Structures Painting 
Council, SSPC (also known as The Society of Protective 
Coatings). 

SP-2  “Hand Tool Cleaning” by the Steel Structures Painting 
Council, SSPC. 

SP-3  “Power Tool Cleaning”, by the Steel Structures Painting 
Council, SSPC. 

0.2 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS and 
include the items indicated herein, and prepared in advance of fabrication, erection, and 
before incorporated into the work, for review and acceptance by the ENGINEER. 

B. Certifications and Proof of Qualifications from the following: 
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1. Fabricator and erector including lead personnel, and shop and field welders 

2. Testing laboratory and technician conducting any of the required tests 

3. Non-destructive testing (NDT) technician 

4. Shear connector manufacturer authorization for each Installer/Operator 

C. Product Data: 

1. Submit fabricator’s or manufacturer’s certification, specifications, recommended 
installation instructions, laboratory test reports, and all other data required to 
prove compliance with these specification requirements for the following items. 

a. Structural steel, including certified copies of mill test reports covering 
chemical and physical properties. 

b. High strength bolts, including nuts and washers, and RCSC related 
specification. 

c. Unfinished bolts and nuts 

d. Shear connectors and corresponding welding equipment approval by 
LADBS 

e. Structural steel primer paints and finish coatings 

2. Shop drawings shall include all shop and erection details showing all members 
and their connections, shear connectors, anchor bolt layouts, schedules for 
fabrication procedures, and diagrams showing the sequence of erection.  In 
addition, the following requirements shall be met: 

a. Members and connections for any portion of the structure not shown on 
the contract drawings shall be detailed by the fabricator and indicated on 
the shop drawings. 

b. Include details of cuts, connections, camber, holes, and other pertinent 
data, as well as items needed for other work; list types of paints and 
finish coatings, which are compatible. 

c. All welds shall be indicated by standard welding symbols of the AWS.  
Show location, size, type, and length of welds.  Clearly distinguish 
between shop and field welds. 

d. All bolts and corresponding holes shall be called out.  Show location, 
size, type, and identify pre-tensioned and slip-critical high strength bolted 
connections including the amount of tensioning required. 

e. For connections containing a combination of bolts and welds, indicate 
sequence of installation between the two connector types. 

f. Shop drawings shall show reference marks and cross references to 
drawings.   

g. Fabricator shall be responsible for correct interpretation of the contract 
drawings and shall call to the ENGINEER's attention any discrepancies 
found.  
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h. No deviation shall be made from the contract drawings without prior 
approval of the ENGINEER in writing. 

i. Provide setting drawings, templates and directions for installing anchor 
bolts and other required anchors. 

j. Identify locations of welded and/or bolted connections which require 
necessary testing. 

k. All framing shop drawings shall include final flooring, roofing, parapet 
and any other relevant elevations. 

D. The CONTRACTOR shall submit an erection plan for the structural steel framing that 
includes drawings and procedures. This erection plan shall conform to the requirements 
of the AISC “Code of Standard Practice for Steel Building and Bridges”.  The erection 
plan shall include shoring and bracing drawings and describe all necessary temporary 
supports, including the sequence of installation and removal.  Submittal shall be prepared 
and signed by a California licensed civil or structural engineer and be in accordance with 
Cal OSHA regulations. 

E. Test Reports: Submit reports of tests conducted on shop and field welds and bolted 
connections, including data on type of tests conducted and test results. 

F. Welding procedure specifications and welding procedure qualification tests, including 
those for weld repair, shall be submitted to and approved by the ENGINEER, in triplicate. 

G. Documentation and information required in relevant AISC references, including Appendix 
Q and W of “Seismic Provisions for Steel Buildings. 

0.3 QUALITY ASSURANCE  

A. Qualifications 

1. Fabricator: Company specializing in the fabrication of the work in this Section 
shall have a minimum 5-year documented experience.  Fabricator shall be a City 
of Los Angeles Department of Building & Safety (LADBS) licensed/certified 
Fabricator Shop.  When work involves high strength steel, fabricator shall also 
show proof of compliance with LADBS Information Bulletin P/BC 2008-032 or 
latest revisions. 

2. All welders, including shop welders, shall be City of Los Angeles Department of 
Building & Safety (LADBS) certified welders, in the classification of the work 
being performed. 

3. Erector: Company specializing in the installation of the work of this Section shall 
have a minimum 5-years documented experience. 

4. Technicians performing non-destructive testing (NDT) shall be Certified Level II 
Technicians in accordance with the American Society for Non-destructive Testing 
(ASNT)’s references.  Certification shall be for the particular NDT being performed. 

B. Inspection: 

1. Quality Control is the responsibility of the CONTRACTOR for its forces and those 
of its Subcontractors.  Inspection will be provided by the City in accordance with 
“INSPECTION OF THE WORK” of the GENERAL REQUIREMENTS. 
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2. Schedule and coordinate with the INSPECTOR all necessary tests, special 
inspection, and overall general quality assurance inspection. 

3. Inspection by Others: Schedule and coordinate all necessary tests, inspections, 
and quality control services with the authorities having jurisdiction, including the 
Department of Building and Safety and notify the INSPECTOR that such activity 
is taking place. 

4. If, after fabrication and inspection, the work of this Section is found to be 
defective and to require re-inspection, cost of such re-inspection will be paid by 
the CONTRACTOR. 

5. Provide labor, equipment, and facilities needed to move and handle the materials 
to be inspected. 

6. Provide access for the testing agencies and inspectors to locations where 
structural steel work is being fabricated or produced, so that required testing and 
inspection may be accomplished. 

C. Shop Inspection, Fabrication and Tests. 

1. Quality Control is the responsibility of the CONTRACTOR for its forces and those 
of its Fabricators/Subcontractors.  As a minimum, conform to Section 8 of AISC’s 
Code of Standard Practice, and when high strength steel is required in the work, 
conform to LADBS Information Bulletin P/BC 2008-032 or latest revision. 

2. Shop Inspection shall be in accordance with “SAMPLING, TESTING AND 
FABRICATION INSPECTION” of the GENERAL REQUIREMENTS. The 
CONTRACTOR shall furnish all facilities for the inspection of materials and 
workmanship in the shop and the INSPECTOR shall be allowed free access to 
the necessary parts of the work. The INSPECTOR shall have the authority to 
reject any materials or work not meeting the requirements of these 
Specifications. Approval of the work by the INSPECTOR, however, shall not 
relieve the CONTRACTOR of the responsibility of providing a fabricated structure 
that is in accordance with the drawings and specifications. 

3. High-strength bolts shall be installed and verified using the procedure(s) 
indicated in the Contract Documents, as set forth in the current “Specification for 
Structural Joints Using ASTM A325 or A490 Bolts”. 

4. Fabrication of high strength steel shall conform to LADBS requirements as 
stipulated in Information Bulletin P/BC 2008-032 or latest revision, except field 
welding is permitted when specifically shown on the Contract Drawings. 

5. Welding Inspection: 

a. Except where specified otherwise, the City shall provide Deputy 
Inspector’s visual inspection of welded work.  However, where third-party 
inspection is required, the CONTRACTOR shall perform welding and 
obtain welding inspection by a qualified inspector from a testing 
laboratory approved by the INSPECTOR and the Los Angeles City 
Department of Building and Safety. 

b. Inspect every layer of weld for quality, penetration, and conformity with 
the design requirements. 
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c. When the CONTRACTOR retains the services of  a qualified welding 
inspector, that inspector shall submit a signed report to the ENGINEER 
and the INSPECTOR, verifying that: 

1) The welding is adequate and was performed in conformity with 
design requirements. 

2) Adequate testing methods have been used to determine the 
quality of the welding. 

d. Welded connections shall be inspected for conformance with the 
requirements of AWS D1.1 and these specifications. 

e. CONTRACTOR shall provide all equipment for tests specified at no cost 
to the City. 

f. Welded headed anchors / shear connectors shall be visually inspected 
by qualified personnel as per AWS D1.1.  See LADBS Information 
Bulletin P/BC 2008-046, “Composite Steel Concrete Construction” for 
additional requirements, including bend test of shear connectors. 

6. Welds that are required by the INSPECTOR to be corrected or redone shall be 
retested as directed, at the CONTRACTOR’s expense, and to the satisfaction of 
the ENGINEER and the INSPECTOR. 

7. Fabrication of structural steel for bridge structures shall conform to the 
appropriate subsections of Section 55-3 of the CSS. 

D. Field Inspection, Installation, and Tests  

1. Quality Control is the responsibility of the CONTRACTOR for its forces and those 
of its Subcontractors.  The ENGINEER and the INSPECTOR reserve the right to 
inspect the work at all times.  The CONTRACTOR shall provide temporary 
ladders, steps, scaffolding, planking, etc., necessary for safe access to the work 
to be inspected. 

2. The Contractor shall arrange and pay for such additional tests and inspections of 
field work as are required by the Building Code and governing authorities and will 
prepare test reports for the ENGINEER’s review and acceptance. 

3. The testing agency will conduct and interpret the tests, and will state in each 
report whether the inspected work complies with requirements, specifically 
stating all deviations that exist. 

4. Field inspection may include, but not be limited to, the following: 

a. Inspection of erection steel work for conformance with this specification 
and the drawings. 

b. Inspection of high strength bolted connections in accordance with 
“Specification for Structural Joints Using ASTM A325 or A490 Bolts”, 
including pre-installation verification (Section 7), installation (Section 8), 
and Inspection (Section 9). 

c. Verification of welding procedures specification, welding procedures, and 
qualifications of welding operators, welders and tackers in accordance 
with AWS D1.1. 
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d. Visual inspection of field welds and field welded headed anchors\shear 
connectors in accordance with AWS D1.1 and LADBS, including the 
bend test. 

5. The testing agency will conduct and interpret the tests, and will state in each 
report whether the inspected work complies with requirements, specifically 
stating all deviations there from. 

6. The costs of all tests with the exception of the ultrasonic testing conducted by the 
City, specified herein shall be borne by the CONTRACTOR. 

7. Welds that are required by the INSPECTOR to be corrected or redone shall be 
retested as directed, at the CONTRACTOR’s expense, and to the satisfaction of 
the ENGINEER and the INSPECTOR. 

E. Structural Observation:  The Engineer of Record or its designee shall perform the 
structural observation as stipulated in the Contract Documents and as required by 
LADBS. Upon completion of the observation of each designated stage of construction or 
element, the observer shall prepare, sign, and seal the necessary report and submit it to 
the building official.  A copy shall also be provided to the ENGINEER and INSPECTOR.  
The CONTRACTOR shall submit a written request to the ENGINEER indicating the need 
for structural observation at least 48 hours before the observation is needed. 

PART 1 - PRODUCTS 

1.1 MATERIALS 

A. General: New tested and fabricated stock complying with applicable grades and 
standards hereinafter referenced.  Unless noted otherwise, the material specification 
noted hereon shall apply. No dual rated steel shall be allowed in this project. 

B. Plates and Bars: Per ASTM A36 and ASTM A572 Grade 50 

C. Channels and Angles: Per ASTM A36 

D. W-Shapes: Per ASTM A992 

E. Hollow Structural Sections (HSS): Per ASTM A500, Grade B, structural tubing. 

F. Steel Pipe: Per ASTM A53, Type E or S, Grade B 

1. Weight Class: As indicated 
2. Finish: Black, except where indicated to be galvanized. 

G. Stainless steel shapes and plates: Per ASTM A167, Type 316L 

H. E70 - T4 weld metal shall not be used for any welds.  All welds indicated in members and 
connections of the seismic load resisting system shall be made with filler metal with a 
Charpy V-Notch toughness of 20 ft-pounds minimum at zero degrees Fahrenheit.  See 
AISC Seismic Provisions and Contract Drawings for additional requirements. 

I. Structural steel shall be cleaned and coated with a shop paint primer; except, that primer 
shall be omitted for members to be covered with galvanized coating or fire proofed with 
no further coating. 

J. All structural members shall be furnished full length without splices unless otherwise 
noted or approved by the ENGINEER. 
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K. Primer: Approved primer. 

L. Paint:  Approved paint indicated in Section 09900, “Painting” 

M. Teflon Base Plates: Reinforced Teflon, pre-bonded to steel plates and combined with 
neoprene bearing pad and having a static friction coefficient of maximum 6 percent, as 
manufactured by Fluorocarbon Company of Anaheim or equal. 

N. Non-Shrink Grout: Approved non-shrink grout, minimum compressive strength shall be 
3,000 psi in 7 days. 

O. Galvanizing Repair Material: Per Section 05 50 00, “Miscellaneous Metal Works” 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. High-strength Bolts, Nuts, and Washers: Per ASTM A325, Type 1, heavy hex steel 
structural bolts; ASTM A563 heavy hex carbon steel nuts; and ASTM F436 hardened 
carbon steel washer. 

1. Finish: Plain, except where indicated otherwise 

2. Direct-Tension Indicators: Per ASTM F959, Type 325, compressible-washer-type. 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assembly: ASTM F1852, Type1, heavy 
hex head steel structural bolts with splined ends; ASTM A563 heavy hex carbon-steel 
nuts; and ASTM F436 hardened carbon-steel washers.  Only manufacturer applied 
lubricant is permitted.. 

1. Location: As substitutes where A325, Type 1, plain bolts are specified, when 
approved by the ENGINEER. 

2. Finish: Plain, unless noted otherwise. 

3. Quality Assurance: Meet pre-installation verification, installation, and inspection 
requirements of RCSC specifications. 

C. High-Strength Bolts, Nuts, and Washers: Per ASTM A490, Type 1, heavy hex steel 
structural bolts; ASTM A563 heavy hex carbon-steel nuts; and ASTM F436 hardened 
carbon-steel washers, plain.  Locations as indicated on Drawings. 

1. Direct-Tension Indicators: Per ASTM F959, Type 490, compressible-washer-
type, plain 

D. Tension-Control, High-Strength Bolt-Nut-Washer Assembly: ASTM F2280, Type 1, heavy 
hex head steel structural bolts with splined ends; ASTM A563 heavy hex carbon-steel 
nuts; and ASTM F436 hardened carbon-steel washers.  Only manufacturer applied 
lubricant is permitted. 

1. Location: As substitutes where A490, Type 1, plain bolts are specified, when 
approved by the ENGINEER. 

2. Finish: Plain 

3. Quality Assurance: Meet pre-installation verification, installation, and inspection 
requirements of RCSC specifications. 
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E. Machine bolts with nuts and washers: Per ASTM A307; hot dip galvanize per A153 not 
less than 1.25 oz per square foot; use self locking nuts or lock washers with plain nuts.  
Locations as indicated on Drawings. 

F. Bolts and washers to connect dissimilar metals: Per ASTM A193 and A194, Type 316 
stainless steel 

G. Shear Connectors: ASTM A108, Grade 1015 through 1020, headed-stud type, threaded 
type, cold-finished carbon steel; ASTM A496, deformed bar anchor; conform to AWS 
D1.1, Type B. 

1. Location of each type: As indicated on the Contract Drawings 

H. Un-headed Anchor Rods: ASTM F1554, Grade 36. 

1. See Specification 03250 for related information. 
2. Configuration: Hooked, unless noted otherwise. 
3. Nuts: ASTM A563 hex carbon steel 
4. Plate washers: ASTM A36 carbon steel 
5. Washers: ASTM F436 hardened carbon steel 
6. Finish: Plain 

I. Headed Anchor Rods: ASTM F1554, Grade 36, straight, unless noted otherwise. 

1. Nuts: ASTM A563 hex carbon steel. 
2. Plate Washers: ASTM A36 carbon steel 
3. Washers: ASTM F436 hardened carbon steel 
4. Finish: Plain. 

J. Threaded Rods: ASTM A36 

1. Nuts: ASTM A563 hex carbon steel. 
2. Washers: ASTM F436 hardened carbon steel 
3. Finish: Plain. 

K. Adhesive concrete anchors and/or anchor rods shall use stainless steel anchor 
rods/assemblies conforming to the requirements of current City of Los Angeles Research 
Report. 

L. Eye Bolts and Nuts: ASTM A108, Grade 1030, cold-finished carbon steel 

M. Sleeve Nuts: ASTM A108, Grade 1018, cold-finished carbon steel. 

PART 2 -- EXECUTION 

2.1 GENERAL 

A. Surface Conditions: The CONTRACTOR shall examine the areas and conditions under 
which work of this Section will be performed.  Correct conditions detrimental to timely and 
proper completion of the Work.  Do not proceed until detrimental conditions are corrected. 

B. Measurement: The CONTRACTOR shall verify all dimensions, grades, elevations, job 
conditions, and shall make any field measurements necessary and shall be fully responsible 
for accuracy and layout of work. The CONTRACTOR shall review the Drawings and any 
discrepancies shall be reported to the ENGINEER for clarification prior to starting fabrication 
and erection. 
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C. Pre-Fabrication And Pre-Erection Conference:  Coordinate and arrange for pre-fabrication 
and pre-erection conferences with the fabricator or manufacturer, INSPECTOR and 
ENGINEER as required by the Code Requirements and LADBS.  Do not proceed with any 
work prior to the conferences taking place. 

2.2 FABRICATION 

A. General: 

1. Workmanship: In accordance with AISC Specification, Code of Standard 
Practice, applicable AISC references, with modifications and additional 
requirements specified here in, as indicated on the Drawings, and as indicated 
on the shop drawings. 

2. Safety Precautions: Conform to latest edition of ANSI/AWS Z49.1, “Safety in 
Welding and Cutting and Allied Processes”.  The Contractor shall determine the 
applicability of any regulatory limitation prior to use. 

B. Shop Fabrication and Assembly of Structural Steel: 

1. Fabricate items of structural steel in accordance with AISC specifications, and as 
indicated on the approved Shop Drawings.  Fabrication and assembly shall be 
done in the shop to the greatest extent possible. 

2. Properly mark and match-mark materials for field assembly and for identification 
as to location for which intended. 

3. Fabricate for delivery sequence which will expedite erection and minimize field 
handling of materials. 

4. Where finishing is required, complete the assembly, including welding of units, 
before start of finishing operations. 

5. Provide finish surfaces of members exposed in the final structure free from 
markings, burrs, and other defects. 

6. Joints and intersections to be accurately made, tightly fitted, true to plane and 
accurately fastened. 

7. Camber structural steel where indicated. 

8. Care shall be taken so over grinding does not occur.  The maximum reduction of 
the base metal thickness, as delivered, shall not be more than 1/32-in or 5% of the 
element/member  thickness, whichever is less.  Welds shall not be over ground so 
as to reduce their effective throat size below what is called for on the drawings. 

C. Architecturally Exposed Structural Steel (AESS) 

1. Comply with fabrication requirements, including tolerance limits, of AISC’s “Code of 
Standard Practice for Steel Buildings and Bridges” for steel identified as AESS. 

2. Fabricate with exposed surfaces smooth, square, and free of surface blemishes 
including pitting, rust, scale, and roughness. 

3. Remove blemishes by filling or grinding and sanding or by welding and grinding 
and sanding, before cleaning, treating, and shop priming. 

4. Fabrication to be performed at LADBS approved fabrication facility. 



WORK ORDER NO. E1701121B STRUCTURAL STEEL 
RESEDA SKATE FACILITY 05 12 00 - 12 

5. Remove backing bars or runoff tabs, back gouge, and grind and sand steel 
smooth. 

6. Verify that weld sizes, fabrication sequence, and equipment used for AESS will 
limit distortions to allowable tolerance.  Prevent weld show-through on exposed 
steel surfaces. 

a. Grind butt welds flush. 

b. Grind or fill exposed fillet welds to smooth profile.  Dress exposed welds 

D. Thermal Cutting:  When permitted, perform thermal cutting by machine to the greatest 
extent possible. 

E. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

F. Finishing: Accurately finish ends of columns and other members transmitting bearing 
loads. 

G. Cleaning: Clean and prepare steel surfaces that are to remain unpainted according to 
SSPC-SP 1, “Solvent Cleaning”. 

H. Shear Connectors: Prepare steel surfaces as recommended by manufacturer of shear 
connectors.  Use automatic end welding of headed-stud shear connectors per AWS D1.1 
and the manufacturer’s written instructions. 

I. Bases and Bearing Plates: Shop weld to columns and to members which are attached to 
concrete. 

3.3 CONNECTIONS 

A. Method: as indicated on the Drawings. 

B. Provide bolts and washers of types and sized required for completion of shop fabrication 
or field erection. 

C. Unless otherwise indicated on the drawings, minimum beam framing connections shall be 
in accordance with AISC “Steel Construction Manual”, have a minimum of two ¾-inch 
diameter high strength bolts, and be able to develop full strength of members joined. 

D. Unless otherwise indicated on the drawings, double-angle members shall be connected 
together in accordance with AISC Specifications, with a ¾-in diameter, high-strength bolt 
and a filler plate or welded filler plate. 

E. Column ends shall be square and milled to have full bearing at splices and at end plates. 

F. The CONTRACTOR shall notify the INSPECTOR to make arrangements to inspect high 
strength bolted connections and welded connections and to perform testing and prepare 
test reports.  This inspection shall be in addition to the inspection specified in subsections 
1.5 of this specification. 

G. High Strength Bolted Construction: 

1. Install high strength threaded fasteners in accordance with RCSC Specifications. 

2. Use ASTM A325 bolts, with slip critical connections and Type A surface, unless 
noted otherwise, except for handrails, ladders, and girt connections. 
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3. CONTRACTOR shall provide all equipment for testing of bolted connections as 
required by Code or Contract Documents at no additional cost to the City. 

2.4 WELDED CONSTRUCTION: 

A. Comply with all AWS Referenced Documents and this Contract for procedures, 
appearance, and quality of welds and welders, methods used in correcting welding work, 
and the following: 

1. Shop welding to be done by a fabricator licensed by LADBS. 

2. All shop and field welders shall be LADBS certified. 

3. Repair welds only after a repair is deemed an acceptable remedy by the 
ENGINEER using methods also approved by the ENGINEER prior to performing 
the repair.  Cost of repairs to be borne by the CONTRACTOR. 

4. Assemble and weld built-up sections by methods which will produce true 
alignment of axes without warp. 

5. Furnish templates and other devices as necessary for presetting bolts and other 
anchors to accurate locations.  CONTRACTOR shall furnish shop drawing 
prepared by a California Licensed Civil or Structural Engineer.   

B. Stainless steel welding shall conform to the details and standards of workmanship of this 
specification and AWS D1.1, except that the prequalified welds for carbon steel are not 
applicable to stainless steel.  Welders and weld procedures for stainless steel shall be 
specifically qualified per AWS B2.1 for the type of stainless steel to be welded and 
LADBS.  Welders and weld procedures for welding of stainless steel to carbon steel shall 
be qualified per AWS B2.1 and LADBS. 

C. Unless otherwise shown, all butt and bevel welds shall be complete penetration.   

2.5 HOLES FOR OTHER WORK 

A. Provide holes required for securing other work to structural steel framing, and for 
passage of other work through steel framing members, as shown on the Shop Drawings. 

B. Provide threaded nuts welded to framing, and other specialty items as shown, to receive 
other work 

C. Cut, drill, or punch bolt holes perpendicular to metal surfaces. 

D. Do not thermally cut holes or enlarge holes by burning. 

E. Drill holes in bearing plates. 

2.6 SHOP PAINT PRIMER 

A. General: 

1. Shop prime steel surfaces except for the following: 

a. Surfaces embedded in concrete or mortar.  However, extend priming of 
partially embedded members to a depth of 2-inches. 
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b. Surfaces to be welded and high-strength bolted with slip-critical 
connections.  Such areas shall be primed and finish coated after 
connection is made and inspected.  See Figure C-3.1 of RSCS 
Specification for illustration of bolted connection requirements. 

c. Surfaces to receive sprayed-on-fireproofing. 

d. Galvanized surfaces. 

2. Apply one coat of primer and two coats of paint to surfaces which are 
inaccessible after assembly or erection.  Change color of the second coat to 
distinguish it from the first. 

B. Surface Preparation: 

1. After inspection and before shipping, clean steel work to be painted. 

2. Remove loose rust, loose mill scale, and spatter, slag, and flux deposits. 

3. Clean and prepare the steel in accordance with the following specifications and 
standards: 

a. SSPC – SP2: “Hand Tool Cleaning” 

b. SSPC – SP3: “Power Tool Cleaning,” where needed. 

C. Priming: 

1. Immediately after surface preparation, apply structural steel primer paint in 
accordance with the manufacturer’s written instruction and at a rate to provide a 
uniform dry film thickness of not less than 3.0 mils. 

2. Use painting methods which will result in full coverage of joints, corners, edges, 
and exposed surfaces. 

D. Galvanizing: 

1. Hot-Dip Galvanizing:  Galvanize structural steel members conforming to ASTM 
A123.  Provide minimum 2.0 oz/sq.ft. galvanized coating. 

2. Fill vent holes and grind smooth after galvanizing. 

2.7 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Load structural members in such a manner that they may be transported and unloaded 
without being excessively stressed, deformed, or otherwise damaged.  This includes 
protection of coating from chipping and scratches. 

B. Protect structural steel members and packaged materials from corrosion and 
deterioration.  Material shall be stored in a dry area and shall not be placed in direct 
contact with the ground.  Do not place materials on the structure in a manner that might 
cause distortion or damage to the members or the supporting structures.  Repair or 
replace damaged materials or structures as directed. 

2.8 ERECTION 

A. The CONTRACTOR shall comply with the AISC Specifications and Code of Standard 
Practice, and with specified requirements. 
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B. High-strength bolts shall be installed per the Specification for Structural Joints using 
ASTM A325 or ASTM A490 and this section. 

C. Anchor Bolts: 

1. Provide as indicated on the Contract Drawings; anchor bolts and other 
connectors required for securing structural steel to foundation and other in-place 
work 

2. Provide templates and other devices necessary for presetting bolts and other 
anchors to accurate locations in concrete or masonry construction. 

3. Contractor shall arrange and pay for all testing for anchor bolts or dowels as 
required by the Codes and Standards. 

4. For dynamically loaded structures or where vibrations are being induced into the 
structure/anchor bolts, provide structurally conforming lock nuts, structural nuts 
with lock washers, or a chemical thread seizing compound, such as "Loctite" or 
equal, as approved b the ENGINEER. 

D. Splices: 

1. Splice members only where indicated, and with the approval of the ENGINEER. 

2. For splices not indicated, submit structural calculations prepared and signed by a 
California registered Civil or Structural Engineer. 

E. Surveys: 

1. Establish permanent benchmarks necessary for accurate erection of structural steel. 

2. Check elevations of concrete surfaces, and locations of anchor bolts and similar 
items, before erection proceeds. 

F. Temporary Shoring: 

1. Provide temporary shoring and bracing members with connections of sufficient 
strength to bear imposed loads. 

2. Provide temporary guy lines to achieve proper alignments of the structure as 
erection proceeds. 

3. Remove temporary connections and members when permanent members are in 
place and the final connections have been made. 

2.9 SETTING BASES AND BEARING PLATES 

A. Prior to the placement of non-shrink grout beneath base and bearing plates, the bottom 
surface of the plates shall be cleaned of all bond-reducing materials, and concrete and 
masonry bearing surfaces shall also be cleaned of all bond-reducing materials and 
roughened to improve bonding. 

B. Set loose and attached base plates and bearing plates for structural members on 
wedges, leveling nuts, or other adjustable devices.   

C. Tighten the anchor bolts after the supported members have been positioned and plumbed. 



WORK ORDER NO. E1701121B STRUCTURAL STEEL 
RESEDA SKATE FACILITY 05 12 00 - 16 

D. Do not remove wedges or shims but, if they are protruding, cut off flush with the edge of 
the base or bearing plates to assure that no voids remain. 

E. Grouting of base plates shall be done with non-shrink grout, of flow-able consistency. 
Grouting shall be completed prior to placing loads on the structure. 

F. Finish exposed surfaces, protect installed materials, and allow grout to cure in strict 
compliance with the manufacturers’ recommendations and acceptance requirements by 
the ENGINEER. 

2.10 FIELD ASSEMBLY 

A. Set structural frames accurately to the lines and elevations indicated.  Align and adjust 
the various members to form a part of a complete frame or structure before permanently 
fastening.  Clean the bearing surfaces and other surfaces which will be in permanent 
contact before assembly.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 

B. Level and plumb individual members of the structure within specified AISC tolerances.  
CONTRACTOR shall provide and install all temporary bracing necessary to carry 
construction loads until the structure has been completed. 

C. Establish required leveling and plumbing measurements at the main operating 
temperature of the structure, making allowances for the difference between temperature 
at time of erection and the mean temperature at which the structure will be when 
completed and in service. 

D. Comply with AISC Specifications and Code of Standard Practice for bearing, adequacy of 
temporary connections, alignment, and the removal of paint on surfaces adjacent to welds. 

E. No driven nail or fastener, core holes or other attachments shall be made or allowed on 
any steel members without the written approval by the ENGINEER. 

2.11 TESTING AND INSPECTION 
. 

A. Quality Control is the responsibility of the CONTRACTOR for its forces and those of its 
Subcontractors.  Schedule and coordinate with the INSPECTOR all necessary tests, 
special inspection, and overall general quality assurance inspection both in the shop and 
in the field. 

B. Inspection by Others: Schedule and coordinate all necessary tests, inspections, and 
quality control services with the authorities having jurisdiction, including the Department 
of Building and Safety and notify the INSPECTOR that such inspections are taking place. 

3.12 MISFITS AT BOLTED CONNECTIONS 

A. Where misfits in erection bolting are encountered, the CONTRACTOR shall immediately 
notify the ENGINEER.  The CONTRACTOR shall submit a method to remedy the misfit 
for review by the ENGINEER.  The ENGINEER will determine whether the remedy is 
acceptable or if the members must be refabricated.  Methods of remedy for consideration 
by the ENGINEER may include, but are not limited to, the following: 

1. Ream holes that must be enlarged to admit bolts and use oversized bolts.   

2. Plug-weld misaligned holes and re-drill holes to admit standard size bolts.   

3. Drill additional holes in the connection, conforming to AISC Standards for bolt 
spacing and end and edge distances, and add additional bolts. 
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4. Reject the improperly fabricated member and fabricate a new member to ensure 
proper fit. 

B. Mis-sized or misaligned holes in members shall not be enlarged by burning or by the use 
of drift pins.   

2.13 MISFITS AT ANCHOR BOLTS 

A. Where misalignment between anchor bolts and bolt holes in steel members are 
encountered, the ENGINEER shall be immediately notified.  The CONTRACTOR shall 
submit a method to remedy the misalignment for review by the ENGINEER. 

2.14 GAS CUTTING 

A. Do not use gas cutting torches in the field for correcting fabrication errors in the structural 
framing, except on secondary members which are not under stress and will be concealed 
in the finished structure and when approved by the ENGINEER.  Finish gas-cut sections 
equal to a sheared appearance.   

2.15 TOUCHUP PAINTING 

A. Immediately after erection, clean field welds, bolted connections, and abraded areas of 
the shop paint primer.  Apply touchup paint primer by brush or spray which is the same 
thickness and material as that used for the shop paint. Galvanized surfaces which have 
been field welded or damaged shall be repaired. 

3.16 FIELD PAINTING 

A. General: 

1. Prepare surfaces in a manner appropriate to the condition, and as approved by 
the ENGINEER. 

2. Clean spots and surfaces where primer coats have been removed, damaged, or 
burned off, and clean field bolts and other field connections not concealed in the 
finished work. 

3. Remove dirt, oil, and grease. 

4. Apply a spot coat of the approved primer. 

5. Do not apply paint to wet, damp, oily, or improperly prepared surfaces. 

B. Notify the ENGINEER when the work of this Section is ready to receive field painting.  
Lapse time between surface areas if necessary at no additional cost to the City. 

C. Schedule for inspection and secure approval from the ENGINEER prior to field painting. 

D. Using spray or brush, as recommended by the manufacturer of the approved paint 
material, fill all joints and corners and cover the surfaces with a smooth unbroken film of 
at least 1.5 dry mils thickness. 

E. Apply two coats to all surfaces of steel which will be in accessible for painting, after 
fabrication and erection. 

END OF SECTION 
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SECTION 05 30 00 

METAL DECK 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall 
perform all labor required to complete the work as indicated on the Drawings and 
specified herein.   

B. This section covers the work necessary to fabricate, deliver and install, complete, the 
steel deck over steel floor/roof framing system. .  . 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 05120  Structural Steel  

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards. 

1. Material Specifications: 

ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated 
(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the 
Hot-Dip Process 

ASTM A1008 Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy 
with Improved Formability, Solution Hardened, and Bake 
Hardenable 

2. Reference Codes and Standards: 

AISI North American Specification for the Design of Cold-Formed 
Steel Structural Members 

AWS D1.1 Structural Welding Code - Steel 

AWS D1.3 Structural Welding Code - Sheet Steel 

SDI Manual of Construction with Steel Deck – Second Edition 

SSPC SSPC - Paint 15 

1.4 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS.    

B. The following submittals and specific information shall be provided, as applicable. 
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1. Product research reports in compliance with the Los Angeles Department of 
Building and Safety requirements, erection drawings, and shop drawings signed 
and stamped by a Civil or Structural Engineer registered in the State of 
California. 

2. Shop and erection drawings shall include, but not be limited to, the following: 

a. Plan view layout and section of deck and supporting members, with 
overall dimensions, and all opening sizes and locations. 

b. Flashing, closure plates, and other accessory materials. 

c.. Fabrication and erection details, indicating the construction loads and 
type of shoring. 

d. Size and location of all mechanical and electrical equipment supported 
by the roof system which may affect the design or fabrication. 

1.5 QUALITY ASSURANCE 

A. The CONTRACTOR shall use skilled workers who are thoroughly trained and experienced 
in the necessary crafts and completely familiar with the specified requirements and methods 
needed for the proper performance of the Work of this Section. 

1. Fabricator must be a licensed fabricator by the Los Angeles City Department of 
Building and Safety. 

2. All welders must be certified by the Los Angeles City Department of Building and 
Safety. 

B. Fire-Resistive Construction:   When the materials of this Section are used as part of an 
assembly indicated on the Drawings in which fire-resistive construction ratings are required, 
provide the required approvals by the Los Angeles City Department of Building and Safety. 
for the fire-proofing product to be used. 

1.6 INSPECTIONS 

A. Shop:  Required for all shop-fabricated items. 

B. Field:  

1. Perform all floor and roof deck welding under periodic inspection of Registered 
Deputy Inspector at the CITY's cost, except for instances of re-work, re-testing, 
and re-inspection, the costs of which shall be borne by the CONTRACTOR.  
CONTRACTOR shall provide testing equipment for all testing required by Code 
or Contract at no cost to the CITY. 

2. Provide continuous inspection of Registered Deputy Inspector for the placement 
of the concrete fill. 

1.7 HANDLING AND STORING MATERIALS 

A. Storage and Handling:  Take every precaution to avoid damage and to keep surfaces 
clean and free from dirt and stains.  Provide materials with adequate protection, as 
required, to prevent corrosion, deformation and other damage during shipment and 
handling at job-site. 
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B. Place deck bundles on the building frame near a main supporting beam at a column or 
wall.  Do not place bundles on unbolted or partially welded frames, or unattached or 
unbridged joists. 

C. Do not use steel deck as a working platform and do not store or place other material or 
equipment on deck until the deck is permanently attached in position and/or the concrete 
fill is placed and has reached the required strength. Care must be taken before and 
during placing operations not to allow heavy concentrated loads on the steel deck. When 
buggies are used to deliver the concrete, the runways shall be planked to avoid 
damaging the deck. Replace all damaged deck with new material. 

1.8 VARIATION OF DIMENSIONS 

A. Uncoated thickness of steel deck shall not be less than 95% of the design thickness.  

B. Deck panel length shall be within plus or minus ½ inch of specified length. 

PART 2 - MATERIAL 

2.1 STEEL DECK 

A. Deliver materials to the job site in original packages with the manufacturer's labels 
attached.   

B. The deck type, profile and thickness (gauge) shall be as shown on the Drawings.   

C. Steel deck shall conform with the American Iron and Steel Institute (AISI) “North 
American Specification for the Design of Cold-Formed Steel Structural Members”, with 
appropriate steel fiber stress limitations and appropriate dead and/or live load deflection 
limitations.  

D. Galvanized steel deck shall be formed from steel sheets conforming to ASTM A 653. The 
steel shall have received, before being formed, a metal protective coating of zinc 
conforming to ASTM A 653 light commercial coating, G90.   

E. Non-Galvanized steel deck shall be formed from steel sheets conforming to ASTM A 
1008.  

F. All materials shall be new and free from defects impairing strength, durability, and 
appearance.   

G. General Accessories: 

1. Provide accessories specifically designed to be used with the steel deck units 
supplied to the work, and as normal to uses shown on the Drawings. 

2. Provide other materials, not specifically described but required for a complete 
and proper installation, as selected by the CONTRACTOR subject to the 
approval of the ENGINEER. 

3. Provide ridge, valley plates, flat plates at change of deck direction and sump 
pans as shown on Drawings to provide a finished surface for the application of 
roof insulation and roof covering. 
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4. Provide closures as necessary to support roofing insulation where ribs of deck 
are parallel to edges of insulation at roof perimeters. 

H. Accessories for Composite Steel Deck: 

1. Provide sheet metal cell closures and Z-closures for open ends of all cell 
raceways, ribs and sides of deck at columns, walls, and openings shown on the 
Drawings. 

2. Provide sheet steel cover plates as required to close panel ends conditions 
where panels change direction or abut, and as required to retain concrete fill at 
edges of steel deck. 

I. Related Materials: (As Applicable) 

1. Paint primer (for uncoated steel deck): Rust-Oleum Corp. "X-60 Bare Metal Red 
Primer". 

PART 3 - EXECUTION 

3.1 MEASUREMENTS 

A. The CONTRACTOR shall verify all dimensions given on the Drawings and shall make 
such field measurements as are necessary to properly lay out the work.   

B. The CONTRACTOR shall be fully responsible for accuracy of all measurements and 
layout of the work.   

3.2 INSTALLATION OF STEEL DECK 

A. The steel deck shall be installed at right angles to the supporting members unless shown 
otherwise, and shall be installed according to the manufacturer's recommendations, the 
details shown, and the approved shop drawings.  

B. Steel deck shall be cut and fitted around openings shown on Drawings.  No holes shall 
be punched through the steel deck during installation. Sheets shall extend over a 
minimum of three spans where possible.  End laps shall be a minimum of 2 inches and 
shall be staggered.  Deck ends over supports shall be installed with a minimum end 
bearing of 1-1/2 inches. The CONTRACTOR shall furnish and install all closure plates 
and accessories.   

C. The finished steel deck shall be free from buckles and irregularities.  All welding and 
other connections necessary to provide a complete and satisfactory installation shall be 
detailed on the shop drawings.   

D. Steel deck shall be securely fastened to the steel supporting members by arc spot puddle 
welds, fillet welds of equal strength, or mechanical fasteners, as shown on the Drawings.  
Prior to laying the decking over the supporting members, CONTRACTOR shall verify all 
deck support member elevations with those shown on Drawings.   Report deviations of 
supporting members elevations from required elevations to the INSPECTOR before deck 
is fastened to the supporting structure.    

1. Mechanical fasteners, either powder actuated, pneumatically driven or screws, 
shall be permitted in lieu of welding to fasten deck to supporting framing if 
fasteners meet all project service requirements. When the fasteners are powder 
actuated or pneumatically driven, the load value per fastener used to determine 
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the maximum fastener spacing shall be based on a minimum structural support 
thickness of not less than 1/8 inch and on the fastener providing a minimum 5/16 
inch diameter bearing surface (fastener head size). When the structural support 
thickness is less than 1/8 inch, powder actuated or pneumatically driven 
fasteners shall not be used, but screws are acceptable.  

2. For deck units with spans greater than five feet, side laps and perimeter edges of 
units between span supports shall be fastened at intervals not exceeding 36 
inches on center, using one of the following methods: 

a. #10 self drilling screws. 

b. Crimp or button punch. 

c. Arc puddle welds with minimum 5/8-inch visible outer diameter, or 
minimum 1-inch long fillet weld. 

E. The CONTRACTOR shall qualify all welders and welding procedures in accordance with 
the latest edition of AWS D1.3, Structural Welding Code - Sheet Steel.  Notify the 
INSPECTOR in advance of welder and welding procedure qualification so that 
INSPECTOR may witness qualification.  Submit to the INSPECTOR, for review and 
approval,  all welding procedures and welder qualification records using forms provided in 
the appendix to AWS D1.3 welding code prior to any production welding. 

F. All welds are to be slagged. 

1.1 ERECTION REQUIREMENTS 

A. Handling and Erection:  Handling and erection shall be in accordance with the latest 
edition of Steel Deck Institute’s “SDI Manual of Construction with Steel Deck” and the 
following: 

1. Care shall be exercised at all times to avoid damage through careless handling 
during unloading, storing, and erecting. 

2. Field welding shall not damage the joists and the steel deck.  The total length of 
weld at any one point on cold-formed members whose yield strength has been 
attained by cold working and whose as-formed strength is used in the design 
shall not exceed 50 percent of the overall developed width of the cold-formed 
section. 

3. Except due to inclement weather, once installation of a section of steel deck has 
been started, it shall be continued and uninterrupted until the entire section has 
been permanently attached in position. 

4. Inspect the deck for tears, dents, or other damage that may prevent the deck 
from acting as a tight and substantial form or that would impair structural 
capability.  Repair tears, dents or other damage with the directions of the 
ENGINEER.   

5. Clean off any deterioration or material in accordance with manufacturer’s 
recommendations prior to concrete topping or sprayed-on fire proofing 
operations. 

B. Completion:  All units shall be in place, properly and completely anchored and approved 
before any finishes are applied.  Any damaged units (steel joists and/or steel deck) for 
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which in the opinion of the ENGINEER, suitable and adequate repairs cannot be made, 
will be rejected, whether or not delivered or erected; and whole, approved replacement 
units shall be provided, by the CONTRACTOR, at no additional cost to the CITY. 

3.4 TREATMENT OF DAMGAGED COATINGS 

A. Paint – Submit for approval materials and methods to be utilized for the re-application of 
coating to areas that were damaged during final construction.  Re-apply coatings in an 
approved manner. 

B. Galvanized Coating – For the metal decking and appurtenances thereto, areas of 
galvanized membrane that are damaged during normal installation process (such as by 
cutting, drilling and/or welding), need not be repaired, unless otherwise noted. 

Where the damage to the galvanized membrane is not normal to the field installation or is 
specified to be repaired, submit for approval materials and methods to be utilized for the 
repairs.  Damage caused by CONTRACTOR’s negligence will typically require repair by 
the “hot stick” or other metalizing method.  

3.5 FINISH PAINTING 

A. Finish painting of all exposed steel deck and steel joists shall be as indicated on the 
Finish Schedule on the Drawings. 

END OF SECTION 
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SECTION 05 40 00 

COLD FORMED (LIGHT) METAL FRAMING 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall construct all light metal framing and appurtenant work, 
complete, in accordance with the requirements of the Contract Documents. 

1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards. 

1. Commercial Standards: 

ANSI/ASTM A 446 Specification for Steel Sheet, Zinc-Coated (Galvanized) 
by the Hot-Dip Process, Structural (Physical) Quality. 

ASTM A 570 Specification for Hot-Rolled Carbon Steel Sheet and 
Strip, Structural Quality. 

ASTM C 645 Specification for Non-Load (Axial) Bearing Steel Studs, 
Runners (Track), and Rigid Furring Channels for Screw 
Application of Gypsum Board. 

1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

PART 2 - PRODUCTS 

2.1 METAL STUDS 

A. Non-Load Bearing:  Metal studs shall be of the non-load-bearing channel type, roll-formed 
from 18-, 20-, and 25-gage electrogalvanized steel.  Tracks and erection accessories shall 
be standard products of an established metal stud manufacturer, unless otherwise specified 
or shown.  Metal studs shall be 3-5/8-inch deep unless otherwise specified or shown. 

B. Height Limits and Schedule:  Maximum height limits for non-load-bearing studs shall be 
as follows, unless otherwise shown: 

Stud Schedule Spacing 
Ctr. to Ctr. 

Gage  (inches)  2-1/2-Inch Depth 

25 (20)  12 16 ft-6 in (19 ft-0 in) 
25 (20)  16 15 ft-5 in (18 ft-0 in) 
25 (20)  24 14 ft-3 in (16 ft-0 in) 
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3-5/8-Inch Depth 

25 (20)  12 21 ft-4 in (24 ft-10 in) 
25 (20)  16 19 ft-11 in (23 ft-7 in) 
25 (20)  24 18 ft-2 in (20 ft-8 in) 

1-5/8-Inch Depth 

25 (20)  12 12 ft-4 in 
25 (20)  16 11 ft-7 in 
25 (20)  24 10 ft-10 in 

Note: Parentheses in above table indicate alternative dimensions for 20-gage. 

C. Eighteen-gage studs shall be used at non-load bearing walls having a lath and plaster 
condition. 

D. Load Bearing:  Metal studs of 16-gage steel shall be used where shown or where 
specified to be used.  They shall be standard 16-gage, punched steel, galvanized studs 
formed from steel meeting the requirements of ASTM A 570 with 50,000 psi.   

2.2 MISCELLANEOUS MATERIALS 

A. Hanger Wire:  Hanger wire for suspended gypsum board ceilings shall be of soft-temper, 
annealed and galvanized steel wire.  Hanger wire size shall be not less than that required 
by governing code. 

B. Runner Channels:  Runner channels shall be 1-1/2-inch cold-rolled channels and 3/4-inch 
stiffener channels, galvanized or factory-coated with rust-inhibitive paint.  Channels shall 
have minimum weight of 475 and 300 lbs/1000 L.F. respectively. 

C. Furring Channels:  Furring channels shall be designed for screw attachment of 5/8-inch 
gypsum wallboard.  They shall be roll-formed, galvanized Grade "A" steel conforming to 
ANSI/ASTM A 446, with a metal thickness of 0.022-inch minimum, 7/8-inch depth, and 1-
3/8-inch web.  

D. Tie Wire:  Tie wire shall be galvanized, 16-gage, annealed steel wire. 

E. Fasteners:  Fasteners shall be as required and as recommended within the Reference 
Standards. 

F. Welding Materials:  Welding materials shall be as recommended in the published 
standards of the structural stud manufacturer. 

G. Power-Driven Pins:  Power-driven pins to be installed in concrete or steel shall be of 
heat-treated steel alloy.  If the pins are not sufficiently corrosion-resistant for the 
conditions to which they are to be exposed, they shall be protected in an acceptable 
manner.  Pins shall have capped or threaded heads capable of transmitting the loads the 
shanks are required to support.  Pins that are connected to steel shall have longitudinal 
serrations around the circumference of the shank.  Complete information describing pin 
capacity, connections, and proposed area of use shall be submitted to the ENGINEER. 
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PART 3 - EXECUTION 

3.1 INSTALLATION REQUIREMENTS 

A. All work shall be installed in conformance with the manufacturer's recommendations, the 
applicable requirements of the governing code, ANSI, and as specified or shown. 

3.2 CEILING SUSPENSION SYSTEM 

A. Components:  All necessary items for a complete installation shall be provided, including 
devices for attachment to overhead construction, hanger wires, main runners, splines, 
splicers, connecting clips, wall connectors, hold-down clips, edge mouldings, and other 
appurtenances. 

B. Hanger Wires:  Hanger wires shall be spaced along the main runner so that each hanger 
supports a maximum area of 16 square feet. 

C. Runner Channels:  Main runners shall be 1-1/2-inch channels spaced at 4 feet on 
centers.  Hanger wires shall be saddle-tied along runners. Cross-furring channels shall 
be spaced at 16 inches on centers, maximum, and shall be saddle-tied to main runner 
channel. 

D. Interruptions:  At any openings that interrupt the continuity of furring channels, additional 
cross reinforcing shall be provided to restore lateral stability of grillage. 

3.3 METAL STUDS, FURRING AND FRAMING (FOR NON-BEARING WALLS) 

A. Runner Track Attachment:  Floor and ceiling runner tracks shall be securely fastened to 
floor and overhead construction as shown and as required. 

B. Stud Attachment:  Studs shall be securely fastened to tracks, and spaced in accordance 
with the stud schedule.  Each stud shall be crimped into runner tracks at the top, bottom, 
and both sides for friction fit with 1/4-inch deflection clearance on top. 

C. Wall Stiffening:  Walls shall be stiffened with 3/4-inch channels placed horizontally at not 
more than 4-1/2-foot vertical spacing. 

D. Stud Requirements:  Metal stud installation shall conform to the following requirements: 

1. Studs shall be located at all door frame jambs, at abutting construction, 
intersecting walls, and corners.  Each corner and intersection of walls and 
partitions shall be formed with not less than 3 studs.   

2. Double 20-gage studs shall be secured to the jamb anchors of each door frame 
by bolt or screw attachment.  Studs at door openings shall extend to the 
structure.  

3. Studs extending from door frame header to ceiling runner over door frames shall 
be positioned at wall board joints.  Stud walls which do not extend to structures 
above the ceiling shall be braced to the structure at every 8 ft - 0 inches.   

4. The CONTRACTOR shall install 20-gage studs at wall-mounted fixtures and at a 
maximum of 12 inches on centers behind walls to receive ceramic tile.   
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5. Stud walls shall be braced as necessary to provide rigid construction.  Double 
row of studs for chase walls shall be braced with cross ties of 1/2-inch or 5/8-inch 
thick gypsum board, 12 inches wide, installed at quarter points of studs. 

6. Parapet walls and hung exterior walls and soffits shall be framed as shown with 
not less than 18-gage studs.   

E. Openings:  Openings shall conform to the following requirements: 

1. Channels shall be provided around openings for attachment of metal frames, 
dampers, grilles, and ductwork in connection with metal studs and shall be 
securely fastened to studs.   

2. Headers, sills, and jack studs shall be provided as required at openings.  
Headers shall overlap adjacent vertical studs and shall be securely screw-
attached to adjacent studs.   

3. Where 25-gage studs are used, a 1-1/2-inch channel stiffener shall be installed 6 
inches above the door openings.  Stiffeners shall extend past the second single-
stud on each side of the opening, and shall be saddle-tied to the structure. 

F. Lintels:  Trussed or box-framed lintel members designed to resist applied loads without 
excessive deflection shall be provided and shall be secured together by screws or other 
approved means. 

G. Support for Wall-Mounted Braced Items:  Solid blocking, 1-1/2-inch channels, horizontal 
studding or other members within walls shall be provided as required to provide secure 
and adequate support for wall-mounted or wall-braced items.  Galvanized plates shall be 
provided as backing for handrail brackets, 16-gage by 8-inch by 16-inch. 

H. Horizontal Stiffeners:  Ends of horizontal stiffeners shall be securely fastened to abutting 
construction. 

I. Furring Channels:  Furring channels shall be spaced 16 inches on centers, maximum, 
unless shown otherwise.  Spans shall not exceed manufacturer's published 
recommendations and governing code requirements. 

3.4 STRUCTURAL LOAD BEARING STEEL STUD WALLS 

A. Prefabrication:  Structural steel stud walls may be fabricated into panels or components 
prior to erection. 

B. Component Attachment:  All attachments of components shall conform to the following 
requirements: 

1. All attachments of similar components shall be done by welding.  Dissimilar stud 
components shall be attached by welding, screw attaching, or bolting.  All welds 
shall be fillet, plug, butt, or seam welds.   

2. Wire tying of framing components in structural applications will not be permitted 
and will not be acceptable.   

3. Splices in axial hooded studs shall not be used. 
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C. Butt Joints in Tracks:  Butt welds or splices shall be used at all butt joints in the tracks. 

D. Stud Track Anchorage:  All framing members shall be anchored as follows: 

1. Bottom track for structural steel studs shall be anchored to concrete floor or
foundation slabs with 1/8-inch diameter shank power-driven fasteners at 6-inch
on center.

2. Wall top and bottom tracks for structural steel studs connected to structural steel
members shall be provided with a 3-inch-long weld connection every 2 ft-6 in of
run.

3.5 WORKMANSHIP 

A. Alignment:  All metal studs shall be installed rigid, in line, level, and plumb and shall be 
suitable for the application of the intended succeeding contiguous materials.  The 
maximum allowable deviation in any plane shall be 3/16-inch from an 8-foot straight line 
and 1/2-inch maximum in a surface having a total length in excess of 8 feet. 

B. Component Fit:  All framing members and tracks shall meet the following requirements: 

1. All framing components shall be cut squarely or on an angle, as in bracing, to fit
squarely against abutting members.

2. Tracks shall be securely anchored to the floor and overhead structure or other
members.

3. Studs shall be seated squarely in the track with the stud web and flanges
abutting the track web, shall be plumbed or aligned, and shall be securely
attached to the flanges or web of both the upper and lower tracks.

C. Temporary Bracing:  Framing and panels shall be braced as follows: 

1. All framing shall be held firmly in position until properly fastened.

2. Prefabricated panels shall be square and braced against racking.  Lifting of
prefabricated panels shall be done in a manner as to not cause local distortion in
any member.

D. Jack Studs:  Jack studs shall be provided between all track and window sills; between 
window and door headers and top track; at free-standing stair rails; and elsewhere to 
furnish structural support.  Jack studs shall be securely attached to supporting members. 

END OF SECTION 
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SECTION 05 50 00 

METAL FABRICATIONS 

PART ONE - GENERAL 

1.1 DESCRIPTION 

A. Work Included:  Provide and install all miscellaneous metal and metal fabrications in 
place, as indicated on the Contract Drawings and hereafter specified or needed for 
complete and proper installation. 

B. Documents affecting work of this Section include, but are not necessarily limited to the 
GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS and Sections in GENERAL 
REQUIREMENTS of DIVISION 1 of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Qualifications of Personnel:  Use only adequate number of skilled workers who are 
thoroughly trained and experienced in the necessary crafts and are completely familiar 
with the necessary crafts and with the specified requirements and methods needed for 
proper performance of the work of this Section. 

B. Welder's Qualifications:  Currently qualified according to AWS D1-1. 

C. Design:  Fabricate and erect work in accordance with A.I.S.C. 

D. Welding Operations:  Perform shop and/or field welding required in connection with work 
of this Section in strict accordance with pertinent recommendations of the American 
Welding Society (AWS). 

E. Project Conditions:  Do not fabricate components which require fitting to structural 
elements or into finished spaces until dimensions are verified at the job-site. 

F. Regulations:  Comply with acceptable California Building Code with the Los Angeles City 
current Amendments. 

G. Shop Inspections: Required 

H. Fabricator Qualifications: Firm experienced in successfully producing metal fabrications 
similar to that indicated for this project with sufficient production capacity to produce work 
units without causing delay in the Contracted Work. 

1.3 SUBMITTALS 

A. General:  Comply with pertinent provisions in the SUBMITTALS SECTION in DIVISION 
01 - GENERAL REQUIREMENTS of these Specifications. 

B. Materials List:  Submit list of proposed items to be provided under this Section. 

C. Shop Drawings:  Submit for all items proposed to be fabricated and installed under this 
Section.  Identify each proposed item with corresponding Contract Drawing detail and 
Specification references. 

D. Samples:  Submit physical samples of specified materials for color or texture selection by 
the Consultant, when so requested. 
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E. Templates:  Provide for anchor and bolt installation by other trades. 

F. Manufacturers Specifications and Other Data:  Provide as-needed to prove compliance 
with the specified requirements. 

G. Manufacturer's Recommended Installation Procedures:  When approved by the 
Consultant, will become the basis for accepting or rejecting actual installation procedures 
used on the Work. 

H. Certificates:  Submit certification that specified surface preparation and primer or 
galvanized coatings as specified have been applied to steel items and are in accordance 
with the Specifications. 

I. Welder's certificates signed by the Contractor certifying that welders comply with 
requirements specified under "Quality Assurance" article. 

1.4 PRODUCT HANDLING 

A. General: 

1. Fabricated metal items shall not be fabricated or delivered to the job-site before 
required review of the Shop Drawings by the City Engineer or the Consultant and 
returned to the Contractor. 

2. Store fabricated metal items above ground on platforms, skids or other approved 
supports in a weathertight and dry location until ready for installation. 

B. Protection:  Use all means necessary to protect the materials and manufactured items of 
this Section before, during and after installation and to protect the work and materials of 
all other trades. 

C. Replacements:  In the event of damage to work of this Section, immediately make all 
repairs and replacements necessary to the approval of the City Engineer or the 
Consultant and at no added cost to the City. 

D. Materials to be Installed by Others: 

1. Deliver anchor bolts and other anchorage devices to be embedded in concrete to 
the job-site in time before start of concrete work operations. 

2. Provide setting drawings, templates and other directions necessary for 
installation of anchor bolts and devices. 

PART 2 - PRODUCTS 

2.1 MATERIALS AND COMPONENTS 

A. General: 

1. All material shall conform with the following requirements and shall be of new 
stock of the highest grade available, free from defects and imperfections, of 
recent manufacture and unused.  Where two or more identical articles or pieces 
of equipment are required, they shall be of the same manufacture. 

2. All metal surfaces shall be free from any defects which would impair the strength, 
durability, appearance, and shall be of the best commercial quality, for the 
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purposes intended and adequate to withstand the strains and stresses to which 
they will be subject. Metals shall be protected from injury at the job, in transit, and 
until erected in place, inspected, and approved. 

B. Miscellaneous Metals:  (As Applicable) 

1. Iron and Steel (General):  Uniform Building Code with the Los Angeles City 1992 
Amendments, Section 27. 

2. Structural Steel:  ASTM A36. 

3. Steel Plates, Shapes and Bars:  Mild or structural grade conforming to applicable 
ASTM A36 Specifications. 

4. Steel Plates (Bent or Cold Formed):  ASTM A283 Grade "C". 

5. Gray Cast Iron:  ASTM A48, Class 10 or as specified. 

6. Malleable Iron Castings:  ASTM A47. 

7. Steel Tubing:  AISI MT1010, electric welded, minimum 14-gage, shapes and size 
as indicated on the Contract Drawings. 

8. Steel Pipe:  ASTM A53, Grade A, Schedule 40 black finish or ASTM A120, 
galvanized when used on building exterior. 

9. Steel Bars and Bar-size Shapes:  ASTM A306 Grade 65 or ASTM A36. 

10. Cold Finished Steel Bars:  ASTM A108. 

11. Galvanized Carbon Steel Sheets:  ASTM A526 with G90 zinc coating in 
accordance with ASTM A525. 

12. Aluminum Castings:  214 aluminum alloy. 

13. Aluminum Extrusions:  6053 aluminum alloy temper to suit. 

14. Stainless Steel:  18-8 alloy, type 302, No. 4 finish except as otherwise specified. 

15. Diamond or checker Pattern Plate:  U.S. multigrip floor plate; U.S. Steel Corp. or 
equal. 

C. Miscellaneous Related Materials:  (As Applicable) 

1. Welding Electrodes: Conform to AISC and ASTM A233 and the  Code for Arc 
and Gas Welding in Building Construction, A.W.S. Publication D1.1 use E-70XX 
Series Electrodes. 

2. Paint Primer (for uncoated ferrious metal):  Rust-Oleum Corp. "X-60 Bare Metal 
Red Primer". 

3. Hot-Dip Galvanizing:  ASTM A-123 or as applicable after fabrication.  See 
Section 210-3 of the "Standard Specifications". 

4. Galvanizing Repair Material:  "Galvalloy" by Metalloy Products Co., 1341 Sussex 
Lane, Newport Beach, California or equal 90% zinc rich cold process repair 
material. 
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5. Non-Shrink Grout:  "Por-Rok" by Hallemite Mfg. Co. Cleveland, Ohio (Los 
Angeles, Phone (213) 583-4184). 

6. Fasteners:  Same material and finish of work to be fastened together; screws to 
be countersunk oval head type, unless otherwise indicated on the Drawings. 

7. Mechanical Anchors:  For securing miscellaneous metal items to concrete to be 
self-drilling concrete anchors, not less than 3/8-inch size, Phillips Redhead, or as 
otherwise indicated on the Drawings. 

8. Bolts and Nuts:  Low-carbon hexagon-head type, ASTM A-307, Grade "A" or "B". 
 Lag bolts shall be square-head Type FS FF-B-561. 

9. Miscellaneous: All items of miscellaneous metal indicated on drawings, including 
clip angles, ties, straps, anchors, bolts, angles, rods, and other appurtenances 
required by details or necessary for proper installations. 

10. Dry Pack:  A cement-sand mix of 1 part Portland cement to 2-1/2 parts sand by 
volume with necessary water added to provide for solid compaction. 

11. Chains:  3/16-inch size, galvanized proof chain complete with suitable size 
harness snaps and two eyebolts, length to suit job conditions. 

12. Gasket Material:  Soft compressible neoprene rubber strip, thickness and width 
as indicated on the drawings. 

13. Filler Material for Welding Aluminum:  Type 53. 

14. Concrete inserts: 

a. Threaded or wedge type galvanized ferrous castings of malleable iron 
complying with ASTM A27; 

b. Provide required bolts, shims, and washers, hot-dip galvanized in 
accordance with ASTM A153. 

15. Brackets, Flanges and Anchors:  Cast or formed metal of the same type material 
and finish as supported rails, unless otherwise indicated. 

16. Welding Rods and Bare Electrodes:  Select in accordance with AWS 
Specifications for the metal alloy to be welded. 

2.2 OTHER MATERIALS 

A. Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the approval of the Consultant. 

2.3 SHOP PAINT 

A. Primer:  Use "10-99 Tnemec Primer" or "Rustoleum Number 5769 Primer. 

B. For Repair of Galvanizing:  Use a high zinc-dust content paint complying with MIL-P-21035. 
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2.4 FABRICATION 

A. Field Measurements:  Secure all field measurements required for proper and adequate 
fabrication and installation of all work of this Section.  Exact measurements are the 
responsibility of the Contractor. 

B. Workmanship:  (As Applicable) 

1. Except as otherwise shown on the Contract Drawings or the approved Shop 
Drawings use materials of size, thickness, and type required to produce 
reasonable strength and durability in the work of this Section. 

2. Fabricate with accurate angles and surfaces which are true to the required lines 
and levels, grinding exposed welds smooth and flush, forming exposed 
connections with hairline joints, and using concealed fasteners wherever 
possible.  Do not fabricate components which require fitting to structural 
elements or into finished spaces until dimensions are verified at the job-site. 

3. Prior to shop painting or priming, properly clean metal surfaces as required for 
the applied finish and for the proposed use of the item. 

4. On surfaces inaccessible after assembly or erection, apply two coats of the 
specified primer.  Change color of second coat to distinguish it from the first. 

5. Work to dimensions shown or accepted on the Shop Drawings, using proven 
details of fabrication and support. 

6. Conform to applicable provisions of the Uniform Building Code with the Los 
Angeles City current Amendments, Chapter 27. 

7. Form exposed work true to line and level, with accurate angles and surfaces and 
with straight sharp edges. 

8. Ease the exposed edges to a radius of approximately 1/32-inch unless otherwise 
shown. 

9. Form bent-metal corners to smallest radius possible without impairing the work. 

10. Welding:  Electric arc welding, Uniform Building Code with the Los Angeles City 
current Amendments, Chapter 27. 

11. Bolting:  Bolts to be drawn tight and threads set to secure nuts. 

12. Assembly:  Assemble all items with parts in true alignment and accurately fitted, 
joints well made, adequately fastened with butts and sharp edges ground 
smooth. 

13. Conceal all fastenings where practicable and make exposed joints hairline. 

14. Nonferrous metal items shall comply with best practice of the trade. Form all sections 
true to detail and free from defects impairing appearance, strength, and durability. 

15. Cut, reinforce, drill and tap miscellaneous metal work as indicated to receive 
finish hardware and similar items. 

16. On surfaces inaccessible after assembly or erection, apply two (2) coats of the 
specified primer.  Change color of second coat to distinguish it from the first coat. 
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C. Galvanizing:  Provide a zinc coating for those items shown or specified to be galvanized 
as follows and as applicable: 

1. ASTM A153 for galvanized iron or steel hardware. 

2. ASTM A123 for galvanized rolled, pressed or forged steel shapes, plates, bars 
and strip 1/8-inch thick and heavier. 

D. Field Galvanizing: 

1. Required:  For repair of protective coating of damaged galvanized surfaces 
resulting from welding or other construction operations in the shop or at the job-
site at no added cost to the City. 

2. Method:  By "galvalloy" methods, in accordance with manufacturer's directions. 

E. Shop Painting: 

1. Required:  On all uncoated ferrous metals; galvanized ferrous metal not to be 
shop coated. 

2. Paint:  Specified paint primer. 

3. Painting:  Full prime coating, completely covering the metal surfaces; at least 1 
coat on all surfaces which will be accessible after fabrication and erection; at 
least 2 coats on all surfaces which will be inaccessible after fabrication and 
erection. 

4. Remove scale, rust and other deleterious materials before application of Shop 
Coating. 

5. Clean off heavy rust and loose mill scale in accordance with SSPC-SP-2 or 
SSPC-SP-3 before coating. 

6. Remove oil, grease and similar contaminants in accordance with SSPC-SP-1. 

F. Rough Hardware: 

1. Furnish bent or otherwise custom fabricated bolts, plates, anchors, hangers, 
dowels, and other miscellaneous steel and iron shapes as required for framing 
and supporting woodwork, and for anchoring or securing woodwork to concrete 
or other structures.  Straight bolts and other stock rough hardware items are 
specified in Division 6 sections. 

2. Fabricate items to sizes, shapes, and dimensions required.  Furnish malleable-
iron washers for heads and nuts which bear on wood structural connections; 
elsewhere, furnish steel washers. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper completion of the work.  Do not 
proceed until such detrimental conditions are corrected. 
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3.2 COORDINATION 

A. Coordinate work of this Section as required with other trades to assure proper and 
adequate provisions in the work of those trades for interface with the work of this Section. 

3.3 INSTALLATION 

A. General:  (As Applicable) 

1. Set work accurately into position, plumb, level, true, and free from rack. 

2. Anchor firmly into position. 

3. Where field welding is required, comply with AWS recommended procedures of 
manual-shielded metal-arc welding for appearance and quality of weld and for 
methods to be used in correcting welding work. 

4. Grind exposed welds smooth, and touchup shop prime coats. 

5. Do not cut, weld, or abrade surfaces which have been hot-dip galvanized after 
fabrication and which are intended for bolted or screwed field connections. 

6. Dissimilar Materials:  Where metals are in contact with plaster, concrete or other 
type metals, paint contact faces of the metal before installation, with a heavy 
bituminous coating: 

B. Immediately After Erection:  Clean the field welds, bolted connections, and abraded 
areas of shop priming.  Paint the exposed areas with same material used for shop 
priming. 

3.4 PIPE BUMPER POSTS (BOLLARDS) 

A. Required:  At locations indicated on the Contract Drawings. 

B. Materials: Galvanized steel pipe, size and length as indicated on the Drawings. 

C. Installation: Set plumb in concrete footings of size indicated on the Drawings, to indicated 
height; pipe post to be filled with concrete to top and top to be tooled to shed water.  Top 
of exposed portion of footing to be tooled to shed water. 

3.5 METAL LADDERS 

A. Materials:  Steel bar stringers, steel angle clips, steel plate frame, steel bar rungs, steel 
pipe enclosure with anchor plates and anchor bolts. 

B. Fabrication: 

1. In accordance with drawing details, weld rungs and supports to stringers. 

2. Grind smooth all sharp edges and welds. 

3. Hot-dip galvanized exterior ladder and the enclosure after fabrication. 

4. Top surface of each ladder ring shall be made non-slip, subject to approval of the 
City Engineer. 
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C. Installation:  As indicated on the Contract Drawings, securely bolt in accurate location, 
plumb, square and true. 

3.6 STEEL GUARD RAILING 

A. Fabrication:  From galvanized steel pipe in accord with approved Shop Drawings, pipe 
sizes as noted on the Drawings.  Form all bends, where required, smoothly and with no 
reduction in cross section.  Grind all welds smooth.  Definitions in ASTM E985 for railing 
related terms apply. 

B. Installation:  True to line, plumb and level, with base plates secured to floor as indicated 
on the Drawings. 

3.7 CLEAN-UP AND ADJUSTMENT 

A. Clean-up: 

1. During the progress of the work, keep the premises free from debris and waste 
resulting from work of this Section.  Upon completion of this Section remove all 
surplus materials and debris from the job-site. 

2. Immediately after erection, clean the field welds, bolted connections and abraded 
areas of shop priming.  Paint the exposed areas with the same material used for 
the shop priming. 

B. Adjustments:  Adjust all operating parts and/or assemblies as may be required to provide 
the necessary function and smooth operation. 

END OF SECTION 
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SECTION 05 50 01 

HEAVY DUTY ALUMINUM LADDERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2   SUMMARY 

A.   Furnish and install heavy duty aluminum ladders as indicated on the drawings and 
specified. 

1.3   ACTION SUBMITTALS 

A.   Submit shop drawings, manufacturer’s literature and illustrations detailing fabrication and 
erection of the heavy duty aluminum ladders.  Include sections, and details of 
components and their connections. 

PART 2 - PRODUCTS 

2.1   HEAVY DUTY ALUMINUM LADDERS 

A. Subject to review of action submittals by the Architect for compliance with specified 
requirements crossover ladders shall be as manufactured by the entity indicated on the 
drawings or an “or equal” product of one of the following: 

1. Canway Equipment Manufacturing. 
2. Vestil Manufacturing Company. 
3. Jomy Safety Ladder Co. 
4. Aluminum Ladder Company. 
5. Louisville Ladder. 
6. Gillis Industries. 

B. Ladders shall have a rating of not less than 300 pounds and conform to the standards 
and requirements of OSHA and ANSI A14.3, Heavy Duty Commercial, Type IA. 

C. Finish shall be as selected by the Architect from the manufacturer’s standard finishes. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install ladders as recommended by the product manufacturer at locations indicated, 
fabricated as detailed, and in accordance with the approved shop drawings. 

B. Protect the Work of this section until Substantial Completion.  

C. Remove rubbish, debris and waste materials and legally dispose of off the Project site. 

END OF SECTION  
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SECTION 05 52 00 

HANDRAILS AND RAILINGS 

PART 1 -- GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall 
perform all labor required to complete the work as indicated on the Drawings and 
specified herein. 

B. This section covers the work necessary to furnish and install handrails and railings, 
complete. 

1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the reference specifications of the GENERAL REQUIREMENTS. 

B. Comply with the current provisions of the following Codes and Standards. 

1. Government Standards: 

California  OSHACalifornia Occupational Safety and Health Standards. 

2. Trade Standards: 

Aluminum Association (AA) publications, as referenced herein. 

3. Manufacturer's Standards:  In addition to the standards listed above, the railings 
and their installation shall be in accordance with the manufacturer's published 
recommendations and specifications. 

1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS.   

B. The following submittals and specific information shall be provided:   

1. Shop Drawings:  Railing supplier's shop drawings on the railing system. 

2. Calculations:  Engineering calculations shall be submitted for review.  
Engineering calculations shall include (but not be limited to ) railings, handrail 
brackets, brackets, support flanges, and fasteners or anchors. 

1.4 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery of Materials:  Manufactured materials shall be delivered in original, unbroken 
packages, containers, or bundles bearing the label of the manufacturer. 

B. Storage:  All materials shall be carefully stored in a manner that will prevent damage and 
in an area that is protected from the elements. 
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PART 2 - PRODUCTS 

2.1 ALUMINUM HANDRAIL SYSTEMS 

A. General:  Aluminum handrail systems or components shall be fabricated as shown or 
shall be an ENGINEER-accepted prefabricated/pre-engineered system or component by 
one fabricator/manufacturer that meet the submittal requirements as stated in 
SUBMITTALS of the General Requirements.  Manufacturers who may meet these 
specified requirements are:  C.R. Laurence, Tubular Specialties, Alumaguard, a division 
of Bettinger West, Inc., Denver, CO; or Thompson Fabricating Co., Birmingham, AL; or 
approved equal.  These systems shall meet the allowable load and deflection criteria. 

B. Pipe: 

1. All rails, posts, and formed elbows shall be fabricated from extruded Alloy 6105-
T5 with a minimum tensile strength of 38,000 psi and a minimum yield strength of 
35,000 psi, and with special close tolerance for tight fit and excellent appearance. 
 All other aluminum parts shall be fabricated from 6063-T6 or 6061-T6 extruded 
aluminum of adequate strength for all loads.  

2. Round tube and round picket railings shall be sleeve or side mounted unless 
otherwise shown.  Posts shall be not less than 1-1/2-inch diameter, Schedule 40 
pipe or 1-1/2-inch x 2-inches oval section.  The posts shall be evenly spaced at 
not less than 4-feet nor more than 6-feet on centers.  Field conditions may 
require some adjustment of spacing.  The top railings shall be as long as 
possible and the post shall not project through the top rails.  Toeboard of picket 
rails shall be a specially extruded, snap-in bottom rail enclosure with toeboard or 
special extruded centered toeboard that is screw applied to bottom of the bottom 
rail. 

C. Fittings: 

1. All fittings shall be as shown or shall be one of the following types:  A one-piece 
aluminum extrusion machined to final shape and attached to the handrail post 
with either concealed welds or a stainless steel fastener.  A one-piece connector 
of aluminum or stainless steel, either welded or attached to the handrail post with 
stainless steel fasteners and designed to be completely covered when the 
handrail is connected.  All fitting surfaces designed to be exposed to view after 
installation is complete will match the handrail metal alloy, surface, shape, and 
anodized finish and shall be the continuous diameter type for smooth 
appearance and to permit continuous sliding of the hands. 

2. The handrail post bolted baseplate connector shall be fabricated as shown on the 
Drawings or equivalent molded or extruded meeting all of the appearance and 
strength requirements.  The baseplate shown shall conform to ASTM A 167, 
Type 304 stainless steel with a minimum yield strength of 30,000 psi.  The insert 
shown shall be fabricated from stainless steel pipe with a minimum wall thickness 
of 0.145-inch and with a minimum yield strength of 50,000 psi.  The insert 
dimensions shall meet the required tolerances shown on the Drawings.  Furnish 
test data to show that the yield strength of the material in the as-delivered pipe 
equals or exceeds 50,000 psi.  Inserts using stainless steel with minimum yield 
strengths less than 50,000 psi shall have thicker walls to develop equal strength.  
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3. The handrail wall brackets, aluminum, round top, clear anodized and meeting all 
the dimensional wall/railing clearance requirements of national, state, and local 
standards, regulations, and codes, including OSHA.   

D. Additional Specific Fabrications:   

1. The handrail gate shall meet all the safety requirements of the national, state, 
and local standards, regulations, and code requirements that specifically apply to 
this project, including OSHA.  The gate shall be fabricated using 6063-T6 
extruded aluminum, and as otherwise shown on the Drawings.  Gate hardware 
shall meet all specified requirements.  Manufacturers who may provide hardware 
meeting these Specifications are:  Craneveyor Corp., South El Monte, CA; Julius 
Blum & Co., Inc. Carlstadt, NJ; Thompson Fabricating Co., Birmingham, AL; or 
approved equal.  Provide test reports to show that all gate hardware meets 
minimum safety strength requirements for handrails and guard rails.   

2. The handrail picket panels and clamps shall be fabricated using solid bar 6063, 
6105, or 6061 extruded aluminum as shown on the Drawings with finishes 
specified.  All fasteners shall be stainless steel.   

3. Toeboards and accessories shall be fabricated as shown on the Drawings, or 
shall be molded or extruded by a handrail manufacturer providing equivalent 
appearance, strength, and safety properties to that shown, using 6063 or 6061 
aluminum with finishes as specified, meeting all applicable state, federal, and Los 
Angeles Building Code requirements.  All fasteners shall be stainless steel.  
Provide expansion and contraction connections between each post as shown or 
equivalent.   

E. Embedded Items:  All metal anchorages to be embedded in concrete shall be furnished 
and installed under this section and shall be as shown on the Drawings or as specified 
herein.  

F. Finishes:   

1. All exposed aluminum shall be clear anodized in accordance with the Aluminum 
Association AA-M32-C22-A41.  All exposed prefabricated handrail and toeboard 
handrail, picket panel, and toeboard components, except stainless steel 
fasteners, shall be anodized after fabrication.   

2. All complete rails, modules, and components shall be cushion wrapped to 
prevent them from being scratched and dented during shipment, storage, and 
installation.  Wrapping shall be left intact, insofar as possible, until the railing is 
completely installed.   

2.2 GALVANIZED STEEL HANDRAILS 

A. General:  Galvanized steel handrails shall be fabricated by one fabricator.    

B. Steel railings materials shall be in conformance with the SSPWC  section 206-5.1. 

C. Piping:  2-inch NPS with a 2.375-inch outside diameter and a 0.154-inch wall thickness 
minimum for all rails and posts.  

D. Fittings:   
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1. All handrail fitting components; flanges, wall brackets, anchor plates, and similar 
accessories shall be hot-dip galvanized after fabrication.  All anchor bolts and 
fasteners shall be stainless steel.   

2. The handrail post bolted baseplate connector shall be fabricated from carbon 
steel meeting the minimum requirements herein specified and as shown on the 
Drawings.  The insert shall be fabricated from pipe with a minimum wall thickness 
of 0.20-inch or from solid rod.  Hot-dip galvanize assembly after fabrication, and 
provide surface preparation on insert for proper fit into post.   

3. The handrail wall brackets shall be malleable iron, round top, galvanized, 
meeting all the dimensional wall/railing clearance requirements of national, state, 
and local standards, regulations, and codes, including OSHA.   

E. Additional Specific Fabrications:   

1. The handrail gate shall meet all the safety requirements of the national, state, and 
local standards, regulations, and code requirements that specifically apply to this 
project, including OSHA.  The gate shall be fabricated using steel as specified 
hereinbefore for piping and as otherwise shown on the Drawings.  Hot-dip galvanize 
after fabrication.  Gate hardware shall be manufactured of Type 304 stainless steel. 
 The hardware shall be similar in function and operation to Craneveyor Corp., South 
El Monte, CA, gate hinges with spring No. C4370b, gate latch No. C4369, and gate 
stop No. C4368; Julius Blum & Co., Inc., Carlstadt, NJ, Connectorail System, gate 
hinges with spring No. 782/3 with gate latch and stop No. 784; or approved equal.   

2. The handrail picket panels and clamps shall be fabricated using solid bar steel 
meeting the minimum requirements herein specified and as shown on the Drawings. 
 Hot-dip galvanize after fabrication.  All fasteners shall be stainless steel.   

3. Toeboards and accessories shall be fabricated as shown on the Drawings, using 
A 36 steel.  Hot-dip galvanize after fabrication.  All fasteners shall be stainless steel.  

F. Embedded Items:  All metal anchorages to be embedded in concrete shall be securely 
affixed in place. 

G. Galvanizing:   

1. General:  Zinc used for galvanizing shall be grade Prime Western conforming to 
ASTM B 6.  Except as otherwise specified, materials shall be galvanized by the 
hot-dip, mechanical or electro-depositing process. 

2. Requirements of Coating:  The minimum weight of coating and other 
requirements shall be 2.0 ounces per square foot of surface area.  The weight of 
coating shall be determined in accordance with ASTM A90, modified to 
determine the coating of each surface separately.  All surfaces, when tested 
separately, shall meet the minimum requirement. 

3. Galvanize in accordance with ASTM A 123 and A 386 after fabrication.  The 
workmanship of zinc coating shall be in conformance with the SSPWC Section 
210-3.3. 

4. Test Coupon:  Test coupons for determining the quantity and quality of the 
galvanizing shall be in conformance with the SSPWC Section 210-3.4. 
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2.3 ANCHOR BOLTS, FASTENERS, CONCRETE ANCHORS 

A. Miscellaneous Fasteners:   

1. Type 316 stainless steel elastic locknuts; Type 316 stainless steel flat washers;
molded nylon flat washers; round head machine screws ((RHMS); Type 316
stainless steel, all as supplied by McMaster-Carr Supply Company, Los Angeles,
CA; or equal.

2. Stainless steel bolts and nuts for bolting handrail to metal beams, unless
otherwise shown, shall be ASTM A 193 and A 194, Type 316 with a minimum
yield strength for bolts of 95,000 psi.

3. Anchor bolts, Type 316 stainless steel anchor bolt with a minimum yield strength
of 30,000 psi, 5/8-inch minimum diameter with hex nuts, or size as shown.

4. Wedge anchors for exterior use and for interior use shall be 304 or 316 stainless
steel, 3/4-inch diameter by 5-inch HILTI Kwik-Bolt, stud type, manufactured by
HILTI, Inc., Stamford, CT; Wej-It, stainless steel bolts, 3/4-inch by 5-inch,
completely assembled, manufactured by Wej-It Corporation, Broomfield, CO; or
equal.

5. Wedge anchors have been limited to 5-inch lengths for use in 6-inch slab and
wall thicknesses.  Where anchors are to be used in thicker section, larger anchor
lengths may be used.  Load values for tension pullout with special inspection
shall be 3,900 pounds minimum.  Special inspection is required.

6. Concrete anchors in other sizes and quantity when used shall be based upon
approved test reports with special inspection where required.  Submit
calculations and test data for review prior to use.  Satisfy all applicable codes.

PART 3 - EXECUTION 

3.1 FABRICATION OF ALUMINUM HANDRAIL SYSTEMS 

A. The work shall be performed according to approved shop drawings by workmen 
experienced in the fabrication and erection of aluminum railing systems of the type and 
quality specified.  See the Drawings for other requirements.   

B. Handrail post to be bolted to metal or concrete shall be furnished longer than needed and 
field cut to exact dimensions required to satisfy any vertical variations on the actual 
structure, or in lieu of field cutting provide an approved fitting containing provisions for 
vertical adjustment.  The Detail Drawings require field fit-up.  Shims or grout under 
baseplates shall not be used.  Misfits shall be rejected. 

C. The aluminum handrail system shall be completely free of all burrs, nicks, and sharp 
edges when the installation is complete.  Welding shall not be permitted.   

D. Coat ends of aluminum posts to be set in grout or concrete as specified in Section 
[09800], "Protective Coating". 

E. The railing shall be erected in the field without cutting, drilling, welding, or tapping unless 
specifically approved by the ENGINEER. 
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F. No exposed welds, rivets, or screws shall be permitted unless specifically detailed on the 
plans. 

G. Field welding of aluminum connections shall not be permitted.  Welded connections shall 
be permitted only where indicated on the Contract drawing and on the approved shop 
drawings. 

H. Welding shall conform to the SSPWC Section 304-2.1.2. 

I. Railing panels shall be in conformance with SSPWC Section 304-2.1.2 

J. For structures on curves, either horizontal or vertical, the railing shall conform to the 
SSPWC Section 304-2.1.2. 

K. Completed aluminum railing units shall be anodized after fabrication and in conformance 
with the SSPWC Section 304-2.1.2. 

3.2 FABRICATION OF GALVANIZED STEEL HANDRAIL SYSTEMS 

A. Handrail post to be bolted to metal or concrete shall be furnished longer than needed and 
field cut to exact dimensions required to satisfy any vertical variations on the actual 
structure.  The Detail Drawings require field fit-up.  Shims or grout under baseplates shall 
not be used.   

B. Cut pipe square within 2 degrees and to lengths within 1/8-inch.   

C. Remove burrs from cut edges.   

D. Form elbow bends and wall returns to uniform radius, free from buckles and twists, with 
finished surfaces smooth.   

E. Close exposed ends of steel pipe by welding 3/16-inch thick steel plate in place or use 
prefabricated fittings.   

F. Welding:   

1. Miter and cope intersections of posts and rails within 2 degrees, fit to within 0.02-
inch (0.5 mm) and weld all around.   

2. Thoroughly fuse without undercutting or overlap.   

3. Remove splatter, grind exposed welds to blend, and contour surfaces to match 
those adjacent.   

G. Provide explosion prevention holes at closed ends of pipes.   

H. Form and assemble joints which will be exposed to the weather so as to exclude water.   

I. Repair of Defective Work:  Remove defective work and replace with material that meets 
Specification requirements.   

J. Repair of Damaged Zinc Coating: Zinc coating which has been field or shop cut, burned 
by welding, abraded, or otherwise damaged to such extent as to expose the base metal, 
shall be repaired and recoated by one of the following methods: 
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1. Hot-Dip Process:  The damaged areas shall be thoroughly stripped and cleaned 
and a coating of zinc shall be applied by the hot-dip process. 

2. Metalizing Process:  The damaged area shall be thoroughly cleaned by blasting 
with sharp sand or steel grit.  The blasted area shall lap the undamaged zinc 
coating at least 1/2-inch.  Zinc wire containing not less than 99.98 percent zinc 
shall be used in the metalizing operation.  A zinc coating shall be applied to the 
damaged area with a metalizing gun to a thickness of not less than 0.005-inch on 
the damaged area, and shall taper to zero thickness at the edge of the blasted 
undamaged section. 

3. Zinc Oxide-Zinc Dust Paint:  The damaged area shall be thoroughly cleaned by 
wire brushing and all traces of welding flux and loose or cracked zinc coating 
removed prior to painting.  The cleaned area shall be painted with two coats of 
zinc oxide-zinc dust paint conforming to the requirements of Military 
Specifications MIL-P-15145.  The paint shall be properly compounded with a 
suitable vehicle in the ratio of one part oxide to four parts zinc dust by weight. 

4. Proprietary Materials:  Proprietary materials used to repair small areas shall be in 
conformance with the SSPWC Section 210-3.5.4. 

3.3 INSTALLATION 

A. Assembly/installation of handrail system shall be performed in strict accordance with 
manufacturer's written recommendations for installation and the details shown.   

B. The railing shall be erected in conformance with the SSPWC Section 304-2.1.3. 

C. The railing installation shall be in conformance with the SSPWC Section 304-2.1.3. 

D. After erecting the railing, any abrasions or exposed steel shall be repaired as specified.  

E. Protection from Entrapped Water:  All exterior installations and interior installations 
subject to high humidity shall have provisions made to drain water from the railing 
system.  When posts are mounted in concrete or when bends or elbows occur at low 
points, weep holes of 1/4-inch diameter shall be drilled at the lowest possible elevations, 
one hole per post or rail.  Hole shall be drilled in the plane of the rail.  

F. Expansion Joints: 

1. Provide at intervals of not more than 24-feet on centers and at structural joints as 
hereinafter specified.   

2. Provide slip joint with internal sleeve extending 2-inches beyond each side of 
joint.  Provide slip joint gap of 0.2-inch to allow for expansion.   

3. Fasten to one side using either adhesive or two blind rivets, set at 120 degrees 
and 240 degrees interval from top of pipe.   

4. Locate joints within 12-inches of posts.  Locate expansion joints in rails to also 
coincide with expansion joints in the structural walls and floors that support the 
railings.   

G. Setting Posts:   
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1. Embedded:   

a. Clean dust and foreign matter from sleeves or blockouts.   
b. Moisten interior of hole and surrounding surface with clean water.  
c. Brace railing until grout sets.   

2. Surface Mounted:   

a. The post bolted baseplate connectors shall sit solidly on concrete, stair 
stringer, or other material as shown on the Drawings.  The use of shims, 
wedges, grout, etc. for handrail post alignment or any other reason will 
not be permitted.   

b. The handrail posts shall be furnished longer than needed and then 
accurately measured in the field for correct length, cut and secured to the 
post baseplate connector as shown on the Drawings.   

H. Posts and Rails:   

1. Set posts plumb and aligned to within 1/8-inch in 12-feet.   

2. Set rails horizontal or parallel to rake of steps to within 1/8-inch in 12-feet.   

3. Posts and rails shall be all in the same plane.  There shall be no projections or 
irregularities to present a hazard or prevent a user from sliding his hand 
continuously along the top rail. 

I. Handrail Wall Brackets:  Support wall rails on brackets, spaced not more than 6-feet on 
centers.  Provide in-wall anchor backplates on solid blocking on stud walls.   

J. Toeboard:  Toeboards shall be accurately measured in the field for correct length (after 
handrail post installation), cut and secured to posts as shown on the Drawings.  Provide 
toeboards at all handrails except where concrete curbs are furnished.   

K. Handrail Gate:  The handrail gate shall be installed to meet safety requirements.   

L. Cleaning:   

1. Wash thoroughly using clean water and soap.  Rinse with clean water.   

2. Do not use acid solution, steel wool, or other harsh abrasive.   

3. If stain remains after washing, restore in accordance with recommendations of 
manufacturer, or replace handrails with an acceptable finish.   

3.4 CLEANUP 

A. Upon completion of installing the handrails and railings, clean up all waste materials and 
debris resulting from this operation and dispose of such waste materials and debris off 
the site. 

END OF SECTION 
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SECTION 05 59 33 

SECURITY STEEL PICKET GATES WITH PERFORATED PANEL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install security steel gates with perforated panel as indicated on the drawings and 
specified. 

B. In lieu of the factory applied finish coating specified herein, the Contractor may apply the finish 
coating in the field after installation, primer and two coats of industrial enamel. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data:  Submit descriptive information. 

B. Shop Drawings: For gates. Include plans, elevations, sections, details, and attachments to other 
work. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  Include in maintenance manuals. 

PART 2 - PRODUCTS 

2.1 SECURITY STEEL PICKET GATES WITH PANEL 

A. Manufacturers: Subject to review by the Architect for compliance with requirements, provide 
products by one of the following or an Architect evaluated, accepted and approved substitution: 

1. Iron Eagle Industries, Inc. 
3. Iron World Manufacturing, LLC. 
4. Master Halco. 
5. Merchants Metals. 
6. Virginia Railing and Gates, LLC. 
7. Xcel Fence. 
8. Any member in good standing of the American Fence Association. 

B. Pickets:  Provide galvanized square steel tubular members manufactured per ASTM A-924/A-
924M, having a 45,000 psi (310 MPa) yield strength and hot-dip galvanized per ASTM 
A653/A653M with a G90 zinc coating, 0.90 oz/ft2 (0.27 kg/M2.  Secure each picket to each rail 
with 1/4” (6 mm) industrial drive rivets, size number 4. 

C. Rails:  Provide minimum 11 gauge, 0.120” (3.05mm) thick galvanized steel “U” channel per 
ASTM A-653/A-653M, having a 50,000 psi (344 MPa) yield strength and G90 zinc coating, 0.90 



WORK ORDER NO. E1701121B SECURITY STEEL PICKET GATES WITH PERFORATED PANEL 
RESEDA SKATE FACILITY 05 59 33 - 2 

oz/fl2 (o.27 kg/M2).  Punch rails to receive pickets and rivets and attach rails to rail brackets with 
2 each, 1/4” (6 mm) industrial drive rivets. 

D. Posts shall be made of galvanized steel tube, galvanized inside and outside, produced per ASTM 
A-653/653M -G90 zinc coating, 0.90 oz/fl2 (o.27 kg/M2), steel to have 45,000 psi (310 MPa) yield 
strength. 

E. Finish coatings shall be as standard with the fence manufacturer, comply with the standards of 
the Master Painters Institute (MPI), and meeting the performance requirements for each quality 
characteristics shown below: 

COATING PERFORMANCE REQUIREMENTS 
Quality Characteristics ASTM Test Method Performance Requirements 
         Adhesion D3359 – Method B Adhesion (Retention of Coating) over 90% of 

test area (Tape and knife 
Corrosion Resistance B117 & D1654 Corrosion resistance over 3,500 hours (Scribes 

per D1654; Failure mode is accumulation or 
1/8” coating loss from scribe or medium #8 blis-
ters). 

Impact Resistance D2794 60 inch pound Impact Resistance. (Forward 
impact using 0.625 ball). 

Weathering Resistance D822, D2244, & D523 (600  
Angle Method) 

Weathering Resistance over 1,000 hours (Fail-
ure mode is 60% loss of gloss or color variance 
of more than 3.0 delta-E color units). 

F. Colors shall be as selected by the Architect. 

2.2 PERFORATED SHEET METAL PANELS 

A. Subject to evaluation by the Architect of action submittals for compliance with requirements, 
perforated metal sheets shall be the product named on the drawings or an approved substitution 
by one of the following: 

1. McNichols Co. 
2. Valco Precision works. 
3. Continental Industries. 
4. Krieger Specialty Products. 
5. Advantage Metal Services. 
6. Any member in good standing of the Fabricators & Manufacturer’s Association or the 

National Association of Architectural Metal Manufacturers. 

B. Steel Sheet: Uncoated, cold-rolled, ASTM A 1008/A 1008M, commercial steel, exposed or 
electrolytic zinc-coated, ASTM A 879/A 879M, with steel sheet substrate complying with 
ASTM A 1008/A 1008M, commercial steel, exposed, or material equal in serviceability or visual 
properties that is standard with the fabricator of the steel sheet. 

2.3 SWINGING GATES 

A. Equip swing gates with hardware that complies with the City Building Code.  Provide gussets and 
braces to prevent wracking out of square. Gates shall always be operable from the inside by 
simple turn of a lever (When not intentionally locked).  The inside lever shall be protected from 
unwanted intrusion by steel shields and plates.  The outside lever shall be pinned. 

B. Hinges:  Heavy-duty ball and socket, offset type. 
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C. Provide ANSI Security Level 5 lockset operable with bitted key having protected front, two 
cylinders (one cylinder each side), latch bolt retracted by lever from either side, as manufactured 
by Schlage, Sargent, Marks, or equal.  Equip cylinders with hardened guard rings. 

D. Panic Hardware:  Exit Device, Exit Only -- Exit device shall be rim exit only function with 3/4 inch 
latches bolt, dogging device and a stainless steel touch pad. Furnish standard Allen-type dogging 
key with suitable hole for key ring.  The exit device shall be as manufactured by.Corbin/Russwin, 
Precision, Sargent, Von Duprin, Dorma Detex, or equal. 

1. Key all locks to the Owner’s keying system. Furnish four change keys to the Owner. 

E. Frame Construction:  All welded framing with welded joints ground smooth.   

1.    Brace gate frames with truss rods or gusset plates to prevent racking. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for full 
opening without interference. Secure hardware using tamper-resistant or concealed means. 
Adjust hardware for smooth operation and lubricate where necessary. 

B. Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive deflection, 
distortion, nonalignment, misplacement, disruption, or malfunction, throughout entire operational 
range. Confirm that latches and locks engage accurately and securely without forcing or binding. 

END OF SECTION 
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SECTION 06 10 00 

ROUGH FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and perform rough framing as indicated on the drawings and specified, including 
the following: 

1. Wood blocking, and nailers. 
2. Plywood backing panels. 

1.3 DEFINITIONS 

A. Lumber grading agencies, and the abbreviations used to reference them, include the 
following: 

1. NeLMA:  Northeastern Lumber Manufacturers' Association. 
2. NHLA:  National Hardwood Lumber Association. 
3. NLGA:  National Lumber Grades Authority. 
4. SPIB:  The Southern Pine Inspection Bureau. 
5. WCLIB:  West Coast Lumber Inspection Bureau. 
6. WWPA:  Western Wood Products Association. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate 
component materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment 
manufacturer and certification by treating plant that treated materials comply with 
requirements.  Indicate type of preservative used and net amount of preservative 
retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer 
and certification by treating plant that treated materials comply with requirements.  
Include physical properties of treated materials based on testing by a qualified 
independent testing agency. 

3. For fire-retardant treatments, include physical properties of treated lumber both 
before and after exposure to elevated temperatures, based on testing by a 
qualified independent testing agency according to ASTM D 5664. 

4. For products receiving a waterborne treatment, include statement that moisture 
content of treated materials was reduced to levels specified before shipment to 
Project site. 

5. Include copies of warranties from chemical treatment manufacturers for each 
type of treatment. 
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PART 2 - PRODUCTS 

2.1 WOOD PRODUCTS, GENERAL 

A. Lumber:  DOC PS 20 and applicable rules of grading agencies indicated.  If no grading 
agency is indicated, provide lumber that complies with the applicable rules of any rules-
writing agency certified by the ALSC Board of Review.  Provide lumber graded by an 
agency certified by the ALSC Board of Review to inspect and grade lumber under the 
rules indicated. 

1. Factory mark each piece of lumber with grade stamp of grading agency. 

2. For exposed lumber indicated to receive a stained or natural finish, mark grade 
stamp on end or back of each piece or omit grade stamp and provide certificates 
of grade compliance issued by grading agency. 

3. Where nominal sizes are indicated, provide actual sizes required by DOC PS 20 
for moisture content specified.  Where actual sizes are indicated, they are 
minimum dressed sizes for dry lumber. 

4. Provide dressed lumber, S4S, unless otherwise indicated. 

B. Maximum Moisture Content of Lumber:  19 percent. 

2.2 WOOD-PRESERVATIVE-TREATED MATERIALS 

A. Preservative Treatment by Pressure Process:  AWPA U1; Use Category UC2 for interior 
construction not in contact with the ground, Use Category UC3b for exterior construction 
not in contact with the ground, and Use Category UC4a for items in contact with the 
ground. 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and 
containing no arsenic or chromium.  Do not use inorganic boron (SBX) for sill 
plates. 

2. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not require incising, contain colorants, bleed through, or 
otherwise adversely affect finishes. 

B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 
material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC 
Board of Review. 

1. For exposed lumber indicated to receive a stained or natural finish, mark end or 
back of each piece or omit marking and provide certificates of treatment 
compliance issued by inspection agency. 

D. Application:  Treat all miscellaneous carpentry unless otherwise indicated.  items 
indicated on Drawings, and the following: 

1. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and 
similar members in connection with roofing, flashing, vapor barriers, and 
waterproofing. 

2. Wood sills, sleepers, blocking, furring, stripping, and similar concealed members 
in contact with masonry or concrete. 
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3. Wood framing and furring attached directly to the interior of below-grade exterior
masonry or concrete walls.

4. Wood framing members that are less than 18 inches (460 mm) above the ground
in crawl spaces or unexcavated areas.

5. Wood floor plates that are installed over concrete slabs-on-grade.

2.3 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying 
with requirements in this article, that are acceptable to authorities having jurisdiction, and 
with fire-test-response characteristics specified as determined by testing identical 
products per test method indicated by a qualified testing agency. 

B. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a 
flame spread index of 25 or less when tested according to ASTM E 84, and with no 
evidence of significant progressive combustion when the test is extended an additional 
20 minutes, and with the flame front not extending more than 10.5 feet (3.2 m) beyond 
the centerline of the burners at any time during the test. 

1. Use treatment that does not promote corrosion of metal fasteners.

2. Exterior Type:  Treated materials shall comply with requirements specified above
for fire-retardant-treated lumber and plywood by pressure process after being
subjected to accelerated weathering according to ASTM D 2898.  Use for exterior
locations and where indicated.

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or
less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use
where exterior type is not indicated.

4. Design Value Adjustment Factors:  Treated lumber shall be tested according
ASTM D 5664, and design value adjustment factors shall be calculated according
to ASTM D 6841.

C. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Kiln-dry 
plywood after treatment to a maximum moisture content of 15 percent. 

D. Identify fire-retardant-treated wood with appropriate classification marking of testing and 
inspecting agency acceptable to authorities having jurisdiction. 

1. For exposed lumber indicated to receive a stained or natural finish, mark end or
back of each piece or omit marking and provide certificates of treatment
compliance issued by inspection agency.

E. For exposed items indicated to receive a stained or natural finish, use chemical 
formulations that do not bleed through, contain colorants, or otherwise adversely affect 
finishes. 

F. Application:  Treat all miscellaneous carpentry unless otherwise indicated.  items 
indicated on Drawings, and the following: 

1. Framing for raised platforms.

2. Concealed blocking.

3. Roof framing and blocking.
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4. Wood cants, nailers, curbs, equipment support bases, blocking, and similar 
members in connection with roofing. 

5. Plywood backing panels. 

2.4 MISCELLANEOUS LUMBER 

A. General:  Provide miscellaneous lumber indicated and lumber for support or attachment 
of other construction, including the following: 

1. Blocking. 
2. Nailers. 
3. Furring. 
4. Grounds. 

B. For items of dimension lumber size, provide Construction or No. 2 grade lumber and any 
of the following species: 

1. Hem-fir (north); NLGA. 
2. Mixed southern pine; SPIB. 
3. Spruce-pine-fir; NLGA. 
4. Hem-fir; WCLIB or WWPA. 
5. Spruce-pine-fir (south); NeLMA, WCLIB, or WWPA. 
6. Western woods; WCLIB or WWPA. 
7. Northern species; NLGA. 
8. Eastern softwoods; NeLMA. 

C. For concealed boards, provide lumber with 15 percent maximum moisture content and 
any of the following species and grades: 

1. Mixed southern pine, No. 2 or No. 3 grade; SPIB. 

2. Hem-fir or hem-fir (north), Construction or No. 2 Common grade; NLGA, WCLIB, 
or WWPA. 

3. Spruce-pine-fir (south) or spruce-pine-fir, Construction or No. 2 Common grade; 
NeLMA, NLGA, WCLIB, or WWPA. 

4. Eastern softwoods, No. 2 or No. 3 Common grade; NELMA. 

5. Northern species, No. 2 or No. 3 Common grade; NLGA. 

6. Western woods, Construction or No. 2 Common grade; WCLIB or WWPA. 

D. For blocking not used for attachment of other construction, Utility, Stud, or No. 3 grade 
lumber of any species may be used provided that it is cut and selected to eliminate 
defects that will interfere with its attachment and purpose. 

E. For blocking and nailers used for attachment of other construction, select and cut lumber 
to eliminate knots and other defects that will interfere with attachment of other work. 

F. For furring strips for installing plywood or hardboard paneling, select boards with no knots 
capable of producing bent-over nails and damage to paneling. 

2.5 PLYWOOD BACKING PANELS 

A. Equipment Backing Panels:  DOC PS 1, Exterior, C-C Plugged, fire-retardant treated, in 
thickness indicated or, if not indicated, not less than 1/2-inch (13-mm) nominal thickness. 
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2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements 
specified in this article for material and manufacture. 

1. Where carpentry is exposed to weather, in ground contact, pressure-preservative 
treated, or in area of high relative humidity, provide fasteners with hot-dip zinc 
coating complying with ASTM A 153/A 153M. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Wood Screws:  ASME B18.6.1. 

E. Screws for Fastening to Metal Framing:  ASTM C 1002 or ASTM C 954, length as 
recommended by screw manufacturer for material being fastened. 

F. Lag Bolts:  ASME B18.2.1 (ASME B18.2.3.8M). 

G. Bolts:  Steel bolts complying with ASTM A 307, Grade A (ASTM F 568M, Property 
Class 4.6); with ASTM A 563 (ASTM A 563M) hex nuts and, where indicated, flat 
washers. 

H. Expansion Anchors:  Anchor bolt and sleeve assembly of material indicated below with 
capability to sustain, without failure, a load equal to 6 times the load imposed when 
installed in unit masonry assemblies and equal to 4 times the load imposed when 
installed in concrete as determined by testing per ASTM E 488 conducted by a qualified 
independent testing and inspecting agency. 

1. Material:  Carbon-steel components, zinc plated to comply with ASTM B 633, 
Class Fe/Zn 5. 

2. Material:  Stainless steel with bolts and nuts complying with ASTM F 593 and 
ASTM F 594, Alloy Group 1 or 2 (ASTM F 738M and ASTM F 836M, Grade A1 or 
A4). 

2.7 METAL FRAMING ANCHORS 

A. Galvanized-Steel Sheet:  Hot-dip, zinc-coated steel sheet complying with 
ASTM A 653/A 653M, G60 (Z180) coating designation. 

1. Use for interior locations unless otherwise indicated. 

B. Hot-Dip Heavy-Galvanized Steel Sheet:  ASTM A 653/A 653M; Structural Steel (SS), 
high-strength low-alloy steel Type A (HSLAS Type A), or high-strength low-alloy steel 
Type B (HSLAS Type B); G185 (Z550) coating designation; and not less than 0.036 inch 
(0.9 mm) thick. 

1. Use for wood-preservative-treated lumber and where indicated. 

C. Stainless-Steel Sheet:  ASTM A 666, Type 304. 

1. Use for exterior locations and where indicated. 
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2.8 MISCELLANEOUS MATERIALS 

A. Adhesives for Gluing Furring and Sleepers to Concrete or Masonry:  Formulation 
complying with ASTM D 3498 that is approved for use indicated by adhesive 
manufacturer. 

1. Adhesives shall have a VOC content of 70 g/L or less when calculated according 
to 40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the 
California Department of Health Services' "Standard Practice for the Testing of 
Volatile Organic Emissions from Various Sources Using Small-Scale 
Environmental Chambers." 

B. Flexible Flashing:  Composite, self-adhesive, flashing product consisting of a pliable, 
butyl rubber or rubberized-asphalt compound, bonded to a high-density polyethylene film, 
aluminum foil, or spunbonded polyolefin to produce an overall thickness of not less than 
0.025 inch (0.6 mm). 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Set carpentry to required levels and lines, with members plumb, true to line, cut, and 
fitted.  Fit carpentry to other construction; scribe and cope as needed for accurate fit.  
Locate furring, nailers, blocking, grounds, and similar supports to comply with 
requirements for attaching other construction. 

B. Where wood-preservative-treated lumber is installed adjacent to metal decking, install 
continuous flexible flashing separator between wood and metal decking. 

C. Framing Standard:  Comply with AF&PA's WCD 1, "Details for Conventional Wood 
Frame Construction," unless otherwise indicated. 

D. Install plywood backing panels by fastening to studs; coordinate locations with utilities 
requiring backing panels.  Install fire-retardant treated plywood backing panels with 
classification marking of testing agency exposed to view. 

E. Metal Framing Anchors:  Install metal framing anchors to comply with manufacturer's 
written instructions.  Install fasteners through each fastener hole. 

F. Do not splice structural members between supports unless otherwise indicated. 

G. Provide blocking and framing as indicated and as required to support facing materials, 
fixtures, specialty items, and trim. 

1. Provide metal clips for fastening gypsum board or lath at corners and 
intersections where framing or blocking does not provide a surface for fastening 
edges of panels.  Space clips not more than 16 inches (406 mm) o.c. 

H. Provide fire blocking in furred spaces, stud spaces, and other concealed cavities as 
indicated and as follows: 

1. Fire block furred spaces of walls, at each floor level, at ceiling, and at not more 
than 96 inches (2438 mm) o.c. with solid wood blocking or noncombustible 
materials accurately fitted to close furred spaces. 
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2. Fire block concealed spaces of wood-framed walls and partitions at each floor 
level, at ceiling line of top story, and at not more than 96 inches (2438 mm) o.c.  
Where fire blocking is not inherent in framing system used, provide closely fitted 
solid wood blocks of same width as framing members and 2-inch nominal (38-
mm actual) thickness. 

3. Fire block concealed spaces between floor sleepers with same material as 
sleepers to limit concealed spaces to not more than 100 sq. ft. (9.3 sq. m) and to 
solidly fill space below partitions. 

4. Fire block concealed spaces behind combustible cornices and exterior trim at not 
more than 20 feet (6 m) o.c. 

I. Sort and select lumber so that natural characteristics will not interfere with installation or 
with fastening other materials to lumber.  Do not use materials with defects that interfere 
with function of member or pieces that are too small to use with minimum number of 
joints or optimum joint arrangement. 

J. Comply with AWPA M4 for applying field treatment to cut surfaces of preservative-treated 
lumber. 

1. Use inorganic boron for items that are continuously protected from liquid water. 

2. Use copper naphthenate for items not continuously protected from liquid water. 

K. Securely attach carpentry work to substrate by anchoring and fastening as indicated, 
complying with the following: 

1. NES NER-272 for power-driven fasteners. 

2. Table 2304.9.1, "Fastening Schedule," in ICC's International Building Code. 

L. Use steel common nails unless otherwise indicated.  Select fasteners of size that will not 
fully penetrate members where opposite side will be exposed to view or will receive finish 
materials.  Make tight connections between members.  Install fasteners without splitting 
wood.  Drive nails snug but do not countersink nail heads unless otherwise indicated. 

3.2 WOOD GROUND, BLOCKING, AND NAILER INSTALLATION 

A. Install where indicated and where required for screeding or attaching other work.  Form to 
shapes indicated and cut as required for true line and level of attached work.  Coordinate 
locations with other work involved. 

B. Attach items to substrates to support applied loading.  Recess bolts and nuts flush with 
surfaces unless otherwise indicated. 

C. Provide permanent grounds of dressed, pressure-preservative-treated, key-beveled 
lumber not less than 1-1/2 inches (38 mm) wide and of thickness required to bring face of 
ground to exact thickness of finish material.  Remove temporary grounds when no longer 
required. 

3.3 WOOD FURRING INSTALLATION 

A. Install level and plumb with closure strips at edges and openings.  Shim with wood as 
required for tolerance of finish work. 

B. Furring to Receive Plywood or Hardboard Paneling:  Install 1-by-3-inch nominal-size (19-
by-63-mm actual-size) furring horizontally and vertically at 24 inches (610 mm) o.c. 
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C. Furring to Receive Gypsum Board or Plaster Lath:  Install 1-by-2-inch nominal-size (19-
by-38-mm actual-size) furring vertically at 16 inches (406 mm) o.c. 

3.4 PROTECTION 

A. Protect wood that has been treated with inorganic boron (SBX) from weather.  If, despite 
protection, inorganic boron-treated wood becomes wet, apply EPA-registered borate 
treatment.  Apply borate solution by spraying to comply with EPA-registered label. 

B. Protect miscellaneous rough carpentry from weather.  If, despite protection, 
miscellaneous rough carpentry becomes wet, apply EPA-registered borate treatment.  
Apply borate solution by spraying to comply with EPA-registered label. 

END OF SECTION 



WORK ORDER NO. E1701121B GLASS FIBER SURFACED GYPSUM (DENSGLAS) 
RESEDA SKATE FACILITY SHEATHING 

06 16 51 - 1 

SECTION 06 16 51 

GLASS FIBER SURFACED GYPSUM (DENSGLAS) SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2    SUMMARY 

A.   Furnish and install glass fiber surfaced gypsum (Densglas) sheathing as indicated on the 
drawings and specified. 

B.   Submit product data for the gypsum sheathing.  Include certificates of compliance and 
installation instructions. 

PART 2 - PRODUCTS 

2.1    GLASS FIBER SURFACED GYPSUM (DENSGLAS) SHEATHING  

A.   Provide exterior grade glass fiber surfaced gypsum sheathing board consisting of 
noncombustible gypsum core incorporating a water-resistant material, surfaced on face 
and back with inorganic glass fiber mats, and with unsurfaced square edges; complying 
with ASTM C79, and requirements indicated below: 

1.    Type:  Type X. 
2.    Thickness:  As indicated on the drawings. 

B.   Products:  Subject to compliance with specified requirements, provide "Dens-Glass" or 
"Dens-Glass Gold by Georgia-Pacific Corp., or equal. 

C.   Infiltration barrier shall be as recommended by the Waterproofing Consultant. 

D.   Fasteners:  As recommended by the Waterproofing Consultant. 

E.   Sealant:  Provide solvent-release-curing joint sealant compatible with joint substrates 
formed by gypsum sheathing and other related materials. 

PART 3 - EXECUTION 

3.1    INSTALLATION 

A.   Comply with manufacturer's instructions, and GA 252.  Cover gypsum board sheathing 
with air infiltration barrier in two layers. 

END OF SECTION 
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SECTION 06 20 00 

FINISH CARPENTRY AND ARCHITECTURAL WOODWORK 

PART 1  GENERAL 

*1.1 DESCRIPTION 

A. Install wood, nails, screws, hardware and accessories and other items as needed, and 
perform finish carpentry for the construction shown on the Contract Drawings, as 
specified herein, and as needed for a complete and proper installation. 

1.2 QUALITY ASSURANCE 

A. Workmanship: All work of this Section to be manufactured and constructed, assembled 
and installed by skilled craft persons in finish carpentry in compliance with Woodwork 
Institute (W.I.) construction types and grades hereinafter specified and detailed on the 
Contract Documents. All such work to be accurately fabricated, assembled, joined and 
expertly finished in accordance with measurements taken on the job-site. Manufacturer 
must regularly engage in the manufacture of similar items and with a history of successful 
production acceptable to the City. Manufacturer must provide evidence demonstrating 
that they are members of WI and they can issue WI certified Compliance Certificates or 
they have arranged for Inspection by a WI Inspector. 

B. Defective Work:  All work, work not true to line, not in satisfactory operating condition, 
improperly installed, damaged or marred will not be accepted.  Remedy, remove or 
replace defective work as directed by the City Engineer subject to his approval at no cost 
to the City. 

C. Standards:  All applicable Sections of the "Manual of Mill work" and current supplements 
published by the Woodwork Institute (W.I.) for the construction types and grades 
hereinafter specified. All modifications to such standards shown on the Contract 
Drawings and approved Shop Drawings or specified shall govern. 

D. Certification:  Before delivery to the job-site, Manufacturer shall issue a W.I. Certified 
Compliance Certificate indicating that  woodwork to be furnished for this project will fully 
meet all specified requirements of W.I. grades. 

1. All mill work or wood work shall bear the W.I. Certified Compliance Label 
indicating they meet the requirements of the W.I. grade specified. 

E. Shop Inspection: To assure quality as specified, the Consultant or City Engineer may 
inspect work in the process of the manufacturing or the finished casework prior to 
delivery and installation to assure quality of work. 

1.3 GENERAL REQUIREMENTS 

A. Submittals:  Comply with provisions in the SUBMITTALS Section 01340 in DIVISION 1 - 
GENERAL REQUIREMENTS of these Specifications.  Submit shop drawings, 
manufacturer's technical data and material specifications and samples as applicable, for 
all products specified herein for City Engineer's review prior to start of work of this 
Section. 

B. Verification of Job Conditions:  Required and take field measurements as may be 
required. Coordinate with other trade for the locations of the backing and supports. 
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Inspect all backings and supports with the Inspector prior to covering the walls. Report to 
the City Engineer or Consultant any discrepancies between the Drawings and job-site 
conditions, and wait for further instructions. Show recorded measurements on final shop 
drawings. 

C. Coordination and Cooperation:  Do work of this Section in a fully coordinated and 
cooperative manner with work of other trades to provide complete and proper installation 
and to expedite the job without delays. 

D. Defective Work:  All work of this Section that is not set true to line, plane and elevation or 
is damaged or marred or is not in a condition to receive other trade work will not be 
accepted. Remedy, remove or replace defective work as directed by the City Engineer or 
Consultant, at no added cost to the City. 

E. Priming and Backpainting: Priming and backpainting of all carpentry and millwork is 
specified in Section 099000 - PAINTING. Do not set items until priming and backpainting 
have been completed. 

F. Protection:  Protect all work against damage of any kind until final acceptance of the 
building. Repair or replace damaged work to the satisfaction of the City Engineer without 
additional cost to the City. 

G. When Contract Drawings require finish carpentry to match existing trim base, etc., new 
work is to conform to the dimensions, profile, proportions, design, stain and finish of 
existing material. Shop Drawings are required for review by the Consultant or City 
Engineer. 

1.4 SUBMITTALS 

A. Shop Drawings: Submit shop drawings of all woodwork indicating materials and 
hardware, details of construction, dimensions, methods of fastening and erection details.  
Shop Drawings shall bear a W.I. certified compliance label indicating that Drawings fully 
meet the requirement of the W.I. grade specified. Shop Drawings shall indicate all 
grounds, backing, blocking, sleepers, steel support, utility penetration, mechanical and 
electrical items, and other items required for the installation of wood work which are to be 
provided and installed by other as part of the structure.  Coordinate with other trades and 
submit any information pertinent to the work. City Engineer may with hold the review of 
the submittal until such information is received by the City Engineer. 

B. Sample: 

1. Submit 2" x 3" plastic laminate chips bearing the manufacturer’s name, color 
pattern or texture designations. 

2. Submit to the City Engineer (4) samples of each type of wood finish, complete 
data or manufacturer’s full range of colors, patterns and textures. 

C. Manufacturer’s Recommended Installation Procedures: Such submitted procedures 
approved by the City Engineer will become the basis for City Engineer’s or Consultant’s 
acceptance or rejection of actual installation procedures used on the work of this Section. 

D. Qualification data for firms and persons specified in “Quality Assurance” article to 
demonstrate their capabilities and experience. Include list of completed projects with 
project names, addresses, architect’s and owner’s names and other information 
specified. 
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1.5. DELIVERY, STORAGE AND HANDLING: 

A. No fabrication, finishing or installation shall be performed until Shop and Erection 
Drawings and finish samples have been reviewed by the City Engineer or Consultant. 
Delivery shall be as required by a progress schedule furnished by the Contractor. 

B. Defer delivery to the job until the installation and storage areas are complete and dry of 
all wet-type construction. 

C. Provide and maintain relative humidity in storage areas not to exceed 60 percent at 60° 
to 90° F and protected from extreme changes in temperature and humidity or direct 
sunlight. EMC (Equilibrium Moisture Content) conditions shall be maintained between 8% 
and 12%. For wall surfacing, all wood millwork shall be acclimated to these conditions for 
72 hours prior to installation. 

D. Protect all surfaces of work subject to damage while in transit. 

E. Identification: All wood work delivered to the job-site for installation shall be properly 
identified as to where they are to be located in the structure. 

F. Store flat on level surface in clean, dry, well-ventilated area, protected from sunlight.  
Cover to keep clean, but permit air circulation. 

PART 2 - PRODUCTS 

2.1 MATERIALS  

A. General:  Provide materials in the quantities needed for the work shown on the Contract 
Drawings and meeting or exceeding the following standards of quality: 

B. Lumber shall be in accordance with WIC Section 3 and the WI Custom Grade, with a 
moisture content of 12 percent. 

C. Plywood shall be in accordance with WI Section 4 and the WI Custom Grade. 

D. Performance and fabrication shall comply to Custom Grade, First Class Workmanship, as 
defined by WI MANUAL OF MILLWORK. 

2.2 OTHER MATERIALS 

A. Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the reviewed by the City Engineer or 
Consultant. 

1. Glue: Type I as suitable for required joining; water-resistant where subject to 
moisture conditions. 

2. Reinforced Building Paper: Sisalkraft; the Sisalkraft Company, Chicago, Illinois. 

3. Stock Framing Connectors and Brackets: Simpson, Teco or Trimfast, galvanized 
metal of types and sizes indicated or required.  Use nails furnished by the connector 
manufacturer. 

4. Nails:  Use finish nails for finish carpentry and millwork, all nails shall be filled or 
plugged. 
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5. Fasteners used at wood or metal stud walls shall be a minimum #14x3" phillips truss 
head, type 17 hard, zinc plated, self taping, full thread screw there shall be at least 4 
fasteners attaching each shelving to the wall. 

6. Plastic Laminate:  See High Pressure laminate NEMA 2D-3, Section 15 - 
CASEWORK HPL and Section 16 - COUNTER TOP - LAMINATED PLASTIC of WI. 

PART 3 - EXECUTION 

3.1 GENERAL  

A. Surface Conditions: 

1. Examine the areas and conditions under which work of this Section will be 
performed. Correct conditions detrimental to timely and proper completion of the 
Work. Do not proceed until detrimental conditions are corrected. 

2. It shall be the responsibility of the contractor to coordinate and furnish all 
structural members, blocking, backing, furring brackets, or other anchorage 
required for the millwork installation which becomes an integral part of the walls, 
floors or ceilings. 

B. Material: 

1. Material shall be of the Species and WI Custom Grade specified and fabricated 
from solid stock. 

2. Knots and other wood characteristics shall not exceed size limits defined in WI 
Sections 3 and 4. 

C. Workmanship 

1. Produce joints which are true, tight and well connected by nails and screws with 
all members assembled in accordance with the Drawings. 

Open joints, visible madime marks, cross sanding, tears, nicks, chips and/or 
scratches are not permitted. 

2. Jointing: 

a. Make joints to conceal shrinkage; miter exterior joints; cope interior 
joints; miter or scarf end-to-end joints.  

b. Install trim in pieces as long as possible, jointing only where solid support 
is obtained. 

D. Fastening: 

1. Install items straight, true, level, plumb, and firmly anchored in place. 

2. Where blocking or backing is required, coordinate as necessary with other trades 
to ensure placement of required backing and blocking in a timely manner. 

3. Nail trim with finish nails of proper dimension to hold the member firmly in place 
without splitting the wood. 
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4. Nail exterior trim with galvanized nails, making joints to exclude water and setting 
in waterproof glue or the sealant. 

5. All nails at exposed and semi-exposed surfaces shall be filled or plugged. 

6. Screw, do not drive wood screws; except that screws may be started by driving 
and then screwed home. 

7. Nailing, Screwing and Bolting:  Conform to provisions of the with the Los Angeles 
City Building Code, Table 25-Q of Division 25 as applicable to Finish Carpentry. 
All screws or fasteners shall be concealed or countersunk plugged. 

E. Assembly and Installation: 

1. Assemble all millwork at the mill as far as practicable when size and design 
permits, and deliver to building ready to set in place. Work material in the best 
manner known to the trade, mortise and tenon, dowel, block, and glue together 
so as to avoid the use of nails as much as possible. Follow detail closely, cut 
moldings cleanly and define sharply and make miters accurately. Butt joints 
without an approved device for preventing the separation of the joint will not be 
accepted. Set all nails, and where screws are used in exposed and semi 
exposed surfaces, conceal with wood plugs. 

2. All work shall be installed level or plumb within tolerance specified by WI. 

END OF SECTION 
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SECTION 07 13 26 

UNDER SLAB AND BELOW GRADE WATERPROOFING MEMBRANES (HDPE) 
FOR CAST-IN-PLACE CONCRETE 

PART 1   GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install under slab and below grade wall waterproofing membranes (HDPE) 
for cast-in-place concrete as indicated on the drawings and specified. 

1.3    SUBMITTALS 

A. Product Data:  Submit manufacturer's product data including installation instructions. 

B. Samples:  Submit samples, not less than 12 inches square, of each type of the under 
slab waterproofing membrane, mounted on plywood. 

C Qualifications of Installer:  Submit a certificate, prepared by the waterproofing system 
manufacturer, stating waterproofing applicator is certified by the waterproofing material 
manufacturer and, upon completion, submit a certificate stating that waterproofing 
systems have been installed in conformance with reviewed submittals and manufacturer's 
recommendations. 

1.4    QUALITY ASSURANCE 

A.   Qualifications of Manufacturer:  Sheet membrane waterproofing system shall be 
manufactured by a firm with a minimum of 5 years experience in the production of under 
slab sheet membrane waterproofing. 

B.   Qualifications of Installer:  A firm which has at least 3 years experience in work of the 
type required by this section, and is recommended by manufacturer to install the 
specified products. 

C.   Pre-Installation Conference and Inspection: After review of submittals but before starting 
installation of the Work of this section, conduct a meeting at the Project site attended by 
the individual who will be responsible for placement of the concrete slab, and the 
waterproofing applicator.  Coordinate placement of concrete with the application of the 
waterproof membrane. 

D.   Materials shall comply with current State of California and the South Coast Air Quality 
Management District (SCAQMD) requirements for volatile organic compounds. 

1.5    WARRANTY 

A. Installer shall provide a 5 year labor warranty. 

B. Manufacturer shall provide a 5 year material warranty. 
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PART 2   PRODUCTS 

2.1    PROPRITARY, HIGH DENSITY POLYETHYLENE (HDPE) COMPOSITE MEMBRANE 

A.   Subject to compliance with specified requirements, the under slab waterproofing 
membrane shall be Preprufe 300 and the vertical below grade wall membrane shall be 
Preprufe R160R by Grace Construction Products, no known equal. 

B.   The waterproofing membrane shall be comprised of multi-layered composite sheets 
consisting of the following: 

1.    The outer layer shall be a high density polyethylene (HDPE) film. 

2.    The middle layer shall be a highly aggressive pressure sensitive adhesive.  It 
shall be soft and conformable to assist in developing the mechanical bond to 
concrete.  It also shall provide self-adhesive side laps. 

3.    The inner layer which comes in direct contact with the concrete shall be a 
specially formulated reflective white coating.  It shall be designed to protect the 
membrane from weather and sunlight for up to 30 days before the concrete is 
poured.  It shall also work with the middle layer to bond with the concrete. 

C.   The waterproofing membranes shall be designed to form a continuous mechanical bond 
between the membrane and the concrete structure.  The bond is created at the 
microscopic level when the liquid concrete becomes interlocked with the conformable 
pressure sensitive adhesive and the protective coating layers of the membrane.  When 
the concrete is poured, the membrane shall immediately conform to the tiny ridges and 
crevices which are present at the interface of the membrane and concrete.   

D. The continuous mechanical bond becomes tenacious when the concrete hardens.  The 
result shall be a membrane that forms such an effective bond that it prevents water 
migration between the membrane and the concrete. 

E.   Accessory materials shall be types recommended by the manufacturer for installation 
with specified HDPE membrane sheet. 

PART 3   EXECUTION 

3.1    INSTALLATION 

A. Install the under slab waterproofing membrane as recommended by its manufacturer.  
Upon completion, the membrane shall be watertight. 

END OF SECTION 
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SECTION 07 13 66 

SPRAY APPLIED VAPOR BARRIER (LIQUID BOOT) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install spray applied vapor barrier as indicated on the drawings and 
specified. 

1.3 QUALITY ASSURANCE 

A. Vapor barrier contractor/applicator shall be trained and approved by waterproof 
membrane manufacturer, Mineral Technologies, Inc. or equal. 

B. A pre-installation conference shall be held prior to application of waterproof membrane to 
assure proper substrate and installation conditions, to include contractor, applicator, 
architect/engineer and special inspector (if any). 

1.4 ACTION SUBMITTALS 

A. Project Data - Submit manufacturer’s product data and installation instructions for specific 
application. 

B. Samples - Submit representative samples of the following for approval: 

1. Waterproof membrane material.  
2. Protection Board and/or Protection Mat. 
3. Geotextiles. 

1.5 DELIVERY, STORAGE AND HANDLING - 

A. Deliver materials to site in original unbroken packages bearing manufacturer’s label 
showing brand, weight, volume and batch number.  Store materials at site in strict 
compliance with manufacturer’s instructions.  Do not allow materials to freeze in 
containers. 

1.6 JOB CONDITIONS 

A. Protect all adjacent areas not to be waterproofed.  Where necessary, apply masking to 
prevent staining of surfaces to remain exposed wherever membrane abuts to other finish 
surfaces.   

B. Perform work only when existing and forecasted weather conditions are within 
manufacturer’s recommendations for the material and product used. 

C. Minimum clearance of required for application of product: 

1. 90 degree spray wand – 2 feet. 
2. Conventional spray wand – 4 feet. 
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D. Ambient temperature shall be within manufacturer’s specifications. (Greater than 
+32°F/+0°C). 

E. All plumbing, electrical, mechanical and structural items to be under or passing through 
the waterproof membrane shall be positively secured in their proper positions and 
appropriately protected prior to membrane application. 

F. Waterproof membrane shall be installed before placement of reinforcing steel.  When not 
possible, all exposed reinforcing steel shall be masked by General Contractor prior to 
membrane application. 

G. Expansion joints must be filled with a conventional waterproof expansion joint material. 

H. Surface preparation shall be per manufacturer’s specification. 

PART 2   PRODUCTS 

2.1 MATERIALS - 

A. Spray applied vapor barrier system - Provide LIQUID BOOT; a single course, high build, 
polymer modified asphaltic emulsion, water borne and spray applied at ambient 
temperatures.  Achieve a minimum thickness of 80 dry mils, unless specified otherwise.  
Non-toxic and odorless.  LIQUID BOOT Trowel Grade has similar properties with greater 
viscosity and is trowel applied.  Manufactured by Mineral Technologies, Inc. 

B. Spray applied vapor barrier physical properties: 

VAPOR BARRIER TEST METHOD VALUE 

Soil Burial ASTM E154-88 Passed 

Water Penetration Rate ASTM D2434 <7.75 x 10-9 cm/sec 
Water Vapor Permeability ASTM E96 0.24 perms 
Water Vapor Transmission ASTM E96 0.10 grains/h-ft2

GAS VAPOR MEMBRANE TEST METHOD VALUE 

Hydrogen Sulfide Gas Permeability ASTM D1343 None Detected 

Benzene, Toulene, Ethylene, Xylene, 
Gasoline, Hexane, Perchloroethylene 

ASTM D543, D412, D1434 
(tested at 20,000 ppm) 

Passed in gas permeability 
and weight change 

Sodium Sulfate (2% water solution) ASTM D543, D412, D143 Passed in gas permeability 
and weight changeAcid Exposure (10% H2SO4 for 90 days) ASTM D543 Less than 1% weight change 

Radon Permeability Tested by US Dept. of 
Energy 

Zero permeability to Radon 
(222Rn) 

Bonded Seam Strength Tests ASTM D6392 Passed 

Micro Organism Resistance (Soil Burial) 
average weight change, average tensile 
strength change, average tensile stress 
change, average elongation change, 
bonded seams, methane permeability

ASTM D4068-88 Passed 

Methane Permeability ASTM 1434-82 Passed 
Oil Resistance Test 
average weight change, average tensile 
strength change, average tensile stress 
change, average elongation change, 
bonded seams, methane permeability

ASTM D543-87 Passed 



WORK ORDER NO. E1701121B SPRAY APPLIED VAPOR BARRIER (LIQUID BOOT) 
RESEDA SKATE FACILITY 07 13 66 - 3 

Heat Aging 
average tensile strength change, 
average tensile stress change, average 
elongation change, bonded seams

ASTM D4068-88 Passed 

Dead Load Seam Strength Redwood City Passed 

Environmental Stress-Cracking ASTM D1693-78 Passed 

POTABLE WATER TEST METHOD VALUE 

Toxicity Test 22 CCR 66696 Passed. CCR Bioassay—
Flathead MinnowPotable Water Containment ANSI/NSF 61 NSF Certified for tanks 
>300,000 
 gallons 

GENERAL INFORMATION TEST METHOD VALUE 

Coefficient of Friction (with geotextile 
both sides) 

ASTM D5321 0.72 

Cold Bend Test ASTM D146 Passed. No cracking at –25°F 

Freeze-Thaw Resistance (100 Cycles) ASTM A742 Meets criteria. No spalling or 
disbondment 

Accelerated Weathering and Ultraviolet 
Exposure 

ASTM D822 No adverse effect after 500 
hours 

Hydrostatic Head Resistance ASTM D751 Tested to 138 feet or 60 p.s.i 

Elongation ASTM D412 1,332% without 
reinforcement, 90% recovery 

Elongation with 8oz. non-woven 
geotextile both sides 

ASTM D751 100% (same as geotextile 
tested separately) 

Tensile Strength ASTM D412 58 p.s.i. without 
reinforcement 

Tensile Strength with 8oz. non-woven 
geotextile both sides 

ASTM D751 196 p.s.i. (same as geotextile 
tested separately) 

Tensile Bond Strength to Concrete ASTM D413 2,556 lbs/ft2 uplift force 

Puncture Resistance with 8oz. non-
woven geotextile both sides 

ASTM D4833 286 lbs. (travel of probe = 
0.756 inches) (same as 
geotextile tested separately) 

Flame Spread ASTM E108 Class A with top coat 
(comparable to UL790) 

Electric Volume Resistivity ASTM D257 1.91 x 1010 ohms-cm 

C. Agency Approvals –  

 City of Los Angeles Research Report – RR 24860 
Approved for “LIQUID BOOT Spray Applied Membrane for Below-Grade Vapor 
barrier” 

 United States Navy 
Approved for “LIQUID BOOT for use World Wide to Waterproof Earth-Covered 
Steel Ammunition Storage” 

 County of Kern Environmental Health Services Department 
Approved for “LIQUID BOOT as a Methane Barrier” 

 NSF International 
NSF/61 approved for “Potable Water Tank Liner” 
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 Canadian Construction Materials Board 
Approved for “Vapor barrier and Dampproofing” 

 Los Angeles City Department of Public Works 
Approved for “LIQUID BOOT Application as a Methane Gas Barrier” 

D. LIQUID BOOT 500 

LIQUID BOOT 500 may be used in lieu of LIQUID BOOT where the membrane is not 
exposed to hydrostatic head pressure.  The Agency Approvals above do not apply to 
LIQUID BOOT 500.  The physical properties of LIQUID BOOT 500 are as follows: 

VAPOR BARRIER TEST METHOD VALUE 

Elongation ASTM D412 800% 

Bond Seam Strength Tests ASTM D6392 Passed 

Methane Permeability ASTM D1434 None detected 

Water Vapor Permeability ASTM E96 0.18 perms 

E. Protection - On vertical surfaces, use: LIQUID BOOT UltraShield P-100 or other 
protections as approved by the manufacturer, project architect or engineer. 

1. On horizontal surfaces, use: LIQUID BOOT UltraShield P-150 or other 
protections as approved by the manufacturer, project architect or engineer. 

2. All protection materials must be approved by the membrane manufacturer, 
including the use of the LIQUID BOOT UltraShield products. 

F. Cold Joints, Cracks, and Form Tie Holes: Covered with Hardcast CRT 1602 Tape 3" wide. 

PART 3   EXECUTION  

3.1 EXAMINATION 

A. All surfaces to be waterproofed shall be inspected and approved by the applicator at least 
one day prior to commencing work. 

3.2 SURFACE PREPARATION 

A. Provide 24 inch minimum clearance out from surfaces to receive the waterproof 
membrane.  The application surface shall be prepared and provided to the applicator in 
accordance with manufacturer’s specifications listed below: 

B.    Concrete or Shotcrete Masonry:  Concrete surfaces shall be light broom finish or 
smoother, free of any dirt, debris, loose material, release agents or curing compounds.  
Fill all voids more than 1/4 inch deep and 1/4 inch wide.  Masonry joints, cold joints, and 
form joints shall be struck smooth.   

1. All penetrations shall be prepared in accordance with manufacturer’s 
specifications.  Provide a 3/4 inch minimum cant of LIQUID BOOT, or other 
suitable material as approved by manufacturer, at all horizontal to vertical 
transitions and other inside corners of 120° or less. Allow to cure overnight 
before the application of LIQUID BOOT. 
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2. All form ties holes must be completely grouted from the inside to outside of wall 
with non-shrink grout as approved by engineer. 

3. All cracks or cold joints greater than 1/16 inch must be completely grouted with 
non-shrink grout as approved by engineer. 

4. Install Hardcast reinforcing tape over all cold joints, cracks and form tie holes 
(after holes and cracks are grouted).  

C.    Dirt and Gravel 

1. The sub-grade shall be moisture conditioned and compacted to a minimum 
relative compaction of 90 percent or as specified by civil/geotechnical engineer.  
The finished surface shall be smooth, uniform, free of debris and standing water. 
 Remove all stones or dirt clods greater than 1/4 inch.  (NOTE: Aggregate sub-
bases shall be rolled flat).  Final sub-grade preparation shall not precede the 
membrane application by more than 72 hours.  All penetrations shall be prepared 
in accordance with manufacturer’s specifications.  All form stakes that penetrate 
the membrane shall be of rebar, which shall be bent over and left in the slab.  

2. Trenches shall be cut oversize to accommodate waterproof membrane and 
protection course with perpendicular to sloped sides and maximum obtainable 
compaction.  Adjoining grade shall be finish graded and compacted.  Excavated 
walls shall be vertical or sloped back, free of roots and protruding rocks.  Specific 
sub-grade preparation shall be designed by a qualified civil or geotechnical 
engineer. 

3 If organic materials with potential for growth (ie: seeds or grasses) exist within 
the subbase, spray apply soil sterilant at the sterilant manufacturer's 
recommended rate. 

3.3 INSTALLATION ON CONCRETE 

A. Provide a 3/4 inch minimum cant of LIQUID BOOT, or other suitable material as 
approved by manufacturer, at all horizontal to vertical transitions and other inside corners 
of 120° or less.  Allow to cure overnight before the application of LIQUID BOOT. 

B. Delineate a test area on site with a minimum dimension of 10 feet by 10 feet (3m by 3m). 
 Apply LIQUID BOOT to a thickness of 80 mils and let it cure for 24 hours.  Observe for 
blisters.  If minor or no blistering occurs, proceed to the next step.  (See note regarding 
blisters).  If significant blistering does occur, apply a thin (10 mil) tack coat of LIQUID 
BOOT “A” side without catalyst to the entire concrete surface and allow to cure before 
proceeding.  (See also information regarding blister repair). 

C. Spray apply LIQUID BOOT to an 80 mil minimum dry thickness.  Increase thickness to 
100 dry mils if shotcrete is to be applied directly to membrane.  If a second coat is 
required, remove any standing water from the membrane before proceeding with the 
second application. 

D. Do not penetrate membrane.  Keep membrane free of dirt and debris and traffic until a 
protective cover is in place.  It is the responsibility of the General Contractor to insure that 
the membrane and the protection system are not penetrated. 

E. After membrane has cured and checked for proper thickness and flaws, install protection 
material pursuant to manufacturer’s instructions. 
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1. If water testing or inspection is to be performed, conduct before placing 
protection course. 

2. NON-HORIZONTAL SURFACES: Spray on non-horizontal surfaces should begin 
at the bottom and work towards the top. This method allows the product to 
adhere to the surface before hitting catalyst runoff. 

3.4 INSTALLATION ON DIRT SURFACES AND AGGREGATE BASE 

A. Roll out geotextile on sub-grade with the heat-rolled side facing up. Overlap seams a 
minimum of six inches (6"). Lay geotextile tight at all inside corners.  Spray LIQUID 
BOOT within the seam overlap to a thickness of 80 mils minimum. 

B. Line trenches with geotextile extending at least six inches (6") onto adjoining sub-grade if 
slab and footings are to be sprayed separately.  Overlap seams a minimum of six inches 
(6").  Lay geotextile tight at all inside corners.  Spray LIQUID BOOT within the seam 
overlap to a thickness of 80 mils minimum. 

C. Spray apply LIQUID BOOT onto geotextile to an 80 mil minimum dry thickness.  Increase 
thickness to 100 dry mils if shotcrete is to be applied directly to membrane.  If a second 
coat is required, remove any standing water from the membrane before proceeding with 
the second application. 

D. Do not penetrate membrane.  Keep membrane free of dirt, debris and traffic until a 
protective cover is in place. It is the responsibility of the General Contractor to insure that 
the membrane and the protection system are not penetrated. 

E. After membrane has cured and checked for proper thickness and flaws, install protection 
material pursuant to manufacturer’s instructions.  If water testing or inspection is 
to be performed, conduct before placing protection course. 

F. Provide a 3/4 inch minimum cant of LIQUID BOOT, or other suitable material as 
approved by manufacturer, at all horizontal to vertical transitions and other inside corners 
of 120° or less.  Allow to cure overnight before the application of LIQUID BOOT 
membrane. 

G. Spray apply LIQUID BOOT to a minimum thickness of 80 mils (100 mils if installing 
shotcrete walls).  Remove any standing water.   

H. Do not penetrate membrane.  Keep membrane free of dirt and debris until concrete is in 
place.  It is the responsibility of the General Contractor to ensure that the membrane and 
the protection system are not penetrated. 

3.5 SEALING AROUND PENETRATIONS 

A. Clean all penetrations.  All metal penetrations shall be sanded clean with emery cloth.  

B. For applications requiring geotextile, roll out geotextile on sub-grade with the heat-rolled 
side facing up, overlapping seams a minimum of six inches (6").  Cut the geotextile around 
penetrations so that it lays flat on the sub-grade. Lay geotextile tight at all inside corners.  
Spray LIQUID BOOT within the seam overlap to a thickness of 80 mils minimum. 
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C. At the base of penetration Install a minimum 3/4 inch thick membrane cant of LIQUID 
BOOT, or other suitable material as approved by manufacturer. Extend the membrane at 
an 80 mil thickness  three inches (3") around the base of penetration and up the 
penetration a minimum of three inches (3"). Allow to cure overnight before the application 
of LIQUID BOOT membrane. 

D. Spray apply LIQUID BOOT to an 80 mils minimum dry thickness around the penetration, 
completely encapsulating the collar assembly and to a height of one and one half inches 
(1 1/2") minimum above the membrane as described in 3.03.40 C above.  Spray apply 
LIQUID BOOT to surrounding areas as specified for the particular application. (SEE 
MANUFACTURER’S STANDARD DETAIL) 

F. Allow LIQUID BOOT to cure completely before proceeding to step "G". 

G. Wrap penetration with polypropylene cable tie at a point two inches (2") above the base 
of the penetration.  Tighten the cable tie firmly so as to squeeze the cured membrane 
collar. 

3.6 FIELD QUALITY CONTROL - 

A. Field Quality Control is a very important part of all LIQUID BOOT applications.  
Applicators should check their own work for coverage, thickness, and all around good 
workmanship before calling for inspections. 

B. Applicators and Inspectors should check membrane for holes, shadow shrinkage, and 
any other membrane damage when reviewing the membrane. 

C. When thickness or integrity is in question the membrane should be tested in the proper 
manner as described below. However, over-sampling defeats the intent of inspections.  
Inspectors should always use visual and tactile measurement to guide them.  Areas 
suspected of being too thin to the touch should be measured with the gauges to 
determine the exact thickness.  With practice and by comparing tactile measurements 
with those of the gauges, fingers become very accurate tools. 

3.7 ON CONCRETE 

A. Membrane may be checked for proper thickness with a blunt-nose depth gauge.  Record 
the minimum reading. Mark the test area for repair, if necessary. 

B. If necessary, test areas are to be patched over with LIQUID BOOT to an 80 mils 
minimum dry thickness, extending a minimum of one inch (1") beyond the test perimeter. 

3.8 ON DIRT 

A. Samples may be cut from the membrane and geotextile sandwich to a maximum area of 
2 square inches. Measure the thickness with a mil-reading caliper.  Deduct the plain 
geotextile thickness to determine the thickness of LIQUID BOOT membrane.  Mark the 
test area for repair. 

B. Voids left by sampling are to be patched with geotextile overlapping the void by a 
minimum of two inches (2"). Apply a thin tack coat of LIQUID BOOT under the geotextile 
patch.  Then spray or trowel apply LIQUID BOOT to an 80 mils minimum dry thickness, 
extending at least three inches (3") beyond geotextile patch.  

END OF SECTION 
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SECTION 07 13 67 

MULTI-LAYERED PLASTIC VAPOR BARRIER 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install multi-layered plastic vapor barriers as indicated on the drawings and 
specified. 

1.3 REFERENCES 

A. American Society for Testing and Materials (ASTM):  

1. ASTM E1745- 11Standard Specification for Plastic Water Vapor Retarders Used 
in Contact with Soil or Granular Fill Under Concrete Slabs. 

2. ASTM E1643- 11Selection, Design, Installation, and Inspection of Water Vapor 
Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs. 

B. Technical Reference – American Concrete Institute (ACI): 

1. ACI 302.2R-06 Guide for Concrete Slabs that Receive Moisture-Sensitive 
Flooring Materials. 

1.4 ACTION SUBMITTALS 

A. Quality control/assurance: Submit the following: 

1. Summary of test results per ASTM E1745. 

2. Manufacturer’s samples and literature. 

3. Manufacturer’s installation instructions for placement, seaming, penetration 
repair, and perimeter seal per ASTM E1643. 

4. All mandatory ASTM E1745 testing must be performed on a single production roll 
per ASTM E1745 Section 8.1. 

PART 2 - PRODUCTS 

2.1 MULTI-LAYERED PLASTIC VAPOR BARRIERS 

A. Subject to review of action submittals by the Architect for compliance with specified 
requirements, provide one of the following products (or equal): 

1. Stego Industries, Stego Wrap 15 mil., vapor barrier 
2. W.R. Meadows Perminator-HP 15 mil., vapor barrier. 
3. Or equal. 

B. Vapor Barrier shall have all of the following qualities: 
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1. Maintain permeance of less than 0.01 Perms [grains/(ft2 · hr · inHg)] as tested in 
accordance with mandatory conditioning tests per ASTM E1745 Section 7.1 
(7.1.1-7.1.5). 

2. Other performance criteria: 

a. Strength: ASTM E1745 Class A. 
b. Thickness: 15 mils minimum 

3. Provide third part documentation that all testing was performed on a single 
production roll per ASTM E1745 Section 8.1 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Ensure that subsoil is approved by Architect or Geotechnical Engineer. 

1. Level and compact base material. 

3.2 INSTALLATION 

A. Install vapor barrier as recommended by the product manufacturer and in accordance 
ASTM E1643 

1. Unroll vapor barrier with the longest dimension parallel with the direction of the 
concrete placement and face laps away from the expected direction of the 
placement whenever possible. 

2. Extend vapor barrier to the perimeter of the slab. If practicable, terminate it at the 
top of the slab, otherwise (a) at a point acceptable to the structural engineer or 
(b) where obstructed by impediments, such as dowels, waterstops, or any other 
site condition requiring early termination of the vapor barrier. 

3. Overlap joints 6 inches and seal with manufacturer’s instructions. 

4. Apply tape to a clean and dry vapor barrier. 

5. Seal all penetrations (including pipes) per manufacturer’s instructions.  

6. Avoid the use of non-permanent stakes driven through vapor barrier. 

7. If non-permanent stakes are driven through vapor barrier, repair as 
recommended by vapor barrier manufacturer. 

8. Repair damaged areas with vapor barrier material of similar (or better) 
permeance, puncture and tensile. 

END OF SECTION 
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SECTION 07 21 07 

THERMAL AND ACOUSTICAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install thermal and acoustical insulation as indicated on the drawings and 
specified, including the following (as applicable): 

1. Glass-fiber board insulation. 
2. Mineral-wool board insulation. 
3. Glass-fiber blanket insulation. 
4. Mineral-wool blanket insulation. 
5. Rigid isocyanurate foam insulation board. 
6. Vapor retarders. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. LEED Submittals: 

1. Product Data for Credit MR 4: For products having recycled content, 
documentation indicating percentages by weight of postconsumer and 
preconsumer recycled content. Include statement indicating cost for each product 
having recycled content. 

1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed by a 
qualified testing agency, for each product. 

B. Research/Evaluation Reports: For foam-plastic insulation, from ICC-ES. 

1.5 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: As determined by testing identical products according to 
ASTM E 84 by a qualified testing agency. Identify products with appropriate markings of 
applicable testing agency. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration due to moisture, 
soiling, and other sources. Store inside and in a dry location. Comply with manufacturer's 
written instructions for handling, storing, and protecting during installation. 

B. Protect foam-plastic board insulation as follows: 

1. Do not expose to sunlight except to necessary extent for period of installation 
and concealment. 
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2. Protect against ignition at all times. Do not deliver foam-plastic board materials to 
Project site before installation time. 

3. Quickly complete installation and concealment of foam-plastic board insulation in 
each area of construction. 

PART 2 - PRODUCTS 

2.1 GLASS-FIBER BOARD INSULATION 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following (or equal): 

1. CertainTeed Corporation. 
2. Johns Manville. 
3. Knauf Insulation. 
4. Owens Corning. 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

C. Unfaced, Flexible Glass-Fiber Board Insulation: ASTM C 612, Type IA; ASTM C 553, 
Types I, II, and III; or ASTM C 665, Type I; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84, passing ASTM E 136 for 
combustion characteristics. 

1. Nominal density of 1.0 lb/cu. ft., thermal resistivity of 3.7 deg F x h x sq. ft./Btu x 
in. at 75 deg F. 

2. Nominal density of not less than 1.5 lb/cu. ft. or more than 1.7 lb/cu. ft., thermal 
resistivity of 4 deg F x h x sq. ft./Btu x in. at 75 deg F. 

D. Foil-Faced, Flexible Glass-Fiber Board Insulation: ASTM C 612, Type IA or ASTM C 553, 
Types I, II, and III; faced on one side with foil-scrim-kraft vapor retarder; with maximum 
flame-spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84. 

1. Nominal density of 1.0 lb/cu. ft., thermal resistivity of 3.7 deg F x h x sq. ft./Btu x 
in. at 75 deg F. 

2. Nominal density of not less than 1.5 lb/cu. ft. or more than 1.7 lb/cu. ft., thermal 
resistivity of 4 deg F x h x sq. ft./Btu x in. at 75 deg F. 

E. Unfaced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; with maximum flame-
spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84, 
passing ASTM E 136 for combustion characteristics. 

F. Foil-Faced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; faced on one side with 
foil-scrim-kraft or foil-scrim-polyethylene vapor retarder, with maximum flame-spread and 
smoke-developed indexes of 25 and 50, respectively, per ASTM E 84. 

G. Dark-Surfaced, Glass-Fiber Board Insulation: ASTM C 612, Type IA; faced on one side 
with black glass-fiber mat or black polymer finish; maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84. 

H. Sustainability Requirements: Provide glass-fiber board insulation as follows: 

1. Free of Formaldehyde: Insulation manufactured with 100 percent acrylic binders 
and no formaldehyde. 
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2. Low Emitting: Insulation tested according to ASTM D 5116 and shown to emit 
less than 0.05-ppm formaldehyde. 

2.2 MINERAL-WOOL BOARD INSULATION 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following (or equal): 

1. Fibrex Insulations Inc. 
2. Isolatek International. 
3. Owens Corning. 
4. Roxul Inc. 
5. Thermafiber. 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

C. Unfaced, Mineral-Wool Board Insulation: ASTM C 612; with maximum flame-spread and 
smoke-developed indexes of 15 and zero, respectively, per ASTM E 84; passing 
ASTM E 136 for combustion characteristics. 

D. Foil-Faced, Mineral-Wool Board Insulation: ASTM C 612; faced on one side with foil-
scrim or foil-scrim-polyethylene vapor retarder; with maximum flame-spread and smoke-
developed indexes of 25 and 5, respectively, per ASTM E 84. 

2.3 GLASS-FIBER BLANKET INSULATION 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following (or equal): 

1. CertainTeed Corporation. 
2. Guardian Building Products, Inc. 
3. Johns Manville. 
4. Knauf Insulation. 
5. Owens Corning. 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

C. Unfaced, Glass-Fiber Blanket Insulation: ASTM C 665, Type I; with maximum flame-
spread and smoke-developed indexes of 25 and 50, respectively, per ASTM E 84; 
passing ASTM E 136 for combustion characteristics. 

D. Polypropylene-Scrim-Kraft-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type II 
(non-reflective faced), Class A (faced surface with a flame-spread index of 25 or less); 
Category 1 (membrane is a vapor barrier). 

E. Kraft-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type II (non-reflective faced), 
Class C (faced surface not rated for flame propagation); Category 1 (membrane is a 
vapor barrier). 

F. Reinforced-Foil-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type III (reflective 
faced), Class A (faced surface with a flame-spread index of 25 or less); Category 1 
(membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-scrim 
polyethylene. 

G. Foil-Faced, Glass-Fiber Blanket Insulation: ASTM C 665, Type III (reflective faced), 
Class B (faced surface with a flame-propagation resistance of 0.12 W/sq. cm); 
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Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-
scrim polyethylene. 

H. Eave Ventilation Troughs: Preformed, rigid fiberboard or plastic sheets designed and 
sized to fit between roof framing members and to provide cross ventilation between 
insulated attic spaces and vented eaves. 

I. Sustainability Requirements: Provide glass-fiber blanket insulation as follows: 

1. Free of Formaldehyde: Insulation manufactured with 100 percent acrylic binders 
and no formaldehyde. 

2. Low Emitting: Insulation tested according to ASTM D 5116 and shown to emit 
less than 0.05-ppm formaldehyde. 

2.4 MINERAL-WOOL BLANKET INSULATION 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following (or equal): 

1. Fibrex Insulations Inc. 
2. Owens Corning. 
3. Roxul Inc. 
4. Thermafiber. 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

C. Unfaced, Mineral-Wool Blanket Insulation: ASTM C 665, Type I (blankets without 
membrane facing); consisting of fibers; with maximum flame-spread and smoke-
developed indexes of 25 and 50, respectively, per ASTM E 84; passing ASTM E 136 for 
combustion characteristics. 

D. Reinforced-Foil-Faced, Mineral-Wool Blanket Insulation: ASTM C 665, Type III (reflective 
faced), Class A (faced surface with a flame-spread index of 25 or less per ASTM E 84); 
Category 1 (membrane is a vapor barrier), faced with foil scrim, foil-scrim kraft, or foil-
scrim polyethylene. 

2.5 RIGID ISOCYANURATE FOAM INSULATION 

A. Subject to compliance with specified requirements.  Insulation components shall be 
manufactured by one of the following (or equal): 

1. Dyplast Products 
2. Celotex Insulation by Celotex Building Products 
3. GAFTEMP by G. A. F. 
4. Apache Products Co. 

B. Rigid insulation shall consist of polyisocyanurate foam panels, chemically bonded during 
the foaming process to special organic/inorganic facers on the top and bottom surfaces, 
and shall conform to the following: 
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PROPERTIES TEST METHOD VALUE 

Compressive Strength ASTM D 1621 16PSI min. 
Dimensional Stability 
(Thermal & Humid Aging) 

ASTM D 2126  
(-4 degrees F, amb RH) 
(158 degrees F, 97 percent RH) 
(200 degrees F, ambient RH) 

<2.0 percent 
Linear change 
<2.0 percent 
Linear change 
<2.0 percent 
Linear change 

Flexural Strength 
(Modulus of Rupture) 
(Break load) 

ASTM C 203 40 PSI min. 
17 PSI min. 

Tensile Strength 
(Perpendicular to surface) 

ASTM C 203 500 PSF min. 

Water Absorption ASTM C 209 
Water Vapor Transmission ASTM E 96 
Core Foam Flame Spread ASTM E 84 

C. Thickness shall be as indicated on the drawings. 

2.6 VAPOR RETARDERS 

A. Polyethylene Vapor Retarders: ASTM D 4397, 6 mils thick, with maximum permeance 
rating of 0.13 perm. 

B. Reinforced-Polyethylene Vapor Retarders: Two outer layers of polyethylene film 
laminated to an inner reinforcing layer consisting of either nylon cord or polyester scrim 
and weighing not less than 25 lb/1000 sq. ft., with maximum permeance rating of 0.0507 
perm. 

1. Products: Subject to compliance with requirements, provide one of the following 
(or equal): 

a. Raven Industries Inc.; DURA-SKRIM 6WW. 

b. Reef Industries, Inc.; Griffolyn T-65. 

C. Fire-Retardant, Reinforced-Polyethylene Vapor Retarders: Two outer layers of 
polyethylene film laminated to an inner reinforcing layer consisting of either nonwoven 
grid of nylon cord or polyester scrim and weighing not less than 22 lb/1000 sq. ft. (10 
kg/100 sq. m), with maximum permeance rating of 0.1317 perm (7.56 ng/Pa x s x sq. m) 
and with flame-spread and smoke-developed indexes of not more than 5 and 60, 
respectively, per ASTM E 84. 

1. Products: Subject to compliance with requirements, provide one of the following 
(or equal): 

a. Raven Industries Inc.; DURA-SKRIM 2FR. 
b. Reef Industries, Inc.; Griffolyn T-55 FR. 

D. Foil-Polyester-Film Vapor Retarders: Two layers of 0.5-mil- (0.013-mm-) thick polyester 
film laminated to an inner layer of 1-mil- (0.025-mm-) thick aluminum foil, with maximum 
water-vapor transmission rate in flat condition of 0.0 g/h x sq. m and with maximum 
flame-spread and smoke-developed indexes of 5, per ASTM E 84. 
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1. Products: Subject to compliance with requirements, provide the following (or 
equal): 

a. Alumiseal Corporation; Zero Perm Vapor Barrier. 

E. Vapor-Retarder Tape: Pressure-sensitive tape of type recommended by vapor-retarder 
manufacturer for sealing joints and penetrations in vapor retarder. 

F. Vapor-Retarder Fasteners: Pancake-head, self-tapping steel drill screws; with fender 
washers. 

G. Single-Component Nonsag Urethane Sealant: ASTM C 920, Type I, Grade NS, Class 25, 
Use NT related to exposure, and Use O related to vapor-barrier-related substrates. 

H. Adhesive for Vapor Retarders: Product recommended by vapor-retarder manufacturer 
and has demonstrated capability to bond vapor retarders securely to substrates 
indicated. 

2.7 INSULATION FASTENERS 

A. Adhesively Attached, Spindle-Type Anchors: Plate welded to projecting spindle; capable 
of holding insulation of specified thickness securely in position indicated with self-locking 
washer in place. 

1. Products: Subject to compliance with requirements, provide one of the following 
(or equal): 

a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers. 
b. Gemco; Spindle Type. 

2. Plate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches 
square. 

3. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; 
length to suit depth of insulation indicated. 

B. Adhesively Attached, Angle-Shaped, Spindle-Type Anchors: Angle welded to projecting 
spindle; capable of holding insulation of specified thickness securely in position indicated 
with self-locking washer in place. 

1. Products: Subject to compliance with requirements, provide the following (or 
equal): 

a. Gemco; 90-Degree Insulation Hangers. 

2. Angle: Formed from 0.030-inch thick, perforated, galvanized carbon-steel sheet 
with each leg 2 inches square. 

3. Spindle: Copper-coated, low-carbon steel; fully annealed; 0.105 inch in diameter; 
length to suit depth of insulation indicated. 

C. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- (0.41-mm-) 
thick galvanized-steel sheet, with beveled edge for increased stiffness, sized as required 
to hold insulation securely in place, but not less than 1-1/2 inches (38 mm) square or in 
diameter. 

1. Products: Subject to compliance with requirements, provide one of the following 
(or equal): 
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a. AGM Industries, Inc.; RC150 or SC150. 
b. Gemco; Dome-Cap, R-150 or  S-150. 

2. Protect ends with capped self-locking washers incorporating a spring steel insert 
to ensure permanent retention of cap in the following locations: 

a. Ceiling plenums. 
b. Attic spaces and  
c. Where indicated. 

D. Insulation Standoff: Spacer fabricated from galvanized mild-steel sheet for fitting over 
spindle of insulation anchor to maintain air space of 1 inch between face of insulation and 
substrate to which anchor is attached. 

1. Products: Subject to compliance with requirements, provide the following (or 
equal): 

a. Gemco; Clutch Clip. 

E. Anchor Adhesive: Product with demonstrated capability to bond insulation anchors 
securely to substrates indicated without damaging insulation, fasteners, and substrates. 

1. Products: Subject to compliance with requirements, provide one of the following 
(or equal): 

a. AGM Industries, Inc.; TACTOO Adhesive. 
b. Gemco; Tuff Bond Hanger Adhesive. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean substrates of substances that are harmful to insulation or vapor retarders, including 
removing projections capable of puncturing vapor retarders, or that interfere with 
insulation attachment. 

3.2 INSTALLATION 

A. Comply with insulation manufacturer's written instructions applicable to products and 
applications indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed 
to ice, rain, or snow at any time. 

3.3 INSTALLATION OF INSULATION IN CEILINGS FOR SOUND ATTENUATION 

A. Where glass-fiber blankets are indicated for sound attenuation above ceilings, install 
blanket insulation over entire ceiling area in thicknesses indicated. Extend insulation 48 
inches up either side of partitions. 

3.4 INSTALLATION OF CURTAIN-WALL INSULATION 

A. Install board insulation in curtain-wall construction where indicated on Drawings 
according to curtain-wall manufacturer's written instructions. 

1. Hold insulation in place by securing metal clips and straps or integral pockets 
within window frames, spaced at intervals recommended in writing by insulation 
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manufacturer to hold insulation securely in place without touching spandrel glass. 
Maintain cavity width of dimension indicated between insulation and glass. 

2. Install insulation where it contacts perimeter fire-containment system to prevent 
insulation from bowing under pressure from perimeter fire-containment system. 

3.5 INSTALLATION OF VAPOR RETARDERS 

A. Place vapor retarders on side of construction indicated on Drawings. Extend vapor 
retarders to extremities of areas to protect from vapor transmission. Secure vapor 
retarders in place with adhesives or other anchorage system as indicated. Extend vapor 
retarders to cover miscellaneous voids in insulated substrates, including those filled with 
loose-fiber insulation. 

B. Seal vertical joints in vapor retarders over framing by lapping no fewer than two studs. 

1. Fasten vapor retarders to wood framing at top, end, and bottom edges; at 
perimeter of wall openings; and at lap joints. Space fasteners 16 inches o.c. 

2. Before installing vapor retarders, apply urethane sealant to flanges of metal 
framing including runner tracks, metal studs, and framing around door and 
window openings. Seal overlapping joints in vapor retarders with vapor-retarder 
tape according to vapor-retarder manufacturer's written instructions. Seal butt 
joints with vapor-retarder tape. Locate all joints over framing members or other 
solid substrates. 

3. Firmly attach vapor retarders to metal framing and solid substrates with vapor-
retarder fasteners as recommended by vapor-retarder manufacturer. 

C. Seal joints caused by pipes, conduits, electrical boxes, and similar items penetrating 
vapor retarders with vapor-retarder tape to create an airtight seal between penetrating 
objects and vapor retarders. 

D. Repair tears or punctures in vapor retarders immediately before concealment by other 
work. Cover with vapor-retarder tape or another layer of vapor retarders. 

3.6 PROTECTION 

A. Protect installed insulation[ and vapor retarders] from damage due to harmful weather 
exposures, physical abuse, and other causes. Provide temporary coverings or enclosures 
where insulation is subject to abuse and cannot be concealed and protected by 
permanent construction immediately after installation. 

END OF SECTION 
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SECTION 07 22 26 

RIGID ISOCYANURATE INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install flat and tapered rigid polyisocyanurate insulation as indicated on the 
drawings and specified, including crickets.  If PVC roofing alternate is approved, submit 
equivalent rigid insulation system and cover board compatible with alternate roofing 
manufacturer’s system. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings:  Submit roof plans and details. Indicate dimension and profiles of panels. 
Include roof dimensions, drain and scupper locations, and the layout of insulation panels.  
Provide details indicating components, attachment and insulation thickness.  Provide 
calculations indicating the average R-value for the system.  Indicate drainage patterns and 
slopes required. 

B. Product Data:  Submit manufacturer’s data substantiating the insulation complies with 
specified requirements. 

C. Installation Instructions:  Submit manufacturer’s installation instructions. 

1.4 QUALITY ASSURANCE 

A. As a minimum, comply with the California Building Code (CBC), and the following: 

1. ASTM C 1289 - Faced Rigid Cell Polyisocyanurate Thermal Insulation Board; Type 2. 
2. Provide systems complying with requirements for FM Class 1. 
3. Provide systems complying with requirements for UL Class A. 
4. Achieve a minimum thermal resistance (R) value indicated on the drawings. 

B. Qualifications:  Installers:  Minimum 5 years experience installing specified type of 
insulation under roofing systems, and certified by the insulation manufacturer to install 
the Work of this section. 

C. Pre-installation Meetings:  In accordance with related Division 01 sections, conduct a pre-
installation meeting on the Project site.  

1.5 DELIVERY, STORAGE AND HANDLING  

A. Deliver materials in manufacturer’s original sealed and labeled containers. 

B. Avoid exposure to sunlight and the elements. 

C. Handle materials in a manner to avoid damage or contamination with moisture or foreign 
matter. 



WORK ORDER NO. E1701121B RIGID ISOCYANURATE INSULATION 
RESEDA SKATE FACILITY 07 22 26 - 2 

1.6 PROJECT CONDITIONS 

A. Environmental requirements: 

1. Install products in strict accordance with manufacturer’s recommendations.   

2. Do not install any materials when water in any form is present on the deck or 
materials are wet.  Do not install any materials if precipitation is forecast and 
partially completed Work will be left unprotected. 

3. Do not install the Work of this section if the temperature of the roof deck is below 
40 degrees F. 

PART 2 - PRODUCTS 

2.1 RIGID ISOCYANURATE INSULATION 

A. Subject to review of action submittals by the Architect for compliance with specified 
requirements, Insulation shall be as indicated on the drawings or a substitution product that 
has been evaluated by the Architect and found to be acceptable and be manufactured by 
one of the following: 

1. Johns Manville Corp. 
2. Dyplast Products 
3. Celotex Insulation by Celotex Building Products 
4. GAFTEMP by G. A. F. 
5. Hunter Panels. 

B. Roof insulation shall meet the requirements of ASTM C1289, Type II, Class 1, Grade 2 

C. Roof insulation shall consist of polyisocyanurate foam panels, chemically bonded during 
the foaming process to special organic/inorganic facers on the top and bottom surfaces, 
and shall conform to the following: 

PROPERTIES TEST METHOD VALUE 

Dimensional Stability 
(Thermal & Humid Aging) 

ASTM D 2126  
(-4 degrees F, amb RH) 
(158 degrees F, 97 percent RH) 
(200 degrees F, ambient RH) 

<2.0 percent 
Linear change 
<2.0 percent 
Linear change 
<2.0 percent 
Linear change 

Flexural Strength 
(Modulus of Rupture) 
(Break load) 

ASTM C 203 40 PSI min. 
17 PSI min. 

Tensile Strength 
(Perpendicular to surface) 

ASTM C 203 500 PSF min. 

Water Absorption ASTM C 209 
Water Vapor Transmission ASTM E 96 
Core Foam Flame Spread ASTM E 84 

D. Tapered Roof insulation shall be available in multiple slope profiles that vary in increments 
of 1/16 inch per foot and afford the following features: 
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1. Glass reinforced facers that resist indentation and crushing.  Facers shall be 
compatible with the specified roofing system and affirmed by its manufacturer that 
it complies with all the terms and conditions of the roofing warranty. 

2. Closed cell polyisocyanurate core is sandwiched between facers (top and bottom) 
that are suitable for direct application to the specified roof deck. 

E. Adhesives shall be the products recommended by the manufacturer of the insulation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify suitability of substrates to receive the Work.  Do not proceed until unsatisfactory 
conditions have been corrected. 

B. Verify suitability of related Work such as the following: 

1. Roof drains and scuppers are properly installed. 

2. Roof curbs, nailers, equipment supports, vents, and other items penetrating the 
roof are of the proper height, properly prepared and fastened to the substrate.  

3. Concrete surface are sufficiently dry, free from extremes in pH, properly primed 
and free of fines, edges, or voids. 

3.2 INSULATION APPLICATION 

A. Install the insulation in accordance with the manufacturer’s recommendations and to 
provide the R values indicated.  Butt the panels snugly together. 

B. Start boards from either the roof drain or the high point depending on the insulation system.  
Stencil direction of slope on each board.  Stagger joints of underlayment boards from 
insulation boards. 

C. Cut valleys and hips.  Field cut crickets from insulation boards.  Install valleys, hips, and 
crickets as required for R values and drainage. 

D. All Roofing Systems:  Fasten insulation with a method recommended by the manufacturer. 
Method of attachment shall provide a minimum FM 1-90 Wind Uplift Rating. 

END OF SECTION 
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SECTION 07 25 41 

SELF ADHERING FLEXIBLE BUTYL FLASHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2  SUMMARY 

A. Furnish and install self-adhering flashing as indicated on the drawings and specified. 

B. Section Includes: Provides flashing systems, moisture-retardant membranes, including 
sealing joints and protrusions through membranes, with accessories as required for 
complete installation. 

1.3  ACTION SUBMITTALS 

A. Product Data: Submit manufacturer’s current product data literature for each type of 
membrane. 

B. Samples: Submit samples of each type of material.  

C. Quality Control Submittals: Submit manufacturer’s installation instructions for each material. 

PART 2 - PRODUCTS 

2.1  SELF ADHERING FLEXIBLE BUTYL FLASHING 

A. Basis of Design (BOD) Products: Subject to review of action submittals by the Architect 
for compliance with requirements, available BOD products that may be incorporated into 
the Work include, but are not limited to, those by the following: 

1. Dow Chemical Company (The). 
2. DuPont (E. I. du Pont de Nemours and Company). 
3. Ludlow Coated Products. 
4. Pactiv, Inc. 
5. Raven Industries Inc. 
6. Reemay, Inc. 

B. Flexible Flashings: Self-adhesive, all butyl (no asphalt) waterproof membrane laminated 
to high density engineered film membrane. 

1. Waterproof: Henry - FortiFlash® Butyl Waterproof Flashing (BOD). 
2. Reference Standards: AAMA 711.  
3. Water Vapor Permeance:  <.1 (waterproof); ASTM F1249, E96 (A). 
4. Water Resistance: 200 hours (waterproof); ASTM D779. 

C. Primer: Polymer emulsion based primer for self-adhesive membranes as needed. 

1. Primer: Henry® - Aquatac Primer (BOD). 
2. Composition: Water based, VOC< 50 g/L.  
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D. Sealant: One component, moisture curing, non-sag, gun-grade elastomeric polymer for 
use as a sealant or liquid applied flashing. 

1. Sealant: Henry – Moistop® Sealant (BOD). 
2. Referenced Standard: AAMA 808.3 and ASTM C920.  
3. Movement Capability: ±25%; ASTM C719. 
4. Max VOC: 9 g/L; ASTM D3960. 
5. Compatibility: Tested for compatibility with flexible flashing; AAMA 713. 

E. The installed system must include one of each of the following three items: 

1. A Weather resistive barrier (BOD)Blueskin® VP 100, WeatherSmart®, 
WeatherSmart Drainable, WeatherSmart Commercial, Hydro Tex®, Super 
Jumbo Tex®, or Jumbo Tex brands. 

2. Flashing (BOD)FortiFlash®, FortiFlash Butyl, FortiFlash 365, FortiFlex® Butyl, 
Moistop neXT®, Moistop PF®, Moistop EZ Seal® or Air-Bloc LF®. 

3. Sealant (BOD)Moistop® Sealant and Liquid Flashing. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Apply flashing membrane in accordance with manufacturer’s recommendations, laid 
smooth without creases or bunches of material. Verify compatibility with adjacent 
materials prior to installation. 

END OF SECTION 
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SECTION 07 25 43 

SINGLE LAYER 60-MINUTE BUILDING PAPER WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Furnish and install single layer 60-minute building paper weather barrier as indicated on 
the drawings and specified. 

B. Section Includes: Provides weather-resistive barriers including sealing joints and 
protrusions through membranes, with accessories as required for complete installation. 

1.2 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer’s literature for each type of membrane. 

B. Samples: Submit samples of each type of material.  

C. Quality Control Submittals: Submit manufacturer’s installation instructions for each 
material. 

PART 2 - PRODUCTS 

2.1 SINGLE LAYER 60-MINUTE BUILDING PAPER WEATHER BARRIER 

A. Basis of Design (BOD) Products: Subject to review of action submittals by the Architect 
for compliance with requirements, available BOD products that may be incorporated into 
the Work include, but are not limited to, those by the following: 

a. Dow Chemical Company (The). 
b. DuPont (E. I. du Pont de Nemours and Company). 
c. Ludlow Coated Products. 
d. Pactiv, Inc. 
e. Raven Industries Inc. 
f. Reemay, Inc. 

B. Vapor Permeable Weather-Resistive Barriers:  Asphalt saturated kraft Grade D 60-
minute building paper. 

1. Basis of Design (BOD): Building Paper: Henry/ - Super Jumbo Tex® 60 Minute.  
2. Reference Standard; Federal Specification UU-B-790a, Type 1, Grade D, Style 2. 
3. Reference Standard; ASTM E2556, Type II. 
4. Moisture Vapor Transmission: 10 perms minimum; ASTM E96. 
5. Water Resistance: 60 minutes, ASTM D779. 

C. Weather-Resistive Barrier Seam Tape: pressure sensitive tape as recommended by 
membrane manufacturer. 

1. Sheathing Tape (BOD): Henry/ – Sheathing Tape. 
2. Adhesive Type: Acrylic. 

D. Sealant: One component, moisture curing, non-sag, gun-grade elastomeric polymer for 
use as a sealant or liquid applied flashing. 
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1. Sealant: Henry (BOD) – Moistop® Sealant. 
2. Referenced Standards: Must meet AAMA 808.3 and ASTM C920.  
3. Movement Capability: ±25%; ASTM C719. 
4. Max VOC: 9 g/L; ASTM D3960. 
5. Compatibility: Chemically compatible with flexible flashing; AAMA 713. 

E. The installed system must include one of each of the following three items, or BOD 
comparable product: 

1. A Weather resistive barrier (BOD) Blueskin® VP 100, WeatherSmart®, 
WeatherSmart Drainable, WeatherSmart Commercial, Hydro Tex®, Super 
Jumbo Tex®, or Jumbo Tex brands. 

2. Flashing (BOD) FortiFlash®, FortiFlash Butyl, FortiFlash 365, FortiFlex® Butyl, 
Moistop neXT®, Moistop PF®, Moistop EZ Seal® or Air-Bloc LF®. 

3. Sealant (BOD) Moistop® Sealant and Liquid Flashing. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Apply membrane in accordance with manufacturer’s recommendations, laid smooth 
without folds or bunches of material. 

1. Seam Overlap: As recommended by membrane manufacturer for specific 
membrane material and application indicated. 

2. Sealing: Seal edges and items projecting through vapor retarders and vapor 
barriers. 

B. Inspect and repair membrane prior to application of finish material over membrane; tape 
tears, perforations and    similar damage. 

END OF SECTION 
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SECTION 07 41 66 

METAL WALL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install corrugated metal wall panels as indicated on the drawings and 
specified, including accessories, supplementary or miscellaneous items, appurtenances 
and devices incidental to or necessary for a watertight installation. 

1.3 ACTION SUBMITTALS 

A. Shop Drawings:  Submit Shop Drawings, indicating panel and fastener layout, joints, 
corners, supports, anchorages, trim, flashing, closures and special details. 

B. Product Data: 

1. Submit catalog cuts, technical data sheets and descriptive literature on sheets, 
panels, accessories and fasteners. 

2. Submit complete installation recommendations. 

C. Material Samples: Submit Samples showing full range of manufacturer's standard colors, 
minimum 3 inch x 5 inch size. 

1.4 QUALITY ASSURANCE 

A. Comply with the following as a minimum requirement: 

1. AISC - Steel Construction Manual. 

2. AISI - Cold Form Steel Design Manual. 

3. ASTM A 653 - Steel Sheet, Zinc Coated (Galvanized) or Zinc-Iron Alloy-Coated 
(Galvannealed) by the Hot-Dip Process. 

4. ASTM A 792 - Steel Sheet, 55% Aluminum-Zinc Alloy Coated by the Hot-Dip Process. 

5. ASTM A 924 - Steel Sheet, Metallic- Coated by the Hot-Dip Process. 

6. SMACNA – Architectural Sheet Metal Manual. 

B. Qualifications of Installer:  Minimum 2 years experience in the installation of wall panel 
systems of similar complexity as required by this section.  

C. Trained and certified by manufacturer to install the specified products by manufacturer. 

D. Mockups: Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for fabrication and installation. 
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1. Build mockup of typical metal material panel assembly of reasonable size , 
including supports, attachments, and accessories. 

2. Water-Spray Test: Conduct water-spray test of mockup of metal material panel 
assembly, testing for water penetration according to AAMA 501.2. 

3. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Delivery:  Deliver panels to the Project site without damage.  

B. Storage:  Store materials and accessories above ground on skidded platforms.  Store 
under waterproof covering.  Provide proper ventilation to panels to prevent condensation 
build-up. 

C. Handling:  The bending, warping, or twisting of panels is not permitted during unloading, 
storing or installation.  

1.6 WARRANTY 

A. Manufacturer shall provide a 20 year material warranty.  

B. Installer shall provide a 5 year labor warranty.  

PART 2 - PRODUCTS 

2.1 METAL WALL PANELS 

A. Subject to review of action submittals by the Architect for compliance with specified 
requirements, metal wall panels shall be by the manufacturer indicated on the drawings 
or an “or equal” product by one of the following: 

1. Berridge Manufacturing Company. 
2. IMETCO. 
3. AEP-Span. 
4. Peterson Aluminum Corporation. 
5. Una-Clad Copper Sales, Inc. 
6. McElroy Metal Inc. 
7. Morin Corp. 

B. Wall panel profiles (corrugated and flat at locations selected by the Architect) and 
materials shall be one of the following: 

1. Galvanized Steel:  ASTM A 653, Coating Class G90. 

2. Galvalume (Zincalume): Steel sheets coated with 55 percent aluminum and 45 
percent zinc/mischmetal by weight, conforming to ASTM A 792, 0.55 ounces per 
square foot. 
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3. Aluminum:  ASTM B 209, for sheets, alloy 3003-H14 aluminum not less than 
0.040 inch thick. For fasteners, clips, and accessories, alloy 6063-T5 extruded 
aluminum, 0.051 inch minimum thickness. 

C. Conform to the minimum thickness, profiles, dimensions, and configurations established 
in the SMACNA Architectural manual for the specific material involved. 

D. Clips, flashings, ridge sections, closures and other accessories: Manufacturer's standard, 
finished to match wall sheets where exposed. 

E. Sealants:  Elastomeric type containing no oil or asphalt. Exposed sealant shall be colored 
to match the applicable building color and shall cure to a rubber-like consistency. Sealant 
placed in the wall panel seams shall be provided in accordance with the manufacturer's 
recommendations. 

F. Gaskets and insulating compounds: Non-absorptive and suitable for insulating contact 
points of incompatible materials. Insulating compounds shall be non-running after drying. 

2.2 FABRICATION 

A. Roll form panels in continuous lengths, full length of detailed runs. 

B. Fabricate trim, flashing and accessories to detailed profiles. 

C. Fabricate trim and flashing from same material as panel. 

2.3 FINISHES (AS SELECTED BY THE ARCHITECT) 

A. Steel Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

2. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

3. Mica Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish with suspended 
mica flakes containing not less than 70 percent PVDF resin by weight in color 
coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply 
with coating and resin manufacturers' written instructions. 

4. Metallic Fluoropolymer: AAMA 621. Three-coat fluoropolymer finish with 
suspended metallic flakes containing not less than 70 percent PVDF resin by 
weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating 
to exposed metal surfaces to comply with coating and resin manufacturers' 
written instructions. 

5. FEVE Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish containing 100 
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and 
apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 
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6. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel 
topcoat; with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for 
topcoat. 

7. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-
colored acrylic or polyester backer finish consisting of prime coat and wash coat 
with a minimum total dry film thickness of 0.5 mil. 

B. Aluminum Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

2. Three-Coat Fluoropolymer: AAMA 620. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat. 
Prepare, pretreat, and apply coating to exposed metal surfaces to comply with 
coating and resin manufacturers' written instructions. 

3. Mica Fluoropolymer: AAMA 620. Two-coat fluoropolymer finish with suspended 
mica flakes containing not less than 70 percent PVDF resin by weight in color 
coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply 
with coating and resin manufacturers' written instructions. 

4. Metallic Fluoropolymer: AAMA 620. Three-coat fluoropolymer finish with 
suspended metallic flakes containing not less than 70 percent PVDF resin by 
weight in both color coat and clear topcoat. Prepare, pretreat, and apply coating 
to exposed metal surfaces to comply with coating and resin manufacturers' 
written instructions. 

5. FEVE Fluoropolymer: AAMA 620. Two-coat fluoropolymer finish containing 100 
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and 
apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

6. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel topcoat; 
with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for topcoat. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Examination:  Examine substrates and other installed item to verify suitability for installation.  
Do not proceed until unsuitable conditions have been corrected. 

3.2 INSTALLATION 

A. Install panels weathertight, without waves, wraps, buckles, fastening stresses or 
distortion, allowing for expansion and contraction. 

B. Install panels in accordance with manufacturer's installation instructions and Shop 
Drawings. 

C. Provide concealed anchors at all panel attachment locations. 
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D. Install panels plumb, level and straight with seams and corrugations parallel, conforming 
to design indicated on Drawings.  

3.3 ERECTION TOLERANCES 

A. Installation Tolerances: Shim and align metal material wall panel units within installed 
tolerance of 1/4 inch in 20 feet (6 mm in 6 m), non-accumulative, on level, plumb, and 
location lines as indicated, and within 1/8-inch (3-mm) offset of adjoining faces and of 
alignment of matching profiles. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Owner may engage (and will pay if engaged) a qualified independent 
testing agency to perform field tests and inspections. 

B. Water-Spray Test: After installation, test area of assembly as directed by Architect for 
water penetration according to AAMA 501.2. 

C. Metal material wall panels will be considered defective if they do not pass test and 
inspections. 

D. Additional tests and inspections, at Contractor's expense, are performed to determine 
compliance of replaced or additional work with specified requirements. 

E. Prepare test and inspection reports. 

3.5 CLEANING AND PROTECTION 

A. Remove temporary protective coverings and strippable films, if any, as metal material 
panels are installed, unless otherwise indicated in manufacturer's written installation 
instructions. On completion of metal material panel installation, clean finished surfaces as 
recommended by metal material panel manufacturer. Maintain in a clean condition during 
construction. 

B. After metal material panel installation, clear weep holes and drainage channels of 
obstructions, dirt, and sealant. Replace metal material panels that have been damaged or 
have deteriorated beyond successful repair by minor repair procedures. 

END OF SECTION 
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SECTION 07 42 13.26 

PERFORATED METAL WALL PANELS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SECTION INCLUDES 

A. Concealed fastener single skin perforated metal wall panels used as a screen wall. 

B. Accessories including fasteners, perimeter trim and penetration treatments. 

1.3 REFERENCES 

A. ASTM International 

1. ASTM A240; Standard Specification for Chromium and Chromium-Nickel 
Stainless Steel Plate, Sheet, and Strip for Pressure Vessels and for General 
Applications. 

2. ASTM A653; Standard Specification for Steel Sheet, Zinc Coated (Galvanized) or 
Zinc Iron Alloy Coated (Galvannealed) by the Hot Dip Process. 

3. ASTM A666; Standard Specification for Annealed or Cold-Worked Austenitic 
Stainless Steel Sheet, Strip, Plate, and Flat Bar. 

4. ASTM B209; Standard Specification for Aluminum and Aluminum-Alloy Sheet 
and Plate. 

5. ASTM C645 – Standard Test Method for Nonstructural Steel Framing Members. 

6. ASTM E1592; Standard Test Method for Structural Performance of Sheet Metal 
Roof and Siding Systems by Uniform Static Air Pressure Difference. 

B. German Institute for Standardization (DIN) 

1. DIN EN988; Specifications for zinc and zinc alloy rolled flat products for building. 

2. DIN EN1179; Zinc and Zinc alloys – Primary Zinc. 

1.4 SUBMITTALS 

A. Product Data:  Submit manufacturer current technical literature for each type of product. 

B. Delegated Design:  Design metal wall panel assembly, submit comprehensive engineering 
analysis by a qualified professional engineer, using performance requirements and design 
criteria indicated. 

C. Shop Drawings - Submit detailed drawings showing: 

1. Profile  
2. Gauge of panel 
3. Location, layout and dimensions of panels 
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4. Location and type of fasteners 
5. Shape and method of attachment of all trim 
6. Installation sequence. 
7. Other details as may be required for installation 

D. Samples:  Provide nominal 3 x 5 inch of each color indicated. 

E. Quality Assurance Submittals 

1. Manufacturer Erection Instructions:  Provide manufacturer’s written installation 
instructions including proper material storage, material handling, installation 
sequence, panel location(s), and attachment methods, details and required trim 
and accessories.  

1.5 ADMINISTRATIVE REQUIREMENTS 

A. Pre-installation meeting:  Conduct a pre-installation meeting at the job site attended by 
Owner, Architect, Manufacturer’s Technical Representative, Panel Installer, and Contractors 
of related trades.  Coordinate structural support requirements in relation to wall panel 
system, treatment of fenestration, and other requirements specific to the project.  

1.6 QUALITY ASSURANCE 

A. Manufacturer Qualifications: Manufacturer shall have a minimum of ten (10) years 
experience in the production of metal wall panels.  Manufacturer shall demonstrate past 
experience with examples of projects of similar type and exposure. 

B. Installer Qualifications:  Installer shall be authorized by the manufacturer and the work 
shall be supervised by a person having successfully completed a manufacturer training 
seminar regarding proper installation of the specified product.   

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver panel materials and components in manufacturer’s original, unopened, 
undamaged packaging with identification labels intact. 

B. Store wall panel materials on dry, level, firm, and clean surface.  Elevate one end of 
bundle to allow moisture run-off, cover and ventilate to allow air to circulate and moisture 
to escape.   

1.8 WARRANTY  

A. Material Warranty:  Standard form in which manufacturer agrees to repair or replace 
items that fail in materials or workmanship within specified warranty period. The items 
covered by the warranty include structural performance.  

1. Warranty Period:  Two (2) years from date of Substantial Completion.  

PART 2 - PRODUCTS 

2.1 MANUFACTURER 

A. Morin; a Kingspan Group Company; 685 Middle Street, Bristol, Connecticut  06010-8416; 
1-800-640-9501 (Toll Free); (www.morincorp.com), or equal. 

B. Basis of Design:  “Morin Matrix Series Perforated Metal Wall Panels,” or equal. 
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C. Substitution Manufacturers: Subject to compliance with requirements, available manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, the 
following: 

1. AEP Span; a BlueScope Steel company. 
2. Berridge Manufacturing Company. 
3. CENTRIA Architectural Systems. 
4. Firestone Metal Products, LLC. 
5. Industrial Building Panels. 
6. Peterson Aluminum Corp. 
7. McElroy Metal, Inc. 
8. The Garkand Company. 
9. Morin; a Kingspan Group company. 
10. Any member in good standing of the Metal Construction Association. 

D. Limitations:  

1. Submit written request for approval of substitutions to the Architect 30 days after 
receipt of the Notice to Proceed.  Include the following information: 

a. Name of the materials and description of the proposed substitute. 
b. Drawings, cut sheets, performance and test data. 
c. List of projects similar scope and photographs of existing installations.  
d. Other information necessary for evaluation.   

2. After evaluation by Architect, approval will be issued via addendum.  No verbal 
approval will be given.  

2.2 PERFORMANCE CRITERIA 

A. Structural Performance:  Provide metal wall panel systems designed to resist the 
following loads.  Testing shall be done based on ASTM E1592: 

1. Wind Loads:  Determine loads based on the following minimum design wind pressures: 

a. Uniform pressure 30 psi. 

2. Deflection Limits:  Perforated metal wall panel assemblies shall withstand 
horizontal deflections no greater than L/90 of the span. 

2.3 WALL PANEL MATERIALS 

A. Aluminum:   

1. Coil Stock meeting ASTM B209; Alloy and temper as required for forming operations. 

2. Thickness:  0.040 inch. 

2.4 CONCEALED FASTENER WALL PANELS 

A. Wall Panel Description:  

1. Panel Width:  12 inches. 
2. Profile:  As indicated on drawings. 
3. Panel thickness:  1-1/2 inch thick. 
4. Panel joint: Tongue and groove interlock joint.  
5. Texture: Perforated, as selected by the Architect. 
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2.5 ACCESSORIES 

A. Wall panel accessories:  Provide accessories as required for a complete installation.  
Accessories shall be as indicated on approved shop drawings and per manufacturer’s 
approved standard details.  Match material and finish of metal wall panels. 

1. Closure Strips:   

a. Closed Cell Closure Strips:  Provide minimum 1 inch thick matching 
metal wall panel profile. 

b. Metal Profile Closure Strips:  Shall be fabricated from same gauge, 
material and finish as metal panel. 

2. Concealed Clips:  20 gauge; ASTM A240or ASTM A666, Type 304, dead soft, 
fully annealed. 

3. Panel Reveal Trim:  Extruded aluminum; 0.078 inch thick, 6063-T5 alloy.  

a. Profile:   As shown on Drawings. 

B. Trim: 

1. Fabricate trim from same material and material thickness as wall panels.  Finish 
to match metal wall panels. 

2. Locations include, but are not limited to the following:  Drips, sills, jambs, corners, 
framed openings, parapet caps, and fillers. 

C. Metal Framing: As indicated on the drawings. 

D. Fasteners:  Self-tapping stainless steel screws, bolts, nuts, self-locking rivets and bolts, 
and other suitable fasteners designed to withstand design loads. 

2.6 FABRICATION 

A. Metal wall panels and liner panels shall be formed to lap and interconnect with edges of 
adjacent panels which are then mechanically attached through panel to supports using 
concealed fasteners. 

B. Panels shall be factory formed.  Field formed panels are not acceptable. 

C. Trim Accessories:  Provide manufacturer’s standard extruded aluminum trim. 

2.7 FINISHES SHALL BE AS SELECTED BY THE ARCHITECT 

A. Aluminum: 

1. Finish and Color: 

a. Panels shall be finished on exterior and interior surfaces. 
b. Finish System: 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Provide field measurements to manufacturer as required to achieve proper fit of the metal 
wall panels to building envelope.  Measurements shall be provided in a timely manner so 
that there is no impact to construction or manufacturing schedule. 

B. Supporting Steel:  Verify that Supporting Steel members are installed within the following 
tolerances: 

1. Plus or minus 1/8 inch in 5 feet in any direction along plane of framing. 

2. Plus or minus 1/4 inch cumulative in 20 feet in any direction along plane of framing. 

3. Plus or minus 1/2 inch from framing plane on any elevation. 

4. Plumb or level within 1/8 inch at all changes of transverse for performed corner 
panel applications. 

5. Verify that bearing support has been provided behind vertical joints of horizontal 
panel systems and vertical joints of horizontal panel systems.  Width of support 
shall be as recommended by manufacturer. 

C. Examine individual panels upon removing from the bundle; notify manufacturer of panel 
defects.  Do not install defective panels. 

3.2 PANEL INSTALLATION 

A. Installation shall be in accordance with manufacturer’s installation guidelines and 
recommendations. 

B. Install panels plumb, level, and true-to-line to dimensions and layout indicated on 
approved shop drawings. 

C. Cutting and fitting of panels shall be neat, square and true.  Torch cutting is prohibited. 

3.3 TRIM INSTALLATION 

A. Place trim and trim fasteners only as indicated per details on the approved shop drawings. 

3.4 CLEANING AND PROTECTION 

A. Remove protective film immediately after installation.  

B. Touch-up, repair or replace metal panels and trim that have been damaged. 

C. After metal wall panel installation, clear weep holes and drainage channels of obstructions, 
dirt, and sealant. 

END OF SECTION 
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SECTION 07 51 03 

ROOF OVERFLOW DRAINS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install roof overflow drains as indicated on the drawings and specified. 

1.3 SUBMITTALS 

A. Submit shop drawings and product data that fully describe the roof drains.  Include compo-
nent sizes, rough-in requirements, service sizes and finishes. 

PART 2 - PRODUCTS 

2.1 ROOF OVERFLOW DRAINS 

A. Subject to compliance with specified requirements provide products of the manufacturer 
indicated on the drawings or “or equal” products by one of the following: 

1. Zurn
2. Josam 
3. Smith. 

B. Provide lacquered cast iron two piece body with double drainage overflow flange, weep 
holes, reversible clamping collar, round, polyethylene dome strainer, and no hub outlet. 

C. Lead lining shall conform to ASTM B749 and weigh not less than 4 pounds per sq.ft. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install roof drains in accordance with manufacturer's instructions to ensure durability and 
serviceability and permit the intended performance.  

B. Flashing for Roof Drains:  Provide the lead lining in a manner that will not adversely affect 
the required roof warranty.   Set flashing in a full bed of adhesive.  Clamp the roof mem-
brane, flashing sheet, and stripping felt in the drain clamping ring.  Secure clamps so that 
roof membrane and drain flashing are free of wrinkles and folds. 

END OF SECTION 
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SECTION 07 54 12 

THERMOPLASTIC MEMBRANE SARNAFIL ROOFING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install a complete adhered Sika Sarnafil thermoplastic roofing system 
including membrane, flashings and other components. 

1.3 WARRANTY 

A. Special Warranty:  Manufacturer’s standard form, without monetary limitation, in which 
manufacturer agrees to repair or replace components of membrane roofing system that 
fail in materials or warranty period.  Failure includes roof leaks. 

1. Special warranty includes roofing membrane, base flashings, roofing membrane 
accessories, roof insulation, fasteners, cover boards, substrate board, vapor 
retarder, walkway products and other components of membrane roofing system. 

2. Warranty Period:  15 years from date of Substantial Completion. 

B. Special Project Warranty:  Submit roofing Installer’s warranty, on warranty form at end of 
this Section, signed by Installer, covering Work of this Section, including all components 
of membrane roofing system such as roofing membrane roofing system such as roofing 
membrane, base flashing, roof insulation, fasteners, cover boards, substrate boards, 
vapor retarders, and walkway products, for the following warranty period: 

1. Warranty Period:  Two years from date of Substantial Completion. 

1.4 REFERENCES 

A. Standard references shall conform to current edition of American Society for Testing and 
Materials (ASTM) Standards:  

Parameters 
ASTM 
Test Method 

Minimum ASTM 
Requirement 

Sarnafil Typical 
Physical Properties 

Reinforcing Material - Fiberglass 
Overall Thickness, min., inches (mm) D638 0.045 (1.14) [0.0    inches)] 
Tensile Strength, min., psi (MPa) D638 1500 (10.4) 1600 (11.1) 
Elongation at Break, min. (machine x tranverse) D638 250% / 230% 270% / 250% 
Seam strength(2), min. (% of tensile strength) D638 75 80 
Retention of Properties After Heat Aging D3045 - - 

Tensile Strength, min., (% of original) D638 90 95 
Elongation, min., (% of original) D638 90 90 

Tearing Resistance, min., lbf (N) D1004 10 (45.0) 14 (63.0) 
Low Temperature Bend, -40º F (-40º C) D2136 Pass Pass 
Accelerated Weathering Test (Xenon Arc) D2565 5,000 Hours Pass 

Cracking (7x magnification) - None None 
Discoloration (by observation) - Negligible Negligible 
Crazing (7 x magnification) - None None 
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Parameters 
ASTM 
Test Method 

Minimum ASTM 
Requirement 

Sarnafil Typical 
Physical Properties 

Linear Dimensional Change D1204 0.10 % 0.02% 
Weight Change After Immersion in Water D570 ± 3.0% 2.5% 
Static Puncture Resistance, 33 lbf (15 kg) D5602 Pass Pass 
Dynamic Puncture Resistance, 7.3 ft-lbf (10 J) D5635 Pass Pass 

*Failure occurs through membrane rupture not seam failure. 

1.5 SUBMITTALS  

The Applicator shall submit to the Owner (or Representative) the following: 

A. Copies of Specification. 

B. Samples of each primary component to be used in the roof system and the 
manufacturer's current literature for each component. 

C. Written approval by the insulation manufacturer (as applicable) for use and performance 
of the product in the proposed system. 

D. Sample copy of Sika Sarnafil's warranty. 

E. Sample copy of Applicator's warranty. 

F. Dimensioned shop drawings which shall include: 

1. Outline of roof with roof size and elevations shown. 

2. Details of flashing methods for penetrations. 

3. Technical acceptance from Sika Sarnafil. 

G. Certifications by manufacturers of roofing and insulating materials that all materials 
supplied comply with all requirements of the identified ASTM and other industry 
standards or practices. 

H. Certification from the Applicator that the system specified meets all identified code and 
insurance requirements as required by the Specification. 

1.6 PRODUCT HANDLING 

A. All products delivered to the job site shall be in the original unopened containers or 
wrappings bearing all seals and approvals. 

B. Handle all materials to prevent damage.  Place all materials on pallets and fully protect 
from moisture. 

C. Membrane rolls shall be stored lying down on pallets and fully protected from the weather 
with clean canvas tarpaulins.  Unvented polyethylene tarpaulins are not accepted due to 
the accumulation of moisture beneath the tarpaulin in certain weather conditions that may 
affect the ease of membrane weldability. 

D. As a general rule all adhesives shall be stored at temperatures between 40º F (5º C) and 
80º F (27º C).  Read instructions contained on adhesive canister for specific storage 
instructions. 
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E. All flammable materials shall be stored in a cool, dry area away from sparks and open 
flames.  Follow precautions outlined on containers or supplied by material 
manufacturer/supplier. 

F. All materials which are determined to be damaged by the Owner's Representative or Sika 
Sarnafil are to be removed from the job site and replaced at no cost to the Owner. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. The components of the Sarnafil Adhered roof system are to be products of Sika Sarnafil 
as indicated on the Detail Drawings and specified in the Contract Documents. 

1. Other Accesptable Manufacturers:  Subject to compliance with specified 
requirements (especially warranty requirements), the following manufacturers 
may also be acceptable: 

a. Duro-Last Roofing, Inc. 
b. Firestone Building Products Company. 
c. Flex Membrane International, Inc. 
d. GAF Materials Corporation. 
e. GenFlex Roofing Systems. 

B. Components to be used that are other than those supplied or manufactured by Sika 
Sarnafil may be submitted for review and acceptance by Sika Sarnafil.  Sika Sarnafil's 
acceptance of any other product is only for a determination of compatibility with Sika 
Sarnafil products and not for inclusion in the Sika Sarnafil warranty.  The specifications, 
installation instructions, limitations, and/or restrictions of the respective manufacturers 
must be reviewed by the Owner's Representative for acceptability for the intended use 
with Sika Sarnafil products. 

2.2 MATERIALS 

A. Sarnafil G410 Feltback fiberglass reinforced membrane with a lacquer coating. 

B. Membrane shall conform to ASTM D4434 (latest version), "Standard for Polyvinyl 
Chloride Sheet Roofing".  Classification:  Type II, Grade I. 

C. Sarnafil G410-15, 60 mil (1.5 mm), thermoplastic membrane with fiberglass reinforcement. 

2.3 FLASHING MATERIALS 

A. Wall/Curb Flashing: 

1. Sarnafil G410 Membrane: A fiberglass reinforced membrane adhered to 
approved substrate using Sarnacol adhesive.  Consult Product Data Sheets for 
adhesive options and additional information. 

2. Sarnafil G459: Membrane An asphalt-resistant, fiberglass reinforced membrane 
adhered to approved substrate using Sarnacol adhesive.  Consult Product Data 
Sheet for adhesive rates and additional information. 

3. Sarnaclad: A PVC-coated, heat-weldable sheet metal capable of being formed 
into a variety of shapes and profiles.  Sarnaclad is a 25 gauge, G90 galvanized 
metal sheet with a 20 mil (1 mm) unsupported Sarnafil membrane laminated on 
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one side.  The dimensions of Sarnaclad are 4 ft x 8 ft (1.2 m x 2.4 m) or 4 ft x 10 
ft (1.2 m x 3.0m).  Consult Product Data Sheet for additional information. 

B  Perimeter Edge Flashing: 

1. Sarnatherm: A rigid isocyanurate foam insulation with black mat facers.  
Sarnatherm is available in 4 x 4 ft (1.2 x 1.2 m) or 4 x 8 ft (1.2 x 2.4 m) sizes and 
various thicknesses. Consult Product Data Sheet for additionalinformation. 

2. DensDeck® Prime: A fire-tested, gypsum hardboard with glass-mat facers and a 
pre-primed surface on one side. DensDeck Prime is provided in a 4 x 8 ft (1.2 x 
2.4 m) board size and in thicknesses of 1/4, 1/2 and 5/8 inch (6, 13 and 16 mm).  
Consult Product Data Sheet for size, thickness and additional information. 

C Insulation Board Adhesive: 

1. Sarnacol 2163 Adhesive: A low odor, VOC compliant, one step, low-rise 
urethane foam used to attach insulation to approved compatible substrates.  
Adhesive is applied with a gravity fed applicator or by hand with a dual 
component caulk gun.  Additional adhesive may be required for rougher 
surfaces.  Consult Product Data Sheets for additional information.  Application 
rate is as follows:  Coverage -  Approximately 600 sq. ft. (55.7 sq. m) per case.  
Rates are based on an application pattern of 4 ribbons, 1/4-1/2 in. (6-13 mm) 
beads, 12 in. (30 cm) o.c. per 4 x 4 ft. (121.9 x 121.9 cm) insulation board.  
Coverage rates may vary over irregular surfaces.  

D. Crossgrip Walkway: 

1. A rolled-out walkway protection mat used to protect Sarnafil roofing membrane 
from mechanical abuse.  Crossgrip Walkway is 9/16 inch (14 mm) thick flexible 
pvc with a heavily textured surface.  Crossgrip Walkway is loose laid on top of 
completed Sika Sarnafil roof assemblies.  Where design windspeeds exceed 94 
mph (150 km/h) the walkway must be secured with loops of Sarnafil membrane 
welded to the field sheet.  Consult Product Data Sheet for additional information. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Poured Structural Concrete Deck: The roof deck shall be smooth, even, free of dust, dirt, 
excess moisture or oil and be structurally sound.  Sharp ridges, other projections and 
accumulations of bitumen above the surface shall be removed to ensure a smooth 
surface before roofing.  Any deteriorated decking shall be repaired and made smooth. 

3.2 INSTALLATION 

A. Insulation: 

1. Insulation shall be installed according to insulation manufacturer's instructions. 

2. Insulation shall be neatly cut to fit around penetrations and projections. 

3. Install tapered insulation in accordance with insulation manufacturer's shop drawings. 

4. Install tapered insulation around drains creating a drain sump. 
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5. Do not install more insulation board than can be covered with Sarnafil membrane 
by the end of the day or the onset of inclement weather. 

6. Use at least 2 layers of insulation when the total insulation thickness exceeds 2-
1/2 inches (64 mm). Stagger joints at least 12 inches (0.3 m) between layers. 

B. Sarnafil Membrane: 

1. The surface of the insulation or substrate shall be inspected prior to installation of 
the Sarnafil roof membrane.  The substrate shall be clean, dry, free from debris 
and smooth with no surface roughness or contamination.  Broken, delaminated, 
wet or damaged insulation boards shall be removed and replaced. 

C. Sarnacol 2121 Adhesive: 

1. Over the properly installed and prepared substrate, Sarnacol 2121 adhesive  
shall be poured out of the pail and spread using notched 1/4 inch x 1/4 inch x 1/4 
inch (6 mm x 6 mm x 6 mm) squeegees.  The adhesive shall be applied at a rate 
according to Sika Sarnafil requirements (no adhesive is placed on back of the 
membrane).  The formation of a film on the surface of the adhesive shall not be 
allowed to occur.  The membrane shall be carefully unrolled into the wet 
adhesive while the edges are overlapped 3 inches (75 mm).  The membrane 
shall be pressed firmly into the adhesive layer with a water-filled, foam-covered 
lawn roller by frequent rolling in two directions. 

2. Notes: Sarnacol 2121 shall not be used if temperatures below 40ºF (5ºC) are 
expected during application or subsequent drying time. No adhesive shall be 
applied in seam areas.  All membrane shall be applied in the same manner.  
Sarnacol 2121 shall not be used on vertical surfaces or sloped surfaces greater 
than a 2 inch (50 mm) rise per 1 horizontal foot (0.3 m). 

D. Hot-Air welding of seam overlaps: 

1. All seams shall be hot-air welded.  Seam overlaps should be 3 inches (75 mm) 
wide when automatic machine-welding and 4 inches (100 mm) wide when hand-
welding, except for certain details. 

2. Welding equipment shall be provided by or approved by Sika Sarnafil.  All mechanics 
intending to use the equipment shall have successfully completed a training course 
provided by a Sika Sarnafil Technical Representative prior to welding. 

3. All membrane to be welded shall be clean and dry. 

E. Hand-Welding: Hand-welded seams shall be completed in two stages.  Hot-air welding 
equipment shall be allowed to warm up for at least one minute prior to welding. 

1. The back edge of the seam shall be welded with a narrow but continuous weld to 
prevent loss of hot air during the final welding. 

2. The nozzle shall be inserted into the seam at a 45 degree angle to the edge of 
the membrane.  Once the proper welding temperature has been reached and the 
membrane begins to "flow," the hand roller is positioned perpendicular to the 
nozzle and rolled lightly.  For straight seams, the 1-1/2 inch (40 mm) wide nozzle 
is recommended for use.  For corners and compound connections, the 3/4 inch 
(20 mm) wide nozzle shall be used. 
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F. Machine Welding: 

1. Machine welded seams are achieved by the use of Sika Sarnafil's automatic 
welding equipment.  When using this equipment, Sika Sarnafil's instructions shall 
be followed and local codes for electric supply, grounding and over current 
protection observed.  Dedicated circuit house power or a dedicated portable 
generator is recommended.  No other equipment shall be operated 
simultaneously off the generator. 

2. Metal tracks may be used over the deck membrane and under the machine 
welder to minimize or eliminate wrinkles. 

3.3 COMPLETION 

A. Prior to demobilization from the site, the work shall be reviewed by the Owner's 
Representative and the Applicator.  All defects noted and non-compliances with the 
Specifications or the recommendations of Sika Sarnafil shall be itemized in a punch list.  
These items must be corrected immediately by the Applicator to the satisfaction of the 
Owner's Representative and Sika Sarnafil prior to demobilization. 

B. All Warranties referenced in this Specification shall have been submitted and have been 
accepted at time of contract award. 

END OF SECTION 
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SECTION 07 60 00 

FLASHING AND SHEET METAL 

PART 1  - GENERAL 

1.1 SUMMARY 

A. Provide and install all flashings and sheet metal work indicated on the Contract Drawing 
and hereinafter specified, not specifically described in other Sections these 
Specifications, but required to prevent penetration of water through the exterior shell of 
the building. 

B. LEED Goals:  The project requirements are to use materials with recycled content such 
that the sum of the postconsumer recycled content plus ½ of the preconsumer content 
constitutes at least 10%, based on cost, of the total value of the materials in the project. 

1.2 QUALITY ASSURANCE 

A. Standards:  In accordance with best trade practice, Architectural Sheet Metal Manual, 
latest edition by the Sheet Metal and Air Conditioning Contractors National Association, 
Inc. (SMACNA). 

B. Fabricator's Qualifications:  Products used in the work of this Section shall be produced 
by fabricators regularly engaged in the manufacture of similar items and with a history of 
successful production acceptable to the City Engineer or the Consultant. 

C. Installer Qualifications:  Use adequate numbers of skilled installers who are thoroughly 
trained and experienced in the necessary crafts and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the work of 
this Section. 

D. Standard commercial items may be used for flashing, trim, reglets, and similar purposed 
provided such items meet or exceed the quality standards specified. 

E. Current recommendations of the National Roofing Contractor's Association (NRCA) 
Roofing and Waterproofing Manual latest edition. 

1.3 SUBMITTALS 

A. General:  Comply with applicable provisions in SUBMITTALS in DIVISION 1-GENERAL 
REQUIREMENTS of these Specifications. 

B. Comply with requirements of Section 010220 – ENVIRONMENTAL PROCEDURES for 
submittal and documentation of environmentally sensitive materials per LEED goals listed 
above. 

C. Manufacturer's Data: 

1. Complete materials list of all items proposed to be furnished and installed under 
this Contract. 

2. Manufacturer's specifications and other data required to demonstrate compliance 
with the specified requirements. 
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3. Shop Drawings in sufficient detail to show fabrications, installation, anchorage, 
and interface of the work of this Section with the work of adjacent trades: 

4. Manufacturer's recommended installation procedures when approved by the City 
Engineer or the Consultant will become the basis for inspecting and acceptance 
or rejection of actual installation procedures used on the Work. 

D. Samples:  To be provided when requested by the City Engineer or Consultant for 
approval of surface finish or texture. 

1.4 COORDINATION 

A. Coordinate work of this Section with that of roofing and waterproofing and dampproofing 
trades so that all sheet metal work and related items will provide waterproof connections. 

1.5 INSPECTION 

A. Shop Inspection Required:  On all shop fabricated items if called for on the reviewed 
shop drawings, at no cost to the Contractor or his Subcontractor. 

B. To assure quality as specified, the Consultant or the City Engineer may inspect work in 
process and installation to assure quality of work and revise process to achieve desired 
quality.  

1.6 PROTECTION (PRODUCT HANDLING) 

A. Adequately guard against damaging sheet metal work by walking on or placing of other 
materials thereon during construction operations.   After completion of work of this 
Section, replace damaged work and remove stains and debris.   

B. Replace or repair work of other trades damaged during this Section's work operations to 
the full satisfaction of the Inspector at no added cost to the City.  Patched or defective 
work will not be accepted. 

1.7 GUARANTY-WARRANTY 

A. The Contractor shall and does hereby warrant and guaranty that all work executed under 
this Contract be free from defects of materials and workmanship for a period of one year 
from the date of final acceptance of the project by the Board of Public Works, except 
certain specific items of work, materials and equipment requiring a guaranty or warranty 
for a greater period of time is specified. 

PART 2  - PRODUCTS 

2.1 MATERIALS AND GAGES 

A. Where sheet metal is required, and no material or gage is indicated on the Drawings, 
provide the highest quality and gage commensurate with the referenced standards. 

B. Note: all steel contributes to the LEED Goal for recycled content listed above. 

2.2 GALVANIZED STEEL 

A. Galvanized sheet metal shall comply with ASTM A526, G90 Commercial hot-dip 
galvanizing. 
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B. Gages:  As indicated on the Contract Drawings and in these Specifications, understood 
to be U.S. Standard Gage, minimum No. 24 unless otherwise indicated or noted. 

2.3 LEAD 

A. Pure sheet lead weighing 4 pounds. 

2.4 RELATED MATERIALS 

A. Solder:  Where solder is required, comply with ASTM B32, composed of not less than 
40% block tin, with manufacturer's name, class and grade thereon. 

B. Flux:  Muriatic acid killed with zinc or an approved brand of soldering paste.  After 
soldering, was off remaining acid flux with a solution of soap and 5 to 10 percent washing 
soda. flux for stainless steel. 

C. Flashing Cement:  Neoprene, ASTM D412, trowel grade having 500 pound psi tensile 
strength and 250 percent elongation. 

D. Fastenings:  Bolt, expansion anchors, screws and/or nails as required for best 
workmanship. 

E. Adhesives shall be urethane-based or epoxy based Nordot Adhesives by Synthetic 
Surfaces Inc., or equal. 

2.5 NAILS, RIVETS, AND FASTENERS 

A. Use only soft iron rivets having rust-resistive coating, galvanized nails, and cadmium 
plated screws and washers in connection with galvanized iron and steel. 

B. Use same metal fasteners as metal being installed. 

C. Use annular type nails for securing sheet metal to wood.  Use soft iron rivets with rust-
resistive coating with ferrous metals. 

2.6 EDGE STOPS 

A. Expansion joints shall be provided at 20-foot intervals for galvanized steel edge stops, 
except that where the distance between the last expansion joint and the end of the 
continuous run is more than half the required interval spacing an additional joint shall be 
provided.  Joints shall be evenly spaced. 

B. A continuous cleat shall be provided to secure the bottom loose edge of the edge stop.  
Cleat butt joints shall be spaced approximately 1/8-inch apart.  The cleat shall be 
fastened to the supporting construction with nails evenly spaced not more than 12 inches 
on centers.  Where the fastening is to be made to concrete or masonry, screws shall be 
used and shall be driven in expansion shields set in concrete or masonry.  The cleat for 
edge anchorage shall be installed to extend below the supporting construction to form a 
drip and to allow the flashing to be hooked over the lower edge at least 3/4 inch.  The 
cleat shall be of sufficient width to provide adequate bearing area to ensure a rigid 
installation. 

C. The top edge of the edge stop shall be hemmed.  Expansion joints shall be shop 
fabricated to form a sleeve that will receive the longitudinal strips, enveloping them 
internally.  Corner units with mitered joints shall be provided. 
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D. Provide a continuous pressure treated nailer affixed in the concrete formwork.  The edge 
flange shall be set in elastomeric sealant, and secured to the structure with through 
slotted holes, face nailed at 8 inches on The lower edge of fascia shall be hooked 3/4 
inch over a continuous cleat. 

2.7 DRIP SCREEDS 

A. Provide drip screeds for installation above the heads of doors, windows, and other 
openings for the purpose of directing water away from the opening.  Fabricate drips of 
galvanized steel not lighter than 18 gage with the lower edge formed on a brake at a 45 
degree angle outwardly.  Drill holed for countersunk screw fastening. 

2.8 OTHER MATERIALS 

A. Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the approval of the City Engineer or 
the Consultant. 

B. Roofer's Cement:  Federal Specification SS-C-153, Type I, black. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. General:  Examine the areas and conditions under which work of this Section will be 
performed.   

B. Surfaces to receive sheet metal shall be smooth, sound, clean and dry.  Correct 
conditions detrimental to timely and proper completion of the work.  Do not proceed until 
detrimental conditions are corrected. 

3.2 WORKMANSHIP 

A. General: 

1. Form sheet metal accurately and to the dimensions and shapes required, 
finishing molded and broken surfaces with true, sharp, and straight lines and 
angles and, where intercepting other members, coping to an accurate fit and 
soldering securely. 

2. Unless otherwise specifically permitted by the Consultant, turn exposed edges 
back 1/2". 

3. Coordinate work of this Section with work of other Sections.   Verify placement of 
wood blocking, nailers, inserts, nailing strips, cants, etc. 

B. Fabrication:  Form, fabricate, and install sheet metal so as to adequately provide for 
expansion and contraction in the finished work. 

1. Accurately form items to required shape and size.  Molded or braked members to 
have true, straight, and sharp lines and angles.  Cope members to accurately fit 
and be securely soldered at intersections. 

2. Turn back all exposed edges 1/2-inch unless otherwise noted on the drawings. 

3. Adequately provide for expansion and contraction in the completed work. 
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4. Take care of preserve coatings; avoid scaring or breaking of coating. 

5. Accurately install work as hereinafter specified and as indicated on the Contract 
Drawings. 

C. Weatherproofing: 

1. Finish watertight and weathertight where so required. 

2. Make lock seam work flat and true to line, sweating full of solder. 

3. Make lock seams and lap seams, when soldered, at least 1/2" wide. 

4. Where lap seams are not soldered, lap according to pitch, but in no case less 
than 3". 

5. Make flat and lap seams in the direction of water flow. 

D. Joints: 

1. Join parts with rivets or sheet metal screws where necessary for strength and 
stiffness. 

2. Provide suitable watertight expansion joints for runs of more than  40'-0", except 
where closer spacing is indicated on the Drawings or required for proper 
installation. 

3. On continuous sheet metal shapes, splicing joints shall be soldered and 
smoothed out to match finish surface.  

E. Nailing: 

1. Whenever possible, secure metal by means of clips or cleats, without nailing 
through the exterior metal. 

2. In general, space nails, rivets, and screws not more than 8" apart and, where 
exposed to the weather, use lead washers. 

3. For nailing into wood, use barbed galvanized roofing nails 1-1/4" long by 11 gage. 

4. For nailing into concrete, use drilled plugholes and plugs. 

3.3 SOLDERING 

A. General: 

1. Thoroughly clean and tin the joint materials prior to soldering. 

2. Perform soldering slowly, with a well heated copper, in order to heat the seams 
thoroughly and to completely fill them with solder. 

3. Perform soldering with a heavy soldering copper of blunt design, properly tinned 
for use. 

4. Make exposed soldering on finished surfaces neat, full flowing, and smooth. 
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5. After soldering, thoroughly acid flux with a soda solution. 

3.4 TESTS 

A. Demonstrate by hose or standing water that the flashing and sheet metal are completely 
watertight.   For testing the built-in gutter, allow water to stand at least 24 hours. 

3.5 DISSIMILAR MATERIALS PROTECTION 

A. Separate aluminum or copper from contact with cementitious materials and other metals 
(except stainless steel and/or zinc) with a heavy coat of bituminous paint, liquid 
neoprene, or chromate gasketing or priming. 

3.6 REPAIR OF DAMAGED GALVANIZED SURFACES 

A. Clean and pretreat with a phosphoric or vinyl resin primer. 

1. Metal Surfaces to be Painted.  Apply coat of zinc dust-zinc oxide primer, Federal 
Specification TT-P-641d. 

2. Metal Surfaces to be Left Unpainted:  Coat with a 90 percent zinc content paint; 
PRC cold galvanizing process, "Galvicon" or "Drygalv". 

3.7 ROOFING SHEET METAL WORK 

A. General:  All surfaces to which sheet metal is applied or attached to be free from defects 
of any kind and brushed clean; set flush or remove any projections, nails, fins, etc., as 
required for neat, secure, and waterproof installation. 

B. Reglets and Counterflashings: 

1. Materials:  24-gage galvanized sheet steel of gage noted on the Contract 
Drawings. 

2. Products:  Metal spring-lock flashings by Metco Metal Products Co., Los 
Angeles, California, or Lane-Aire Permanent Flashings by Lane-Aire Mfg. Co., 
Los Angeles, California, or "Spring Lock" Reglet and Counterflashing System by 
Fry Reglet Corp., Los Angeles, California. 

3. Installation:  As per manufacturer's approved shop drawings and printed instructions. 

C. Flashings for Overflow Drains Passing Through Roof: 

1. Material:  20-gage galvanized sheet steel. 

2. Fabrication and Installation:  Overflow drain to extend two inches above roof 
surface.  Flashings to be sized to properly fit around overflow drain pipe and be 
sealed watertight.   Flashing flange to extend at least 6-inches in all directions 
and be embedded in roofing bitumen over the roof insulation under the roofing 
felts. 

D. Flashings for Electrical Conduit Passing Through Roof: 

1. Materials:  20-gage galvanized sheet metal. 
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2. Fabrication and Installation:  Extend sleeve minimum 6-inches above roof 
surface of size to properly fit the conduit or antenna and sealed watertight.  
Extend 4-inch roof flanges in all directions and embed in roofing bitumen. 

E. Sheet Metal Covering on Flat, or Sloped Surfaces:  Except as specified or indicated 
otherwise, cover and flash all minor flat, or sloped surfaces, and small decks with metal 
sheets of the material used for flashing; maximum size of sheets, 16 inches by 18 inches.  
Fasten sheets to wood with metal cleats.  Lock seams and solder.  Lock aluminum 
seams and fill with sealer as recommended by aluminum manufacturer.  Provide an 
underlayment of building paper for all sheet metal covering. 

F. Gutters shall terminate at least 1/2 inch away from vertical surfaces.  Gutters shall be 
hung with high points at ends or equidistant from downspouts and shall have a slope of 
not less than 1/16 inch per foot. 

END OF SECTION 



WORK ORDER NO. E1701121B BUILT-IN ALUMINUM GUTTERS 
RESEDA SKATE FACILITY 07 60 08 - 1 

SECTION 07 60 08 

BUILT-IN ALUMINUM GUTTERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2    SUMMARY 

A. Furnish and install built-in aluminum gutters, including underlayment, flashing and sheet 
metal as indicated on the drawings and specified. 

1.3    ACTION SUBMITTALS 

A.   Submit shop drawings.  Include Indicate thicknesses, dimensions, fastenings and 
anchoring methods, expansion joints, and other provisions necessary for thermal 
expansion and contraction.  Scaled manufacturer's catalog data may be submitted for 
factory fabricated items. 

PART 2 - PRODUCTS 

2.1    BUILT-IN ALUMINUM GUTTERS 

A.   Furnish aluminum sheet metal items in 8-to 10-foot lengths.  Single pieces less than 8 
feet long may be used to connect to factory-fabricated inside and outside corners, and at 
ends of runs.   Provide accessories and other items essential to complete the sheet metal 
installation.  These accessories shall be made of the same materials as the items to 
which they are applied. Fabricate sheet metal items of the materials specified below.  
Sheet metal items shall have mill finish unless specified otherwise. 

B.   Aluminum Sheet:  Conform to ASTM B 209, alloy and to suit forming operations and 
performance required. 

1. Thickness: Not less than 0.40 inches. 
2. Profile as indicated on the drawings. 

C.   Soldering Flux:  Conform to ASTM B284. 

D.   Solder:  Conform to ASTM B32. 

E.   Bituminous Plastic Cement:  Conform to ASTM D2822, Type I. 

F.   Fasteners:  Use aluminum or stainless steel nails, screws, or other mechanical fastening 
devices. 

2.2 WATERPROOF UNDERLAYMENT BACKING 

A. Provide waterproof membranes under aluminum gutters.  Waterproofing materials shall 
be either polyethelene sheet, or unrethane type as follows: 

1. Polyethylene sheet Waterproofing:  Manufacturer’s standard proprietary product 
consisting of composite sheets, 60 inches wide by a nominal thickness of 0.030, 
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composed of an inner layer of chlorinated polyethylene sheet faced on both sides 
with laminated high-strength nonwoven polyester material, designed for 
embedding in thin set mortar. 

2. Products:  Subject to compliance with specified requirements, provide one of the 
following (or equal): 

a. Polyethylene Sheet Waterproofing:  “Nobleseal TS”, Noble Co. 
(distributed by H.B. Fuller Co.). 

b. Urethane Waterproofing and Tile-Setting Adhesive:  “Hydroment Ultra-
Set”, Bostik construction Products Div. 

PART 3 - EXECUTION 

3.1    INSTALLATION  OF WATERPROOFING 

A.   Install waterproofing in compliance with waterproofing manufacturer’s instructions to 
produce a waterproof membrane of uniform thickness bonded securely to substrate. 

B.   The metal-flashing flange of drains, and other penetrations through the membrane shall 
be sealed to the waterproofing membrane, then covered, flashed and sealed watertight. 

3.2    INSTALLATION OF GUTTERS 

A.   Install aluminum in accordance with the approved shop drawings.  Secure gutters in 
place without penetrating the underlying waterproofing membrane. 

3.3    LEAKAGE TESTS 

A.   Both the waterproofing membrane and the built-in gutter shall be subjected to separate 
leakage tests and there shall be no visible or detectable leakage. 

B.   After the waterproofing has properly cured, and approved, the cavity shall be filled with 
water and tested.  The Contractor shall fill the cavity with water.  Advise the Owner of the 
time of the test.  Keep cavity half full the first 12 hours of test, then fill to full capacity.  
Monitor the water level intermittently during the first 24 hours of the fill test and then daily 
for the next 2 days with measurements taken at the same time each day.  Use a measuring 
rule with at least 1/8-inch calibrations.  Notify the Owner immediately of any loss of water 
greater than 3/16 inch or any detectable or visible leaks.  If there is no measurable drop in 
the water, or the drop is less than 3/16 inch during the test period, the waterproofing will be 
accepted.  If leakage is detected, the Contractor shall drain the water from the cavity.  
When empty, clean the waterproofing, and carefully inspect the membrane for evidence of 
failures or other possible sources of leakage.  Repair defects found in the waterproofing 
and repeat tests until there is no loss of water greater than 3/16 inch. 

C.   After the aluminum gutter has been installed, it shall pass the same leakage test as 
specified for the waterproofing membrane. 

END OF SECTION 
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SECTION 07 77 22 

ROOF ACCESS HATCHES WITH SAFETY POLE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install roof access hatches with safety pole, and accessories is indicated on 
the drawings and specified. 

1.3 QUALITY ASSURANCE 

A. Submit manufacturer’s technical product data, illustrations, specifications, rough-in 
diagrams, details, dimensions, installation instructions and general maintenance 
recommendations. 

B. Coordinate rough opening sizes and installation work with that of the roofing installer and 
other trades to ensure proper fit up, and weather tightness. 

C. Exercise care to avoid damage during unloading, storing and installation.   Immediately 
remove and replace any damaged products. 

PART 2 - PRODUCTS 

2.1 ROOF ACCESS HATCHES: 

A. Fabricate units of sizes shown, single-leaf type unless otherwise indicated, for 40 lbs. per 
sq. ft. external loading and 20 lbs. per sq. ft. internal loading pressure.  Frame with 9" 
high integral-curb double-wall construction with 1-1/2" insulation, cant strips and cap 
flashing (roofing counter-flashing), with welded or sealed mechanical corner joints.  
Provide double-wall cover (lid) construction with 1" insulation core.  Equip units with 
complete hardware set including hold-open devices, interior padlock hasps, and both 
interior and exterior latch handles. 

1. Provide gasketing. Fabricate units of aluminum or zinc coated steel, or in 
combination, at Contractor's option. 

2. Provide a torsion coil spring to assist in lifting the cover. 

B. Manufacturers:  Subject to compliance with specified requirements, provide prefabricated 
roof hatch units with ladder up safety pole as manufactured by Milcor, or an "or equal" 
product by one of the following: 

1. Milcor Inc. 
2. Babcock-Davis Hatchways Inc. 
2. Dur-Red Products. 
3. Bristol Fiberlite Industries. 
4. O'Keefe's, Inc. 
5. Bilco Co. 
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2.2 LADDER-UP SAFETY POLE 

A. Safety:  Ladder shall be equipped with a center mounted mechanism that fosters the 
safety of the person using the ladder.  The safety pole shall be readily raised as an 
individual ascends through the hatch door and affixes securely in the upright position, 
automatically locks when fully extended. 

B. Mechanism:  A release mechanism shall allow the safety pole to be lowered from below 
the hatch door.  The mechanism shall meet OSHA requirements, and shall be Bilco 
Model LU-2 (galvanized), or an "or equal" model by one of the aforementioned 
manufacturers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with manufacturer's instructions and recommendations. Coordinate with 
installation of roof deck and other substrates to receive accessory units, and vapor 
barriers, roof insulation, roofing and flashing; as required to ensure that each element of 
the work performs properly, and that combined elements are waterproof and 
weathertight.  Anchor units securely to supporting structural substrates, adequate to 
withstand lateral and thermal stresses as well as inward and outward loading pressures. 

B. Flange Seals:  Except as otherwise indicated, set flanges of the unit in a thick bed of 
roofing cement, to form a seal. 

C. Cap Flashing:  Where cap flashing is required as component of hatch, install it to provide 
adequate waterproof overlap with roofing or roof flashing (as counter flashing).  Seal with 
thick bead of mastic sealant. 

D. Operational Units:  Test operate hatches, ladder up pole, and other operable 
components.  Clean and lubricate joints and hardware.  Adjust for proper operation. 

E. Clean exposed surfaces in accordance with manufacturer's instructions.  Touch up 
damaged metal coatings. 

F. Demonstrate by water hose that the installation is completely weathertight. 

END OF SECTION 
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SECTION 07 84 00 

FIRESTOPPING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Scope of Work:  Provide all labor and materials or a combination of materials to form an 
effective barrier against the spread of flame, smoke and gases and to maintain the 
integrity of the time-rated firestopping system in the following locations, but not 
necessarily limited to, of fire resistive and non-fire resistive constructions: 

1. In concealed spaces of stud walls and partitions, including furred spaces at the 
ceiling and floor levels and at 10-foot intervals both vertical and horizontal, along 
the length of the wall. 

2. In all interconnections between concealed vertical and horizontal spaces occur at 
soffits, drop ceilings and cove ceilings. 

3. In concealed space between stair stringers at the top and bottom of the run and 
between studs along and in line with the run of stairs if the wall under the stairs 
are unfinished. 

4. In openings around vents, pipes, ducts, chimneys, fireplaces and similar 
openings which afford a passage for fire at ceiling and floor levels. 

5. In openings of area separation walls in fire resistive or non-fire resistive 
construction. 

6. Duct, cable, cable tray, conduit, electrical busways and raceways, and pipe 
penetrations through fire rated horizontal barriers (above grade floor slabs/ceiling 
assemble), and verticle barriers (partitions and walls) of fire resistance rated 
areas such as occupied rooms, storage spaces, mechanical and electrical 
rooms. 

7. Penetrations of vertical shafts such as pipe chases. 

8. The gaps at the perimeter joint of the above grade floor slabs and curtain walls. 

9. Penetrations in fire resistive floor-ceiling, roof-ceiling, wall-ceiling, and parapet 
wall systems. 

10. Head of wall joints between the top of fire resistive walls and underside of ceiling 
or roof assemblies. 

11. Exterior wall and floor openings and joints. 

12. All perimeter joints of the door frames, windows and louvers in fire rated walls or 
exterior walls.  Coordinate and provide fire, hot gases, smoke and draft control 
sealant between door and door frame, meeting UBC Standard 7-2 (Part I and II), 
UL10B and UL10C. 

13. Openings around structural members which penetrate floors or walls. 
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B. Related Work:  Documents affecting work of this Section include, but are not necessarily 
limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS and Sections 
in DIVISION 01 - GENERAL REQUIREMENTS of the Project Manual. 

1.2 QUALITY ASSURANCE 

A. Labor:  Use adequate number of skilled workers who are thoroughly trained and certified 
by the manufacturer, and experienced in the necessary crafts and who are completely 
familiar with the specified requirements and methods needed for the proper performance 
of the work of this Section. 

B. Code Requirements:  All work of this Section shall conform to the latest requirements of 
the National Fire Protection Association (NFPA), the Los Angeles City Fire Department, 
Los Angeles City Building Code, Plumbing Code, Mechanical Code, Electrical Code, and 
Applicable Amendments. 

C. Materials shall meet the requirements of the NFPA 101, "Life Safety Code" and NFPA 70 
"National Electrical Code". 

1.3 SUBMITTALS 

A. Conform to applicable provisions of SHOP DRAWINGS/SUBMITTALS of DIVISION 01 - 
GENERAL REQUIREMENTS of the Project Manual. 

B. Material List: Submit a list of all material intended to be used in this Project and their 
locations. 

C. Shop Drawings:  Shall be submitted for City Engineer’s review and shall include 
manufacturer's descriptive data, material safety data sheet, typical details, installation 
instructions, and the fire-test report and data as appropriate for the time-rated 
construction and location of all firestopping. The fire-test report and data shall include a 
certification by a nationally recognized testing authority or by other supporting, evidence 
satisfactory to the Consultant Architect or City Engineer. 

D. Mock-up Panels: Submit mock-up panel, minimum 12 inches x 12 inches, for each of 
proposed materials with the proposed application/installation. 

E. Color samples. 

F. Installer Training certificates. 

G. Any alternate or substitution to fire resistive material or construction must be approved by 
City Engineer and Local governing official on the basis of evidence submitted by a 
California licensed Structural Engineer obtained by the Contractor showing that the 
material or construction meets the required fire resistive classification. 

H. Submit product certificates signed by manufactured of firestopping material certifying that 
the products furnished, comply with requirements. 

1.4 PRODUCT HANDLING 

A. Delivery:  Materials shall be delivered to the job-site in the original unopened packages or 
containers showing name of the manufacturer and the brand name. 

B. Storage:  Materials shall be stored off the ground and shall be protected from damage 
and exposure to heat, sunlight and other the elements. 
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C. Handling:  Damaged or deteriorated materials shall be removed from the job-site and 
shall be replaced with new materials at no added cost to the City. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Firestopping Materials in Combustible Construction/Building Assembly: 

1. Except locations specified in the codes where the noncombustible materials are 
required; firestopping in combustible construction/building assembly may consist 
of 2 inches nominal lumber or two thicknesses of 1-inch nominal lumber with 
broken lap joints or one thickness of 23/32 inch plywood with joints backed by 
23/32 inch plywood. 

2. Firestops may also be of gypsum board, cementitious board, mineral wool or 
other approved materials securely fastened in place.  Walls having parallel or 
staggered studs for sound transmission control shall have fire stops of mineral 
wool or other approved non-rigid material. 

B. Firestopping Materials in Fire Resistive Constructions:  Fire resistive walls, floor-ceiling or 
roof ceiling construction shall have fire-resistance rating set forth in the Contract 
Drawings or code requirements.  Penetrations in wall, floors and ceiling requiring 
protected opening; construction joints and gaps occurring between floors; the intersection 
of floors to exterior walls; and intersection of the top of wall to ceiling shall be firestopped. 
The firestopping materials shall consist of commercially manufactured products tested for 
firestop installations and shall meet or exceed the requirements of ASTM E814 - 
STANDARD TEST METHOD FOR FIRE TESTS OF THROUGH - PENETRATION 
FIRESTOPS. 

1. F and T Rating System:  Material shall conform to Flame (F)-rating and 
Temperature (T)-rating requirements of ASTM E814 – STANDARD TEST 
METHOD FOR FIRE TESTS OF THROUGH-PENETRATION FIRE STOPS. 
Unless specified otherwise, F-rating and T-rating shall have rating of not less 
than the required rating of the construction assemblies. 

C. The firestopping shall also comply with the following minimum requirements: 

1. Flame Spread: Twenty-five (25) or less when tested in accordance with ASTM 
E84 - STANDARD TEST METHOD FOR SURFACE CHARACTERISTICS OF 
BUILDING MATERIAL. 

2. Smoke Density/Development: Fifty (50) or less when tested in accordance with 
ASTM E84. 

3. Fuel Contribution: Twenty-five (25) or less when tested in accordance with ASTM 
E84. 

4. Nontoxicity:  Nontoxic to human beings at all stages of application and during fire 
conditions. 

5. Firestopping at penetrations of electrical cables or conduits shall also comply 
with requirements of NFPA 70. 

6. Fire Resistance: 
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a. Materials used to seal penetrations in time-rated construction assemblies 
shall be capable of preventing the passage of flame and hot gases 
sufficient to ignite cotton waste when subjected to ASTM E119 - TEST 
METHODS FOR FIRE TESTS OF BUILDING CONSTRUCTION AND 
MATERIALS time-temperature fire conditions. Materials shall have rating 
of not less than required rating of the construction assemblies. 

b. Materials used to seal openings between floor slabs and curtain walls 
shall be capable of preventing the passage of flame and hot gases 
sufficient to ignite cotton waste when subjected to ASTM E119 time-
temperature fire conditions. Material shall have rating of not less than 
required rating of the construction assemblies. 

c. Material shall not require a rise in temperature to install or activate seal. 

7. Construction joint/gap fire stopping material must be tested for cyclic movement 
according to ASTM E1399 - TEST METHOD FOR CYCLIC MOVEMENT AND 
MEASURING THE MINIMUM AND MAXIMUM JOINT WIDTHS OF 
ARCHITECTURAL JOINT SYSTEMS and to meet or not to exceed 500 cycles at 
10 cycles per minute. 

8. All firestopping material in exterior surface application shall be moisture, water 
[and Ultraviolet light] resistant, in addition to fire, smoke and gas resistant. 

9. All firestopping material shall be halogen, solvents and asbestos free and comply 
with local regulations controlling use of volatile organic compounds (VOCs) and 
capable for new painting. All firestopping material shall be non-toxic to building 
occupants. 

D. All firestopping products must be from a single manufacturer.  All trades shall use 
products from same manufacturer. 

E. Where floor openings without penetrating items are more than [4 inches] in width and 
subject to traffic or loading, firestopping materials with supporting steel plate must be 
capable of supporting same loading as floor. 

F. Conduit and piping terminations or penetrations at roof, wall or slab on grade subject to 
moisture or ground water shall be sealed with water resistant fire stopping. 

G. Accessories:  As part of the contract, provide components for each firestopping system 
that are needed to form, support or install the firestopping material. Use components 
specified by the firestopping manufacturer, and approved by the qualified testing agency 
and local governing agencies for the designated fire-resistance-rated system. 

Accessories include, but are not limited to, the following: 

1. Slag wood fiber insulation. 
2. Foams or sealants used to prevent leakage of fill materials in liquid state. 
3. Polyethylene/polyurethane backer rod. 
4. Rigid polystyrene board. 
5. Temporary forming materials. 
6. Substrate primers. 
7. Steel sleeves. 
8. Retraining angles/retaining angles. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: examine areas and conditions under which work is to be 
performed and identify conditions detrimental to proper or timely completion. 

1. Verify barrier penetrations are properly sized and in suitable temperature and 
humidity conditions for application of materials. 

2. Do not proceed until unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Clean surfaces to be in contact with penetration seal materials of dirt, grease, oil, loose 
materials, rust, or other substances that may affect proper fitting, adhesion, or the 
required fire resistance. 

B. PRIMING 

Use only the primer recommended by the firestopping manufacturer and approved by the 
City Engineer for any particular installation. Apply primer in strict accordance the 
manufacturer’s recommendations as approved by the City Engineer prior to application of 
fire stopping. 

3.3 INSTALLATION 

A. Firestopping shall be installed at locations shown or specified in accordance with 
manufacturers’ written instruction and fire-test report. Cutting and patching of 
construction and providing sleeves, where required and/or shown in Contract Drawings or 
specified in other sections. 

B. Filling the Voids:  Firestopping material shall completely fill void or sleeve annular 
spaces, or opening at the penetration regardless of geometric configuration, subject to 
tolerances established by the manufacturer. Firestopping for filling voids in floors in which 
the smallest dimension of the void is 4-inches or more shall support the same load as the 
floor is designed to support. 

C. Insulated Pipes and Ducts:  Insulated pipes and ducts penetrating fire-rated floors and 
walls shall be insulated with materials which provide the same performance as the 
firestopping material. This material shall extend a minimum of 6-inches on each side of 
the opening.  Vapor barrier of such insulation shall have a perm-rating of 0.03 maximum. 

D. Electrical Conduits:  Outlet boxes on opposite sides of walls or partitions shall be 
separated by a horizontal distance of [24 inches]. 

E. Seal holes or voids made by penetrations to ensure an effective fire and smoke barrier. 

F. Where large openings are created in walls or floors to permit installation of pipes, ducts, 
cable tray, bus duct or other items, close unused portions of opening with firestopping 
materials tested for the application. 

G. Install smoke stopping as specified for firestopping. 

H. All penetrations including electrical panel, fire extinguisher cabinet, plumbing access 
door, and toilet accessories through any combustible or noncombustible firestoppings 
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within the cavity of fire resistive or non-fire resistive wall assemblies must be tightly 
sealed with a noncombustible material impervious to the passage of fire, smoke or gas. 

I. Use only the filler or backing material recommended by the fire stopping manufacturer 
and approved by the City Engineer for each installation. Compress the filler or backing 
material 25% to 50% as recommended by the manufacturer to secure a positive and tight 
fit. When using the filler or backing material of tube or rod stock, avoid lengthwise 
stretching of material.  Do not twist or braid hose or rod backing stock. 

All firestopping must be inspected prior to any wall or ceiling closure. 

J. For air duct, mount retaining angles to all sides of the air duct on both sides of the wall 
assemblies with the appropriate fasteners in recommended spacing.  Angles do not have 
to be attached to the wall. 

K. For head of wall joints, spray firestopping material to completely cover mineral wool and 
to over lap a minimum of ½ inch on to gypsum wall and metal decking on both sides of 
wall. 

3.4 IDENTIFICATION 

Install identification marker or plate in a visible position next to the firestopping. For a 
continuous opening, install on both sides identification marker or plate minimum 10 feet 
on center. For any wall penetration, identification marker or plate shall be installed on 
each side of the penetration. 

3.5 CLEAN-UP 

1. Clean adjacent surfaces free from fire seal as the installation progress. Do not use any 
solvent cleaning agent until it is approved by the manufacturer or City Engineer. 

2. Remove excess fire seal from adjacent surfaces of joint, penetrations, etc. leaving the 
work in a neat and clean condition. 

END OF SECTION 
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SECTION 07 92 00 

CAULKING AND SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Throughout the Contracted Work furnish all tools, equipment, materials, and supplies and 
perform all labor to provide a positive barrier against passage of air or moisture from the 
exterior. 

1. Caulk and Seal around entire exposed perimeters of all penetrations and 
openings through walls and for slabs on grade where any item is installed in the 
opening or through the penetrations. 

2. Caulk and seal the sheet metal flashings and other items penetrating through the 
roof. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Reference Standards: 

1. All materials specified herein shall conform to the requirements of the 
publications hereinafter listed, to the extent that the requirements therein 
specified are not in conflict with the provisions of this Section. 

2. References to "ANSI Standards" shall mean the American National Standards 
Institute Publication A116.1-1967 "Two Component Elastomeric Sealing 
Components for the Building Trade". 

B. Qualifications of Manufacturers:  Products used in the work of this Section shall be 
produced by manufacturers regularly engaged in the manufacture of similar items and 
with a history of successful production acceptable to the City Engineer or the Consultant. 
 Manufacturer shall have been on business of manufacturing the specified types of 
Sealants for not less than 10 years.  

C. Qualification of Installers: 

1. Installers shall be thoroughly trained and experienced in the necessary skills and 
be thoroughly familiar with the specified requirements and shall have a minimum 
of 5 years experience installing caulking and sealants. 

2. Installers shall be completely familiar with the joint details shown on the Contract 
Drawings and installation requirement hereinafter specified in this Section. 

1.3 SUBMITTALS 

A. Manufacturer's Data: Comply with provisions in the SUBMITTALS in DIVISION 01 – 
GENERAL REQUIREMENTS of these Specifications. 



WORK ORDER NO. E1701121B CAULKING AND SEALANTS 
RESEDA SKATE FACILITY 07 92 00 - 2 

1. Submit within 45 days after execution of the Contract: 

a. A complete materials list showing all items specified to be furnished and 
installed under this Section. 

b. Sufficient data to demonstrate that all materials meet or exceed the 
specified requirements. 

c. Specification, installation instructions and general recommendations from 
manufacturer showing procedures under which it is proposed that 
materials will be installed. 

d. Upon approval by the City Engineer or the Consultant, the proposed 
installation procedures will become the basis for inspection and 
acceptance or rejection of actual installation procedures used on the 
work. 

B. Samples:  Submit separate samples for each type of caulking or sealant material, 
together with manufacturer's data, all as necessary to fully demonstrate functional and 
service ability characteristics that comply with the specified requirements.  Obtain 
approval prior to delivery of materials to the job-site for material substitutions.  Samples 
of the sealant in concrete construction expansion joints shall be applied between 1-inch 
thick concrete blocks to the full size and shape of sealant in the joints indicated.  Conform 
to the provisions of MATERIALS, SAMPLING AND TESTING of Section 31 in the 
GENERAL CONDITIONS of these Specifications. 

1.4 GUARANTEE 

A. Guarantee:  The guarantee period specified in Section 28 of the GENERAL 
CONDITIONS of these Specifications shall hereby be extended to two (2) years.  
Contractor shall provide the City Engineer with a written guarantee against any inherent 
or developed defects in material or in installation and file five (5) copies of same with the 
City Engineer or the Consultant as a prerequisite for final acceptance of the work. 

B. Warranty shall further state that installed sealants are warranted against the following: 

1. Water leakage through sealed joints. 
2. Adhesive or co-adhesive failure of sealant. 
3. Staining of adjacent surfaces caused by migration of sealant or primer. 
4. Chalking or visible color changes of the cured sealant. 

1.5 DEFECTIVE WORK 

A. Work will be adjudged defective by the City Engineer or the Consultant if leakage results 
from failure of sealant or caulking to bond to adjacent work or if it hardens, cracks, 
shrinks, or runs or stains adjacent work. 

B. Remove defective work, clean joints and install new caulking and/or sealant materials as 
approved by the City Engineer or the Consultant at no added cost to the City. 

1.6 PRODUCT HANDLING 

A. Delivery and Storage:  Deliver all materials of this Section to the job-site in their original 
unopened or unbroken containers with all labels intact and legible at time of use.  Store 
only under conditions recommended by the manufacturer concerning shelf life, 
temperature humidity, ensuring the fitness of the material when installed.  Do not retain 
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on the job-site any material which has exceeded the manufacturer's recommended shelf 
life. 

B. Protection:  Use all means necessary to protect the materials of this Section before, 
during and after installation and to protect work and materials of other trades. 

C. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the City Engineer or the Consultant, at no added cost to the 
City. 

PART 2 - PRODUCTS 

2.1 GENERAL 

Materials shall conform to the referenced standards specified hereinafter, to the extent that they 
do not conflict with requirements of this Section. 

2.2 SEALANTS 

A. Type of Sealants: 

1. Asphalt Sealant shall conform to Federal Specifications SS-S-1614 (1), EDOCO 
Technical Product No. 3060 or Burke's No. 400 Sealing Compound. 

2. Elastomeric Joint Sealant:  Federal Specification TT-S-00227E (3) for 2-part 
rubber base sealant or Federal Specification TT-S-230A for 1-part synthetic 
rubber base sealant. 

a. Use "Class A" sealant for non-traffic bearing horizontal surfaces. 

b. Use "Class B" sealant for vertical surfaces. 

B. Sealant Colors: 

1. Colors for each sealant installation will be selected by the City Engineer or the 
Consultant from standards colors normally available from the manufacturer.  
Should such standard color is not available from the approved manufacturer 
except at additional charge, provide all such colors at no additional cost to the 
City. 

2. In concealed installations and in partially or full exposed installations, where so 
approved by the City Engineer or the Consultant, use standard gray or black 
sealant. 

2.3 CAULKING MATERIALS 

A. Caulking Compound:  W.R. Grace & Co. "Hornflex Standard Gun Grade" or "Thiokol" 
approved polysulfide sealant for all other joints including miscellaneous vertical joints, 
exterior door, window and louver frames, etc. 

B. Caulking Stop:  Polyurethane for open joints of size 1-1/2 times the joint width opening 
and depth no more than 3/8 inch for sealant bite. 

C. Oakum:  Untarred, picked (loose), fine hemp fibers. 
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2.4 BACKUP MATERIALS FOR SEALANTS 

A. Primers and Bond Breakers: As recommended by the sealant manufacturer in their 
published instructions. 

B. Backer Rods and Other Backing Materials: Type as recommended by the Sealant 
manufacturer. 

1. Closed-cell resilient urethane or polyvinyl chloride foam; 
2. Closed-cell polyethylene foam; 
3. Closed-cell sponge of vinyl or rubber; 
4. Polychoroprene tubes or beads; 
5. Polyisobuthlene extrusion; 
6. Oil-less dry jute. 

C. Filler for Use with Asphalt Sealant: Asphalt impregnated, as per ASTM D 1715. 

D. Filler of Use with Elastomeric Sealer: Plain type as per ASTM D 1752 Type II or Type III. 

E. Surface Covers:  (Where Simple bond-prevention is necessary). 

1. Polyethelene Tape, pressure-sensitive adhesive, required only to hold tape to the 
construction material. 

2. Aluminum foil conforming to MIL-SPEC-MIL-A-148E 

3. Heavy wax paper conforming to Fed. Spec. UU-P-270 

F. Other Materials:  All other materials, not specifically described but required for complete 
and proper caulking and installation of sealants, shall be first quality of their respective 
kinds as selected by the Contractor subject to the approval of the City Engineer or the 
Consultant. 

PART 3 - EXECUTION 

3.1 INSPECTION AND INSTRUCTIONS 

A. Manufacturer's Inspection:  Just prior to start of application of each type sealant, provide 
initial instructions at start of work in order to verify if physical conditions are proper in 
order to properly instruct applicators and that supervision provided is by qualified 
personnel handling such materials. 

B. Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to the proper and timely completion of the work.  Do not 
proceed until detrimental conditions have been corrected. 

C. Contractor to notify the manufacturer at least 72 hours prior to time inspection is required. 

D. Failure or refusal of manufacturer to provide inspection and supervision shall constitute 
grounds for non-acceptability of materials manufactured, even though specified hereinaf-
ter in this Section. 

E. Applicator shall report to the Contractor any detrimental conditions impairing the proper  
installation of  such materials.  Contractor shall correct all such detrimental conditions to 
the full satisfaction of the City Engineer or the Consultant or the Inspector at no added 
cost to the City. 
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3.2 WORKMANSHIP 

A. Application:  In strict accordance with ASTM C-962 and ASTM C-1193 and 
manufacturer's instructions and supervised by the manufacturer's approved applicator.  
Manufacturer to provide field assistance to insure proper mixing of sealants, cleaning of 
surfaces, and application of materials. 

B. Cleaning:  Immediately remove caulking and/or sealant materials from adjacent surfaces 
not specified to receive sealant, and/or caulking materials.  Leave work in a condition 
satisfactory to the City Engineer or the Consultant. 

C. Protection:  Carefully protect adjoining surfaces from staining.  Carefully provide 
necessary strippable masking where required to limit extent of caulking and sealant 
material application. 

3.3 PREPARATION (AS APPLICABLE) 

A. Joint Cleaning: Joints shall be free of foreign materials full depth of joint. Joint surfaces to 
be clean, dry and free from grease, oil, wax or other foreign matter, which would tend to 
destroy or impair adhesion.  Clean surfaces in accordance with manufacturer's 
instructions. 

B. Priming:  Joint surfaces to be primed in accordance with sealant manufacturer's 
instructions. 

C. Steel Surfaces: 

1. Steel surfaces in contact with sealant shall be sandblasted or scraped or wire-
brushed to remove mill scale. 

2. Use solvent to remove oil and grease, wiping the surfaces with clean rags. 

3. Remove protective coatings on steel by sandblasting or by a solvent that leaves 
no residue. 

* D. Aluminum Surfaces: 

1. Surfaces in contact with sealant shall be cleaned of temporary protective 
coatings, dirt, oil and grease. 

2. When masking tape is used as a protective cover, remove tape just prior to 
application of sealant. 

3. Use only such solvents to remove protective coatings as recommended for that 
purpose by the aluminum manufacturer, and which are non-staining. 

* E. Concrete and Ceramic Tile Surfaces: 

1. All contact surfaces shall be dry, sound, well brushed and wiped free from dust. 

2. Use solvent to remove oil and grease, wiping the surfaces with clean rags. 

3. Treated surfaces shall have the surface treatment removed by sandblasting or 
wire brushing. 
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4. Remove all laitance and mortar from the joint cavity. 

5. Where backstop is required, insert an approved backup material into the joint 
cavity to required depth. 

3.4 INSTALLATION OF BACKUP MATERIAL 

A. Use only the backup materials recommended by the Sealant manufacturer and approved 
by the City Engineer or the Consultant for the particular installation, compressing the 
backup material 25% to 50% to secure a positive and secure fit.  When using backup of 
tube or rod stock, avoid lengthwise stretching of material.  Do not twist or braid hose or 
rod backup stock. 

1. Sealant bite 1/8" to 2" but never more than 2 to 1/4 of joint width. 
2. Use foam backup rod or bond breaker tape to minimize joint configuration. 

3.5 PRIMING 

Use only the primer recommended by the Sealant Manufacturer and approved by the City 
Engineer or the Consultant for the particular installation.  Apply primer in strict accordance with 
manufacturer's recommendations as approved by the City Engineer or the Consultant. 

3.6 SCHEDULE 

A. Elastomeric Caulking Joint Compound:  Use in expansion and contraction joints where 
limited movement is anticipated and areas where general caulking is required. 

B. Multi-Part Sealant:  Use in expansion and construction joints and all joints in all  concrete 
walking surfaces where indicated or noted on the Contract Drawings and/or specified in 
the Specifications. 

3.7 INSTALLATION SEALANTS 

A. General:  Prior to start of installation in each joint, verify the joint type according to 
Contract Drawing Details and that the required proportion of width to depth of joint has 
been secured. 

B. Equipment:  Apply sealants under pressure with hand or power actuated gun or other 
appropriate means.  Guns shall have nozzle of proper size and shall provide sufficient 
pressure to completely fill joints as designed. 

C. Application:   

1. Caulking performed under other Sections of these Specifications shall comply 
with all of the following requirements unless specific changes are specified in 
those other Specification Sections. 

2. Fill all joints where no backing exists partially with filler material (that is 
compatible with specified caulking or sealant material). 

a. Metal to Metal Joints:  Minimum joint width of 1/4-inch. 

b. All Other Joints:  Maximum 3/4-inch, unless otherwise detailed. 

c. Minimum joint depth shall be 1/4-inch, for metal joints; 2-inch for 
concrete, masonry, and plaster work joints. 
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3. Apply sealants under sufficient pressure to completely fill all voids. 

4. Apply non-sagging type sealants in vertical joints. 

5. Apply self-leveling type sealants in horizontal joints. 

6. Apply non-tracking sealants, having a shore hardness range of 40 to 55, to 
concrete, masonry or tile expansion joints, subject to foot or vehicular traffic. 

7. Finish all exposed joints smooth, flush with surfaces, or recessed as shown. 

8. Provide strippable masking for factory applied sealing materials to prevent dirt 
contamination until parts are assembled. 

9. Tool all joints to the profile shown on the Contract Drawing Details. 

10. Caulk and seal open joints left between openings and both sides of frames on 
the exterior of building and all other joints between building units or materials 
where Contract Drawings call for caulking and/or sealants, interior and exterior or 
where necessary to completely seal off joints against passage of water, air or 
dust. 

D. Cleaning Up: 

1. Remove masking tape immediately after joints have been tooled. 

2. Clean adjacent surfaces free from sealants as the installation progresses.  Use 
solvent or cleaning agent as recommended by the sealant manufacturer. 

3. Remove excess caulking and sealants from adjacent surfaces of joints, leaving 
the work in a neat and clean condition. 

E. Concrete Expansion and/or Contraction Joints:  Construct such joints as indicated on the 
Contract Drawings and specified in DIVISION 3 - CONCRETE. 

END OF SECTION 
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SECTION 08 11 00 

METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. All materials, tools, equipment, supplies and all labor required to fabricate and install 
metal doors and frames indicated on the Contract Drawings and in these Specifications. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Qualifications of Manufacturer:  Products used in the work of this Section shall be 
produced by manufacturers regularly engaged in manufacture of similar items and with a 
history of successful production acceptable to the City Engineer or the Consultant and a 
Los Angeles City Building and Safety licensed fabricator. 

B. Qualifications of Installer:  Use adequate numbers of skilled installers who are thoroughly 
trained and experienced in the necessary crafts and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the work of 
this Section. 

C. Single Source:  All work of this Section shall be produced by a single manufacturer 
unless otherwise approved by the Consultant or City Engineer. 

D. Shop Inspection: Required in accordance with General Conditions. 

1.3 SUBMITTAL 

A. Manufacturer's Data:  Submit to the City Engineer after execution of Contract, in 
accordance with provisions in SUBMITTALS in DIVISION 01-GENERAL 
REQUIREMENTS of these Specifications, the following: 

1. Complete materials list of all items proposed to be furnished and installed under 
this Section. 

2. Manufacturers' specifications and other data required to demonstrate compliance 
with the specified requirements. 

3. Shop Drawings minimum 1/4-inch scale showing details of each frame type, 
elevations of each door design type, details of all openings, and all details of 
construction, installation, and anchorage. 

4. Manufacturer's recommended installation procedures. 

NOTE: The manufacturer's recommended installation procedures, when 
approved by the City Engineer or the Consultant, will become the basis 
for inspecting and accepting or rejecting actual installation procedures 
used on the Work. 
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1.4 PRODUCT HANDLING 

A. Delivery:  Deliver, store and handle metal doors and frames in a manner to prevent 
damage or deterioration. 

B. Packaging:  Carefully package metal doors and frames in shipping containers to prevent 
damage to doors or marring the finish during shipping and handling.  Identify shipping 
containers relative to door number and location. 

C. Storage:  Store Doors in an upright position inside the building outside of weather 
exposure until installed, where directed by the City Engineer at least 1-inch or more off 
the floor or ground and at least 1/4-inch between individual doors. 

D. Protection:  Use all means necessary to protect materials of this Section before, during 
and after installation and to protect installed work and materials of other trades. 

E. Clean Up and Touch Up:  Abraded, scarred or rusty areas of doors and/or frames shall 
be cleaned up and touched up with specified coating system immediately upon detection, 
subject to the approval of the City Engineer or the Consultant. 

F. Replacements:  In the event of damage, immediately make all replacements and/or 
repairs necessary to the approval of the City Engineer or the Consultant, at no added 
cost to the City. 

1.5 GENERAL REQUIREMENTS 

A. Labeled Doors and Frames:  Construction and necessary built-in hardware shall conform 
to NFPA Standards and Uniform Building Code with the Los  Angeles City current 
Amendments.  Both doors and frames shall bear Underwriters, Inc. label for the rating 
indicated on the "Door Schedule" on the Contract Drawings. 

B. Applicable Regulations:  All exterior metal doors must comply with air infiltration 
standards as per California Energy Conservation Standards, Title 24, Part 6, Division T-
20, Chapter 2, Subchapter 4 of the California Administrative Code. 

C. Field Measurements:  Verify all opening dimensions and field conditions at the job-site 
prior to submittal of Shop Drawings and fabrication. 

D. Clean Up:  Upon completion of work of this Section, remove all tools, equipment and 
rubbish resulting from this work from the premises and leave the work areas in a safe and 
clean condition. 

E. Exterior Door Astragals:  To be provided to prevent unauthorized entry from the outside. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Basic Materials for Doors and Transom Panels: 

1. Cold rolled steel sheets of stretcher-leveled flatness, commercial quality 
conforming to ASTM A366 and A568 and Commercial Standards, CS 242-62 
except where more stringent construction is required to satisfy U.L. labeling 
requirements. 
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2. Exterior doors shall be fabricated of sheet steel having a zinc coating of 1.25 
ounces per square foot on each side before assembly. 

3. Filler for labeled doors shall be material as approved by Underwriters 
Laboratories for fire rated doors.  Other metal doors shall be filled with 
manufacturer's standard sound deadening material. 

4. Paint:  Rust-inhibitive primer, Federal Specification TT-P-645 which shall be 
baked on applied after assembly. 

B. Basic Materials for Frames: 

1. Door Frames:  14-gage (0.0747-inch thick) cold-rolled sheet steel of stretcher-
leveled flatness conforming to ASTM A366-72. 

2. Paint:  Rust-inhibited zinc chromate primer, Federal Specifications TT-P-645 
which shall be applied after assembly. 

C. Inserts, Bolts and Fasteners:  Manufacturer's standard units, except hot-dipped galvanized 
items to be built into exterior wall, comply with ASTM A-153, Class C or D as applicable. 

2.2 FABRICATION 

A. Construction Standards for Doors and Frames:  Conform to Commercial Standards, 
CS242-62 except where more stringent construction is required to satisfy U.L. labeling 
requirements. 

B. General Construction: 

1. Construct metal doors and pressed metal frames in accordance with Contract 
Drawing details and reviewed Shop Drawings.  Provide U.L. label on doors at 
time of delivery to the job-site.  U.L. label shall be as noted on the "Door 
Schedule" on the Contract Drawings. 

2. Fabricated steel door and frame units to be rigid, neat in appearance, free from 
defects, warp or buckles and metal accurately formed to required sizes and profiles. 

3. Wherever practicable, fit and assemble units in the manufacturer's plant.  Clearly 
identify work that cannot be permanently factory-assembled before shipment, to 
assure proper assembly at the job-site. 

C. Door Fabrication: 

1. Type:  Flush, hollow steel doors, security type with suitable filler and U.L. Label. 

2. General:  In accordance with details on the Contract Drawings and reviewed 
Shop Drawings. 

3. Metal Covering:  Two formed sheets on each side of door not thinner than 12 
gage steel, rigidly connected and reinforced with 18-gage steel vertical stiffeners 
running full length of door, approximately 6-inches on center. 

4. Door Top and Bottom:  Closed and reinforced with channel member running full 
width of door.  Provide top edges of doors with channels welded in with web flush 
with upper edges of doors with no depression to eliminate accumulation of water 
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and provide protection against weather and penetration of water to interior of the 
door. 

5. Light Panels: Manufacturer's standard design with removal stops secured with 
rust-resistant oval-head countersunk screws; sizes as indicated in Door Schedule 
on the Contract Drawings; build into door neatly, plumb and square, and 
accurately off-centered. 

6. Door Edges and Hardware Reinforcements:  Join and reinforce edges with 9-
gage minimum steel strip, offset at hinge locations.  Drill and tap to receive 
mortise hinges.  Located bottom of bottom hinge 10-inches above door bottom 
and top of top hinge 5-inches below top of door, and center hinge midway 
between top and bottom hinges.  Reinforce at locksets, panic bars, closers, and 
remainder of specified hardware; use specified minimum thickness material. 

7. Cutouts:  Make neatly to indicated size to receive louvers and lights with integral 
stops and/or applied stops on the exterior securely welded in place.  Conceal all 
welds.  Make interior removal stops, of at least 18 gage steel, sized to 
commensurate glass or louver thickness.  Secure in place with countersunk oval 
head Phillips head sheet metal screws at maximum 10-inches on centers, except 
as otherwise indicated on the Contract Drawings. 

8. Interior Door Louvers:  Inverted "V" type as indicated on the Contract Drawings. 

9. Fire-Rated Door Louvers:  Controllair "FLDL" fusible link door louvers by 
Anemostat Controllair Co., Los Angeles, California, or equal; U.L. approved with 
movable 16-gage cold rolled "Z" shaped steel blades and frame with stainless 
steel pivots an U.L. approved 135 degree F fusible link and with baked-on epon 
enamel prime finish. 

10. Exterior Door Louvers:  Straight blades formed of 18-gage steel extended storm 
proof "Z" Section.  Securely weld to flush permiter frames formed of the same 
gage and material as the blades, welded or riveted at corners.  Provide on back 
side of louver a 1/4 inch mesh galvanized screen in a removable U-shaped 
galvanized frame. 

11. Transoms:  Material, thickness and construction shall match doors in the same 
opening. 

D. Door Frame Fabrication: 

1. Type:  Pressed metal steel door frames of unit-type design. 

2. Fabrication: 

a. Accurately form to required shape, size and profile, as indicated on the 
Contract Drawings. 

b. Weld corners full length of joint and grind welds smooth. 

c. Jamb anchors on frame to be 12-gage steel for attachment to masonry or 
wood or concrete; 12-gage steel clip angle at bottom of each jamb fastening 
to floor; adjustable anchors as required by wall conditions. Provide spreader 
at the bottom of frame to be removed after frame is set and anchored.  
Provide minimum two anchors at head section and in jambs and one anchor 
for each 2-1/2 feet of door height or fraction thereof. 
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d. Provide manufacturer's gauge label for each item. 

E. Preparation for Finish Hardware: 

1. Prepare hollow metal door units to receive mortised and concealed finish 
hardware, including cutouts, reinforcing, drilling and tapping in accordance with 
final Finish Hardware Schedule and templates provided by the hardware 
suppliers.  Comply with applicable requirements of ANSI-A115, CAC Title 24, 
NFPA, BHMA and NAAMM. 

2. Accurately reinforce door and frame, drill and tap for hardware.  For exterior door 
and frame, all reinforcing plates shall be zinc coated to match door and frame 
material: 

a. Provide one internal 7 9-gage steel plate 10-inches long for each of three 
mortise hinges.  Locate top of top hinge 5-inches below top of door.  
Locate bottom of bottom hinge 10-inches above bottom of door.  Locate 
immediate hinge midway between top and bottom hinges. Weld plates to 
the door frame.   

b. Reinforce frames with 12-gage steel plates for door closers. 

F. Astragal on Exterior Doors:  Specified in the FINISH HARDWARE Section 087100. 

G. Shop Finish:  Doors and frames to receive two (2) coats of a baked-on-rust inhibitive 
metal primer over bonderized surfaces and make ready for field painting at the job site. 

H. Factory Baked-On Enamel Finish: 

1. Required on all hollow metal doors and pressed metal frames.  

2. Colors:  Color shall be selected by the City Engineer or the Consultant from 
manufacturer's standard colors submitted to the City Engineer or the Consultant 
and shall be formulated to match color chip furnished by the City Engineer or the 
Consultant or as noted on the Contract Drawings. 

3. Application:  To properly clean and phosphate treat galvanized surfaces, 
manufacturer shall apply a coat of zinc chromate primer (Federal Specification 
TT-P-636) which shall be at least 1.25 combined oz. per square foot of surface 
on both sides and then shall apply two (2) coats of an acrylic baking enamel 
having 20 + 5 gloss conforming to test method 6101 of Federal Standard 141, 
each coat shall be minimum 1-mil thick and shall be baked under controlled 
conditions at proper time and temperature for the particular color desired to 
provide a hard and durable finish. 

4. Tests:  Baked-on enamel finish shall be capable of withstanding a minimum  
1000 hour salt spray test conforming to Federal Standard test method No. 141 
without appreciable undercutting and 1000 hours on Atlas Fadeometer without 
showing appreciable fading. 

5. Protection:  Doors and frames with baked-on enamel finish shall be wrapped in 
plastic film to protect against damage during transportation, handling and storage 
until time of installation.  Plastic film wrapping shall be removed just prior to 
installation of frames and doors. 
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PART 3 - EXECUTION 

3.1 INSPECTION 

Examine the areas and conditions under which work of this Section will be performed.  Correct 
conditions detrimental to the proper and timely completion of the work. Do not proceed until 
detrimental conditions have been corrected. 

3.2 INSTALLATION 

A. General:  Install hollow metal units and accessories in accordance with manufacturer's 
data and as hereinafter specified. 

B. Installation of Door Frames:  Frames shall be set into position and in, accurate alignment, 
plumb, straight and true to plane and shall be rigidly and securely anchored to the 
adjacent concrete or masonry construction and filled with grout.  Bottom anchor to wall 
shall be installed approximately 24 inches above the floor.  Upon completion of door 
frame installation, the bottom spreader shall then be removed and the frame shall be 
made ready to receive hardware and the door.  Protect frames against damage after 
erection. 

C. Installation of Doors:  Doors shall be accurately fitted, leaving 1/8 inch (plus or minus 
1/32-inch) clearance at sides and top.  Doors shall be hung plumb and square, in 
accurate alignment, true to plane on specified hardware and shall operate freely but not 
loosely without binding.  Installation of astragals specified in Section 087100 - FINISH 
HARDWARE. 

D. Final Adjustments: 

1. Check and readjust operating finish hardware items in hollow metal work just 
prior to final inspection. 

2. Leave work in complete and proper operating condition. 

3. Remove defective work and replace with work complying with the specified 
requirements. 

E. Final Cleaning:  Immediately after erection, sand smooth all rusted and damaged areas 
of prime coat and apply touch-up of compatible air-drying primes prior to painting on the 
job-site. 

F. Protection:  Provide protection for doors and frames against damage resulting from other 
construction operations until acceptance by the City.  Contractor shall repair any damage 
to baked-on-enamel finish as directed by the Manufacturer at no added cost to the City. 

G. Maintenance Materials:  Furnish the City with a full, labeled and sealed 1-gallon can of 
touch-up material of each color and instructions for repair of doors and frames. 

H. Testing:  Upon completion of installation, Contractor shall test installed doors against 
moisture and air penetration through door, frame and sill joints as directed under the 
presence of the City Engineer and/or Architect.  Contractor shall comply with corrections 
as directed by the City Engineer or Architect at no added cost to the City. 

END OF SECTION 
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SECTION 08 11 51 

STEEL TUBE DOOR FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install steel tube door frames as indicated on the drawings and specified. 

1.3 SUBMITTALS 

A. Shop Drawings:  Submit scalable drawings.  Indicate frame elevations, reinforcement, 
anchor types and spacing, location of operator, hardware, and finish. 

1.4 COORDINATION 

A. Coordinate Work with frame opening construction, door, operator and hardware installation. 
Sequence installation to accommodate required door electric wire connections. 

PART 2 - PRODUCTS 

2.1 STEEL TUBE (HSS) DOOR FRAMES 

A. Square and Rectangular HSS: ASTM A500 Grade B or C. 

B.  Galvanized per ASTM A123, G-90 after fabrication. 

C. Fabricate framework of HSS steel tubes as shown on the drawings. 

1. Continuously weld joints. Miter and weld channel frame at corners. Reinforce 
corner with plate angles. Drill and tap for fastenings and anchorages. 

2. Weld all frames and grind smooth. Provide continuous flush welds. 

3. Provide jamb anchors at 30 inches on center (or fractional portion) on each jamb. 

4. Primer:  Use the zinc rich cathodic protecting and rust inhibiting paint. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install frames as recommended by the product manufacturer and in accordance with the 
approved shop drawings. 

B. Maximum Diagonal Distortion: 1/16 inch measured with straight edges, crossed corner to 
corner. 

END OF SECTION 
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SECTION 08 30 50 

ACCESS PANELS 

PART 1   GENERAL 

1.1 SUMMARY 

A. All materials, tools, equipment, supplies and all labor required to fabricate and install 
access panels and frames indicated on the Contract Drawings and in these 
Specifications. 

1.2 RELATED WORK 

A. Documents affecting work of this Section include, but are not necessarily limited to the 
GENERAL CONDITIONS, and Sections in DIVISION 1 - GENERAL REQUIREMENTS of 
these Specifications. 

1.3 QUALITY ASSURANCE 

A. Qualifications of Manufacturer:  Products used in the work of this Section shall be 
produced by manufacturers regularly engaged in manufacture of similar items and with a 
history of successful production acceptable to the City Engineer or the Consultant. 

B. Qualifications of Installer:  Use adequate numbers of skilled installers who are thoroughly 
trained and experienced in the necessary crafts and who are completely familiar with the 
specified requirements and the methods needed for proper performance of the work of 
this Section. 

C. Single Source:  All work of this Section shall be produced by a single manufacturer 
unless otherwise approved by the Consultant or City Engineer. 

D. Fire-Resistance Ratings:  Wherever a fire-resistance classification is indicated, provide 
access panel assembly with panel door, frame, hinge, and latch from manufacturer listed 
in Underwriters Laboratories, Inc.'s "Building Materials Directory" for rating indicated on 
the Contract Drawings. 

1.    Provide UL label on each fire-rated access panel. 

E. Coordination:  Furnish inserts and anchoring devices that must be built into other work for 
installation of access panels.   Coordinate delivery with other work to avoid delay. 

1.4 SUBMITTAL 

A. General: Submit the following: 

1. Product data in form of manufacturer's technical data and installation instructions 
for each type of access panel assembly, including setting drawings, templates, 
instructions, and directions for installation of anchorage, devices. 

2. Shop drawings showing fabrication and installation of customized access panels 
and frames, including details of each frame type, elevations of panel design 
types, anchorage and accessory items. 
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1.5 GUARANTY-WARRANTY 

A. The Contractor shall and does hereby warrant and guaranty that all work executed under 
this Contract be free from defects of materials and workmanship for a period of one year 
from the date of final acceptance of the project by the Board of Public Works, except 
certain specific items of work, materials and equipment requiring a guaranty or warranty 
for a greater period of time is specified. 

PART 2   PRODUCTS 

2.1 ACCESS PANELS 

A. Manufacturers:  Subject to compliance with specified requirements, provide access 
panels by one of the following: 

1. Cesco Products 
2. Karp Associates, Inc. 
3. Milcor, Inc. 
4. Nystrom, Inc. 

B. Standard:  The design was based on Nystrom Fire Rated Access Panels, or equal, to 
establish a standard of quality.  Equal products of the aforementioned manufacturers will 
also be acceptable.  Provide the following Nystrom models, or equal: 

1. Fire Rated Wall Access Panel: 

a. Model:  APFR-WP 
b. Size:  36 x 36 Nominal Dimensions. 

2. Fire Rated Ceiling Access Panel: 

a. Model:  APFR-WP 
b. Size:  24 x 24 Nominal Dimensions. 

3. Non-Rated  Ceiling Access Panel: 

a. Model:  APWB-RD 
b. Size:  24" x 24" Nominal Dimensions. 

C. Construction: 

1. High quality commercial grade cold rolled steel with 16 gauge frame and 20 
gauge panel. 

2. Finish shall be phosphate dipped with a factory applied baked-on rust inhibitive 
gray prime finish.  Field finish paint to match adjacent surfaces. 

3. Finish Beading:  Standard 22 gauge galvanized steel drywall bead. 

4. Hinge:  Concealed Pin Hinge. 

5. Provide continuous spring closer. 

6. Latch/Lock:  Ball bearing cylinder lock operated by a recessed turn ring or flush 
key which allows surface covering to be applied over face of panel without 
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obstruction.  All panels shall have an interior latch release mechanism allowing 
panels to be unlocked from the inside. 

PART 3   EXECUTION 

3.1 INSTALLATION 

A. Install access panels where indicated on the Contract Drawings, and in accordance with 
manufacturer's installation recommendations and all applicable building codes. 

B. Set frames accurately in position and securely attach to supports with face panels plumb 
or level in relation to adjacent finish surfaces. 

3.2 ADJUST AND CLEAN 

A. Adjust hardware and panels after installation for proper operation. 

B. Remove and replace panels or frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 
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SECTION 08 31 13 

COILING COUNTER DOORS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Furnish and install coiling counter doors as indicated on the drawings and specified. 

B. Related Sections:  Division 01 - General Requirements. 

1.2 SYSTEM DESIGN REQUIREMENTS 

A. Drawings indicate locations, sizes, profiles and general details of coiling counter door 
construction and installation. 

B. Fire rated coiling doors shall bear a UL label, Warnock Hersey, FMG or other nationally 
recognized testing laboratory for the fire ratings listed in the drawings, and shall be 
approved for use by the California State Fire Marshal. 

1.3 SUBMITTALS 

A. Product Data:  Submit manufacturer's specifications, rough-in diagrams, installation 
instructions and manufacturer's data. Submit manufacturer's data on locking devices that 
are included in this Work. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Provide protection as required by manufacturer to protect products from damage during 
shipping and storage. 

1.5 WARRANTY 

A. Provide manufacturer’s one year warranty against defects in materials, fabrication, and 
installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Provide coiling counter doors manufactured by The Cookson Company, Lawrence Roll-Up 
Doors, Inc., Cornell Iron Works, or equal. 

2.2 GENERAL REQUIREMENTS 

A. Coiling counter doors shall be stainless steel, manually operated, push-up type.  Cookson 
Model CD10-1SS, Lawrence Model CDFP-SS, or equal. 

B. Locking Devices: Furnish sliding locks surface mounted on a single angle bottom bars that 
locks into each side guide. Devices shall be substantially constructed and properly adjusted 
to operate as required.  
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1. Unless otherwise specified, doors shall be provided with have sliding at each side, 
arranged to operate separately from inside face of door.  Sliding locks shall 
positively engage side guides. 

2. Doors, where slide-up wicket windows occur, shall be provided with have sliding 
bolts concealed within tubular bottom bar feature, operated from inside face of door 
by a single turn knob in center of bottom bar. 

3. Doors at instrument storage cabinets and others cabinets as indicated shall be 
provided with have sliding bolts concealed within a tubular bottom bar arranged to 
operate from outside by means of thumb turn and cylinder-lock, set in bottom bar 
midway between side guides. 

C. Curtain slats shall be 22 gage stainless steel type 304, brush finish. 

D. Door guides shall be stainless steel type 304, brush finish. 

E. Hood shall be 24 gage stainless steel type 304, brush finish. 

F. Push-up operation shall not exceed 30 pounds of force. 

G. Furnish sheet metal Work to dimensions and shape required. Brake metal shapes true, 
sharp, straight lines and angles to a precise fit. 

2.3 LABELED COILING COUNTER DOORS 

A. Fire rated doors shall be Cookson Model FD 1-SS, Lawrence Model CLFP-SS, Cornell, or 
equal. 

B. Door shall be furnished with an automatic closing device, which shall operate upon 
activation of a fusible link.  Governor shall regulate downward speed curtain.  Door shall 
have an average closing speed of not less than 6 inches per second and not more than 24 
inches per second.  Crank and motor operated fire doors shall automatically close without a 
loss of spring tension.  Doors shall be easily reset by reconnecting the fusible link cable or 
chain and shall not require restoring spring tension. 

2.4 INTEGRAL COILING COUNTER DOORS 

A. Manually operated coiling doors with integral frame, curtain, hood, fascia and sill of 
stainless steel shall be Cookson Model CDF, Lawrence Model CDSP-SS, Cornell, or equal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Installation shall be provided by an authorized representative of coiling overhead door 
manufacturer. 

B. Install shutters and operating equipment plumb, in true alignment, free of springing, forcing, 
racking, or distortion. 

C. Provide necessary hardware, jamb anchors, inserts, hanger, and equipment supports as 
required in manufacturer's literature. 

D. Fasten curtain  guide assembly to adjacent supports with galvanized fasteners at 24 inches 
on center for a rigid installation. 
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E. Upon completion of installation, lubricate, test and adjust doors to operate easily, free from 
warp, twist or distortion and fitting weathertight for entire perimeter. 

3.2 CLEAN UP 

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site. 

3.3 PROTECTION 

A. Protect the Work of this section until Substantial Completion. 

END OF SECTION 
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SECTION 08 36 00 

OVERHEAD ROLL-UP DOORS 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish and install all overhead door assemblies and frames 
and all appurtenant work, complete and operable, including manual drive systems and 
power drive systems, including locking hardware and control systems, in accordance with 
the requirements of the Contract Documents.  Overhead door assemblies include 
sectional overhead doors and roll-up doors of the metal-curtain slat design. 

1.2 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the current reference specifications of the GENERAL REQUIREMENTS.  

B. Federal Specifications:  QQ-S-775E, Int. Amd.1Steel Sheets, Carbon, Zinc-Coated 
(Galvanized) By The Hot-dip Process. 

C. Commercial Standards: 

1. NEMANational Electric Manufacturers' Association. 
2. NECNational Electric Code. 

D. Trade Standards:  Aluminum Association:Anodizing Systems. 

E. Manufacturers' Standards:  In addition to the standards listed above, the overhead doors 
and their installation shall be in accordance with the manufacturer's published 
recommendations and specifications. 

1.3 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

B. The following submittals and specific information shall be provided. 

1. Manufacturer's Information:  Manufacturer's literature, wiring diagrams, 
manufacturer's installation instructions, and any engineering calculations that 
may be required elsewhere in this Section shall be submitted.  Calculations by a 
civil or structural engineer registered in the State of California shall be submitted 
which show that the overhead door systems and their structural connections are 
designed to meet code requirements and loads.   

2. Shop Drawings:  Shop drawings showing details of the  products and systems 
and connections to adjoining materials shall be submitted along with any 
manufacturer's installation instructions.  Schedules showing sizes, types, and 
locations of louvers and glass shall be submitted. 

3. O and M Instructions:  Upon completion, the CONTRACTOR shall deliver to the 
ENGINEER complete operation and maintenance instructions for the overheard 
door assemblies. 
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1.4 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Delivery of Materials:  Manufactured materials shall be delivered in original and unbroken 
packages, containers, or bundles bearing the name of the manufacturer. 

B. Storage:  All materials shall be carefully stored in an area that is protected from the 
elements.  Storage shall be in a manner that will prevent damage or marring of the door 
and its finish. 

PART 2 - PRODUCTS 

2.1 ROLL-UP DOORS 

A. General:  Roll-up doors shall be of the galvanized steel metal-curtain slat design and 
shall be chain-operated, and shall be weather and dust-resistant.  Doors shall be 
provided complete with slats, guides, hoods, reduction gears, galvanized hand chain, 
operating mechanism, motors, controls, wiring, brackets, gears, head, bottom and side 
weather stripping, hardware, and all other items necessary for their installation and 
operation. 

B. Wind Loading:  The doors shall be designed to withstand a windload of 20 lb/sq ft. 

C. Steel Curtain Slats:  Curtain slats shall be roll-formed from galvanized steel sheet 
conforming to Federal Specification (FS) QQ-S-775-E Int. Amd. 1, Type I, class D.  
Curtain slats shall be flat Cookson No. 5; Kinnear No. 17; or equal, and shall be of a gage 
size suitable for dimension and loading of the opening, but shall be not lighter than 20 
gage.  Slats shall be insulated. 

D. Endlocks:  Endlocks shall be continuous galvanized malleable iron castings, designed to 
provide for curtain alignment and security against lateral movement. 

E. Bottom Bar:  The bottom bar shall consist of 2 angles galvanized and bolted back-to-back 
on each side of curtain, to suit floor profile.  A replaceable flexible vinyl or neoprene 
gasket shall be provided as a weather seal and cushion bumper. 

F. Guides and Stops:  Guides shall consist of a galvanized steel angle assembly of proper 
size to retain the curtain. Guides shall be provided with weatherstripping.  Angle 
thickness shall be minimum 3/16-inch.  Jamb angles shall be anchored to the supporting 
walls with 3/8-inch bolts spaced at 30-inches on centers, and extending above door 
opening head to support the coil brackets.  Removable stops on guides to prevent over-
travel of curtain and a continuous bar for holding windlocks, where required, shall be 
provided. 

G. Barrel Assembly and Balancing Mechanism:  The barrel shall be a steel pipe of sufficient 
diameter and thickness to support the roll-up curtain without distortion of slats, and to 
limit deflection of the barrel to not more than 0.03-inch per foot of span under full load.  
The barrel shall have a minimum diameter of 4-inches.  The spring balance shall consist 
of one or more helical torsion springs of oil-tempered heat-treated steel to transfer full 
load to a single steel torsion bar in the barrel.  Rotating members shall turn on self-
lubricating graphite or grease-sealed ball bearings, with adjustment for counterbalance 
springs accessible from outside barrel.  Brackets shall be 5/16-inch-thick, cold-rolled steel 
plate, or equal strength cast iron, attached to the jamb angle guide with 1/2-inch bolts.  
Brackets shall have a bell-mouth guide groove for the curtain. 
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H. Hood:  For steel doors, the hood shall be manufactured of 24-gage galvanized steel 
sheet with bonderized treatment.  For aluminum doors, the hood shall be at least 18 B&S 
gage aluminum.  The hood shall fit over the end brackets.  Top and bottom edges of 
hood shall be rolled and reinforced for stiffness, and intermediate supports shall be 
provided as necessary.  The hood baffle shall be of neoprene and sheet metal. 

I. Chain Holder:  A chain holder shall be provided on wall with provision for padlocking. 

J. Manual Operation Features:  Manual operation shall be accomplished by endless chain, 
sprocket, and reduction gearing to the barrel, designed to require not more than a 35-lb 
pull on the chain to move curtain.  Sprockets and gears shall have machine cut teeth, or 
shall be machine-molded.  Bearings shall be lubricated for life and self-aligning, either 
self-lubricating graphite bearings or grease-sealed precision ball bearings, depending on 
size of door.  Operating chain shall be hot-dip galvanized, located at side of door as 
shown on the approved shop drawings, and shall be continuous loop design that extends 
to a point approximately 24-inches above the floor.  Chain and gear guards shall be 
provided as necessary for protection against malfunction or personal hazard. 

K. Primer and Priming:  Curtains and wicket doors shall be provided with a baked acrylic 
finish which is compatible with the finish paint.  All other metal parts, exposed and 
concealed, and doors, shall be shop-primed with primer which is compatible with finish 
paint specified.  The inside working area of the guides shall not be painted. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Installation shall be in accordance with the manufacturer's printed recommendations and 
instructions.   

3.2 INSTALLATION 

A. Doors and frames shall be accurately cut, fitted, and installed level, square, plumb, and in 
alignment.  Fasteners shall be of sufficient length, and shall be sized for loads imposed.  
Doors and frames shall be provided with accurately made cutouts, and shall be 
reinforced for strength where necessary.  Doors shall be adjusted to provide smooth, 
unbinding operation with all hardware fully operable. 

3.3 CLEANUP 

A. Upon completion of installation of the overhead doors, cleanup all waste materials and 
debris resulting from this operation and dispose of such waste materials and debris off 
the site. 

END OF SECTION 
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SECTION 08 41 60 

ALUMINUM ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide and install all storefront framing, including aluminum glass entrance doors and 
windows, indicated on the Contract Drawings and in these Specifications and as needed 
for a complete and proper installations. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Employees:  Use adequate number of Contractor's skilled employees who are thoroughly 
trained and experienced in the necessary crafts and completely familiar with the specified 
requirements and methods needed for proper performance of the Work of this Section. 

B. Referenced Specifications and Standards (As Applicable): 

1. ASTM - American Society Testing and Materials. 
2. AAMA - Architectural Aluminum Mfgr's. Association. 
3. PE1 - Porcelain Enamel Institute. 
4. AMA - Aluminum Manufacturer's Association. 

C. Applicable Regulations:  All exterior door transoms and sidelights and windows must 
comply with air infiltration standards as per California Energy Conservation Standards 
"Title 24" Division 4T20-1495 of the California Administrative Code.  Comply also to the 
following: 

1. American National Standard Institute (ANSI) A117/1 1986 
2. Americans With Disabilities Act (ADA) 

1.3 SUBMITTALS 

A. Comply with provisions of the SUBMITTALS in DIVISION 01 - GENERAL 
REQUIREMENTS of these Specifications. 

B. Shop-Erection Drawings:  Prior to fabrication and delivery furnish the City Engineer with 
structural calculations, Shop-Erection Drawings in sufficient detail to show fabrication, 
installation, anchorages, glass and glazing and hardware interface with work of adjacent 
trades for review and approval by the City Engineer or Consultant. 

C. Manufacturer's Specifications and Data:  Required to prove compliance with specified 
requirements.  Manufacture shall be a Los Angeles City Building and Safety licensed 
fabricator. 

D. Materials List:  Items proposed to be provided under this Section. 
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E. Manufacturer's Recommended Installation Procedures:  When approved by the City 
Engineer or Consultant, will become the basis for accepting or rejecting actual installation 
procedures used on the work. 

F. Samples:  Prior to fabrication and delivery, submit finish samples of frames and other 
components complete with stops, windows and hardware to the City Engineer or the 
Consultant for approval, if requested by the City.  Approved samples may be 
incorporated into the project. 

G. Certificates:  If requested by the City, Contractor shall deliver to the City Engineer or 
Consultant a certificate signed by the finisher and the Contractor stating that the 
anodized finishes provided conform to the Specifications, with the certificate deliver the 
finishes test reports of tests made on random production samples, each test report shall 
be certified. 

1.4 PRODUCT HANDLING 

A. Shipment Preparation:  Prior to shipment, manufacturer shall adequately provide 
protection for all exposed aluminum framing and trim components against damage to 
components and to anodized finish during shipping, handling and erection operations.  All 
work showing defects or damage of any kind will not be accepted. 

B. Shipping and Delivery:  Door and/or window assemblies to be shipped to the job-site in 
manufacturer's original unbroken cartons properly marked for location in building.  Stack 
framing components in a manner that will prevent binding and avoid significant or 
permanent damage. 

1.5 VERIFICATION OF JOB CONDITIONS AND FIELD MEASUREMENTS 

A. Prior to starting work or processing Shop/Erection Drawings and fabrication, verify all 
framing dimensions and installation conditions at the job-site, including heights, widths, 
and specific locations. 

B. Report to the City Engineer or Consultant all conditions adversely affecting the proper 
installation of the specified work and would require remedial work. 

C. Start of specified work shall imply Contractor's acceptance of job conditions. 

D. Contractor shall be entirely responsible for the correctness conformity, accuracy, and 
proper execution of the specified storefront framing work. 

1.6 DISSIMILAR MATERIALS PROTECTION 

A. Separate aluminum surfaces in contact with or in proximity of ferrous metals and 
cementatious materials by means of nonabsorbent tape or heavy coat of alkali-resistant 
bituminous paint or zinc-chromate primer. 

1.7 CLEAN-UP 

Upon completion of the Work of this Section, remove all tools, equipment and rubbish resulting 
from work of this Section and leave the work area in a safe and clean condition. 

1.8 WARRANTY 

A. Comply with provisions of Section 28 in the GENERAL CONDITIONS of these 
Specifications. 
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B. Failure due to defective materials or workmanship is deemed to include, but not to be 
limited to: 

1. Failures in operation of operating component or components; 

2. Leakage or air infiltration in excess of the specified standard; 

3. Deterioration of finish to an extent visible to the unaided eye; 

4. Defects which contribute to unsightly appearance, potential safety hazard, or 
potential untimely failure of the Work of this Section or the Work as a whole. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. All materials hereinafter specified shall be products of the United States Aluminum 
Corporation, Kawneer Co. Inc. or equal.  Provide Los Angeles City Building and Safety 
Research Report number and expiration date. 

B. Storefront Framing and Windows:  Thermo-set system, perimeter combinations with a 
nylon clip that prevents the transfer of heat and cold through the metals using 2-thick 
laminated acoustical glass. 

C. Swinging Aluminum-Glass Door:  No. 250 narrow stile door with a bottom rail of 10-
inches conforming to Handicapped Regulations (CAL/ABL and ADA), 1-3/4-inch thick 
size of door as indicated on the Contract Drawings. 

2.2 STOREFRONT AND ENTRANCE FRAMING 

A. Materials:  Aluminum extrusions, 6063-T5 alloy and temper, corrosion resistant, having 
an ultimate tensile strength of not less than 22,000 psi; shapes and sizes as indicated on 
the Contract Drawings and approved Shop/Erection Drawings. 

1. Framing Members:  Not less than 0.125-inch wall thickness; subject to 
commercial tolerances of plus or minus 10 percent; Component No. TG-418 and 
Face Component No. TP-138. 

2. Trim Members:  Not less than 0.062-inch wall thickness. 

3. Fasteners:  Where required to secure framing to adjoining structure to be 
aluminum, stainless steel, or other non-corrosive metal guaranteed to be 
compatible with aluminum extrusions. 

4. Glazing:  Flush type aluminum snap-in shapes and manufacturer's standards 
non-stretch, highshore vinyl pull-in, or roll-in type glazing beads (color compatible 
with anodic color coating of aluminum framing and trim). 

5. Finish:  All storefront and swinging door framing and trim shall have 
manufacturer's standard dark bronze anodized finish. 

6. Weatherstripping:  Manufacturer's standard for exterior door. 

7. Aluminum Sill Cover, color to match the aluminum frame and trim, No. SC-200 or 
SC-100, size as required to make a watertight installation. 
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8. Aluminum Filler Plates, (2) two OSI aluminum plates with vinyl spacers, 
approximately 2-inch thickness, color of filler plates to match framing and trim. 

B. Door Frame:  Aluminum Frame No. TJ450 with continuous vinyl thermo-break No. 
VT450; delete fixed stop and install filler piece plus the soundproof doorstop specified 
under hardware section; finish of door frame shall match adjacent framing and trim. 

2.3 DOOR HARDWARE 

A. Floor Hinge:  Single acting-offset pivot, no-hold open, 105 back stop, unit complete with 
cement case and dress plates; door-O-matic No. F251R, or equal. 

B. Pivots:  Standard type, fully mortised, top and intermediate pivot, door-O-matic No. 280 
AC for tip and No. D19 AC for intermediate; finish shall match the dark bronze anodized 
aluminum finish. 

C. Threshold:  7-inch with end plate for use with offset floor hinge, aluminum, all corners 
mitered return, finish No. #130 dark bronze. 

D. Lock:  Standard 1-point securely lock with aluminum flat faceplate; finish to match the 
dark bronze aluminum frame; Adams Rite MS1851, or equal. 

E. Push and Pull:  United States Aluminum No. P-007, with black insert and anodized finish 
to match the door frame. 

F. Cylinders, Stop and Indicator:  See FINISH HARDWARE - Section 087100. 

G. Door Seals and Door Bottom:  Zero "Sound-Stop Door System No. 770 Compress-O-
Matic 3001, sound stop for head and jamb, and No. 361 sound stop at sill; finish shall be 
Duranodic 313 to match the frame and door.  All corners mitered, welded and ground 
smooth and made watertight. 

2.4 GLASS 

A. Furnished and installed under Section 088000 - GLASS AND GLAZING.  See Subsection 
3.4A3 of the Section for further data. 

2.5 FIXED OR OPERATING ALUMINUM WINDOWS 

A. Type:  United States Aluminum Corporation of Los Angeles standard 1-3/4-inch. x 5-inch. 
or equal. 

B. Construction:  Aluminum of 6063-T5 alloy and temper; equipped vinyl glazing (black 
color) channel to accommodate designated glass thickness. 

C. Hardware and Locks:  The bottom rail of the sliding panel shall house a recessed flush 
self-latching, spring loaded mechanisms.  The lock shall clamp on sill track to prevent lift-
out. 

D. Finish:  Finish shall be uniform and shall match appearance and equality of that specified 
for storefront framing and entrance doors. 



WORK ORDER NO. E1701121B ALUMINUM ENTRANCES AND STOREFRONTS 
RESEDA SKATE FACILITY 08 41 60 - 5 

2.6 FABRICATION 

A. Fabricate in strict accordance with the manufacturers' specifications and Shop Erection 
Drawings as approved by the City Engineer or Consultant, prefabricating in the Manufac-
turer's shop to the maximum extent practicable. 

B. Provide hairline fit at joints, make watertight with smooth continuity of line and accurate 
relation of planes and angles.  Securely fasten. 

PART 3 – EXECUTION 

3.1 SURFACE CONDITIONS 

A. Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper completion of the Work.  Do not 
proceed until detrimental conditions are corrected. 

3.2 COORDINATION 

A. Coordinate fabrication schedule with construction progress as required with other trades 
to assure proper and adequate provision in the work of those trades for interface with the 
Work of this Section to avoid delay of the Work. 

B. Make measurements as required in the field to assure proper fit of doors and framing 
assemblies with adjacent work prior to fabrication. 

3.3 WORKMANSHIP 

A. Install the Work of this Section in strict accordance with the original design, the approved 
Shop Drawings, pertinent requirements of governmental agencies having jurisdiction, and 
the manufacturer's recommended installation procedures as approved by the City 
Engineer, anchoring all components firmly into position for long life. 

B. General:  All work shall be done by workers skilled in the fabrication and installation of 
this type of work.  Where assemblies require field connections, temporarily assemble 
work in the shop and test for accuracy of fit. 

C. Specifics:  (As Applicable) 

1. Complete all cutting, fitting, forming, drilling, and grinding of all metal work prior 
to cleaning, finishing, treatment, and application of anodic color coating. 

2. Where field cutting of framing and/or trim components is required, exercise 
extreme care not to damage or mar specified finish. 

3. Cut, drill, tap, and reinforce door frames at the factory as necessary to receive 
door hardware, except do not drill and tap for surface applied hardware until time 
of installation at the job-site.  Comply with hardware manufacturer's instructions 
and template requirements.  Where fasteners have to be exposed, they shall 
have countersunk heads and be finished to match adjoining work; otherwise, all 
fasteners shall be concealed.  Use concealed fasteners to the maximum extent 
practicable. 

4. Glazing stops shall be removable from the inside when swinging doors are 
locked, also for storefront glazing as detailed. 
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5. Provide door and storefront framing with internal stiffeners where strengthening 
is necessary and/or where indicated. 

3.4 INSTALLATION 

A. General:  Install storefront framing, swinging, door and door frame and windows in 
accordance with manufacturer's recommendations, approved Shop Drawings, and as 
specified. 

1. Set framing components plumb, level, and true to line; properly secure to 
structure. 

2. Accurately hang and adjust doors to function smoothly and quietly without 
binding complete with all specified hardware. 

3. Filler Plates:  Accurately install within storefront framing, plumb, level and in line, 
and on approved bearing blocks as per approved Shop Drawings. 

B. Adjustment:  Properly adjust all operating parts and hardware prior to glazing and re-
adjust after glazing and painting operations are completed.  Leave swinging door ready 
for use. 

C. Cleaning, Polishing and Repairing: 

1. Thoroughly clean all aluminum and porcelain enamel surfaces before acceptance 
of the building; remove all protective coatings.  Use plain water or a petroleum 
product, such as white gasoline, kerosene or distillate.  No abrasive cleaning 
agents or other material shall be used which would damage anodic color coating 
on aluminum surfaces. 

2. Clean glass surfaces after installation, complying with requirements contained in 
the "Glass and Glazing" Section for cleaning and maintenance.  Remove excess 
glazing and sealant compounds, dirt and other substances from aluminum 
surfaces. 

3. Provide watertight testing for leakage before final inspection. 

4. Remove and replace any framing or trim component damaged in any manner 
with specified materials and workmanship at no extra cost to the City and to the 
full satisfaction of the City Engineer or the Consultant. 

5. Leave all aluminum framing, trim and doors, and windows in a neat and clean 
and operable condition upon completion of the Work of this Section. 

D. Protection:  Institute protective measures required throughout the remainder of the 
construction period to ensure that aluminum entrances and storefronts will be without 
damage or deterioration, other than normal weathering, at time of acceptance. 

END OF SECTION 
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SECTION 08 42 24 

AUTOMATIC SLIDING STOREFRONT DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install automatic sliding power-operated automatic sliding doors as indicated 
on the drawings and specified. 

1.3 DEFINITIONS 

A. AAADM: American Association of Automatic Door Manufacturers. 

B. Activation Device: A control that, when actuated, sends an electrical signal to the door 
operator to open the door. 

C. IBC: International Building Code. 

D. Safety Device: A control that, to avoid injury, prevents a door from opening or closing. 

E. For automatic door terminology, refer to BHMA A156.10 for definitions of terms. 

1.4 COORDINATION 

A. Coordinate sizes and locations of recesses in concrete floors for recessed sliding tracks 
that control automatic entrances. Concrete, reinforcement, and formwork requirements 
are specified elsewhere. 

B. Templates: Distribute for doors, frames, and other work specified to be factory prepared 
for installing automatic entrances. 

C. Coordinate hardware with doors, frames, and related work to ensure proper size, 
thickness, hand, function, and finish. Coordinate hardware for automatic entrances with 
hardware required for rest of Project. 

D. Electrical System Roughing-in: Coordinate layout and installation of automatic entrances 
with connections to power supplies and access-control system. 

1.5 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.6 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual 
components and profiles, and finishes for automatic entrances. 

2. Include rated capacities, operating characteristics, electrical characteristics, and 
furnished specialties and accessories. 
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B. Shop Drawings: For automatic entrances. 

1. Include plans, elevations, sections, hardware mounting heights, and attachment 
details. 

2. Indicate dimensions, weights, loads, required clearances, method of field 
assembly, components, and location and size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 

4. Indicate locations of activation and safety devices. 

5. Include hardware schedule and indicate hardware types, functions, quantities, 
and locations. 

C. Samples for Initial Selection: For units with factory-applied color and metal-clad finishes. 

1. Include Samples of hardware and accessories involving color or finish selection. 

D. Samples for Verification: For each type of exposed finish required, in manufacturer's 
standard sizes. 

1.7 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer, manufacturer, and Certified Inspector. 

B. Product Certificates: For each type of automatic entrance.  Include emergency-exit 
features of automatic entrances serving as a required means of egress. 

C. Product Test Reports: For each type of automatic entrance, for tests performed by a 
qualified testing agency. 

D. Field quality-control reports. 

E. Sample Warranties: For manufacturer's special warranties. 

1.8 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For automatic entrances, safety devices, and control 
systems to include in operation and maintenance manuals. 

1.9 QUALITY ASSURANCE 

A. Manufacturer Qualifications: A manufacturer with company certificate issued by AAADM 
indicating that manufacturer has a Certified Inspector on staff. 

B. Installer Qualifications: Manufacturer's authorized representative who is trained and 
approved for installation and maintenance of units required for this Project and who 
employs a Certified Inspector. 

1. Maintenance Proximity: Not more than two hours' normal travel time from 
Installer's place of business to Project site. 

C. Certified Inspector Qualifications: Certified by AAADM. 

1.10 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of automatic 
entrances that fail in materials or workmanship within specified warranty period. 
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1. Failures include, but are not limited to, the following: 

a. Structural failures including, but not limited to, excessive deflection. 

b. Faulty operation of operators, controls, and hardware. 

c. Deterioration of metals, metal finishes, and other materials beyond 
normal weathering and use. 

2. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Finish Warranty: Manufacturer agrees to repair or replace components on which 
finishes fail in materials or workmanship within specified warranty period. 

1. Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to 
ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to 
ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 

2. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 AUTOMATIC SLIDING STOREFRONT DOORS 

A. Manufacturers:  Subject to the Architect’s review of action submittals for compliance with 
requirements, automatic doors shall be the product of the manufacturer named on the 
drawings (Besam Entrance Solutions), or an acceptable substitution of one of the 
following: 

1. Stanley Access Technology. 
2. Hunter Automatics Inc. 
3. Horton Automatics. 
4. Besam Entrance Solutions. 

B. Source Limitations: Obtain sliding sliding automatic entrances from single source from 
single manufacturer. 

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

D. Power-Operated Door Standard: BHMA A156.10. 

E. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

F. Operating Temperature Range: Automatic entrances shall operate within minus 20 to 
plus 122 deg F. 
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G. Air Infiltration: Maximum air leakage through fixed glazing and framing areas of 1.25 
cfm/sq. ft. of fixed entrance-system area when tested according to ASTM E 283 at a 
minimum static-air-pressure difference of 1.57 lbf/sq. ft. 

H. Opening Force: 

1. Power-Operated Doors: Not more than 50 lbf required to manually set door in 
motion if power fails, and not more than 15 lbf required to open door to minimum 
required width. 

2. Breakaway Device for Power-Operated Doors: Not more than 50 lbf required for 
a breakaway door or panel to open. 

I. Entrapment-Prevention Force: 

1. Power-Operated Sliding Doors: Not more than 30 lbf (133 N) required to prevent 
stopped door from closing. 

J. Operator Features: 

1. Power opening and closing. 

2. Drive System: Manufacturer’s standard. 

3. Adjustable opening and closing speeds. 

4. Adjustable hold-open time between zero and 30 seconds. 

5. Obstruction recycle. 

6. On-off/hold-open switch to control electric power to operator, key operated. 

K. Controls: Activation and safety devices as indicated on Drawings and according to BHMA 
standards, and subject to selection by the Architect. 

1. Activation Device: Motion sensor mounted on each side of door header to detect 
pedestrians in activating zone and to open door. 

2. Activation Device: Control mat installed on ingress side of door to detect 
pedestrians in activating zone and to open door. 

3. Activation Device: As selected by the Architect. 

4. Safety Device: Two photoelectric beams mounted in sidelite jambs on each side 
of door to detect pedestrians in presence zone and to prevent door from closing. 

5. Safety Device: Presence sensor mounted to underside of door header and two 
photoelectric beams mounted in sidelite jambs on one side of the door to detect 
pedestrians in presence zone and to prevent door from closing. 

6. Safety Device: Presence sensor mounted on each side of door header and two 
photoelectric beams mounted in sidelite jambs on one side of the door to detect 
pedestrians in presence zone and to prevent door from closing. 

7. Sidelite Safety Device: Presence sensor, mounted above each sidelite on side of 
door opening through which doors travel, to detect obstructions and to prevent 
door from opening. 
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8. Opening-Width Control: Two-position switch that in the normal position allows 
sliding doors to travel to full opening width and in the alternate position reduces 
opening to a selected partial opening width. 

L. Finish: Finish framing, door(s), and header with finish matching adjacent storefront. 

2.2 MATERIALS 

A. Aluminum: Alloy and temper recommended by manufacturer for type of use and finish 
indicated. 

1. Extrusions: ASTM B 221. 

2. Sheet: ASTM B 209. 

B. Steel Reinforcement: Reinforcement with corrosion-resistant primer complying with 
SSPC-PS Guide No. 12.00 applied immediately after surface preparation and 
pretreatment. Use surface preparation methods according to recommendations in SSPC-
SP COM and prepare surfaces according to applicable SSPC standard. 

C. Glazing: As indicated on the drawings. 

D. Sealants and Joint Fillers:  Elastomeric type. 

E. Nonmetallic, Shrinkage-Resistant Grout: Premixed, nonmetallic, noncorrosive, 
nonstaining grout; complying with ASTM C 1107/C 1107M; of consistency suitable for 
application. 

F. Bituminous Coating: Cold-applied asphalt emulsion complying with ASTM D 1187. 

G. Fasteners and Accessories: Corrosion-resistant, nonstaining, nonbleeding fasteners and 
accessories compatible with adjacent materials. 

2.3 DOOR OPERATORS AND CONTROLS 

A. General: Provide operators and controls, which include activation and safety devices, 
according to BHMA standards, for condition of exposure, and for long-term, maintenance-
free operation under normal traffic load for type of occupancy indicated. 

B. Door Operators: Provide door operators of size recommended by manufacturer for door 
size, weight, and movement. 

1. Door Operator Performance: Door operators shall open and close doors and 
maintain them in fully closed position when subjected to Project's design wind 
loads. 

2. Electromechanical Operators: Concealed, self-contained, overhead unit powered 
by fractional-horsepower, permanent-magnet dc motor; with closing speed 
controlled mechanically by gear train and dynamically by braking action of 
electric motor; with solid-state microprocessor controller; UL 325; and with 
manual operation with power off. 

C. Motion Sensors: Self-contained, K-band-frequency, microwave-scanner units; fully 
enclosed by its plastic housing; adjustable to provide detection-field sizes and functions 
required by BHMA A156.10. 

1. Provide capability for switching between bidirectional and unidirectional detection. 
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2. For one-way traffic, sensor on egress side shall not be active when doors are 
fully closed. 

D. Presence Sensors: Self-contained, active-infrared scanner units; adjustable to provide 
detection-field sizes and functions required by BHMA A156.10. Sensors shall remain 
active at all times. 

E. Photoelectric Beams: Pulsed infrared, sender-receiver assembly for recessed mounting. 
Beams shall not be active when doors are fully closed. 

F. Push-Button Switch: Momentary-contact door-control switch with one red-button actuator; 
enclosed in nominal 2-by-4-inch junction box. 

G. Key Switch: Recess-mounted, door-control switch with key-controlled actuator; enclosed 
in 2-by-4-inch junction box. Provide faceplate engraved with letters indicating switch 
functions. 

H. Wireless or Remote Radio Control Switch: Auxiliary radio control system consisting of 
header-mounted receiver and transmitter switch. 

I. Electrical Interlocks: Unless units are equipped with self-protecting devices or circuits, 
provide electrical interlocks to prevent activation of operator when door is locked, latched, 
or bolted. 

2.4 HARDWARE 

A. General: Provide units in sizes and types recommended by automatic entrance and 
hardware manufacturers for entrances and uses indicated. Finish exposed parts to match 
door finish unless otherwise indicated on the drawings. 

B. Breakaway Device for Power-Operated Doors: Device that allows door to swing out in 
direction of egress to full 90 degrees from any operating position. Maximum force to open 
door shall be as stipulated in "Performance Requirements" Article. Interrupt powered 
operation of door operator while in breakaway mode. 

C. Deadlocks: Deadbolt operated by exterior cylinder and interior thumb turn, with minimum 
1-inch long throw bolt; BHMA A156.5, Grade 1. 

1. Cylinders: BHMA A156.5, Grade 1, seven-pin mortise type. 

a. Keying:  Integrate into building master key system as directed by the Owner. 

2. Deadbolts: Laminated-steel hook, mortise type, BHMA A156.5, Grade 1. 

3. Two-Point Locking for Stile and Rail Sliding Doors: Mechanism in stile of active 
door leaf that automatically extends second lockbolt into overhead carrier 
assembly or threshold. 

D. Automatic Locking: Electrically controlled device mounted in header that automatically 
locks sliding door against sliding when in closed position. Provide fail secure and safe 
operation if power fails. 

1. Include concealed, vertical-rod exit devices, UL 305, with latching into threshold 
and overhead carrier assembly and released by full-width panic bar; and that 
prevent emergency breakaway doors from swinging unless released to permit 
emergency egress. 

2. Include locking devices for sidelites to prevent manual break out. 
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E. Weather Stripping: Replaceable components. 

1. Sliding Type: AAMA 701, made of wool, polypropylene, or nylon woven pile with 
nylon-fabric or aluminum-strip backing. 

2.5 FABRICATION 

A. General: Factory fabricate automatic entrance components to designs, sizes, and 
thicknesses indicated and to comply with indicated standards. 

1. Form aluminum shapes before finishing. 

2. Weld in concealed locations to greatest extent possible to minimize distortion or 
discoloration of finish. Remove weld spatter and welding oxides from exposed 
surfaces by descaling or grinding. 

3. Use concealed fasteners to greatest extent possible. Where exposed fasteners 
are required, use countersunk Phillips flat-head machine screws, finished to 
match framing. 

a. Where fasteners are subject to loosening or turning out from thermal and 
structural movements, wind loads, or vibration, use self-locking devices. 

b. Reinforce members as required to receive fastener threads. 

4. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape 
recommended by manufacturer for this purpose. 

B. Framing: Provide automatic entrances as prefabricated assemblies. Complete 
fabrication, assembly, finishing, hardware application, and other work before shipment to 
Project site. 

1. Fabricate tubular and channel frame assemblies with welded or mechanical 
joints. Provide subframes and reinforcement as required for a complete system 
to support required loads. 

2. Perform fabrication operations in manner that prevents damage to exposed finish 
surfaces. 

3. Form profiles that are sharp, straight, and free of defects or deformations. 

4. Provide components with concealed fasteners and anchor and connection 
devices. 

5. Fabricate components with accurately fitted joints with ends coped or mitered to 
produce hairline joints free of burrs and distortion. 

6. Fabricate exterior components to drain condensation and water passing joints 
within system to the exterior. 

7. Provide anchorage and alignment brackets for concealed support of assembly 
from building structure. 

8. Allow for thermal expansion of exterior units. 

C. Doors: Factory fabricated and assembled in profiles indicated. Reinforce as required to 
support imposed loads and for installing hardware. 
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D. Door Operators: Factory fabricated and installed in headers, including adjusting and 
testing. 

E. Glazing: Fabricate framing with minimum glazing edge clearances for thickness and type 
of glazing indicated, according to GANA's "Glazing Manual." 

F. Hardware: Factory install hardware to greatest extent possible; remove only as required 
for final finishing operation and for delivery to and installation at Project site. Cut, drill, 
and tap for factory-installed hardware before applying finishes. 

G. Controls: 

1. General: Factory install activation and safety devices in doors and headers as 
required by BHMA A156.10 for type of door and direction of travel. 

2. Install photoelectric beams in vertical jambs of sidelites, with dimension above 
finished floor as follows: 

a. Top Beam: 48 inches. 
b. Bottom Beam: 24 inches. 

2.6 FINISHES SHALL BE AS SELECTED BY THE ARCHITECT 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Apply organic and anodic finishes to formed metal after fabrication unless otherwise 
indicated. 

C. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

2.7 ALUMINUM FINISHES 

A. Clear Anodic Finish: AAMA 611, AA-M12C22A41, Class I, 0.018 mm or thicker. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker. 

C. Baked-Enamel or Powder-Coat Finish: AAMA 2603 except with a minimum dry film 
thickness of 1.5 mils. Comply with coating manufacturer's written instructions for 
cleaning, conversion coating, and applying and baking finish. 

D. High-Performance Organic Finish: Two-coat fluoropolymer finish complying with 
AAMA 2604 or AAMA 2605 and containing not less than 50 or 70 percent PVDF resin by 
weight in color coat. Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions. 

E. High-Performance Organic Finish: Three-coat fluoropolymer finish complying with 
AAMA 2605 and containing not less than 50 percent PVDF resin by weight in both color 
coat and clear topcoat. Prepare, pretreat, and apply coating to exposed metal surfaces to 
comply with coating and resin manufacturers' written instructions. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 
installation tolerances, header support, and other conditions affecting performance of 
automatic entrances. 

B. Examine roughing-in for electrical systems to verify actual locations of power connections 
before automatic entrance installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Install automatic entrances according to manufacturer's written instructions and 
cited BHMA standard for direction of pedestrian travel, including signage, controls, wiring, 
and connection to the building's power supply. 

1. Do not install damaged components. Fit frame joints to produce hairline joints 
free of burrs and distortion. Rigidly secure nonmovement joints. Seal joints 
watertight. 

2. Where aluminum will contact dissimilar metals, protect against galvanic action by 
painting contact surfaces with primer or by applying sealant or tape 
recommended by manufacturer for this purpose. 

3. Where aluminum will contact concrete or masonry, protect against corrosion by 
painting contact surfaces with bituminous coating. 

B. Entrances: Install automatic entrances plumb and true in alignment with established lines 
and grades without warp or rack of framing members and doors. Anchor securely in place. 

1. Install surface-mounted hardware using concealed fasteners to greatest extent 
possible. 

2. Set headers, carrier assemblies, tracks, operating brackets, and guides level and 
true to location with anchorage for permanent support. 

3. Install components to drain water passing joints, condensation occurring within 
framing members, and moisture migrating within system to exterior. 

4. Level recesses for recessed thresholds using nonshrink grout. 

C. Door Operators: Connect door operators to electrical power distribution system. 

D. Access-Control Devices: Connect access-control devices to access-control system." 

E. Controls: Install and adjust activation and safety devices according to manufacturer's 
written instructions and cited BHMA standard for direction of pedestrian travel. Connect 
control wiring according the requirements of the authority having jurisdiction. 

F. Sealants: Comply with requirements specified to provide weathertight installation. 

1. Set thresholds, or bottom-guide-track system, framing members and flashings in 
full sealant bed. 

2. Seal perimeter of framing members with sealant. 
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G. Signage: Apply signage on both sides of each door as required by cited BHMA standard 
for direction of pedestrian travel. 

H. Wiring within Automatic Entrance Enclosures: Bundle, lace, and train conductors to 
terminal points with no excess and without exceeding manufacturer's written limitations 
on bending radii. Provide and use lacing bars and distribution spools. 

3.3 FIELD QUALITY CONTROL 

A. Certified Inspector: Owner may engage and pay a Certified Inspector to test and inspect 
components, assemblies, and installations, including connections. 

B. Perform the following tests and inspections with the assistance of a factory-authorized 
service representative: 

1. Test and inspect each automatic entrance, using AAADM inspection forms, to 
determine compliance of installed systems with applicable BHMA standards. 

C. Automatic entrances will be considered defective if they do not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust hardware, moving parts, door operators, and controls to function smoothly, and 
lubricate as recommended by manufacturer; comply with requirements of applicable 
BHMA standards. 

1. Adjust exterior doors for weathertight closure. 

B. Readjust door operators and controls after repeated operation of completed installation 
equivalent to three days' use by normal traffic (100 to 300 cycles). 

C. Occupancy Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions. Provide up to two visits to Project during other-than-normal occupancy hours 
for this purpose. 

3.5 CLEANING 

A. Clean glass and metal surfaces promptly after installation. Remove excess glazing and 
sealant compounds, dirt, and other substances. Repair damaged finish to match original 
finish. 

3.6 PROPOSED MAINTENANCE SERVICE 

A. The manufacturer may propose maintenance service and submit a proposed service 
agreement. 

B. Initial Maintenance Service: Beginning at Substantial Completion, maintenance service 
shall include three, six, nine, or 12 months' full maintenance by skilled employees of 
automatic entrance Installer. Include monthly or quarterly preventive maintenance, repair 
or replacement of worn or defective components, lubrication, cleaning, and adjusting as 
required for proper automatic entrance operation. Parts and supplies shall be 
manufacturer's authorized replacement parts and supplies. 
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1. Engage a Certified Inspector to perform safety inspection after each adjustment 
or repair and at end of maintenance period. Furnish completed inspection reports 
to Owner. 

2. Perform maintenance, including emergency callback service, during normal 
working hours. 

3. Include 24-hour-per-day, 7-day-per-week, emergency callback service. 

3.7 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain automatic entrances. 

END OF SECTION 
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SECTION 08 44 13 

GLAZED ALUMINUM CURTAIN WALLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install glazed aluminum curtain walls as indicated on the drawings and 
specified. 

1.3 DEFINITIONS 

A. Definitions: For fenestration industry standard terminology and definitions refer to 
American Architectural Manufactures Association (AAMA) – AAMA Glossary (AAMA AG). 

1.4 PERFORMANCE REQUIREMENTS 

A. General Performance:  Comply with performance requirements specified, as determined 
by testing of glazed aluminum curtain walls representing those indicated for this Project 
without failure due to defective manufacture, fabrication, installation, or other defects in 
construction. 

1. Glazed aluminum curtain walls shall withstand movements of supporting 
structure including, but not limited to, story drift, twist, column shortening, long-
term creep, and deflection from uniformly distributed and concentrated live loads. 
Failure also includes the following. 

a. Thermal stresses transferring to building structure. 
b. Glass breakage. 
c. Loosening or weakening of fasteners, attachments, and other components. 
d. Failure of operating units. 

B. Delegated Design:  Design glazed aluminum curtain walls, including comprehensive 
engineering analysis by a qualified professional engineer, using performance 
requirements and design criteria indicated. 

C. Wind loads:  Provide Curtain Wall system; include anchorage, capable of withstanding 
wind load design pressures of 45 lbs./sq. ft. inward and 45 lbs./sq. ft. outward.  The 
design pressures are based on the California Building Code; Current Edition. 

D. Air Infiltration: The test specimen shall be tested in accordance with ASTM E 283. Air 
infiltration rate shall not exceed 0.06 cfm/ft2 (0.3 l/s · m2) at a static air pressure 
differential of 6.2 psf (300 Pa). 

E. Water Resistance, (static): The test specimen shall be tested in accordance with ASTM E 
331. There shall be no leakage at a static air pressure differential of 12 psf (575 Pa) as 
defined in AAMA 501. 

F. Water Resistance, (dynamic): The test specimen shall be tested in accordance with 
AAMA 501.1. There shall be no leakage at an air pressure differential of 12 psf (575 Pa) 
as defined in AAMA 501. 
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G. Uniform Load: A static air design load of 40 psf (1915 Pa) shall be applied in the positive 
and negative direction in accordance with ASTM E 330. There shall be no deflection in 
excess of L/175 of the span of any framing member at design load. At structural test load 
equal to 1.5 times the specified design load, no glass breakage or permanent set in the 
framing members in excess of 0.2% of their clear spans shall occur. 

H. Seismic: When tested to AAMA 501.4, system must meet design displacement (elastic) 
of 0.010 x the story height and ultimate displacement (inelastic) of 1.5 x the design 
displacement. 

I. Thermal Transmittance (U-factor): When tested to AAMA Specification 1503, the thermal 
transmittance (U-factor) shall not be more than: 0.66 (clear).  . 

J. Condensation Resistance (CRF): When tested to AAMA Specification 1503, the 
condensation resistance factor shall not be less than 66frame and 60glass (clear). OR. 
Condensation Index (I): when tested to CSA-A440-00, the Condensation Index shall not 
be less than 68frame and 54glass (clear). 

K. Thermal Transmittance (U-factor): When tested to AAMA Specification 1503, the thermal 
transmittance (U-factor) shall not be more than: 0.43 (HP glass). 

L. Condensation Resistance (CRF): When tested to AAMA Specification 1503, the 
condensation resistance factor shall not be less than 71frame and 71glass (HP glass).  

M. Sound Transmission Loss: When tested to ASTM E90 and ASTM E1425, the Sound 
Transmission Class (STC) and Outdoor/Indoor Transmission Class (OITC) shall not be 
less than: 

N. STC 31 or OITC 26 based upon 1" (25.4) insulating glass (1/4", 1/2" AS, 1/4"), 

O. Windborne-Debris-Impact Resistance Performance:  Shall be tested in accordance with 
ASTM E1886, information in ASTM E1996, and TAS 201/203. 

1. Large – Missile Impact: For aluminum-framed systems located within 30 feet (9.1 
m) of grade. 

2. Small – Missile Impact: For aluminum-framed systems located above 30 feet (9.1 
m) of grade. 

P. Blast Mitigation performance:  Shall be tested or proven through analysis to meet ASTM 
F1642, GSA-TS01, and UFC 04-010.01 performance criteria.  To meet UFC 04-010-01, 
B-3.1 Standard 10 for Windows and Skylights, the following options are available: 

1. Section B-3.1.1 Dynamic analysis. 
2. Section B-3.1.2 Testing. 
3. Section B-3.1.3 ASTM F2248 Design Approach. 

1.5 SUBMITTALS

A. Product Data:  For each type of product indicated.  Include construction details, material 
descriptions, dimensions of individual components and profiles, and finishes. 

B. Shop Drawings:  For glazed aluminum curtain walls.  Include plans, elevations, sections, 
full-size details, and attachments to other work. 

C. Samples for Initial Selection:  For units with factory-applied color finishes. 
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D. Samples for Verification:  For each type of exposed finish required, in manufacturer's 
standard sizes. 

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 
qualified preconstruction testing agency, for glazed aluminum curtain walls, indicating 
compliance with performance requirements. 

F. Fabrication Sample: Of each vertical-to-horizontal intersection of aluminum-framed 
curtain wall systems, made from 12" (304.8 mm) lengths of full-size components and 
showing details of the following. 

1. Joinery. 

2. Glazing.

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: Installer who has had successful experience with installation of 
the same or similar systems required for the project and other projects of similar size and 
scope. 

B. Manufacturer Qualifications:  A manufacturer capable of fabricating glazed aluminum 
curtain walls that meet or exceed performance requirements.  

C. Source Limitations: Obtain aluminum curtain wall system through one source from a 
single manufacturer. 

D. Product Options:  Information on Drawings and in Specifications establishes 
requirements for aesthetic effects and performance characteristics of assemblies.  
Aesthetic effects are indicated by dimensions, arrangements, alignment, and profiles of 
components and assemblies as they relate to sightlines, to one another, and to adjoining 
construction. 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except 
with Architect's approval.  If revisions are proposed, submit comprehensive 
explanatory data to Architect for review. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for type(s) of curtain wall elevation(s) indicated, where directed by 
the Architect, or in location(s) shown on Drawings. 

F. Pre-installation Conference:  Conduct conference at Project site to comply with 
requirements in Division 01 Section “Project Management and Coordination”. 

1.7 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of structural supports for glazed aluminum 
curtain walls by field measurements before fabrication and indicate measurements on 
Shop Drawings. 

1.8 WARRANTY 

A. Manufacturer’s Warranty:  Provide a special warranty of materials and workmanship for a 
duration of not less than 10 years. from Date of Substantial Completion of the project. 

B. Installer’s Warranty period shall be not less than two years following the date of 
substantial completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product. Subject to the Architect’s review of action submittals, provide 
the products of the manufacturer named on the drawings, or an approved substitution by 
one of the following: 

1. Kawneer Company Inc. 
2. Arcadia Inc. 
3. EFCO Corp. 
4. United States Aluminum. 

2.2 MATERIALS 

A. Aluminum Extrusions:  Alloy and temper recommended by glazed aluminum curtain wall 
manufacturer for strength, corrosion resistance, and application of required finish and not 
less than 0.070" (1.78) wall thickness at any location for the main frame and complying 
with ASTM B 221: 6063-T6 alloy and temper. 

B. Aluminum sheet alloy: Shall meet the requirements of ASTM B209. 

C. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive 
and compatible with aluminum window members, trim hardware, anchors, and other 
components. 

D. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated 
steel or iron complying with ASTM B 633 for SC 3 severe service conditions or other 
suitable zinc coating; provide sufficient strength to withstand design pressure indicated. 

E. Pressure Plate: Pressure plate shall be aluminum and fastened to the mullion with 
stainless steel screws. 

F. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated 
steel complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-
coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions or 
other suitable zinc coating; provide sufficient strength to withstand design pressure 
indicated. 

G. Sealant:  For sealants required within fabricated curtain wall system, provide permanently 
elastic, non-shrinking, and non-migrating type recommended by sealant manufacturer for 
joint size and movement. 

H. Thermal Barrier: Thermal separator shall be extruded of a silicone compatible elastomer 
that provides a minimum 1/4" (6.3) separation. 

I. Tolerances: Reference to tolerances for wall thickness and other cross-sectional 
dimensions of glazed curtain wall members are nominal and in compliance with AA 
Aluminum Standards and Data. 

2.3 CURTAIN WALL FRAMING 

A. Framing Members:  Manufacturer's standard extruded- or formed-aluminum framing 
members of thickness required and reinforced as required to support imposed loads. 

1. Glazing System:  4 sided captured. 
2. Glazing Plane:  Front. 
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B. Glass: 1" (25.4) insulating glass option. 

C. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 
nonstaining, nonferrous shims for aligning system components. 

D. Framing Sealants:  Shall be suitable for glazed aluminum curtain wall as recommended 
by sealant manufacturer. 

E. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 
nonbleeding fasteners and accessories compatible with adjacent materials. Where 
exposed shall be stainless steel. 

F. Perimeter Anchors:  When steel anchors are used, provide insulation between steel 
material and aluminum material to prevent galvanic action. 

G. Packing, Shipping, Handling and Unloading: Deliver materials in manufacturer's original, 
unopened, undamaged containers with identification labels intact. 

H. Storage and Protection: Store materials protected from exposure to harmful weather 
conditions. Handle curtain wall material and components to avoid damage. Protect 
curtain wall material against damage from elements, construction activities, and other 
hazards before, during and after installation. 

2.4 GLAZING 

A. Glazing: Comply with Division 08 Section “Glazing” and the requirements stated on the 
drawings.. 

B. Glazing Gaskets:  Gaskets to meet the requirements of ASTM C864. 

C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

D. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene material 
to which sealants will not develop adhesion. 

E. Glazing Sealants:  As recommended by manufacturer for joint type. 

2.5 OPERABLE UNITS 

A. Doors:  Comply with Division 08 Section “Aluminum-Framed Entrances and Storefronts.” 

2.6 ACCESSORY MATERIALS 

A. Bituminous Paint:  Cold-applied asphalt-mastic paint complying with SSPC-Paint 12 
requirements except containing no asbestos, formulated for 30-mil (0.762 mm) thickness 
per coat. 

B. Sun Shade System, When called for on the drawings: An aluminum sunshade consisting 
of strut anchors and strut arms and three louvers per bay with integral amorphous silicon 
(photovoltaic or P.V.) panels which produce nominal 45 watts of electrical generation per 
bay at peak performance.  Optional aluminum panels are also available, if selected, in 
lieu of the P.V. panels.  Strut anchors and strut arms shall be painted (Selected by the 
Architect from  standard paints and colors.). 

C. SunShade – Outrigger/Single Blade System, When called for on the drawings: An 
aluminum sunshade (consisting of outriggers, louvers, and fascia which may be selected 
from standard configurations, modified configurations, or customized) that is anchored 
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directly to the vertical curtain wall mullions.  Sunshades shall be painted (Selected by the 
Architect from standard paints and colors. 

2.7 FABRICATION 

A. Form or extrude aluminum shapes before finishing. 

B. Fabricate components that, when assembled, have the following characteristics. 

1. Profiles that are sharp, straight, and free of defects or deformations. 

2. Accurately fitted joints. 

3. Physical and thermal isolation of glazing from framing members. 

4. Accommodations for thermal and mechanical movements of glazing and framing 
to maintain required glazing edge clearances. 

5. Provisions for field replacement of glazing from exterior. 

6. Fasteners, anchors, and connection devices that are concealed from view to 
greatest extent possible. 

7. Internal weeping system or other means to drain water passing joints, 
condensation occurring within framing members, and moisture migrating within 
glazed aluminum curtain wall to exterior. 

C. Curtain Wall Framing:  Fabricate components for assembly using shear block system 
following manufacturer's standard installation instructions.  

D. After fabrication, clearly mark components to identify their locations in Project according 
to Shop Drawings. 

2.8 ALUMINUM FINISHES SHALL BE AS SELECTED BY THE ARCHITECT 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. Factory Finishing shall be as selected by the Architect from one of the following: 

1. Kawneer Permafluor™  (70% PVDF), AAMA 2605, Fluoropolymer Coating (Color 
as selected). 

2. Kawneer Permadize™  (50% PVDF), AAMA 2604, Fluoropolymer Coating (Color 
as selected). 

3. Kawneer Permacoat™  AAMA 2604, Powder Coating (Color as selected). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 
tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 INSTALLATION 

A. General: Install curtain wall systems as recommended by the manufacturer; plumb, level, 
and true to line, without warp or rack of frames with manufacturer’s prescribed tolerances 
and installation instructions. Provide support and anchor in place. 

1. Dissimilar Materials: Provide separation of aluminum materials from sources of 
corrosion or electrolytic action contact points. 

2. Glazing: Glass shall be outside glazed and held in place with extruded aluminum 
pressure plates anchored to the mullion using stainless steel fasteners spaced 
no greater than 9" (228.6) on center. 

3. Water Drainage: Each light of glass shall be compartmentalized using joint plugs 
and silicone sealant to divert water to the horizontal weep locations. Weep holes 
shall be located in the horizontal pressure plates and covers to divert water to the 
exterior of the building. 

3.3 FIELD QUALITY CONTROL 

A. The Owner will engage and pay a qualified testing agency to perform tests. 

B. First Water Spray Test:  After the installation of minimum area of 100 square feet but not 
less than one full bay of the building and after the glazed aluminum; fixed windows, 
storefront, and fixed doors have been completed but before installation of interior finishes 
has begun.  Test areas shall be randomly selected and as determined by the by 
Architect.  Testing shall be performed according to AAMA 501.2. 

1. Invite the Owner and Architect 5 days in advance to be present at the 
performance of testing.  Schedule testing to accommodate their presence. 

2. Repair or remove work where test results indicate water penetration of systems. 

3. Perform additional testing to determine resistance to water penetration of 
replaced or additional work. 

4. Report test results to the Architect and Owner. 

C. Subsequent Field Tests: Following the first field test, the Contractor shall conduct tests 
for air infiltration and water penetration with manufacturer’s representative, and the 
Architect present. The timing, scheduling and performance of subsequent field test shall 
be the conditional prerogative of the Contractor, but subject to the approval of the 
Architect. Tests not meeting specified performance requirements and units having 
deficiencies shall be corrected as part of the contract amount. 

1. Testing: Testing shall be performed per AAMA 503 by a qualified independent 
testing agency. Air Infiltration Tests: Conduct tests in accordance with ASTM E 
783. Allowable air infiltration shall not exceed 1.5 times the amount indicated in 
the performance requirements or 0.09 cfm/ft2, which ever is greater. 

2. Water Infiltration Tests: Conduct tests in accordance with ASTM E 1105. No 
uncontrolled water leakage is permitted when tested at a static test pressure of two-
thirds the specified water penetration pressure but not less than 8 psf (383 Pa). 

D. Manufacturer’s Field Services: At the discretion of the Owner and upon Owner’s written 
request, provide periodic site visit by manufacturer’s field service representative. 

E. Adjusting, Cleaning and Protection 
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1. Protection: Protect installed product’s finish surfaces from damage during 
construction. Protect aluminum curtain wall system from damage from grinding and 
polishing compounds, plaster, lime, acid, cement, or other harmful contaminants.  

2. Cleaning: Repair or replace damaged installed products. Clean installed products in 
accordance with manufacturer’s instructions prior to owner’s acceptance. Remove 
construction debris from project site and legally dispose of debris. 

F. Remove and replace glass that has been broken, chipped, cracked, abraded, or 
damaged during construction period. 

END OF SECTION 
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SECTION 08 71 00 

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Door hardware, including electric hardware. 
2. Storefront and entrance door hardware. 
3. Gate Hardware. 
4. Hold-open closers with fire-alarm interface. 
5. Power supplies for electric hardware. 
6. Cylinders for doors fabricated with locking hardware. 
7. Point-to-point wiring diagrams for electric hardware. 
8. Key cabinets. 

B. Related Divisions: 

1. Division 06 – door hardware installation 
2. Division 07 – sealant at exterior thresholds 
3. Division 08 – metal doors and frames, interior aluminum frames, storefront and 

glazed curtainwall systems.  
4. Division 21 – fire and life safety systems 
5. Division 28 – security access systems 

C. Specific Omissions: Hardware for the following is specified or indicated elsewhere. 

1. Windows. 
2. Cabinets, including open wall shelving and locks. 
3. Signs, except where scheduled. 
4. Toilet accessories, including grab bars. 
5. Installation. 
6. Rough hardware. 
7. Conduit, junction boxes & wiring. 
8. Sliding aluminum doors, except cylinders where detailed. 
9. Access doors and panels, except cylinders where detailed. 

1.2 REFERENCES:

A. Use date of standard in effect as of Bid date. 

1. American National Standards Institute 

a. ANSI 156.18 – Materials and Finishes. 

2. BHMA – Builders Hardware Manufacturers Association 

3. 2013 California Building Code 

a. Chapter 11B – Accessibility To Public Buildings, Public 
Accommodations, Commercial Buildings and Public Housing 

4. DHI – Door and Hardware Institute 

5. NFPA – National Fire Protection Association 
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a. NFPA 80 2013 Edition – Standard for Fire Doors and Other Opening 
Protectives. 

b. NFPA 105 – Smoke and Draft Control Door Assemblies 
c. NFPA 252 – Fire Tests of Door Assemblies 

6. UL – Underwriters Laboratories 

a. UL10C – Positive Pressure Fire Tests of Door Assemblies. 
b. UL 305 – Panic Hardware 

7. WHI – Warnock Hersey Incorporated State of California Building Code 

8. Local applicable codes 

9. SDI – Steel Door Institute 

10. WI – Woodwork Institute 

11. AWI – Architectural Woodwork Institute 

12. NAAMM – National Association of Architectural Metal Manufacturers 

B. Abbreviations 

1. Manufacturers: see table at 2.1.A of this section 
2. Finishes: see 2.7 of this section.  

1.3 SUBMITTALS & SUBSTITUTIONS 

A. SUBMITTALS: Submit six copies of schedule per D.  Only submittals printed one sided will 
be accepted and reviewed. Organize vertically formatted schedule into “Hardware Sets” with 
index of doors and headings, indicating complete designations of every item required for 
each door or opening.  Minimum 10pt font size.  Include following information:

1. Type, style, function, size, quantity and finish of hardware items. 
2. Use BHMA Finish codes per ANSI A156.18. 
3. Name, part number and manufacturer of each item. 
4. Fastenings and other pertinent information. 
5. Location of hardware set coordinated with floor plans and door schedule. 
6. Explanation of abbreviations, symbols, and codes contained in schedule. 
7. Mounting locations for hardware. 
8. Door and frame sizes, materials and degrees of swing. 
9. List of manufacturers used and their nearest representative with address and 

phone number. 
10. Catalog cuts. 
11. Point-to-point wiring diagrams. 
12. Manufacturer’s technical data and installation instructions for electronic 

hardware. 

B. Bid and submit manufacturer’s updated/improved item if scheduled item is discontinued. 

C. Deviations: Highlight, encircle or otherwise identify deviations from “Schedule of Finish 
Hardware” on submittal with notations clearly designating those portions as deviating 
from this section. 

D. If discrepancy between drawings and scheduled material in this section, bid the more 
expensive of the two choices, note the discrepancy in the submittal and request direction 
from Architect for resolution. 
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E. Substitutions per Division 1.  Include product data and indicate benefit to the Project.  
Furnish operating samples on request. 

F. Furnish as-built/as-installed schedule with closeout documents, including keying 
schedule, riser and point-to-point wiring diagrams, manufacturers’ installation, adjustment 
and maintenance information, and supplier’s final inspection report. 

1.4 QUALITY ASSURANCE:

A. Qualifications:

1. Hardware supplier: direct factory contract supplier who employs a certified 
architectural hardware consultant (AHC), available at reasonable times during 
course of work for project hardware consultation to Owner, Architect and 
Contractor. 

a. Responsible for detailing, scheduling and ordering of finish hardware. 
Detailing implies that the submitted schedule of hardware is correct and 
complete for the intended function and performance of the openings. 

B. Hardware: Free of defects, blemishes and excessive play.  Obtain each kind of hardware 
(latch and locksets, exit devices, hinges and closers) from one manufacturer. 

C. Exit Doors: Operable from inside with single motion without the use of a key or special 
knowledge or effort. 

D. Fire-Rated Openings: NFPA 80 compliant.  Hardware UL10C (positive pressure) 
compliant for given type/size opening and degree of label.  Provide proper latching 
hardware, non-flaming door closers, approved-bearing hinges, and resilient seals.  
Coordinate with wood door section for required intumescent seals.  Furnish openings 
complete. 

E. Furnish hardware items required to complete the work in accordance with specified 
performance level and design intent, complying with manufacturers’ instructions and code 
requirements. 

F. Pre-Installation Meetings: Initiate and conduct with supplier, installer and related trades, 
coordinate materials and techniques, and sequence complex hardware items and 
systems installation.  Include manufacturers' representatives of locks, panic hardware 
and door closers in the meetings.  Convene prior to commencement of related work. 

1.5 DELIVERY, STORAGE AND HANDLING:

A. Delivery: coordinate delivery to appropriate locations (shop or field). 

1. Permanent keys and cores: secured delivery direct to Owner’s representative. 

B. Acceptance at Site: Items individually packaged in manufacturers’ original containers, 
complete with proper fasteners and related pieces.  Clearly mark packages to indicate 
contents, locations in hardware schedule and door numbers. 

C. Storage: Provide securely locked storage area for hardware, protect from moisture, 
sunlight, paint, chemicals, dust, excessive heat and cold, etc. 

1.6 PROJECT CONDITIONS AND COORDINATION:

A. Where exact types of hardware specified are not adaptable to finished shape or size of 
members requiring hardware, provide suitable types having as nearly as practical the 
same operation and quality as type specified, subject to Architect’s approval. 
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B. Coordination: Coordinate hardware with other work.  Furnish hardware items of proper 
design for use on doors and frames of the thickness, profile, swing, security and similar 
requirements indicated, as necessary for proper installation and function, regardless of 
omissions or conflicts in the information on the Contract Documents.  Furnish related trades 
with the following information:

1. Location of embedded and attached items to concrete. 

2. Location of wall-mounted hardware, including wall stops. 

3. Location of finish floor materials and floor-mounted hardware. 

4. At masonry construction, coordinate with the anchoring and hollow metal supplier 
prior to frame installation by placing a strip of insulation, wood, or foam, on the 
back of the hollow metal frame behind the rabbet section for continuous hinges, 
as well as at rim panic hardware strike locations, silencers, coordinators, and 
door closer arm locations.  When the frame is grouted in place, the backing will 
allow drilling and tapping without dulling or breaking the installer’s bits. 

5. Locations for conduit and raceways as needed for electrical, electronic and 
electro-pneumatic hardware items.  Fire/life-safety system interfacing.  Point-to-
point wiring diagrams plus riser diagrams to related trades. 

6. Coordinate: back-up power for doors with automatic operators. 

7. Coordinate: flush top rails of doors at outswinging exteriors, and throughout 
where adhesive-mounted seals occur. 

8. Manufacturers’ templates to door and frame fabricators.  

C. Check Shop Drawings for doors and entrances to confirm that adequate provisions will 
be made for proper hardware installation. 

D. Environmental considerations: segregate unused recyclable paper and paper product 
packaging, uninstalled metals, and plastics, and have these sent to a recycling center. 

1.7 WARRANTY:

A. Part of respective manufacturers’ regular terms of sale.  Provide manufacturers’ written 
warranties. 

B. Include factory order numbers with close-out documents warranty information: 

C. Minimum warranties: 

1.  Locksets: Three years 

2.  Extra Heavy Duty Cylindrical Lock: Seven Years 

3.  Exit Devices: Three years mechanical 
One year electrical 

4.  Closers: Thirty years mechanical 
Two years electrical 

5.  Hinges: One year 

6.  Other Hardware Two years 

1.8 COMMISSIONING:

A. Conduct these tests prior to request for certificate of substantial completion:
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1. With installer present, test door hardware operation with climate control system 
and stairwell pressurization system both at rest and while in full operation. 

2. With installer, access control contractor and electrical contractor present, test 
electrical, electronic and electro-pneumatic hardware systems for satisfactory 
operation. 

3. With installer and electrical contractor present, test hardware interfaced with 
fire/life-safety system for proper operation and release. 

PART 2 - PRODUCTS 

2.1 2.1 MANUFACTURERS:

A. Listed acceptable alternate manufacturers: these will be considered; submit for review 
products with equivalent function and features of scheduled products. 

ITEM: MANUFACTURER: ACCEPTABLE 
ALTERNATE:

Hinges (IVE) Ives Hager, Stanley 

Continuous Hinges (IVE) Ives Hager, Stanley 

Key System (SCH) Schlage Best 

Mechanical Locks (SCH) Schlage Best 

Exit Devices (VON) Von Duprin Owner standard 

Closers (LCN) LCN Norton 

Auto Flush Bolts (IVE) Ives Owner standard 

Coordinators (IVE) Ives Owner standard 

Silencers (IVE) Ives Rockwood, Trimco 

Push & Pull Plates (IVE) Ives Rockwood, Trimco 

Kickplates (IVE) Ives Rockwood, Trimco 

Stops & Holders (IVE) Ives Owner standard 

Overhead Stops (GLY) Glynn-Johnson Owner standard 

Thresholds (ZER) Zero Pemko, Reese 

Seals & Bottoms (ZER) Zero Pemko, Reese 

Key Cabinets (LUN) Lund TelKee 

Aluminum Door Locks (ADA) Adams Rite None 

2.2 HINGING METHODS:

A. Drawings typically depict doors at 90 degrees, doors will actually swing to maximum 
allowable.  Use wide-throw conventional or continuous hinges as needed up to 8 inches 
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in width to allow door to stand parallel to wall for true 180-degree opening.  Advise 
architect if 8-inch width is insufficient. 

B. Conform to manufacturer’s published hinge selection standard for door dimensions, 
weight and frequency, and to hinge selection as scheduled.  Where manufacturer’s 
standard exceeds the scheduled product, furnish the heavier of the two choices; notify 
Architect of deviation from scheduled hardware. 

C. Conventional Hinges: Steel or stainless steel pins and approved bearings. Hinge open 
widths minimum, but of sufficient throw to permit maximum door swing. 

1. Out swinging exterior doors: non-ferrous with non-removable (NRP) pins and 
security studs. 

2. Non-ferrous material exteriors and at doors subject to corrosive atmospheric 
conditions. 

D. Continuous Hinges:

1. Geared-type aluminum. 

E. Use wide-throw units where needed for maximum degree of swing, advise architect if 
commonly available hinges are insufficient. 

F. If units are used at storefront openings, color-coordinate hinge finish with storefront color.  
Custom anodizing and custom powder coat finishes subject to Architect approval. 

2.3 2.3 LOCKSETS, LATCHSETS, DEADBOLTS:

A. Mortise Locksets and Latchsets: as scheduled. 

1. Chassis: cold-rolled steel, handing field-changeable without disassembly. 

2. Universal lock case – 10 functions in one case. 

3. Floating mounting tabs automatically adjusts to fit a beveled door edge. 

4. Latchbolts: 0.75 inch throw stainless steel anti-friction type. 

5. Lever Trim: through-bolted, accessible design, cast lever or solid extruded bar 
type levers as scheduled.  Filled hollow tube design unacceptable. 

B. Spindles: security design independent breakaway.  Breakage of outside lever does not 
allow access to inside lever’s hubworks to gain wrongful entry. 

C. Inside lever applied by screwless shank mounting – no exposed trim mount screws. 

D. Levers rotate up or down for ease of use. 

1. Furnish solid cylinder collars with wave springs.  Wall of collar to cover rim of 
mortise cylinder. 

2. Turn pieces: accessible offset turn-lever design not requiring pinching or twisting 
motions to operate. 

3. Deadbolts: stainless steel 1-inch throw. 

4. Strikes: 16 gage curved steel, bronze or brass with 1 inch deep box construction, 
lips of sufficient length to clear trim and protect clothing. 
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5. Scheduled Lock Series: Schlage L series. 

6. Certifications:

E. ANSI A156.13, 1994, Grade 1 Operational. 

F. ANSI/ASTM F476-84 Grade 31 UL Listed. 

1. Accessibility: Require not more than 5 lb to retract the latchbolt or deadbolt, or 
both, per CBC 2013 11B-404.2.7 and 11B-309.4. 

2.4 2.4 EXIT DEVICES / PANIC HARDWARE 

A. General features:

1. Independent lab-tested 1,000,000 cycles. 

2. Push-through push-pad design.  No exposed push-pad fasteners, no exposed 
cavities when operated.  Return stroke fluid dampeners and rubber bottoming 
dampeners, plus anti-rattle devices. 

3. Deadlocking latchbolts, 0.75 inch projection. 

4. End caps: impact-resistant, flush-mounted.  No raised edges or lips to catch 
carts or other equipment. 

5. No exposed screws to show through glass doors. 

6. Non-handed basic device design with center case interchangeable with all 
functions, no extra parts required to effect change of function.  

7. Releasable in normal operation with 15-pound maximum operating force per 
UBC Standard 10-4, and with 32-pound maximum pressure under 250-pound 
load to the door. 

8. Exterior doors scheduled with XP-series devices: Static load force resistance of 
at least 2000 pounds. 

9. Accessibility: Require not more than 5 lb to retract the latchbolt, per CBC 2013 
11B-404.2.7 and 11B-309.4. 

B. Mechanical method: Von Duprin “AX-“ feature, where touchpad directly retracts the 
latchbolt with 5 lb or less of force. 

C. Electrical method: Von Duprin’s “RX-QEL-“, where lightly pressing the touchpad with 5 lb 
or less of force closes an electric switch, activating quiet electric latch retraction. 

D. Specific features:

1. Non-Fire Rated Devices: cylinder dogging. 

2. Lever Trim: breakaway type, forged brass or bronze escutcheon min. 0.130 inch 
thickness, compression spring drive, match lockset lever design. 

3. Electrically Operated Devices: Single manufacturer source for electric latch 
retraction devices, electrically controlled trim, power transfers, power supplies, 
monitoring switches and controls. 
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4. Removable Mullions: Removable with single turn of building key. Securely 
reinstalled without need for key.  Furnish storage brackets for securely stowing 
the mullion away from the door when removed. 

2.5 CLOSERS 

A. Surface Closers:

1. Full rack-and-pinion type cylinder with removable non-ferrous cover and cast iron 
body.  Double heat-treated pinion shaft, single piece forged piston, chrome-
silicon steel spring. 

2. ISO 2000 certified.  Units stamped with date-of-manufacture code. 

3. Independent lab-tested 10,000,000 cycles. 

4. Non-sized and adjustable.  Place closers inside building, stairs and rooms. 

5. Plates, brackets and special templating when needed for interface with particular 
header, door and wall conditions and neighboring hardware. 

6. Advanced Variable Backcheck (AVB): where scheduled, these units commence 
backcheck at approximately 45 degrees. 

7. Adjust doors to open with not more than 5.0-pounds pressure to open at exterior 
doors and 5.0-pounds at interior doors.  As allowed per 2013 California Building 
Code Section 11B-404.2.9, local authority may increase the allowable pressure 
for fire doors to achieve positive latching, but not to exceed 15-pounds. 

8. Separate adjusting valves for closing speed, latching speed and backcheck, 
fourth valve for delayed action where scheduled. 

9. Extra-duty arms (EDA) at exterior doors scheduled with parallel arm units.  EDA 
arms: rigid main and forearm, reinforced elbow. 

10. Exterior door closers: tested to 100 hours of ASTM B117 salt spray test, furnish 
data on request. 

11. Exterior doors: seasonal adjustments not required for temperatures form 120 
degrees F to -30 degrees F, furnish checking fluid data on request. 

12. Non-flaming fluid, will not fuel door or floor covering fires. 

13. Pressure Relief Valves (PRV) not permitted. 

2.6 OTHER HARDWARE 

A. Automatic Flush Bolts: Low operating force design. 

B. Overhead Stops: Non-plastic mechanisms and finished metal end caps.  Field-
changeable hold-open, friction and stop-only functions. 

C. Kick Plates: Four beveled edges, .050 inches minimum thickness, height and width as 
scheduled.  Sheet-metal screws of bronze or stainless steel to match other hardware. 

D. Door Stops: Provide stops to protect walls, casework or other hardware. 

1. Unless otherwise noted in Hardware Sets, provide floor type with appropriate 
fasteners.  Where floor type cannot be used, provide wall type.  If neither can be 
used, provide overhead type. 
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2. Locate overhead stops for maximum possible opening.  Consult with Owner for 
furniture locations.  Minimum: 90deg stop / 95deg deadstop.  Note degree of 
opening in submittal. 

E. Seals: Provide weatherstripping (including door sweeps, seals, astragals) and gasketing 
systems (including smoke, sound, and light) as specified and per architectural details.  
Match finish of other items. 

1. Proposed substitutions: submit for approval. 

2. Provide door sweeps, seals, astragals, and auto door bottoms only of type where 
resilient or flexible seal strip is easily replaceable and readily available. 

F. Thresholds: As scheduled and per details.  Comply with CBC 2013 11B-404.2.5.  
Substitute products: certify that the products equal or exceed specified material’s 
thickness.  Proposed substitutions: submit for approval. 

1. Saddle thresholds: 0.125 inches minimum thickness. 

2. Exteriors: Seal perimeter to exclude water and vermin.  Use sealant complying 
with requirements in Division 7 "Thermal and Moisture Protection".  Minimum 
0.25 inch diameter fasteners and lead expansion shield anchors, or Red-Head 
#SFS-1420 (or approved equivalent) Flat Head Sleeve Anchors. National Guard 
Products’ “COMBO” or Pemko Manufacturing’s “FHSL”. 

3. Fire-rated openings, 90-minutes or less duration: use thresholds to interrupt floor 
covering material under the door where that material has a critical radiant flux 
value less than 0.22 watts per square centimeter, per NFPA 253.  Use threshold 
unit as scheduled. If none scheduled, include a 0.25in high 5in wide saddle in the 
bid, and request direction from Architect. 

a. City of Los Angeles: regardless of critical radiant flux values of organic-
material floor coverings, furnish metal, concrete, or stone thresholds at 
fire-rated openings. 

4. Fire-rated openings, 3-hour duration:  Thresholds, where scheduled, to extend 
full jamb depth. 

5. Acoustic openings: Set units in full bed of Division-7-compliant, leave no air 
space between threshold and substrate. 

6. Plastic plugs with wood or sheet metal screws are not an acceptable substitute 
for specified fastening methods. 

7. Fasteners: Generally, exposed screws to be Phillips or Robertson drive.  Pinned 
TORX drive at high security areas.  Flat head sleeve anchors (FHSL) may be 
slotted drive.  Sheet metal and wood screws: full-thread.  Sleeve nuts: full length 
to prevent door compression. 

G. Through-bolts: Do not use.  Coordinate with wood doors; ensure provision of proper 
blocking to support wood screws for mounting panic hardware and door closers.  
Coordinate with metal doors and frames; ensure provision of proper reinforcement to 
support machine screws for mounting panic hardware and door closers. 

1. Exception: surface-mounted overhead stops, holders, and friction stays. 

H. Silencers: Interior hollow metal frames, 3 for single doors, 4 for pairs of doors.  Leave no 
unfilled/uncovered pre-punched silencer holes.  Intent: door bears against silencers, 
seals make minimal contact with minimal compression – only enough to effect a seal. 
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2.7 2.7 FINISH:

A. Generally: BHMA 626 Satin Chromium. 

1. Areas using BHMA 626: furnish push-plates, pulls and protection plates of BHMA 
630, Satin Stainless Steel, unless otherwise scheduled. 

B. Door closers: factory powder coated to match other hardware, unless otherwise noted. 

C. Finish designators used in appended hardware schedule:

2.8 KEYING REQUIREMENTS:

A. Key System: Schlage Everest Primus 29 high-security utility-patented keyway, 
interchangeable core throughout.  Utility patent protection to extend at least until 2029.  
Key blanks available only from factory-direct sources, not available from after-market 
keyblank manufacturers.  For estimate use factory GMK charge.  Initiate and conduct 
meeting(s) with Owner to determine system keyway(s), keybow styles, structure, 
stamping, degree of physical security and degree of geographic exclusivity.  Furnish 
Owner’s written approval of the system; do not order keys or cylinders without written 
confirmation of actual requirements from the Owner. Note: Master-Keying and installation 
of permanent high-security cores must be done by GSD Locksmiths only. 

1. Verify with owner whether new or existing factory-registered master key system. 

2. Primus Level – verify with owner. 

3. Construction keying: furnish temporary keyed-alike cores. Remove at substantial 
completion and install permanent cylinders/cores in Owner’s presence.  
Demonstrate that construction key no longer operates. 

4. Temporary cylinders/cores remain supplier’s property. 

5. Furnish 10 construction keys. 

6. Furnish 2 construction control keys. 

7. Key Cylinders: furnish 6-pin solid brass construction. 

B. Cylinders/cores: keyed at factory of lock manufacturer where permanent records are 
maintained. 

C. Permanent keys: use secured shipment direct from point of origination to Owner. 

1. For estimate: 3 keys per change combination, 5 master keys per group, 5 grand-
master keys, 3 control keys. 

ANSI US Description Base Metal 
626 US26D Satin Chromium Plated Over Nickel Brass, Bronze 
628 US28 Satin Aluminum, Clear Anodized Aluminum 
630 US32D Satin Stainless Steel Stain. Steel 300 Ser 
652 US26D Satin Chromium Plated Over Nickel Steel 
682 US26D Satin Chromium Plated Over Nickel Zinc 
689 US28 Aluminum Painted Any 
BLK Black Any 
GRY Grey Any 
US26D US26D Satin Chromium Plated Any 
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2. For estimate: VKC stamping plus “DO NOT DUPLICATE”. 

D. Bitting List: use secured shipment direct from point of origination to Owner at completion. 

PART 3 - EXECUTION 

3.1 ACCEPTABLE INSTALLERS:

A. Can read and understand manufacturers’ templates, suppliers’ hardware schedule and 
printed installation instructions.  Can readily distinguish drywall screws from 
manufacturers’ furnished fasteners.  Available to meet with manufacturers’ 
representatives and related trades to discuss installation of hardware. 

3.2 PREPARATION:

A. Ensure that walls and frames are square and plumb before hardware installation.  Make 
corrections before commencing hardware installation.  Installation denotes acceptance of 
wall/frame condition. 

B. Locate hardware per SDI-100 and applicable building, fire, life-safety, accessibility, and 
security codes. 

1. Notify Architect of code conflicts before ordering material. 

2. Locate latching hardware between 34 inches to 44 inches above the finished 
floor, per California Building Code, Section 1008.1.9.2 and 11B-404.2.7. 

3. Locate panic hardware between 36 inches to 44 inches above the finished floor. 

4. Where new hardware is to be installed near existing doors/hardware scheduled 
to remain, match locations of existing hardware. 

C. Overhead stops: before installing, determine proposed locations of furniture items, 
fixtures, and other items to be protected by the overhead stop's action. 

3.3 INSTALLATION 

A. Install hardware per manufacturer’s instructions and recommendations.  Do not install 
surface-mounted items until finishes have been completed on substrate.  Set units level, 
plumb and true to line and location.  Adjust and reinforce attachment substrate for proper 
installation and operation. Remove and reinstall or replace work deemed defective by 
Architect. 

1. Gaskets: install jamb-applied gaskets before closers, overhead stops, rim strikes, 
etc; fasten hardware over and through these seals.  Install sweeps across 
bottoms of doors before astragals, cope sweeps around bottom pivots, trim 
astragals to tops of sweeps. 

2. When hardware is to be attached to existing metal surface and insufficient 
reinforcement exists, use RivNuts, NutSerts or similar anchoring device for 
screws. 

3. Use manufacturers' fasteners furnished with hardware items, or submit Request 
for Substitution with Architect. 

4. Replace fasteners damaged by power-driven tools. 

B. Locate floor stops no more than 4 inches from walls and not within paths of travel.  See 
paragraph 2.2 regarding hinge widths, door should be well clear of point of wall reveal.  
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Point of door contact no closer to the hinge edge than half the door width.  Where 
situation is questionable or difficult, contact Architect for direction. 

C. Core concrete for exterior door stop anchors. Set anchors in approved non-shrink grout. 

D. Locate overhead stops for minimum 90 degrees at rest and for maximum allowable 
degree of swing. 

E. Drill pilot holes for fasteners in wood doors and/or frames. 

F. Lubricate and adjust existing hardware scheduled to remain.  Carefully remove and give 
to Owner items not scheduled for reuse. 

3.4 ADJUSTING 

A. Adjust and check for proper operation and function.  Replace units, which cannot be 
adjusted to operate freely and smoothly. 

1. Hardware damaged by improper installation or adjustment methods: repair or 
replace to Owner’s satisfaction. 

2. Adjust doors to fully latch with no more than 1 pound of pressure. 

a. Door closer valves: turn valves clockwise until at bottom – do not force.  
Turn valves back out one and one-half turns and begin adjustment 
process from that point.  Do not force valves beyond three full turns 
counterclockwise. 

3. Adjust delayed-action closers on fire-rated doors to fully close from fully-opened 
position in no more than 10 seconds. 

B. Fire-rated doors:

1. Wood doors: adjust to 0.125 inches clearance at heads, jambs, and meeting 
stiles. 

2. Steel doors: adjust to 0.063 inches minimum to 0.188 inches maximum 
clearance at heads, jambs, and meeting stiles. 

3. Adjust wood and steel doors to 0.75 inches maximum clearance (undercut) 
above threshold or finish floor material under door. 

C. Final inspection: Installer to provide letter to Owner that upon completion installer has 
visited the Project and has accomplished the following:

1. Has re-adjusted hardware. 

2. Has evaluated maintenance procedures and recommend changes or additions, 
and instructed Owner’s personnel. 

3. Has identified items that have deteriorated or failed. 

4. Has submitted written report identifying problems. 

3.5 DEMONSTRATION:

A. Demonstrate mechanical hardware and electrical, electronic and pneumatic hardware 
systems, including adjustment and maintenance procedures. 
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3.6 PROTECTION/CLEANING:

A. Cover installed hardware, protect from paint, cleaning agents, weathering, carts/barrows, 
etc.  Remove covering materials and clean hardware just prior to substantial completion. 

B. Clean adjacent wall, frame and door surfaces soiled from installation / reinstallation 
process. 

END OF SECTION 
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SECTION 08 80 00 

GLASS AND GLAZING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide all glass and glazing materials including all tools, equipment, supplies, 
accessories and all labor necessary for complete fabrication and installation of glass and 
glazing as shown on the Contract Drawing and herein specified. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Reference Specifications and Standards: 

1. ASTM C-1036-85 for flat glass 

2. ASTM C-1048 for tempered glass 

3. Glazing Manual for Flat Glass Marketing Association for flat glass DD-G-451 

a. Glazing Sealing Systems Manual 
b. Glazing Manual 

4. Underwriters' Laboratory Inc. (UL) 

B. Qualification of Installers:  Use adequate numbers of skilled laborers who are thoroughly 
trained and experienced in the necessary crafts and who are  completely familiar with the 
specified  requirements and methods  needed for the proper performance of work of this 
Section. 

C. Codes and Regulations:  Perform work of this Section in accordance with all applicable 
Federal, State, County and the Uniform Building Code with the City of Los Angeles 1992 
Amendments. 

1. Comply with Federal Standard 16 CFR 1201, Federal Safety Standard for 
Architectural Glazing Materials. 

2. Comply with pertinent recommendations of the Flat Glass Marketing Association 
(FGMA). 

1.3 SUBMITTALS 

A. General:  Comply with the provisions of SUBMITTALS of DIVISION 01 - GENERAL 
REQUIREMENTS of these Specifications. 

B. Material List:  Submit a listing of each glazing material including type of caulking and 
sealant material and fire rating proposed for use and location in Project to the City 
Engineer or the Consultant for review prior to installation. 
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C. Manufacturer's Data:  Submit to the City Engineer or the Consultant the manufacturer's 
specifications and printed data for all material proposed for use. 

D. Samples:   Submit to the City Engineer or the Consultant, when so requested 4-inch x 4-
inch samples of the various types of glass, noting name of manufacturer, grade, quality 
and thickness, coloration and setting materials for review and approval prior to 
installation. 

E. Labeling:  Required on each lite showing quality, thickness and type and manufacturer's 
name, which shall remain on glass until final cleaning and acceptance. 

F. Manufacturer's recommended installation procedures and special precautions which 
when approved by the City Engineer or the Consultant, will become the basis for 
accepting or rejecting actual installation procedures used on the Work. 

1.4 PRODUCT HANDLING AND STORAGE 

A. Protection:  Protect all glass against damage and store glass of this Section before, 
during and after installation and protect the work and materials of all other trades as per 
glass manufacturer's instructions or recommendations.  During storage and handling of 
glass provide cushions at edges of glass to prevent impact damage. 

B. Upon Completions of Construction Operations:  Leave installed glass unbroken and in 
perfect condition and maintain so until City's acceptance of the building. 

C. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the City Engineer or the Consultant, at no added cost to the 
City. 

D. Guarantee:  Guarantee all materials installed for a period one (1) year against defects 
and workmanship after acceptance by the City in accordance with provisions of Section 
28 of the GENERAL CONDITIONS. 

PART 2 - PRODUCTS 

2.1 GLASS 

A. General:  Glass is called for by "type" as noted on the Contract Drawings details and on 
"Window and Door Schedule". 

1. For all glass, provide the type and thickness shown on the Contract Drawings or 
specified herein. 

GLAZING TYPES
Type Description Notes:
GL-1 Single Glazed Clear 
GL-2 Single Glazed Translucent 
GL-3 Single Glazed Back Painted 
GL-4 Dual Glazed Clear See Sched. For SHGC 
GL-5 Dual Glazed Translucent See Sched. For SHGC 
GL-6 Insulated Metal Panel 

NOTES: 
1.  All glazing to be tempered unless otherwise noted. 
2.  All exterior glazing to have U-Factor or 0.6 
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3.  SHGC varies depending on glazing orientation.  See Window Schedule for SHGC 

B. Quality:  As per ASTM C-1036-85 for flat glass and ASTM C-1048-85 and Z97.1-84 
Safety Performance Specifications and Methods of Test for tempered or heat 
strengthened glass as manufactured by Pittsburgh Plate Glass Industries (P.P.G.), Libby-
Owens-Ford (L.O.F.) or Hordis Brothers, Inc. or equal. 

C. Glass Material: 

1. 1/4-inch thick Pittsburgh bronze tinted tempered safety glass, free from tong 
marks, or equal. 

a. Manufactured in accord with ANSI-297.1 and Standard 16 CFR 1201. 

b. Permanently label each light by etching, sand blasting, or fired-on 
ceramic.  Identify labelers, thickness and material type. 

c. Locate label in lower corner, position to be legible and visible after 
installation. 

d. Visible tong marks in installed glass will not be acceptable. 

e. Sandblast as noted on the Contract Drawings. 

2. Clear 1/4-inch Wire Glass, Mississippi "Polished Misco" or equal U.L. listed with 
diamond pattern wire mesh not smaller than 25 AWS gauge. 

3. Laminated Safety Glass; clear and/or tinted as noted on the Contract Drawings, 
consisting of an inner face and outer face of float glass laminated under heat and 
pressure to a clear plastic core. 

a. Use 1/4-inch thickness for maximum size of 60" x 120". 
b. Use 3/8-inch thickness for larger sizes. 

4. Heat-Strengthened Glass 

a. Comply with Federal Spec. DD-G-1403. 

b. Strengthened by the manufacturer's standard heat-treating process, 
increasing flexural strength to not less than twice the strength before 
treatment. 

c. Permit minimum warpage practicable. 

5. Obscure Glass:  Mississippi "Smooth Rough" pattern glass 1/8-inch thick, having 
a light transmission factor of 87.5 percent, as manufactured by Combustion 
Engineering Company. 

6. Mirrors:  1/4-inch thick, "Mirror Select Quality", with two coats of silver, one coat 
of copper and one coat of protection paint, with exposed edges beveled sizes 
noted on the Contract Drawings. 

7. Spandrel Glass:  Pittsburgh Plate Glass Co. "Spandrelite" No. EG5216 double 
ceramic coated on inside of 1/4-inch thick clear tempered float glass, color as 
noted on the Contract Drawings. 
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8. Transparent Mirror:  1/8 or 1/4-inch thick plate glass coated by the vaporized 
chrome bath process to produce a chromium deposit of minimum .0000004-inch 
thickness to allow transmission of the total incident light not less than 6% and not 
more than 10 percent. 

2.2 GLAZING MATERIALS 

A. Setting Blocks:  Neoprene, Shore A durometer hardness of 80-90.  Each block not less 
than 3-inches long or thickness as required, locate in bottom frame member to assure 
glass penetrates frame maximum 3/8-inch. 

B. Spacer and/or Shins:  Neoprene, Shore A durometer hardness of 80-90 with self 
adhesives on one face.   Each spacer not less than 3-inches long or thickness as 
required. 

C. Glazing Compound:  Use Silicone rubber for all sealing. 

D. Wood or Metal Sash Putty:  Standard brands, light colored, permanently elastic, non-
staining, equal to best grades manufactured by H.R. Hunt Putty Mfg. Co., Los Angeles, 
California, delivered in manufacturer's original unopened labeled containers. 

2.3 OTHER MATERIALS 

Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the approval of the City Engineer or the 
Consultant. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Workmanship:  Best standard practice as per recommendations of the Flat Glass Jobbers 
Association "Glazing Manual". 

B. Inspection:  Examine the areas and conditions under which work of this Section will be 
installed.  Verify that openings for glazing are correctly sized and within tolerances and 
are clean and free from obstructions and ready to receive glazing.  Correct conditions 
detrimental to the proper and timely installation of the work of this Section.  Do not 
proceed until the detrimental conditions have been corrected. 

C. Preparation: 

1. Compute actual glass size for each opening by field measurements.  Allow for 
edge clearance and required grip. 

2. Clean glass and glazing surfaces prior to installing in framing; remove dust, oil 
and contaminants and wipe dry making free from obstructions and deleterious 
substances which might impair the work. 

3. Comply with manufacturer's instructions for final wiping of surfaces immediately 
prior to application of primer and glazing compounds or tapes. 

4. Prime surfaces to receive glazing compounds in accordance with manufacturer's 
recommendations. 
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3.2 INSTALLATION 

A. Inspection:  Inspect each piece of glass immediately prior to start of installation. 

1. Do not install items which are improperly sized, have damaged edges or are 
scratched, abraded or damaged in any other manner. 

2. Do not remove labels from glass until so directed by the City Engineer or the 
Consultant. 

3. Install glass so distortion waves, if present, run in the horizontal direction. 

B. General Glass Setting:  (As Applicable) 

1. Tight and True, with equal bearing along the edges in a manner which produces 
the greatest possible degree uniformity in appearance. 

2. With metal stops or glazing beads where indicated on the Contract Drawings; 
stops and beads neatly mitered at corners and secured with oval-head screws or 
bolts as suitable. 

3. Do not use two different glazing materials in the same joint system unless the 
joint used is approved in advance by the City Engineer or the Consultant. 

4. Mask or otherwise protect surfaces adjacent to installation of sealants. 

5. Secure in stationary glass window openings with vinyl gaskets, resilient clips, 
snap-on beads, and other glazing devices; in accordance with the directions of 
the glass manufacturer. 

6. Immediately after glazing, a white 'x' shall be painted on glass or each light. 

7. Check glass surfaces and edges for damage before glazing; do not install glass 
having broken or chipped edges; never slide one light over another. 

8. There shall be no metal to glass contact, except as otherwise detailed. 

9. Set exterior glass on neoprene glazing blocks; maintain proper clearances. 

10. Begin glazing in concrete openings only after any surface treatments such as 
grouting, and waterproofing have been completed. 

11. Bed glass in wood doors, not otherwise specified or detailed in putty and secure 
with wood stops with tamperproof screws as indicated on the Contract Drawings. 

12. For Tempered Float Glass:  Locate tong marks concealed as much as possible 
at top and bottom rails of doors or windows. 

13. For Heavy Plate Glass:  Support bottom edges on lead blocks at quarter points 
and side and top edges with neoprene or plastic setting blocks at quarter points. 

14. Glass Replacement:  Prior to replacing glass panes in existing exterior wood or 
metal windows, properly clean all glazing rebates of old glazing materials and 
make ready to receive new application of glazing points or sprigs spaced not 
more than 24-inches on center around the perimeter of the frame.  Where light 
edge is 12-inches or less, provide one point or sprig centered. 
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15. Miter-cut and seal the joints of glazing gaskets in accordance with the 
manufacturer's recommendations, to provide watertight and airtight seal at 
corners and other locations when joints are required. 

16. Set glass mirrors with adhesive or clips in accordance with manufacturer's 
instructions. 

C. Cleaning, Polishing and Repairing: 

1. Provisions of Section 017100 - CLEANING of the GENERAL REQUIREMENTS 
in DIVISION 1 applicable. 

2. Remove excess glazing compound from all surfaces.  Remove labels from glass 
surfaces. 

3. Wash and polish all glass upon completion of the Project.  Clean glass with 
methods and materials as recommended by the glass manufacturer. 

4. Remove and replace, scratched, chipped, or otherwise defective glass and 
replace with proven materials and workmanship, at no added cost to the City. 

5. Trim putty to required straight, true lines; trimmings removed. 

D. Protection:  Protect glass from breakage after installation by promptly installing streamers 
or ribbons suitably attached to the framing and held free from glass.  Do not apply 
warning markings, streamers, ribbons or other items directly to the glass except as 
specifically directed by the City Engineer or the Consultant.  Upon completion of 
construction operations, leave the glass unbroken and in perfect condition and maintain 
so until acceptance of the Contracted Work.  Provide water test for leakage. 

END OF SECTION 
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SECTION 08 83 03 

HSS FRAMEWORK MOUNTED MIRRORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install hollow structural section (HSS) mounted mirrors as indicated on the 
drawings and specified. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1. Mirrors. Submit descriptions of materials and process used to produce each type 
of silvered flat glass mirror specified that indicates sources of glass, glass coating 
components, edge sealer, and quality-control provisions. Include electrical 
characteristics of LED lighting. 

B. Shop Drawings: Submit dimensioned drawings of the HSS framework. Include mirror 
elevations, edge details, mirror hardware, LED lighting, and attachments to other work. 

C. Samples: For each type of the following products: 

1. Mirrors: 12 inches (300 mm) square, including edge treatment on two adjoining edges. 

2. LED lighting for color selection. 

1.4 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which mirror manufacturer agrees to 
replace mirrors that deteriorate within specified warranty period. Deterioration of mirrors 
is defined as defects developed from normal use that are not attributed to mirror 
breakage or to maintaining and cleaning mirrors contrary to manufacturer's written 
instructions. Defects include discoloration, black spots, and clouding of the silver film. 

1. Warranty Period: Five of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 HSS FRAMEWORK MOUNTED SILVERED TEMPERED GLASS MIRRORS 

A. Glass Mirrors, General: ASTM C 1503; manufactured using copper-free, low-lead mirror 
coating process. 

1. Manufacturers: Subject to review of action submittals by the Architect for 
compliance with requirements, provide products of the manufacturer indicated on 
the drawings or an acceptable substitution by one of the following: 

a. Avalon Glass and Mirror Company. 
b. Binswanger Mirror; a division of Vitro America, Inc. 
c. Donisi Mirror Company. 
d. Gilded Mirrors, Inc. 
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e. Guardian Industries. 
f. Independent Mirror Industries, Inc. 
g. Lenoir Mirror Company. 
h. Maran-Wurzell Glass & Mirror. 
i. Stroupe Mirror Co., Inc. 

B. Tempered Clear Glass: Mirror Glazing Quality, for blemish requirements; and comply with 
ASTM C 1048 for Kind FT, Condition A, tempered float glass before silver coating is applied. 

1. Nominal Thickness: As indicated on the drawings. 

2.2 HSS STEEL FRAMEWORK 

A. Round, Square and Rectangular HSS: ASTM A500 Grade B or C. 

B. Galvanized per ASTM A123, G-90 after fabrication. 

1. Fabricate framework of HSS steel angles or channels as shown. 

2. Continuously weld joints. Miter and weld channel frame at corners. Reinforce 
corner with plate angles. Drill and tap for fastenings and anchorages. 

2.3 MISCELLANEOUS PRODUCTS 

A. Lighting System: Provide removable and accessible LED strips as selected by the 
Architect from the manufacturer’s standard products. Include internal wiring with single 
concealed electrical connection to building system. Coordinate electrical characteristics 
with power supply provided. 

B. Fasteners: Fabricated of same basic metal and alloy as fastened metal and matching it in 
finished color and texture where fasteners are exposed. 

C. Anchors and Inserts: Provide devices as required for mirror framework and hardware 
installation. Provide toothed or lead-shield expansion-bolt devices for drilled-in-place 
anchors. Provide galvanized anchors and inserts for applications on inside face of 
exterior walls and where indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, over which mirrors are to be mounted, with Installer present, for 
compliance with installation tolerances, substrate preparation, and other conditions 
affecting performance of the Work. 

B. Examine roughing-in for electrical power system to verify actual locations of connections 
before installation of mirrors. 

C.  Proceed with installation only after unsatisfactory conditions have been corrected and 
surfaces are dry. 

3.2 INSTALLATION 

A. Install mirrors to comply with mirror manufacturer's written instructions and with 
referenced GANA publications. Mount mirrors accurately in place in a manner that avoids 
distorting reflected images. 
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B. Protect mirrors from breakage and contaminating substances resulting from construction 
operations. 

C. Do not permit edges of mirrors to be exposed to standing water. 

D. Maintain environmental conditions that will prevent mirrors from being exposed to 
moisture from condensation or other sources for continuous periods of time. 

E. Wash exposed surface of mirrors not more than four days before date scheduled for 
inspections that establish date of Substantial Completion. Wash mirrors as recommended 
in writing by mirror manufacturer. 

END OF SECTION 
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SECTION 08 91 21 

EXTRUDED ALUMINUM LOUVERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install extruded aluminum louvers as indicated on the drawings and 
specified. 

1.3 SUBMITTALS 

A. Submit product data for each louver indicated. 

B. Submit shop drawings of louver units and accessories.  Include plans, elevations, 
sections, and details showing profiles, angles, spacing of louver blades; unit dimensions 
related to wall openings and construction; free areas for each size indicated; and profiles 
of frames at jambs, heads and sills. 

C. Submit samples of the finish required, prepared on 6 inch square metal samples of same 
thickness and alloy indicated for final unit of Work.  Where finishes involve normal color 
and texture variations, include sample sets showing full range of variations expected. 

1. Colors shall be as selected by the Architect form the manufacturer’s standard 
available palette. 

D. Product test reports evidencing compliance of units with performance requirements 
indicated. 

PART 2 - PRODUCTS 

2.1 EXTRUDED ALUMINUM LOUVERS 

A. Manufacturers:  Subject to compliance with specified requirements, provide products by 
the entity named on the drawings, or one of the following (or an acceptable substitution): 

1. Airolite Co. 
2. Construction Specialties, Inc. 
3. Industrial Louvers, Inc. 
4. Ruskin Mfg. Div., Phillips Industries, Inc. 
5. Architectural Louvers Co. 

B. Aluminum Extrusions:  ASTM B221, Alloy 6063-T5 or T-52. 

C. Aluminum Sheet:  ASTM B209, Alloy 3003 or 5005 with temper as required for forming, 
or as otherwise recommended by metal producer to produce required finish. 

D. Fasteners:  Aluminum of same basic metal and alloy as fastened metal, or stainless steel. 

1. Use types, gages, and lengths to suit unit installation conditions. 
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2. Use Phillips flat-head machine screws for exposed fasteners, unless otherwise 
indicated. 

E. Provide aluminum expanded metal screens, alloy 3003 H14, 0.10” thick, and not less 
than 50 percent open area, standard, with U-edging. 

F. Anchors and Inserts:  Of type, size, and material required for type of loading and 
installation indicated.  Use nonferrous metal or hot-dip galvanized steel anchors and 
inserts.  Use toothed steel or expansion bolt devices for drilled-in-place anchors. 

G. Bituminous Paint:  SSPC-Paint 12 (cold-applied asphalt mastic). 

2.2 FABRICATION 

A. Horizontal Drainable Fixed Blade Louvers:  Extruded aluminum frames and louver 
blades; designed to collect and drain water to exterior at sill by means of gutters in front 
edges of blades and of channels in jambs and mullions; complying with the dimensions 
and profiles indicated on the drawings. 

1. AMCA Seal:  Mark units with AMCA Certified Ratings Seal. 

2. Frame Thickness:  0.081 inch, unless otherwise indicated. 

3. Louver Blade Thickness:  0.081 inch, unless otherwise indicated. 

4. Exterior Corners:  Prefabricated corner units with mitered and welded blades 
aligned with straight sections, with concealed bracing. 

2.3 PREFINISHING SHALL BE AS SELECTED BY THE CONTRACTING OFFICER 

A. Fluorocarbon 2-Coat Coating System:  Provide a high performance organic coating using 
the manufacturer's standard 2-coat thermo-cured system, composed of specially 
formulated inhibitive primer and fluorocarbon color topcoat containing not less than 70 
percent polyvinyldene resin by weight; complying with AAMA 605.2. 

1. Color and Gloss:  As selected by the Architect from manufacturer's standard 
choices for color and gloss. 

2.4 LOUVER SCREENS (IF REQUIRED) 

A. General:  Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers:  Interior face. 

2. Screening Type:  Bird screening, 1/4” square mesh. 

B. Secure screens to lover frames with stainless-steel machine screws, spaced a maximum 
of 6 inches from each corner and at 12 inches o.c. 

C. Louver Screen Frames:  Fabricate with mitered corners to louver sizes indicated. 

1. Metal:  Same kind and form of metal as indicated for louver to which screens are 
attached.  Reinforce extruded-aluminum screen frames at corners with clips. 

2. Finish:  Mill finish. 
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3. Type:  Non-rewireable, U-shaped frames for permanently securing screen mesh. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions and directions for 
installation of anchorages which are to be embedded in concrete or masonry 
construction.  Coordinate delivery of such items to project site. 

3.2 INSTALLATION 

A. Install louvers as recommended by the manufacturer and in accordance with the 
approved shop drawings.  Locate and place louver units plumb, level, and in proper 
alignment with adjacent work. 

B. Use concealed anchorages where possible.  Provide brass or lead washers fitted to 
screws where required to protect metal surfaces and to make a weathertight connection. 

C. Form closely fitted joints with exposed connections accurately located and secured. 

D. Repair finishes damaged by cutting, welding, soldering, and grinding operations require 
for fitting and jointing.  Restore finishes so there is no evidence of corrective work.  
Return items which cannot be refinished in field to shop, make required alterations and 
refinish entire unit, or provide new units. 

E. Protect galvanized and nonferrous metal surfaces from corrosion or galvanic action by 
application of a heavy coating of bituminous paint on surfaces which will be in contact 
with concrete, masonry, or dissimilar metals. 

F. Install concealed gaskets, flashings, joint fillers, and insulation, as louver installation 
progresses where required to make louver joints weathertight.  Apply sealants in 
accordance with the sealant manufacturer's written directions. 

G. Protect louvers from damage of any kind during construction period including use of 
temporary protective coverings where needed and approved by louver manufacturer.  
Remove protective covering at time of Substantial Completion. 

H. Restore louvers damaged during installation and construction period, so that no evidence 
remains of correction work.  If results of restoration are unsuccessful, as judged by 
Architect, remove damaged units and replace with new units. 

1. Clean and touch-up minor abrasions in finishes with air-dried coating that 
matches color and gloss of, and is compatible with, factory-applied finish coating. 

END OF SECTION 
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SECTION 09 26 00 

GYPSUM BOARD SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. All labor, materials and equipment necessary for gypsum board systems (Drywall 
Construction) as indicated on the Contract Drawings and in these Specifications. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections of GENERAL REQUIREMENTS in DIVISION 1 of these Specifications. 

C. Regulatory Agency:  Los Angeles City Building Code, DIVISION 47 and current 
Amendments to the CBC. 

D. References Standards: 

1. GA216-85 Recommended Specifications for the Application and Finishing of 
Gypsum Board. 

2. ASTM C-630, Water-Resistant Gypsum Board. 

1.2 SUBMITTALS 

A. Conform to DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

B. Samples:  Submit 12-inch x 12-inch sample of texture with metal furring for acceptance, 
when requested by the City Engineer or the Consultant. 

C. Product Data: 

1. Materials list of items proposed to be provided under this Section. 

2. Manufacturer's specifications noting fastener detail and spacing and other data 
needed to prove compliance with specified requirements. 

3. Covering or painting preparation procedure. 

4. Manufacturer's recommended installation procedures, when approved by the City 
Engineer, will become the basis of accepting or rejecting actual installation 
procedures used on the work. 

1.3 QUALITY ASSURANCE 

A. Labor:  Use adequate number of skilled laborers who are thoroughly trained and 
experienced in the necessary crafts and completely familiar with the specified 
requirements and methods needed for proper performance of the work of this Section. 

1.4 PROJECT CONDITIONS 

A. Environmental Requirements:  During work operations of this Section maintain 
temperatures within the building within the range of 55 to 70 degrees F. For 24-hours 
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before, during and after gypsum board and joint treatment application.  Provide adequate 
ventilation in the work areas to carry off excess moisture. 

1.5 GENERAL REQUIREMENTS 

A. Product Handling: 

1. To be arranged for delivery and storage of adequate supplies of drywall materials 
to the job-site to permit uninterrupted progress of the work. 

2. Deliver materials and accessories to the job-site in their original containers or 
bundles properly identified with manufacturer's name and brand name.  Store as 
directed by the City Engineer or the Consultant and protect against damage 
during the extent of the Contract. 

3. Store drywall finish materials in flat area, protected from moisture, on flat and 
solid supports off the floor surface. 

B. Scaffolding:  In accordance with Federal, State, County, and City of Los Angeles Safety 
Rules and Regulations and CAL/OSHA.  Avoid interference with work of other trades. 

C. Protection: 

1. Adequately protect all existing and/or new work in place against damage. 
2. Keep floor surfaces covered to prevent staining by spackling materials. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Drywall and Accessories: 

1. United States Gypsum (USG) 
2. Glenstar Gypsum Products (Flintkote) 
3. Georgia-Pacific Co. 
4. National Gypsum Co. (Gold Bond) 
5. Celolex Company 
6. Louisiana - Pacific 
7. Acceptable substitutes shall conform to conditions in GENERAL CONDITIONS of 

these Specifications. 

2.2 GYPSUM WALLBOARD 

A. General: 

1. Wallboard shall conform to Fed. Spec. SS-L-30D, in 48" widths by lengths as will 
minimize cross joints. 

2. Regular wallboard, type III grade R, Class I, 5/8" thick except as otherwise noted 
on the Drawings. 

3. Fire-retardant wallboard, type III, grade X, class 1, 5/8" thick and shall bear label 
(U.L.) for 1-hour fire rating and conforming to ASTM E119 or equal. 

4. Exterior water-resistant wallboard shall conform to ASTM C-630, type "X" or "W" 
conforming to L.A. City Building Code with current Amendments to the CBC. and 
5/8" thick except as otherwise noted on the Contract Drawings. 
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5. Shaft walls wallboard designed for encasing shafts of required fire-resistivity, 
conform to Fed. Spec. SS-L-30D, type IV, grade "R" or "X", class 1, in 
dimensions shown on the Contract Drawings. 

6. Sheathing:  where indicated or noted on the Drawings, board shall comply with 
Fed. Spec. SS-L-30D, type II, class 2, grade W. 

B. Screws:  Type "W" bugle head drywall screws, conforming to ASTM  C664, 1 1/4-inch 
long, except where longer length is required by Code.  Provide type “G” fasteners for 
gypsum board applications. 

C. Tape:  U.S. Gypsum "Perf-A-Tape" or equal. 

D. Taping Compound: As recommended by the wallboard manufacturer. 

E. Texture:  Fine to medium spray texture as recommended by the wallboard manufacturer. 
 Prepare samples for the City Engineer's or the Consultant's selection. 

2.3 ACCESSORIES 

A. Metal Trim:  Form from zinc-coated steel not lighter than 26 gage, conforming to Fed. 
Spec. QQ-S-775, type I, class "d" or "e". 

B. Furring Channels ("Hat" Section):  Roll formed of .022-inch galvanized steel, 7/8-inch 
deep with 1-3/8-inch face width, as manufactured by U.S. Gypsum, or equal. 

C. Casings (for all free edges of exposed gypsum wallboard):  U.S. Gypsum No. 200-4 
metal trim, U-shaped and of 2-inch size. 

D. Corner Reinforcement:  "Perf-A-Bead", a metal corner reinforcement of formed 
galvanized steel with 1-3/16-inch wide "Perf-A-Tape" wings to receive joint compound, as 
manufactured by U.S. Gypsum, or equal. 

E. All other accessories, etc., as necessary for a complete drywall installation. 

F. Sound Deadening Board:  Fiber or gypsum sound deadening board 2-inch thick as 
supplied by Georgia-Pacific Corporation, or equal. 

G. Edge Beads at Perimeter of Ceilings:  Angle shapes with wings not less than 3/4" wide, 
with concealed wing perforated for nailing and exposed wing edge folded flat and factory 
finished white. 

2.4 JOINTING SYSTEM 

A. Materials:  Reinforcing tape and compound, designed to be used together as 
recommended by the wallboard manufacturer. 

B. Jointing compound may be used for finishing if so recommended by its manufacturer. 

2.5 ACCESS DOORS 

A. In Partitions and Ceilings:  Provide for access to mechanical and/or electrical 
installations. 

B. Types: 
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1. 24" x 24" metal access doors with concealed hinges to metal frame and with 
Allen key lock. 

2. Where to be located in fire-rated partitions, access doors to have the same fire-
rating. 

3. For tile surfaces and toilet room access doors and frames to be stainless steel 
with satin finish. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Project Conditions:  Examine all parts of the work for any conditions which would affect 
the soundness or correctness of drywall work.  Verify all corrective work to be done 
before proceeding with drywall construction operations. 

B. Cooperation:  Required, with all other trades involved in the work of placing of work, 
building-in, and embedding into drywall construction of all fixtures, anchors, backing, 
sleeves, inserts; providing of openings, chases to the extent necessary for proper and 
secure installation, attachments, and passing of other work. 

C. All piping, conduit, and fixtures to be concealed by wallboard or to penetrate drywall finish 
to be in place, tested, and approved before start of application of wallboard. 

3.2 INSTALLATION OF GYPSUM BOARD 

A. General: 

1. In accordance with Contract Drawings and with the separate boards in moderate 
contact but not forced in place. 

2. At internal and external corners, conceal the cut edges by overlapping covered 
edges of abutting boards. 

3. Stagger the boards so that corners of any four boards will not meet at a common 
point except in vertical corners. 

B. Cutting:  By scoring and breaking, or by sawing.  Do all cutting from the face side.  
Sandpaper cut edges for neat jointing in finished work.  Cutouts for pipes, fixtures, or 
other small openings to be scored before knocking out or cut out with saw.  Openings are 
not to be punched out.  Scribe gypsum wallboard finish to intersecting or abutting 
surfaces.  

C. Ceilings:  Secure boards along perimeters of ceilings, around edges of openings to all 
furring channels.  Place boards with long dimensions perpendicular to supports, screw in 
place at 12-inches on center in the field and 8-inches on center along board edges.  
Locate screws not less than 1/8-inch from board edges. 

D. Walls and/or Vertical Planes:  Place wallboard horizontally or vertically in accordance 
with manufacturer's recommendations for the particular situation for minimum taping.  
Secure wallboard to structural supports with drywall screws spaced 12-inches on center 
in the field and 8-inches on center staggered along each board edge.  Use 1-1/4-inch 
long screws for fastening single layer of wallboards. 

E. Fasteners:  Firmly fasten boards to supporting framing member with fasteners not cutting 
surface paper or fracturing the gypsum core.  Where a fastener has cut surface paper, 
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provide another screw fastener approximately 1-1/2-inches from the defective fastener 
and remove the defective fastener.  Butt join vertical joints of wallboard at supports and 
stagger on opposite faces of partitions. 

F. Casings or Trim:  Provide at all exposed edges and/or ends of wallboard and where 
intersecting with other materials.   At  exterior corners  of wallboard joints secure in place 
specified corner reinforcements ready for taping compound. 

G. Sealants:  Where indicated on the Contract Drawings, provide a bead of sealant where 
trim or casings abutt adjacent construction. 

H. Access Doors: 

1. By careful coordination with the Drawings and with the trades involved, install the 
specified access doors where required. 

2. Anchor firmly into position, and align properly to achieve an installation flush with 
the finished surface. 

3.3 JOINT TREATMENT AND FINISHING 

A. General: 

1. Inspect areas to be joint treated, verifying that the gypsum wallboard fits snugly 
against supporting framework. 

2. In areas where joint treatment and compound finishing will be performed, 
maintain a temperature of not less than 55 degrees for 24 hours prior to 
commencing the treatment, and until joint and finishing compounds have dried. 

3. Apply the joint treatment and finishing compound by machine or hand tool. 

4. Provide a minimum drying time of 24 hours between coats, with additional drying 
time in poorly ventilated areas. 

B. Embedding compounds: 

1. Apply to gypsum wallboard joints and depressed fastener heads in a thin uniform 
layer. 

2. Spread the compound not less than 3" wide at joints, center the reinforcing tape 
in the joint, and embed the tape in the compound. Then spread a thin layer of 
compound over the tape. 

3. After this treatment has dried, apply a second coat of embedding compound to 
joints and fastener heads, spreading in a thin uniform coat to not less than 6" 
wide at joints, and feather edged. 

4. Sandpaper between coats as required. 

5. When thoroughly dry, sandpaper to eliminate ridges and high points. 

C. Finishing Compounds: 

1. After embedding compound is thoroughly dry and has been completely sanded, 
apply a coat of finishing compound to joints and depressed fastener heads. 
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2. Feather the finishing compound to not less than 12" wide. 

3. When thoroughly dry, sandpaper to obtain a uniformly smooth surface, taking 
care to not scuff the paper surface of the wallboard. 

D. Screw Heads:  To be depressed slightly and to have at least 3 coats of spackle, each 
coat applied at same time as the spackling of joint and to be thoroughly dry before 
application of succeeding coats. 

E. Where Gypsum Board to Receive Vinyl or Other Coverings:  Leave all surfaces clean and 
in acceptable conditions to receive subsequent finish work of other trades. 

3.4 CORNER TREATMENT 

A. Internal Corners:  Treat as specified for joints, except fold the reinforcing tape lengthwise 
through the middle and fit neatly into the corner. 

B. External Corners: 

1. Install the specified corner bead, fitting neatly over the corner and securing with 
the same type fasteners used for installing the wallboard. 

2. Space the fasteners approximately 6" on centers, and drive through the 
wallboard into the framing or furring member. 

3. After the corner bead has been secured into position, treat the corner with joint 
compound and reinforcing tape as specified for joints, feathering the joint 
compound out from 8" to 10" on each side of the corner. 

3.5 OTHER METAL TRIM 

A. General: 

1. The Drawings do not purport to show all locations and requirements for metal trim. 

2. Carefully study the Drawings and the installation, and provide all metal trim 
normally recommended by the manufacturer of the gypsum wallboard approved 
for use in this work. 

3.6 CLEANING UP 

A. In addition to other requirements for cleaning, use necessary care to prevent scattering 
gypsum wallboard scraps and dust, and to prevent tracking gypsum and joint finishing 
compound onto floor surfaces. 

B. At completion of each segment of installation in a room or space, promptly pick up and 
remove from the working area all scrap, debris, and surplus material. 

END OF SECTION 
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SECTION 09 30 14 

CERAMIC TILE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish all tools, equipment, materials, supplies, accessories and perform all labor to 
install ceramic tile work indicated on the Contract Drawings and as hereinafter specified. 

1.3 QUALITY ASSURANCE 

A. Referenced Specifications and Standards: 

1. Material, installation and workmanship shall conform to the Tile Council of 
America Specifications as follows: 

a. Glazed Ceramic Tile:  A137.1 

2. Ceramic Tile Institute:  "Standards of the Tile Trade." 

1.4 ACTION SUBMITTALS 

A. Submit the manufacturer's list of items proposed to be used or provided under this 
Section. 

B. Submit the manufacturer's standard palette showing the various tile colors and textures 
available. 

C. Submit the manufacturer's data, specifications and installation instructions for all products 
of this Section. 

D. Certificates: 

1. Furnish a Master Grade Certificate signed by this tile manufacturer at time of 
shipping stating type and quantities and by the Contractor who has installed the tile. 

2. Furnish certification by the grout manufacturer that the products used meet or 
exceed the standards of the American National Standards Institute. 

3. Certificate of Grade:  "Standard Grade" tile in accordance with American National 
Standards Institute Specifications for Ceramic Tile, A137.1-1967 (ANSI-AN-4). 

E. Samples: 

1. Required:  Two pieces of each type, size and color of tile, to be submitted to the 
Owner for approval. 

2. Ceramic Tile:  Wall tile and trim. 
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3. Provide samples of standard grout colors by manufacturer.   Each sample shall 
bear the manufacturer's name and color designation. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Tile: Obtain tile of each type and color or finish from one source or 
producer. 

1. Obtain tile of each type and color or finish from same production run and of 
consistent quality in appearance and physical properties for each contiguous 
area. 

B. Source Limitations for Setting and Grouting Materials: Obtain ingredients of a uniform 
quality for each mortar, adhesive, and grout component from one manufacturer and each 
aggregate from one source or producer. 

C. Mockups: Build mockups to verify selections made under sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockup of each type of floor tile installation. 

2. Build mockup of each type of wall tile installation. 

3. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

1.6 PRODUCT HANDLING 

A. Deliver  materials in manufacturer's original unbroken containers with legible labels 
identifying brand name and contents. 

1. Tile cartons shall be grade-sealed by manufacturer in accordance with ANSI 
A137 with grade-seals unbroken. 

2. Grout shall contain hallmarks certifying compliance with referenced standards. 

B. Deliver mastic grout in containers ready for use. 

C. Store all materials in a dry location under cover in a manner to prevent damage or 
contamination. 

D. All tile  materials shall be free  from chips, cracks, scratches, pits, discoloration or other 
defects.  Damaged or defective materials will be rejected. 

E. Deliver mosaic tile in 12-inch x 12-inch or 12-inch x 24-inch sheets. 

1.7 JOB CONDITIONS 

A. Install mortar and set and grout the tile, only when the temperature is at least 50oF and rising. 

B. Protection:  Protect adjacent surfaces against damage during progress of the work of this 
Section. 

C. Coordination and Cooperation:  Coordinate work of this Section with work of other trades.  
Perform work without delay to the work in progress. 
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PART 2 - PRODUCTS 

2.1 CERAMIC TILE 

A. General:  Provide ceramic tile and accessories complying with Tile Council of America 
Specification 137.1, in colors and patterns as noted on the contract drawings. 

B. Subject to the Architect’s review of action submittals for compliance with specified 
requirements, provide products indicated on the drawings, or other acceptable product 
may include the following: 

1. Mosa Tile 
2. Walker Zanger 
2. American Olean 
3. DalTile Co. 

C. Wall Tile:  Standard grade, square edge, dust pressed, machine made, bright or matt 
glazed, field tile and matching base with integral corners and terminals. 

D. Mosaic tile shall comply with the requirements of Floor Score Standard. 

2.2 INSTALLATION MATERIALS 

A. Mortar Sand:  ASTM C 144. 

B. Portland Cement: ASTM C 150, Type I or II. 

C. Hydrated Lime:  ASTM C 207, Type S; or ASTM C 206. 

D. Portland Cement Mortar:  ANSI 108.1B 

E. Latex Portland Cement Mortar:  Sand-cement mortar mix gauged with Laticrete 38 Acrylic 
Admix or Custom Building Products Acrylic Mortar Admix. 

F. Latex Portland Cement Mortar for Shower Areas:  Laticrete 226 Thick Bed Mortar Mix 
Gauged with Laticrete 3701 Mortar and Grout Admix. 

G. Latex Portland Cement Bond Mortar:  Laticrete 317 Floor & Wall Thinset gauged with Laticrete 
3701 Admix, or Custom Building Products Master Blend mixed with Acrylic Mortar Admix. 

H. Latex Portland Cement Bond Mortar over Waterproof Membrane:  Laticrete 317 Floor & 
Wall Thinset gauged with Laticrete 3701 Admix. 

I. Waterproof Membrane:  Thin, cold-applied, single component liquid with embedded reinforcing 
fabric equal in performance characteristics to Laticrete 9235 Waterproof Membrane. 

J. Reinforcing Wire Fabric:  2-inch x 2-inch, 16 x 16 gage, galvanized electrically welded wire 
mesh, ASTM A 185. 

K. Latex Portland Cement Grout:  Laticrete Sanded Grout (1500 Series) or Unsanded Grout 
(1600 Series, for joints smaller than 1/8”). 

L. Cleavage Membrane and Wall Backing Paper:  ASTM D 226, Type I (No. 15) 15-pound 
asphalt-saturated felt. 
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M. Backer Rod for sealants (for ceramic mosaic fields):  Polyethylene foam, closed-cell, non-
gassing, flexible and compressible, 3/16” diameter. 

N. Cleaner and Sealer: 

1. Cleaner and sealer shall be from one manufacturer, acceptable to tile and grout 
manufacturers.  To establish quality, the Specification is based on Aqua Mix Inc. 
Equivalent products from Miracle Sealants Co. or Watco Tile and Brick may be 
provided. 

2. Cleaner:  Aqua Mix Concentrated Tile Cleaner, neutral phosphate-free cleaner, or 
Custom Building Products Tile Lab Concentrated Tile/ Stone Cleaner. 

3. Sealer:  Aqua Mix Penetrating Sealer, fungus- and bacteria-resistant, stain-
resistant, and slip-resistant as specified for tile, or Custom Building Products Tile 
Lab Surface Gard. 

O. Sealant for Ceramic Mosaic Tile:  Provide Pecora 898 Silicone Sanitary Sealant or Laticrete 
Latasil NS, or equal.  Color as selected by the Arhitect. 

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Examine substrates, areas, and conditions where tile will be installed for compliance with 
requirements for installation tolerances and other conditions affecting performance of 
installed tile.  Verify that all vents, drains, piping, and other projections through substrate 
have been installed.  Proceed with Work only after all conditions are in compliance. 

B. Verify that substrates for setting tile are firm; dry; clean and within flatness tolerances 
required by relevant ANSI A108 tile installation standards. 

C. Substrates to receive wall tile shall be: 

1. Provide scratch coat of portland cement plaster or cementitious backing panels for 
thin set application. 

D. Verify that installation of grounds, anchors, recessed frames, electrical and mechanical units 
of work, and similar items located in or behind tile has been completed before installing tile. 

E. Verify that joints and cracks in tile substrates are coordinated with tile caulked- joint 
locations; if not coordinated, adjust as required by the Architect. 

F. Do not install tile until construction in spaces is completed and ambient temperature and 
humidity conditions are being maintained to comply with referenced standards and 
manufacturer's written instructions. 

G. Protect adjacent surfaces during progress of the Work of this section. 

3.2 TILE INSTALLATION, GENERAL 

A. Lay tile in grid pattern, unless otherwise indicated.  Align joints when adjoining tiles on 
base, walls, and trim are the same size.  Lay out Work and center tile fields in both 
directions in each space or on each wall area.  Adjust to minimize tile cutting.  Provide 
uniform joint widths, unless otherwise indicated. 
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B. For tile mounted in sheets, make joints between tile sheets the same width as joints within 
tile sheets so joints between sheets are not apparent in finished Work. 

C. Extend Work into recesses and under or behind equipment and fixtures to form a complete 
covering without interruptions, unless otherwise indicated.  Terminate Work neatly at 
obstructions, edges, and corners without disrupting pattern or joint alignments. 

D. Accurately form intersections and returns.  Perform cutting and drilling of tile without 
marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in 
items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and 
other penetrations so plates, collars, or covers overlap tile. 

E. Locate expansion, control, contraction or isolation joints and other sealant-filled joints, directly 
above joints in concrete substrates, at horizontal and vertical changes in plane, or where 
indicated during installation of mortar beds.  Do not saw-cut joints after installing tiles. 

F. Prepare and clean joints to be caulked, and apply sealants as recommended by the 
product manufacturer. 

G. Conform to manufacturers printed instructions, and applicable requirements of ANSI and 
TCA Standards.   

3.3 TILE INSTALLATION, WALLS 

A. Clean scratch coat surface of loose or foreign materials, fog spray with water, and install 
brown coat mortar bed over scratch coat to a thickness not less than 3/8” and not greater 
than 3/4 inch.  Once started, wall mortar installation must continue until wall is completely 
floated.  Discard any batch not floated and finished within ½ hour of mixing.  As soon as 
wall mortar is dried to sufficient hardness but still in a  plastic condition, firmly rub down with 
wood float and scribe all plane interfaces the full depth. 

B. Cover cure with 40 weight. Kraft paper for 72 hours minimum. 

C. Install tile over properly cured setting bed, waterproof membrane, or cementitious backing 
panels using "thin-set" method with latex portland cement bond mortar, in accordance with 
manufacturer's printed instructions and ANSI A108.5.  Make sure substrate is completely 
clean and free of dust.  Ensure that bond coats do not intrude into joints to be caulked. 

D. Lay out the Work so tiles will be centered on each wall or section of wall in order to 
minimize tile cuts.  Lay out tile wainscots to next full tile beyond dimensions indicated.  Spot 
setting bed with mortared tile, set plumb and true, to accurately indicate plane of finished 
tile surfaces. 

E. Horizontal joints shall be level, vertical joints plumb with surfaces true and plumb, edges of 
tiles flushed. 

F. Rub exposed cuts smooth with a fine stone; no cut edge shall be set against a fixture or 
adjoining surface without a 1/16 inch joint to be caulked. 

3.4 GROUTING 

A. Prior to starting, ensure that all wall tile surfaces are clean and any excessive bond mortar 
is scraped and vacuumed from joints (approximately 2/3  depth of tile should be open for 
grouting).  Follow manufacturer’s instructions for mixing grout.  Once grout Work 
commences, proceed until complete wall area is finished using one batch of grout. 
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B. Latex portland cement grouting:  Dampen tile surface and joints with water using sponge, 
but leaving no puddles in joints.  Force grout into joints using sufficient pressure on rubber 
float so as to fill joints completely, and scrape excess grout off tile surface with rubber float.  
Smooth or tool grout to uniform joint finish.  Do not over water. 

C. Curing latex Portland cement grout:  Remove final grout haze with clean soft cloth, and 
cover with 40-weight kraft paper to cure.  Leave paper in place for protection.  Cover wall 
surfaces with 40-weight kraft paper for 72 hours. 

3.5 CLEANING AND SEALING 

A. If grout scum is not visible on tile surface after curing, clean tile surface with clear water. 
Remove and replace cracked, broken or defective tile with proper material. 

B. Apply penetrating sealer in accordance with manufacturer’s instructions using a dense 
sponge applicator, paint pad, sprayer or brush.  Avoid overlapping, puddling, and rundown.  
Completely wipe surface dry within 3 to 5 minutes using cotton or paper towels; do not 
allow sealer to dry on tile.  After 2 hours, test surface by applying water droplets to surface.  
If water is absorbed, apply a second coat.  Avoid surface traffic for 24 hours. 

3.6 JOINT SEALANTS 

A. Ensure joints to be caulked are free and clear of all setting and grouting materials and 
construction debris.  Keep foot traffic off newly installed caulking for a minimum of 48 hours 
or protect with hardboard strips. 

B. Install sealants in accordance with the product manufacturer's recommendations. 

END OF SECTION 
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SECTION 09 30 23  

WATERPROOFING MEMBRANE BENEATH CERAMIC TILE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Furnish and install waterproofing membrane beneath ceramic tile as indicated on the 
drawings and specified, including floors and walls from floor to ceiling. 

1.2 SUBMITTALS 

A. Product Data:  Manufacturer's data, standard specifications, and other technical 
information for each product specified.  Include installation instructions:   

1.3 WARRANTY 

A. For waterproofing, manufacturer shall provide a 10 year material warranty for 
waterproofing installation, tile setting, and grouting materials.  

PART 2 - PRODUCTS 

2.1 FLUID WATERPROOFING MEMBRANE BENEATH CERAMIC TILE 

A. Portland Cement Mortar Bed for Shower Areas:  Laticrete 226 Thick Bed Mortar Mix 
Gauged with Laticrete 3701 Mortar and Grout Admix or on-site mix per ANSI A108.1A 
with Custom Building Products Thin-Set Mortar Admix, or equal. 

B. Provide Cold fluid-applied, single component liquid with embedded reinforcing fabric by 
manufacturer: Laticrete Hydro Ban Waterproof Membrane or Custom Building Products 
Red Guard Waterproof Membrane, or equal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install waterproof membrane where indicated and in all shower walls and floors in 
accordance with TCNA Standards.  Extend membrane up wall mortar or backing board 
from floor to ceiling.  Ensure that layers of membrane are fully inserted into clamping ring 
of floor drain.  After membrane installation and before tile setting, install pea gravel 
around sub drain to prevent blockage of weep holes and place mortar to proper level for 
setting tile. 

END OF SECTION 
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SECTION 09 35 44 

SILICATE BASED CONCRETE FLOOR SEALERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and apply silicate based concrete sealers as indicated on the drawings and 
specified. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Submit product data, including chemical properties and percentage of 
solids, for each product. 

B. Submit following Informational Submittals: 

1. Manufacturer's Instructions:  Application instructions, including surface 
preparation and application rates for each type of substrate, methods, and 
techniques. 

1.4 WARRANTY 

A. Warrant applied sealer system to be free of defects related to material deficiency and 
workmanship for 5 years. 

B. Warranty period begins at date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SILICATE BASED CONCRETE SEALERS 

A. Products: Subject to review of action submittals by the Architect for compliance with 
requirements, provide the product named on the drawings or an Architect accepted 
product of one of the following: 

1. Chemex Aqua Seal. 
2. Prosoco Inc. 
3. Pecora Corporation. 
4. Tamms Industries, Inc. 
5. Tnemec Inc. 

B. Concrete Sealer shall be a clear water-based, sprayable, penetrating, inorganic silicate-
base solution It is used to cure, harden, seal and dustproof interior and exterior horizontal 
concrete (fresh or cured) surfaces. It complies with the Federal and Army Corp Of 
Engineers specifications for concrete surface treatment. It also shall have been USDA 
and FDA approved for use as a concrete floor sealer in food processing facilities. 

C. The sealer shall be recommended by its manufacturer for use on unpainted or unsealed 
new or existing concrete floors, decks, docks, ramps, pavement and parking structures. 
New concrete must be at least 7 days old. It is a water-based product that can be applied 
in areas where solvent-based sealers are hazardous, and possess the following attributes: 
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1. Cures, seals, hardens and dustproofs. 
2. Environmentally Friendly. 
3. No solvent vapors while spraying. 
4. Resists the penetration of oil, chemicals and the deteriorating effects of salt and water. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that surfaces are clean, dry, dust free, and free of efflorescence, oil or other matter 
detrimental to sealer application. 

B. Verify that joint sealant work in adjoining surfaces is complete prior to applications of 
sealers.  Delay application until sealants have cured. 

C. Proceed with installation only after unsatisfactory conditions have been corrected to meet 
the manufacturer’s recommendations and construction documents. 

3.2 PREPARATION 

A. Provide protection as necessary to protect adjacent materials and surfaces from dirt, 
dust, and other surface or physical damage. 

B. Remove loose particles, foreign matter, and oil by method which will not affect sealer 
application. 

C. Prepare surfaces in accordance with manufacturer's directions. 

3.3 APPLICATION 

A. General: Apply materials in accordance with manufacturer's printed instructions. 

B. Liquid Penetrating Sealer: 

1. Apply sealer using low pressure sprayer in multiple coats at coverage rate not 
less than that recommended by manufacturer to obtain penetration and full 
coverage. 

2. Do not allow flooding or puddling of material on surface. 

3. Do not dilute or alter material as packaged. 

4. Sealer Locations: As indicated on the drawings.  Also include exposed concrete 
on interior stairs, corridors and decks, electrical and telephone rooms, storage 
rooms, laundry, and other areas not specifically designated. 

END OF SECTION 
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SECTION 09 51 00 

ACOUSTICAL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide all labor, materials and equipment necessary to install acoustical ceilings in 
rooms as noted in “Finish Schedule” indicated on the Contract Drawings and hereinafter 
specified: 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Use adequate numbers of skilled  craftpersons who are thoroughly trained and 
experienced in the necessary crafts and who are completely familiar with the specified 
requirements and the methods needed for proper performance of the work of this 
Section. 

B. Design of Ceiling Suspension System shall meet or exceed the minimum requirements of 
Section T-21-4701 (e) of Title 21, California Administrative Code. 

C. Installation of the suspended ceiling system shall be done by applicators approved by the 
ceiling manufacturer. 

1.3 STANDARDS 

A. Acoustical Materials:  Federal Specification SS-5-118, Class A. 

B. Suspension Systems: 

1. For Materials:  ASTM C635 
2. For Installation:  ASTM C636 

C. Uniform Building Code with the Los Angeles City 1992 Amendments. Supplements for 
lateral bracing requirements. 

D. Terminology and Performance:  AIMA Bulletin "Performance Data, Architectural 
Acoustical Materials. 

1.4 SUBMITTALS 

A. General:  Comply with applicable provisions of SUBMITTALS of DIVISION 01 - 
GENERAL REQUIREMENTS of these Specifications. 

B. Manufacturer's Data:  Submit manufacturer's printed data and specifications and 
installation instructions for all materials proposed for use. 

C. Samples:  Submit one full size acoustical panel of specified material including 12-inch 
long samples of suspension system components. 
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D. Shop Drawings:  Submit shop drawing detailing ceiling layout, suspension methods and 
interface with plaster ceiling and wall materials. 

E. Materials Listing:  Submit materials list of items proposed to be provided under this 
Section. 

F. Certification:  Furnish written proof that specified suspension system is a U.L. approved 
designed assembly with approved fixture protection. 

G. Manufacturer’s certification that products meet or exceed Specification requirements. 

1.5 PRODUCT HANDLING 

A. Delivery:  Deliver acoustical materials to the job-site in the manufacturer's original 
unopened packages or containers with brand name and type clearly marked. 

B. Storage of Materials:  Handle materials carefully and store them under cover in dry, 
waterproof enclosure where directed by the City Engineer or the Consultant.  Immediately 
before installation, store acoustical units for not less than 24 hours at the same 
temperature and relative humidity at the spaces in which they will be installed. 

1. Store all components to provide suitable protection against deleterious effects 
from exposure to moisture, direct sunlight, or other causes. 

2. Handle all components to preclude damage.  Take special precaution to prevent 
damage to acoustical ceiling unit edges and corners. 

3. Comply with manufacturer’s Material Safety Data Sheets for delivery, storage, 
and handling of components. 

C. Protection:  Use all means necessary to protect the work and materials of all other trades. 

D. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the City Engineer or the Consultant, at no added cost to the 
City. 

1.6 VERIFICATION OF CONDITIONS 

A. Verify dimensions in the Contract Drawings with field conditions prior to submitting Shop 
Drawings.  Contractor to accept full responsibility for inaccuracies built into the Work.  
Contractor's start of Work of this Section shall imply this acceptance of job conditions. 

B. Contractor shall inspect related work and surfaces; report in writing to the City Engineer 
or the Consultant those conditions which would prevent the proper execution of Work of 
this Section.  Any needed remedial work shall be arranged for and be done by the 
appropriate trade prior to starting Work of this Section as directed by the City Engineer or 
the Consultant at no added cost to the City. 

C. Prior to installation, the following conditions must exist: 

1. All windows and exterior doors in place and roof watertight. 

2. Work of all wet trades completed and thoroughly dried to installation of any 
system components. 
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3. Mechanical and Electrical trades shall have completed their work above ceiling 
lines prior to acoustical ceiling systems installation.  Coordinate with Mechanical 
and Electrical trades prior to start of installation. 

1.7 CLEAN-UP 

Upon completion of Work of this Section, remove all surplus materials, equipment, tools, and 
debris from the job-site. 

1.8 ENVIRONMENTAL CONDITIONS 

Maintain a uniform temperature of at least 60 degrees F and not more than 85 degrees F and 
relative humidity of not more than 70 percent continuously before, during and after installation of 
acoustical units.  Ensure that interior finish work is completed and dry before installation.  Ensure 
that mechanical, electrical and other work above the ceiling line are completed and approved 
prior to the start of acoustical ceiling installation. 

1.10 GUARANTEE 

Provide the City with a written guarantee in accordance with provisions of Section 28 in the 
GENERAL CONDITIONS against failure of materials or workmanship for two (2) years. 

PART 2 - PRODUCTS 

2.1 EXPOSED TEE GRID SUSPENSION SYSTEM 

A. Complete System Composed of the Following Components: 

1. Hanger and/or Lateral Bracing Wires:  Cold drawn, galvanized steel No. 12 gage 
wire. 

2. Main Tee Runner Member:  Commercial quality cold-rolled steel, 1-1/2-inch-high 
with double web and rectangular bulb and with 15/16-inch-wide exposed flange 
with web punched as necessary to receive interlocking cross member and 
hanger wires. 

3. Cross Tee Member:  As above specified for runner member, except that web not 
being punched but extended and off-set to overlap runner member flanges and 
be flush with exposed flanges of runner member. 

4. Perimeter Supports:  Cold-rolled commercial quality steel channel or angle or "Z" 
section as indicated on the Contract Drawings, exposed flanges to receive lay-in 
acoustical panels shall be at least 1-inch-wide. 

5. Finish:  Framing members, supports, and accessories to be electro-zinc coated; 
exposed flanges and/or surfaces to receive a shop applied low sheen white 
enamel finish. 

B. Acceptable Manufacturers: 

1. Chicago Metallic Corp;., 5501 Downey Boulevard, Vernon, California 90058, 
phone (213) 582-1100. 

2. Equal products of other manufacturers when approved in advance by the City 
Engineer or the Consultant. 
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3. Provide L. A. City Building and Safety Approved Research Report No. And date. 

2.2 CONCEALED "T" GRID SUSPENSION SYSTEM 

A. Materials: 

1. Hangers Wires and Lateral Bracing Wire:  Cold drawn galvanized steel, No. 12 
gage wire. 

2. Suspension Members (General:  Fabricated of commercial quality cold-rolled 
steel. 

3. Main "T" Shaped Runners:  1 ½ inch high with rectangular bulb at top of each 
web with 15/16 inch wide flange, web to have punched holes at 12-inches on 
center to receive hanger wires and cross spline members; bulb to have 
provisions to receive the "V" shaped struts. 

4. Cross Splines (Non-Structural):  "T" shaped, 7/8-inch or 1-inch-high with 3/4-
inch-wide flat bottom flanges with taped ends for bearing on main "T" runner 
flanges for easy removal and replacement. 

5. Access Cross Splines (Downward Acting):  "T" shaped with bi-parting removable 
portion having a "see-through" tab projecting 1/4-inch below face of tile for 
identification, which triggers the access, is painted white, and requires no special 
tool or device to easily remove the bi-parting portion and shall be easily 
reinstalled by snapping back in place. 

6. Cross Splines (Structural):  Same size and shape of non-structural cross spline 
(specified above in 2.01(d), except that the ends are designed to self-lock to 
main "T" runner web; shall be removable and independent of its opposing cross 
spline member. 

7. Struts (For Spacing and Stabilizing Main "T" Runners):  Shall be "V" shaped, 1-
inch in depth and with two (2) slots at ends of their 4-foot-1-inch length; designed 
to engage and lock to bulb section of main "T" runner.  Edges of struts to be 
hemmed for additional strength and stiffness and shall receive a locked key 
inserted through punched holes in the hollow bulb of the "tee" member. 

8. Flat Splines:  1-inch-wide with hemmed edges for stiffness or a 1-inch normal 
wide ribbed filler stub designed for fitting within the kerfs of acoustical tile or 
panels. 

9. Border or Perimeter Trim:  Angle or channel shaped with exposed flanges 
shaped as indicated on the Contract Drawings 3/4-inch-wide with 3/8-inch by ½-
inch reveal.  Verify if a reveal is indicated on the Contract Drawings. 

10. Finish:  All members electro-zinc coated, exposed flanges of perimeter or border 
trim to be shop coated with a baked-on low sheen white enamel, reveal to be 
coated with a baked-on flat black enamel. 

11. Provide light frames for recessed lights fixtures finished to match tile color. 
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2.3 GYPSUM BOARD BACKING MATERIALS 

A. Gypsum Board:  Gypsum wallboard, ASTM C36, 5/8-inch thickness for 1-hour fire 
resistive rating of 3/8-inch thickness in non-fire rated areas as approved by the City. 

B. Nails:  6d cooler type. 

C. Tape:  United States Gypsum "Perf-A-Tape," or equal. 

D. Cement:  United States Gypsum "Perf-A-Tape" Cement, or equal. 

E. Exposed Border or Perimeter Trim:  Commercial quality cold-rolled steel, electro-
galvanized coated with exposed surfaces painted with a low sheen white enamel, shapes 
as indicated on the Contract Drawings. 

F. Tile Adhesive:  As recommended by the tile manufacturer, shall readily adhere to plaster 
or gypsum board, shall remain semi-plastic when set, and will not fail when subjected to a 
400 degrees F. room temperature for 30 minutes. 

2.4 SOUND ISOLATION SUSPENSION SYSTEM MATERIALS 

A. Isolators:  Mason Industries SH-220A 

B. Hangers:  No. 8 soft annealed hanger wires securely attached to building structure 
placed in concrete or fastened to "L" shaped bracket secured to underside of steel 
decking by approved means.  Hanger wires shall be threaded through predetermined 
hole in 2-inch x 2-inch x 2-inch size "L" bracket. 

NOTE:  Verify if hangers exist and are secured to underside of fireproofed steel floor 
decking, provide added hanger wires as needed. 

C. Structural Studs:  4-inch 16-gage steel channel stud placed directly in saddle hanger 
attached to isolator. 

D. Screw Channel:  Donn Product, size 7/8-inch x 2-inch-wide or equal. 

E. Backerboard:  5/8-inch thick 2-foot x 8-foot size as manufactured by U.S. Gypsum Co or 
equal. 

F. Insulation:  1-inch thick blanket having 3/4-inch density; Pioneer-Flintkote No. PF-335 
Blanket Insulation; or equal. 

2.5 ACOUSTICAL MATERIALS (As Applicable) 

A. General: 

1. All tile, panel or board to comply with Federal Specification SS-S-118B, Class 25 
(incombustible). 

2. Noise Reduction Coefficient:  Not less than 0.65 N.R.C. as determined from tests and 
computations made in accordance with the Standard Method of the Acoustical 
Materials Association on factory-coated material, with mounting equivalent to and 
application similar to the required work pursuant to ASTM C-423. 

3. Color:  White, factory coated on exposed surfaces and on beveled edges. 



WORK ORDER NO. E1701121B ACOUSTICAL CEILINGS 
RESEDA SKATE FACILITY 09 51 00 - 6 

4. Light Reflection:  Not less than 75 percent with white factory surface coating 
pursuant to ASTM C-523. 

5. Ceiling Sound Transmission Class (CSTC), 25% pursuant to AMA 1-11. 

6. Time-Rated Fire Resistance Assembly: UL Design Number and ASTM E413 
packages of acoustical material must be or appropriate UL classification marking. 

B. Adhesive:  As specified by the tile manufacturer.  Comply with ASTM D-1779 and have a 
listed flame spread 25 Class U.L. rating pursuant to ASTM E84. 

C. Acoustical Sealant: As recommended by acoustical ceiling unit manufacturer. 

PART 3 - EXECUTION 

3.1 GENERAL EXECUTION 

A. Coordination:  Work of this Section to be coordinated with work of other trades, especially 
lath and plaster work, accordian folding doors, mechanical and electrical work. 

1. Where lighting fixtures are to be installed within the suspension system, fixtures 
are to be installed under this Section.  Consult with the fixture manufacturer prior 
to fixture manufacture in order to properly coordinate that work with work of this 
Section. 

B. General Installation Procedures:  (As applicable) 

1. Best practice of the trade. 

2. Accurate alignment of suspension system. 

3. Accurate alignment of tile boards or panels with straight joint lines. 

4. Finished exposed surfaces of tiles, boards, or panels in continuous contact with 
flanges of suspension system members. 

5. Finished surfaces of tiles, boards or panels, and exposed surfaces of suspension 
members to be clean, without blemishes, discoloration, or damage. 

6. All joints closed and hairline. 

7. Edges square and in tight contact with adjoining tile or panels. 

8. Fit beveled edges in tight contact with border trim; miter trim back of bevels. 

9. Align the joints on vertical surfaces with joints in ceiling tile, where occur. 

10. Install acoustical ceiling systems requiring seismic restraints pursuant to ASTM 
E580, CISCA Recommendation and Governing Codes.  See Subsection 3.2 of 
this Section. 

3.2 INSTALLATION OF EXPOSED GRID SUSPENSION SYSTEM: 

A. General:  In accordance with approved Shop Drawings and Details and the Contract 
Drawings; and best practice of the trade with maximum deflection of framing members 
not exceeding 1/360 of span of such member.  Independently support light fixtures, 
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weighing more than 56 pounds, from the structure above.  Suspension system shall be 
installed in accurate alignment with building walls and partitions. 

B. Hanger Wires:  Secure to construction above with approved attachment and secure to 
main "T" runner spaced 4-feet along length of such member and for 6-inches from end. 

C. Lateral Bracing:  As required by the Los Angeles City Building Code, and ASTM E 580 as 
noted on the Contract Drawings or approved Shop Drawings.  Place bracing wire in four 
equal directions from each lateral bracing point on the main "T" runner and extend to the 
structure above at maximum 45 degree angle from the horizontal.  Coordinate the lateral 
bracing with the mechanical and/or electrical work and other equipment in the attic 
spaces. 

D. Main "T" Runner Members:  Space 4-feet on center and secure to hanger and lateral 
bracing wires in level position.  Where suspension system does not require lateral 
bracing as prescribed by the Los Angeles City Building Code secure ends of such main 
"T" members to the structure by means of suitable clip angles.  Off-set flanges of main 
"T" runners at wall supports so as to be flush with exposed flange of wall support angle or 
channel. 

E. Cross Members:  Attach to main "T" runner member at 24-inch spacings against lateral 
pullout and make exposed bottom flanges flush with exposed flanges of main "T" runner 
to form a 24-inch by 48-inch grid pattern. 

F. Boarder of Wall Supports:  Secure to wall surfaces and/or other architectural features as 
indicated on the Contract Drawings in level position, with exposed flanges mitered at 
corners. 

3.3 INSTALLATION OF PANELS IN EXPOSED GRID SUSPENSION SYSTEM 

A. Application:  By representative of the panel manufacturer. 

B. Installation of Panels:  Lay panel within the exposed "T" suspension system, with 
continuous and uniform bearing on suspension system main "T" runner, cross "T" 
members and on border support flanges to provide 100 percent access to attic spaces.  
At wall supports provide border tile springs to keep border panel units aligned with field 
panel units where such border units are smaller than the grid pattern.  Use approved type 
of concealed splines to maintain panel units in a level plane. 

1. Furnish and install diffuser and light fixtures as specified in Electrical and 
Mechanical Sections. 

2. Finish exposed surfaces of panels shall be continuous contact with flanges of 
suspension system members. 

3. Finished surfaces of panels and exposed surfaces of suspension members to be 
clean, without blemishes, discoloration or damage. 

4. Neatly scribe acoustical ceiling units at abutting surfaces and at all penetrations 
or projections when moldings are not acceptable. 

C. Attic Accesses:  Provide and install in corners of panel unit permanent type markers 
(Sex-bolt type fasteners or approved equal) to identify location of required attic access to 
mechanical equipment within attic spaces.  Paint exposed ends of such markers a color 
as directed by the City Engineer or the Consultant. 
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3.4 INSTALLATION OF CONCEALED SUSPENSION SYSTEM 

A. General:  In accordance with approved Shop Drawings and details on the Contract 
Drawings.  Maximum deflection of framing members not to exceed 1/360 of the span of 
such framing components.  Independently support light fixtures weighing more than 56 
pounds from the structure above. 

B. Main "T" Runners:  Space 4-feet on center, as indicated by hanger wires spaced 4-feet, 
along length of such members and located maximum 6-inches from perimeter walls.  
Secure ends of main "T" runners, not laterally braced, by means of suitable clip angles. 

C. Strut Members:  Locate perpendicular to main "T" runners, space 4-feet on center, snap 
in place to main "T" runner bulb section to stabilize the runners and keep them properly 
spaced 4-feet on center. 

D. Structural Cross "T" Splines:  Located to support light fixtures (weighing less than 56 
pounds) parallel to and spaced 12-inches from other cross splines and locked into the 
web of the main "T" runners. 

E. Cross "T" Splines:  Space 12-inches on center perpendicular to main "T" runner with 
ends bearing only on the "T" runner flanged and not secured thereto. 

F. Access Cross Spline:  Run parallel to and 12-inches from other cross splines, locate 
removable portions where access is required to the area or where flagged by the 
Contractor to get a mechanical equipment in the attic spaces. 

G. Flat Splines:  Locate within the tile or panel kerfs in direction parallel to the main "T" 
runners. 

H. Lateral Bracing:  As required by the Los Angeles City Building Code, as noted on the 
Contract Drawings and the approved Shop Drawings.  Splay bracing wires in four equal 
directions from each lateral bracing point on the main "T" runner members and extend to 
the structure above at maximum 45 degree angle from the horizontal.  Coordinate the 
lateral bracing with mechanical and electrical work and equipment in attic spaces. 

I. Border or Perimeter Trim:  Secure to wall surfaces or other architectural features as 
indicated on the Contract Drawing in level position with exposed flanges mitered at the 
corners. 

3.5 INSTALLATION OF SOUND ISOLATION SUSPENSION SYSTEM 

A. Location:  As indicated on the Contract Drawings. 

Install all previously mentioned component parts to construct isolated suspension ceiling 
from which hereinbefore specified suspension systems are hung as a finished ceiling. 

B. Space ceiling isolators 4-feet in one direction and 10-feet in the other direction as 
indicated on the Contract Drawings. 

C. Insert 4-inch channels in the hangers as shown on the Contract Drawings. 

D. Securely wire screw channels to 4-inch channels at 2-foot spacings. 

E. Install insulation blankets on the top side of screw channels as shown on the Contract 
Drawings. 
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F. Attached 5/8-inch x 2-foot x 8-foot backerboard to the underside of screw channels with 
screws at not less than 16 inches on center.  Apply backerboards in a staggered pattern. 

G. Calculate the load value of building materials to be installed below the isolators so that 
the deflection of the isolators (after the complete load is applied) will form a uniform 
ceiling height throughout various areas shown on the Contract Drawings. 

H. Remove and adjust any irregularities in the ceiling levelness to make the finished ceiling 
in a true, flat and level plane. 

3.6 INSTALLATION OF GYPSUM BOARD BACKING 

A. In accordance with manufacturer's directions and complying with requirements of the Los 
Angeles City Building Code. 

B. Install board with long dimension at right angles to the support framing with end joints 
staggered and secured in place at 6-inch centers with nails or at 12-inch centers using 
screws along board edges and to intermediate supports. 

C. Cement and tape joints only for fire-resistive construction as recommended by the board 
manufacturer. 

3.7 INSTALLATION OF TILE IN CONCEALED SUSPENSION SYSTEM 

A. Application:  By representative of the tile manufacturer. 

B. Installing Tile:  In a square pattern on ceiling area with tile joints in a  continuous lines 
parallel to walls, symmetrical about room centerlines, in accordance with approved Shop 
Drawings. 

C. Attic Accesses:  Provide and install in corners of tile or panel units permanent type 
markers (sex-bolt type fasteners or approved equal) to identify location of required attic 
access to mechanical equipment within attic spaces.  Paint exposed ends of such 
markers a color as directed by the City Engineer or the Consultant. 

3.8 INSTALLATION OF TILE OR PANELS IN EXPOSED GRID SUSPENSION SYSTEM 

A. Application:  By representative of the tile or panel manufacturer. 

B. Installation of Tile or Panel:  Lay tile or panel within the exposed "T" suspension system, 
with continuous and uniform bearing on suspension system main "T" runner, cross "T" 
members and on border support flanges to provide 100 percent access to attic spaces.  
At wall supports provide border tile springs to keep border panels or tile units aligned with 
field tile or panel units where such border units are smaller than the grid pattern.  Use 
approved type of concealed splines to maintain tile or panel units in a level plane. 

C. Attic Accesses:  Provide and install in corners of tile or panel units permanent type 
markers (sex-bolt type fasteners or approved equal) to identify location of required attic 
access to mechanical equipment within attic spaces.  Paint exposed ends of such 
markers a color as directed by the City Engineer or the Consultant. 

3.9 INSTALLATION OF TILE ON GYPSUM BOARD OR PLASTER BACKING 

A. By adhesive method in accordance with manufacturer's directions in square pattern with 
all joints in continuous lines, parallel to walls, any symmetrical about room centerlines.  
Carefully scribe tile to fit against wall surfaces and other architectural features. 
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B. Make all tile surfaces level and flush with adjoining tile units. 

C. Cover all exposed edges of acoustical tile with factory painted metal trim.  Miter all 
corners of such metal trim.  Locate trim as indicated on the Contract Drawings. 

3.10 FIRE-RATED ASSEMBLIES 

A. Comply with UL Design Number for acceptable component and hanger wire spacing, 
number and size of acoustical panels, fixture protection and other installation 
requirements. 

B. Hold-Down Clips: Two per locking cross-tee, for ceiling panel weighing less than 1 lb. per 
sq. ft.  For access panels to accessible hold-down clips. 

3.11 ADJUSTMENTS 

A. Make adjustments in ceiling system as necessary to ensure compliance with this 
Specification. 

B. Remove and replace damaged or soiled acoustical ceiling units. 

3.12 CLEANING AND REPAIRING OF FINISHED WORK 

A. Remove completely all discoloration finger prints and foreign matter. 

B. Touch-up abrasions where practicable to match factory finish as recommended by the tile 
manufacturer, subject to approval of the City Engineer or the Consultant. 

C. Replace damaged tile with new tile where touch-up is impracticable or unsatisfactory to 
the City Engineer or the Consultant.  If tile is to be replaced, remove old adhesive from 
gypsum board backing or the gypsum plaster backing, by approved methods prior to 
installation or replacement tile to the full satisfaction of the City Engineer or the 
Consultant. 

D. Repainting shall be with a paint type and application method recommended for use over 
metal surfaces. 

E. Remove debris which may have been caused during installation of this Work. 

END OF SECTION 
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SECTION 09650 

RESILIENT FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. All labor, materials and equipment necessary to installation of resilient flooring and base 
indicated on the Contract Drawings and herein specified. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 in GENERAL REQUIREMENTS of these Specifications. 

1.2 SUBMITTALS 

A. Samples:  Comply with applicable provisions of SUBMITTALS of DIVISION 01 - 
GENERAL REQUIREMENTS of these Specifications. 

1. Sheet flooring 

2. Base 

3. Vinyl tile flooring 

B. Product Data:  Within 60 calendar days after the Contractor has received the City's 
"Notice to Proceed", submit: 

1. Materials list of items proposed to be provided under this Section; 

2. Manufacturer's specifications flooring and pattern layout and other data needed 
to prove compliance with the specified requirements; 

3. Samples of each item, color, and pattern available in the specified grades from 
the proposed manufacturers. 

4. Manufacturer's recommended installation procedures which, when approved by 
the City Engineer or the Consultant, will become the basis for accepting or 
rejecting actual installation procedures used on the Work. 

5. Maintenance Instructions: Submit 2 copies of the Manufacturer’s “Recommended 
Maintenance Practices” for each type of resilient flooring and accessory required. 

1.3 QUALITY ASSURANCE 

A. Labor:  Use adequate numbers of skilled laborers who are thoroughly trained and 
experienced in the necessary crafts and who are completely familiar with the specified 
requirements and the methods needed for proper performance of the work of this 
Section. 

1.4 PRODUCT HANDLING 

A. Delivery and Storage:  Deliver materials to the job-site and store in their original 
unopened containers with all labels intact and legible at time of use indicating type, style, 



WORK ORDER NO. E1701121B RESILIENT FLOORING 
RESEDA SKATE FACILITY 09 65 00 - 2 

color and manufacturer’s name.  Store materials at the job-site, protected from weather, 
located where temperatures can be maintained at a constant 70 degrees F. as 
recommended by the manufacturer for storing and installation and as directed by the City 
Engineer. 

B. Protection:  Use all means necessary to protect materials of this Section against damage 
before, during and after installation and to protect installed work and materials of other 
trades. 

C. Replacements:  In the event of damage, immediately make all repairs and replacements 
necessary to the approval of the City Engineer or the Consultant and at no added cost to 
the City. 

D. Guarantee:  Comply with requirements of Section 28 of the GENERAL CONDITIONS of 
these Specifications. 

1.5 PROJECT CONDITIONS 

A. Environmental Requirements:  In areas to receive resilient flooring maintain temperatures 
between 70 and 90 degrees F. for not less than 48 hours before and after installation of 
resilient flooring.  Following the 48 hour period maintain temperature at 55 degrees F. 
until completion of Contracted Work. 

1.6 CLEAN-UP 

A. After completion of the Work and just prior to final inspection, thoroughly clean tile floors 
and accessories.  Apply wax and buff, with the type of wax, number of coats, and buffing 
procedures recommended by the tile manufacturer. 

B. Remove and dispose of all rubbish and debris resulting from work of this Section and 
leave the work areas in a clean condition.  

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Colors and Patterns:  As selected by the City Engineer or the Consultant from standard 
colors and patterns available from the approved flooring manufacturers of the specified 
types. 

B. Provide resilient flooring with colors and patterns as selected by the City Engineer or 
Consultant from standard colors and patterns of the approved manufacturer of the 
specified type. 

2.2 VINYL TILE 

A. Material:  Vinyl with color and pattern running throughout entire tile thickness, factory 
waxed with non-slip and non-yellowing wax conforming to Fed. Spec. SS-T-312B, Type 
IV. 

B. Colors and Patterns:  As selected by the City Engineer from the manufacturer's standard 
colors and patterns or as noted on the Contract Drawings. 

2.3 CUSHION SHEET VINYL 
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A. Material:  .125-inch gage, 6-foot width, in rolls, equal to vinyl corlon with cushion cord 
backing in colors and/or pattern as selected by the City Engineer or the Consultant. 

2.4 BASE MATERIALS 

A. Rubber or Vinyl:  Top set type except where stretched carpet occurs in which case shall 
be non-coved top set type conforming to Federal Specification SS-W-402, Type I. 

1. 1/8-inch thickness and height as indicated on the Drawings. 

2. Furnish premolded exterior and interior corner units. 

3. Color shall be as noted on the Contract Drawing or as selected by the City 
Engineer or the Consultant from manufacturer's standard colors. 

B. Metal Base:  Milcor No. 675-5 top-set type or equal. 

2.5 MISCELLANEOUS MATERIALS 

A. Adhesive:  As recommended by the manufacturer of the resilient floor and base 
materials.  Adhesive shall be waterproof and stabilized type.  Asphalt emulsions and 
other non-waterproof type adhesives will not be acceptable. 

B. Reducing Strips:  Standard vinyl floor reducer, thickness to suit abutting floor covering 
material, 1 1/4 inches wide, color to match that of top-set base. 

C. Concrete Slab Primer:  A non-staining type as recommended by the manufacturer of the 
resilient material to be applied over it. 

D. Metal Thresholds:  "Chromedge" No. 233, satin finish aluminum as manufactured by B & 
T Metals Co. Los Angeles, California, or equal. 

E. Metal Threshold Anchors:  "Phillip" "Red Head" stainless steel, threshold flat head 
anchors 1/4-inch wide, color to match that of top-set base. 

F. Cap Moldings for Turned-Up Sheet Vinyl Base:  "Chromedge No. 11" satin finished 
aluminum, manufactured by B & T Metals Co., Los Angeles, California or equal. 

G. Metal Edging:  "Chromedge No. 5 TA" with chromalite finish, manufactured by B & T 
Metals Co., Los Angeles, California or equal. 

H. Wax:  Federal Specification P-W-155, 16% Concentration, water emulsion base. 

I. Other Materials:  All other materials, not specifically described but required for a complete 
and proper installation of the work of this Section shall be as recommended by the 
manufacturer of the resilient materials used and approved by the City Engineer or the 
Consultant. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. General:  Examine the areas and conditions under which resilient flooring and base is to 
be installed.  Correct conditions detrimental to the proper and timely completion of the 
work.  Do not proceed until detrimental conditions have been corrected. 
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B. Surfaces:  Shall be smooth, level and at the required finish elevation without more than 3 
mm (1/8") in 3m (10'-0") variation from level or slopes shown. 

C. General Workmanship:  In accordance with best practices of the trade to provide a 
complete and first class installation. 

3.2 TIMING AND COORDINATION 

Do all work only upon completion of all wet and painting operations, when building is completely 
closed in and when moisture content of building air temperatures and relative humidity are within 
limits as recommended by the floor covering manufacturer.  Coordinate floor covering work of this 
Section with work of other trades. 

3.3 PREPARATION 

A. Subfloors: 

1. Contractor responsible for suitability of sub-surfaces to receive floor covering 
base materials.   Substrate to be smooth, level at required finish elevation and 
without more than 1/8" in 10 feet variation from slopes or levels indicated on the 
Drawing. 

2. If required, grind concrete subfloor surfaces as necessary to remove trowel 
marks and other surface irregularities. 

3. Fill cracks and/or irregularities with plastic filler as recommended by 
manufacturers of resilient materials. 

4. Cleaned of grease, dirt, paint and other foreign matter. 

5. Size or prime subfloor as recommended by manufacturers of resilient materials 
necessary for proper bond. 

6. Start of laying resilient flooring tile and base will indicate acceptance of concrete 
subfloor surface conditions. 

7. Surfaces to be dry when flooring and base materials are installed. 

3.5 INSTALLATION 

A. General:  (As applicable) 

1. Install materials only after finishing operations, including painting, have been 
completed and after permanent heating system is operating. 

2. Verify that moisture content of concrete slabs, building air temperature, and 
relative humidity are within the limits recommended by the manufacturers of the 
materials used. 

3. Maintain reference markers, holes, and openings that are in place or plainly 
marked for future cutting by repeating on the finish surface as marked in the sub-
floor.  Use chalk or other non-permanent marking device. 

4. Cutting and Fitting:  To be accurate and neat. 
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5. Pattern:  Square, all flooring joints and continuous and parallel to walls; no 
borders; symmetrical about center lines of rooms.  (No tile to be cut to a length 
less than 2 of the full length of the tile.  Lay tile pattern in only one direction) or 
lay tile checkerboard fashion with pattern reversed in alternate tiles. 

B. Floor Tile:  Bond to floor surfaces with adhesive in strict compliance with manufacturer's 
recommendations.  Tightly butt units to vertical surfaces, nosings, edgings and 
thresholds.  Scribe as necessary around obstructions to produce neat joints.  Place tile 
tightly laid, even and in straight parallel lines.  Extend units into toe spaces, door reveals 
and into closets and similar spaces. 

C. Sheet Vinyl Flooring: 

1. Cut sheet material into required lengths and sizes. 

2. Layout and cut to achieve minimum number of seams and for pattern match 
between abutting edges.  Double-cut if required. 

3. Lay cut sheets flat and allow to come to room temperature prior to installation. 

4. Install the sheets, and roll the floor surface to work wrinkles and air pockets out 
past the outer edges. 

5. Fit the sheet vinyl neatly and tightly into breaks and recesses, against bases, 
around pipes and penetrations, under saddles and thresholds, and around 
permanent cabinets and equipment. 

6. Where Integral Base Is Called For: 

a. Provide cove strip to ease transition at intersection between floor and 
wall; 

b. Cut, fit, and miter-weld at internal and external corners. 

c. Cap exposed edge with metal trim securely fastened in place, with top 
edge of trim level, and with all trim joints mitered. 

D. Base: 

1. Application of Resilient Base:  Bond top-set base to wall surface with adhesive, 
use preformed base sections at all internal and external corners.  Install running 
base tightly on top of resilient flooring with top edge exactly even with top edges 
of premolded corners. 

2. Application of Metal Base:  Install top set over edges of floor covering material 
tight against wall surface in longest possible lengths, attached to pre-set clips, in 
level and plumb position.  Provide shop-fabricated internal and external corner 
units as necessary. 

E. Continuity Through Doorways: 

1. Join tile of adjacent rooms appropriately through doorways, to provide continuous 
tile floor covering, as approved by the City Engineer or the Consultant. 

2. Install reducing strips where resilient flooring is at one side of doorways and base 
concrete on other side. 
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F. Reducing Strips:  Provide at unprotected exposed edges or resilient flooring or at 
doorways. 

1. Provide in single lengths full width of and at centerline of doors. 

2. Adhesively bond in place with floor covering manufacturer's approved adhesive 
and tightly abutt exposed edges of resilient flooring. 

3. Fit end edges to door frames and abutting surfaces. 

4. Make top surface flush with adjoining floor covering. 

G. Metal Edging:  Provide at exposed edges of resilient flooring and at doorways, secured 
on single length with countersunk screws (of material matching that of the edging) into 
suitable shields into concrete floors or with an adhesive as recommended by the edging 
manufacturer. 

H. Metal Edging at Turned-Up Base: Adhesive apply to wall surface in level position at 
proper height to receive turned-up sheet vinyl flooring material or as otherwise directed 
by the manufacturer. 

I. Thresholds:  Anchor metal thresholds with not less than three (3) Phillips "Red Head" 
stainless steel, threshold, flat head anchors 1/4-inch diameter by 2 inches long. 

3.6 CLEANING AND PROTECTING 

A. Cleaning:  After completion of work of this Section and just prior to inspection, clean and 
remove excess adhesive and other blemishes from exposed surfaces, using neutral 
cleaner and wax and buff as recommended by the manufacturer of the resilient flooring 
materials. 

B. Protecting:  Protect finished work from damage by subsequent construction operations as 
directed by the City Engineer or the Consultant until completion of Contracted Work.  
Where possible, lock rooms following installation of resilient flooring and cleaning 
operations. 

END OF SECTION 
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SECTION 09 65 17 

ENGINEERED RUBBERIZED FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install engineered rubberized flooring as indicated on the drawings and specified. 

B. Performance Requirements:  provide engineered rubberized flooring that has been 
manufactured and installed to maintain performance criteria stated by manufacturer 
without defects, damage or failure. 

1.3 ACTION SUBMITTALS 

A. General: Submit listed submittals in accordance with Conditions of the Contract and 
Division 1 Submittal Procedures Section. 

C. Product Data:  Submit product data, including manufacturer’s guide specifications 
product sheet, for specified products. 

D. Shop Drawings: Submit shop drawings showing layout, profiles and product components, 
including anchorage, accessories, finish colors, patterns and textures. 

E. Samples: Submit selection and verification samples for finishes, colors and textures. 

F. Quality Assurance Submittals: Submit the following: 

1. Certificates: If required, certification of performance characteristics specified in 
this document shall be provided by the manufacturer. 

2. Manufacturer’s Instructions: Manufacturer’s installation instructions. 

G. Closeout Submittals: Submit Operation and Maintenance Data: Operation and 
maintenance data for installed products in accordance with Division 01 Closeout 
Submittals (Maintenance Data and Operational Data) Section. Include methods for 
maintaining installed products and precautions against cleaning materials and methods 
detrimental to finishes and performance. 

1.4 QUALITY ASSURANCE 

A. Qualifications: 

1. Installer Qualifications: Installer experienced in performing work of this section 
who has specialized in installation of work similar to that required for this project. 

a. Certificate: When requested, submit certificate indicating qualification. 

2. Manufacturer’s Qualifications: Manufacturer capable of providing field service 
representation during construction and approving application method. 
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B. Mock-Ups: Install at project site a job mock-up using acceptable products and 
manufacturer-approved installation methods. Obtain Owner and Architect’s acceptance of 
finish color, texture and pattern, and workmanship standard.  

1. Maintenance: Maintain mock-up during construction for workmanship 
comparison; remove and legally dispose of mock-up when no longer required. 

2. Incorporation: Mock-up may be incorporated into final construction upon Owner’s 
approval. 

C. Pre-installation Meetings: Conduct pre-installation meeting to verify project requirements, 
substrate conditions, manufacturer’s instructions and manufacturer’s warranty 
requirements.  

1.5 DELIVERY, STORAGE & HANDLING 

A. General: Comply with Division 1 Product Requirements Sections. 

B. Ordering: Comply with manufacturer’s ordering instructions and lead time requirements to 
avoid construction delays. 

C. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers 
with identification labels intact. 

D. Storage and Protection: Store materials at temperature and humidity conditions 
recommended by manufacturer and protect from exposure to harmful weather conditions. 

1.6 PROJECT CONDITIONS 

A. Temperature Requirements: Maintain air temperature in spaces where products will be 
installed for time period before, during and after installation as recommended by 
manufacturer. 

B. Field Measurements: Verify actual measurements/openings by field measurements 
before fabrication; show recorded measurements on shop drawings. Coordinate field 
measurements and fabrication schedule with construction progress to avoid construction 
delays. 

1.7 WARRANTY 

A. Project Warranty: Refer to Conditions of the Contract for project warranty provisions. 

B. Manufacturer’s Warranty: Submit, for Owner’s acceptance, manufacturer’s standard 
warranty document executed by authorized company official. Manufacturer’s warranty is in 
addition to and not a limitation of, other rights Owner may have under Contract 
Documents. 

1. Warranty Period: 3 years commencing in Date of Final Completion.  

PART 2 - PRODUCTS 

2.1 ENGINEERED RUBBERIZED FLOORING 

A. Product:  Subject to compliance with specified requirements, the flooring shall be the 
product indicated on the drawings or a substitution product that has been evaluated and 
accepted by the Architect, or products manufactured by one of the following 
manufacturers (subject to review and acceptance by the Architect), may also be 
approved for installation: 
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1. Mondo USA Inc. 
2. Top Joy Sports Inc. 
3. Dinoflex Group Ltd, or equal 

B. The flooring shall be a vulcanized system composed of a sealing skin, rubber strike layer 
and a honeycomb shaped comfort layer. 

C. Colors:  As selected by the Architect. 

2.2 ACCESSORIES 

A. Resilient Edge strips:  Homogeneous rubber or EPDM rubber composition, tapered or 
bullnose edge, color to match flooring, or as selected by Architect from standard colors 
available; not less than 1” wide. 

B. Adhesives (Cements):  Waterproof, stabilized type as recommended by flooring 
manufacturer to suit material and substrate conditions. 

C. Concrete Slab Primer:  Non-staining type as recommended by flooring manufacturer. 

D. Leveling and Patching Compounds:  Latex type as recommended by flooring 
manufacturer. 

PART 3 - EXECUTION 

3.1  INSTALLATION 

A. Compliance: Comply with manufacturer’s product data, including product technical 
bulletins, product catalog installation instructions and product carton instructions for 
installation. 

B. Site Verification of Conditions: Verify substrate conditions, which have been previously 
installed under other sections, are acceptable for product installation in accordance with 
manufacturer’s instructions. 

C. Surface Preparation:  As recommended by the flooring manufacturer. 

D. Finish Color/Textures/Patterns:  Match the approved mockups. 

E. Cleaning: Remove temporary coverings and protection of adjacent work areas. Repair or 
replace damaged installed products. Clean installed products in accordance with 
manufacturer's instructions prior to Owner's acceptance. Remove construction debris from 
project site and legally dispose of debris. 

F. Protect installed product and finish surfaces from damage during construction. 

END OF SECTION 
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SECTION 09 67 70 

VAPOR EMISSION AND ALKALINITY TESTING FOR ADHERED FLOORING 

PART 1   GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Provide testing of moisture vapor emission and alkalinity (pH) as specified. 

B. Product data:  Submit technical data and specifications.  List of materials proposed to be 
provided under this Section. 

C. Test reports:  Submit vapor emission and alkalinity test reports. 

PART 2   PRODUCTS 

2.1 VAPOR EMISSION AND ALKALINITY (pH) TESTING KIT MANUFACTURER 

A. Subject to compliance with specified requirements, provide products from the following 
sources (or equal): 

1. Vaprecision Testing Systems 
2. Sinak Corp. 

PART 3   EXECUTION 

3.1 TESTING 

A. Conduct 3 vapor emission and alkalinity tests for the first 1,000 sq. ft. of floor area and 
one additional test for each 1,000 sq. ft. thereafter. 

B. Vapor emission testing: 

1. Test in accordance with ASTM E 1907. 
2. Report test results in pounds per 1,000 sq. ft. in 24 hours. 

C. Alkalinity (pH) testing:  Using a pH pencil, draw a small "x" on the surface (approximately 
2" x 2").  Pour a small amount of distilled water over the "x" and allow to stand for 30 - 60 
seconds.  Using the color chart that comes with the pH pencil, determine the alkalinity of 
testing area.   

D. Do not install finish flooring if moisture emission and pH range exceeds flooring materials 
manufacturers' requirements. 

END OF SECTION 
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SECTION 09 67 90 

RESILIENT WALL BASE 

PART 1 - GENERAL 

1.1    RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2    SUMMARY 

A.   Installation of resilient wall base indicated on the drawings and specified. 

1.3 ACTION SUBMITTALS 

A. Product data.  Submit descriptive literature. 

B.   Samples:  Submit samples of base. 

C.   Submit manufacturer's recommended installation procedures. 

PART 2 - PRODUCTS 

2.1    RESILIENT WALL BASE 

A. Subject to compliance with specified requirements, base shall be the product of the 
manufacturer indicated on the drawings or an “or equal” product of one of the following: 

1. Roppe Corp. 
2. Burke Co. 
3. Tarkett North America Inc. 

B.   Base shall conform to ASTM F1861, 1/8-inch thickness and of the profile and height as 
indicated on the drawings. 

1.    Furnish pre-molded exterior and interior corner units. 
2.    Color shall be as selected by the Architect. 

C.   Adhesive shall be as recommended by the manufacturer of the base materials.  Adhesive 
shall be waterproof and stabilized type.   Asphalt emulsions will not be acceptable. 

PART 3 - EXECUTION 

3.1    INSTALLATION 

A.   Install materials as recommended by the product manufacturer, and only after finishing 
operations, including painting, have been completed. Bond the top-set base to wall 
surface with adhesive, use preformed base sections at all internal and external corners.  
Install running base tightly on top of flooring with top edge exactly even with top edges of 
premolded corners. 

END OF SECTION 
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SECTION 09 78 83 

INDOOR ATHLETIC GAMES LINES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install indoor athletic game lines as indicated on the drawings and specified. 

1.3 SUBMITTALS 

A. Shop Drawings: Submit Shop Drawings, indicating location, extent, color and texture of 
game line markings. 

B. Material Samples: Submit color samples for approval. 

1.4 QUALITY ASSURANCE 

A. Game lines, colors, widths and configurations shall be in accordance with NCAA 
Guidelines. 

B. Accurately layout the game lines in dimensions that are true to their theoretical values.  
Straight lines shall be perpendicular and parallel.  Curved lines shall be accurate in 
radius. 

PART 2 - PRODUCTS 

2.1 INDOOR ATHLETIC GAME LINES 

A. Paint:  Subject to compliance with specified requirements provide water emulsion-based 
Dura-Strip paint as manufactured by TMT-Pathway, or equal.  Paint by Frazee, Dunn-
Edwards, and Dulux may also be acceptable. 

B. Provide commercial quality, 100 percent acrylic emulsion, water thinned paint, containing 
no alkyds butadiene styrene or vinyls.  A minimum amount of necessary additives such 
as pigment dispersants and anti-foaming agents will be accepted.  The use of driers will 
not be permitted. 

1. Color:  Furnish paint in colors as noted on Drawings or as directed.  The paint 
must dry to an adherent film with no appreciable discoloration in sunlight or with 
age. 

2. Pigment and Vehicle:  Opaque portion of white paint shall be treated rutile 
titanium dioxide, 3 pounds per gallon, mixed with 100 percent acrylic polymer 
dispersed in water. 

3. Minimum Requirements of Total Solids:  51 percent by weight. 

4. Maximum Pigment Content:  36 percent by weight. 
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5. Consistency:  Minimum grind fineness of 4 with a iscosity in krebs units, 
minimum 80 and maximum 95. 

6. Drying Time:  30 to 60 minutes. 

PART 3   EXECUTION 

3.1 INSTALLATION 

A. Prior to application of paint, allow the pavement to properly cure.  Clean and prepare in 
accordance with paint manufacturer's written recommendations. 

B. Provide mechanical equipment to install paint in a uniform, straight or curved pattern, 
without holidays and other defects.   Ragged or crooked lines will not be acceptable. 

C. Do not permit traffic until paint has completely cured. 

D. Install 2 coats in thickness recommended by manufacturer. 

E. Athletic Court Lines:  Unless directed otherwise by the Architect, conform to the following: 

1. Letters and numbers:  2 inches or 2 1/2 inches, white. 

2. Where 2 different sets of lines overlap, one set shall be white and the other set 
shall be yellow. 

END OF SECTION 
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SECTION 09 86 00 

ANTI-GRAFFITI COATING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide all labor, materials, equipment and services to apply anti-graffiti coatings on 
interior and/or exterior masonry wall surfaces and elsewhere where noted or indicated on 
the Contract Drawings, as specified hereinafter and as needed for a complete and proper 
installation. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in GENERAL REQUIREMENTS in DIVISION 01 of these Specifications. 

1.2 SUBMITTALS 

A. Comply with pertinent conditions in the SUBMITTALS of DIVISION 01 - GENERAL 
REQUIREMENTS of these Specifications. 

B. Product Data:  Within 45 calendar days after Contractor has received the City's "NOTICE 
TO PROCEED" or award of Contract submit the following: 

1. Materials list of items proposed to be provided under this Section; 

2. Manufacturer's specifications and other data needed to prove compliance with 
the specified requirements; 

3. Manufacturer's recommended installation procedures which, when approved by 
the City Engineer or the Consultant, will become the basis for accepting or 
rejecting actual installation procedures used on the Work. 

C. Applicator shall submit to the City Engineer or the Consultant a prewarranty application 
form to verify amounts of materials to be used. 

1.3 QUALITY ASSURANCE 

A. Contractor shall contact the manufacturer prior to bidding the work so as to become 
familiarized with current costs, application procedures and notification requirements. 

B. Use adequate numbers of skilled workers who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the Work of this Section. 

C. Material and application shall comply with Rule 66, Los Angeles County Air Pollution 
Control District and Rule 1113 of the South Coast Air Quality Management District. 

D. Applicator shall complete and file a "Job Report" with manufacturer certifying conformance 
of application procedures and quantities to the manufacturer's requirements. 

E. Applicator Qualifications: Engage an applicator who is approved by the manufacturer and 
who employs only persons trained for the application of graffiti-resistant coatings. 
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F. Mock-Ups 1: Prior to application to the building, apply graffiti resistant coating to 2 of the 
brick or concrete block mock-up to show effect on appearance.  Do not apply graffiti 
resistant coating to the building until the mock-up is approved by the Consultant. 

G. Mock-Ups 2: Prior to application to the building, apply graffiti resistant coating to a 16 sq. 
ft. Area of the building, as selected by the City Engineer or Consultant to show effect on 
appearance.  Do not apply graffiti resistant coating to the remainder of the building until 
the mock-up is approved by the Consultant. 

1.4 PRODUCT HANDLING 

A. Deliver materials to the job-site in satisfactory sealed containers with labels intact with 
manufacturer's name, brand name, type of material and batch number. 

B. Store materials in suitable location where directed by the City Engineer, in original 
unopened containers in compliance with manufacturer's printed instructions. 

C. Inspected for approval before containers are opened and any condemned materials to be 
removed from the job-site. 

D. Protect anti-graffiti coating materials from exposure to weather or damage caused by 
other construction operations. 

1.5 GUARANTEE 

The Contractor shall conform to provisions of Section 28 of the GENERAL CONDITIONS and 
furnish the City with a written guarantee, which guaranties that during a period of two (2) years from 
date of completion and acceptance of the work, the coating will not turn white, peel, chip or crack, 
and that the Contractor will without additional cost to the City, promptly make any repairs required 
as a result of ordinary wear and tear of the elements, and further guaranties that any defective 
material or work shall be properly repaired or replaced without additional cost to the City. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MATERIALS 

A. Materials shall be the products of one manufacturer and be either the ones upon which 
the design is based on the products of the manufacturer approved in advance by the City 
Engineer or the Consultant in accordance with applicable conditions in the GENERAL 
CONDITIONS. 

B. Material shall be the appropriate type as recommended by the manufacturers (hereinafter 
named) or provide an equal product of another manufacturer approved in advance by the 
City Engineer or the Consultant. 

C. Material must be approved for use in the City of Los Angeles and must have a Research 
Report Number as issued by the City of Los Angeles. 

2.2 ACCEPTABLE PRODUCTS 

A. "Super-Kote A-G5" Sealer manufactured by Ven-Chem Company Inc. P.O. Box 3186, 
Santa Barbara, California, phone (805) 967-7600 or “Monochem Permashield” by Frazee 
Paint Co. Research Report No. 28080, phone (800) 826-9048. 

B. The "Graffitirasor Systems" manufactured by Rainproof Systems, City of Commerce, CA 
90022, Research Report No. 25035, phone (213) 887-8761. 
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C. “Vandal Guard” by Rainguard Products Co., 821 W. Hyde Park Blvd.; Inglewood, CA 
90302, phone (310) 670-2953. 

2.3 MATERIAL PERFORMANCE CRITERIA (AS APPLICABLE) 

A. Completed graffiti protection shall include the following performance criteria: 

1. Shall have a flat nonglossy appearance. 

2. Shall be nonyellowing and contain no waxes, urethanes or other yellowing resins. 

3. Shall cause little or no change in the appearance of the treated surface. 

4. Shall allow moisture vapor transmission. 

5. Can be cleaned a minimum of five times. 

6. Shall be renewable and repairable. 

7. Be 98% effective in removing all graffiti on masonry surfaces. 

8. Dirt pickup shall not be increased by coating. 

9. Manufacturer will warrant product performance. 

10. Product shall be VOC compliant. 

11. Conform to all State and City waste disposal regulations including but not limited 
to those involving Proposition 65. 

12. Product shall be capable by manufacturer's literature of withstanding 5 years 
exterior exposure without significant loss of protection, other than spot restoration 
of areas attacked by graffiti, cleaned, and recoated per written instructions of 
manufacturer. 

13. Anti-graffiti treatment must be resistant to rain, weather, abrasion, peel, ultra-
violet, and be clear and non-yellowing. 

14. Anti-graffiti treatment should be able to withstand repeated removal of all types of 
paint and other graffiti materials with little or no defacement of or change to the 
original surface. 

B. Any submitted product must be applied to sample area and have the test listed under "C" 
below performed. 

C. After application of materials, a field demonstration or test will be performed to the 
satisfaction of City Engineer which will include: 

1. Spray paint applied to material to simulate graffiti attack. 

2. Attack allowed to stand 14 days before removal. 

3. Removal by manufacturer's recommended process shall determine that at least 
98% of the graffiti has been removed. 
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2.4 EQUIPMENT 

All clear materials shall be applied by airless spray equipment.  Tip size .015-.021 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

Examine the areas and conditions on which materials of this Section will be applied. Correct 
conditions detrimental to timely and proper completion of the work.  Do not proceed with 
contracted work of this section until such detrimental conditions are corrected at no added cost to 
the City. 

3.2 ENVIRONMENTAL CONDITIONS 

A. Do not proceed with application of anti-graffiti materials when the ambient temperature is 
less than 45 degrees F., when low temperature of 40 degrees F. or less is predicted 
within a period of 24 hours, or if rain is expected in the next 24 hours. 

B. Do not apply materials in rainy conditions or within 5 days after surfaces have become 
wet from rainfall or other moisture. 

3.3 INSPECTION 

Applicator shall notify manufacturer's representative a minimum of 72 hours prior to scheduled 
application for field inspection. 

3.4 APPLICATION 

A. Preparation of Surface (As applicable): 

1. Do not commence application until surface is structurally sound, clean, dry, and 
free from excess dust, loose paint, greasy stains and efflorescence. 

2. Form oils should be completely removed. 

3. All cracks, voids, beeholes or mortar shrinkage shall be properly repaired and 
primed if necessary to make the surface uniform. 

4. Allow substrate to dry and age at least 3 weeks before applications of anti-graffiti 
coating. 

5. Porous concrete block should be sealed with approved "Rainproof Acryseal WD" 
or Monochem Aquaseal HD a minimum of 48 hours before application of anti-
graffiti coating material. 

6. If using "Graffitibase" material over a previously paint coated surface apply a 
small amount in an inconspicuous place to check for lifting. 

7. Remove existing graffiti with "WipeOut" graffiti remover or approval equal.  
"WipeOut" product of National Chemsearch, Irving Texas, phone (1-(800)-527-
9921). 

8. Applicator/Contractor to use the application tools and methods as recommended 
by the coating manufacturer and approved by the City Engineer or the Consultant. 
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9. Applicator/Contractor is responsible for daily application of a small test area on 
surface to be coated before starting daily general application to assure desired 
results, especially if there have been temperature changes during application. 

B. Application of Anti-Graffiti Coating: 

1. Coverage:  Apply materials at rate per square foot recommended by the material 
manufacturer. 

2. Application Sequence:  Apply two coats of the material "Graffitibase" followed by 
one coat of "Graffiticatcher" in compliance with manufacturer's specifications and 
recommendations. 

a. A minimum  drying time of  two  hours  should be allowed between the 
first and second coats of "Graffitibase". 

b. A minimum drying time of 4 hours should be allowed between the 
"Graffitibase" and the "Graffiticatcher". 

3. Anti-graffiti coating process should achieve a non-yellowing, durable, clear film 
completely protecting the substrate from penetration of paint, ink, crayons, dirt, 
air pollutants, grime and similar materials and help maintain and protect the 
original appearance of the surface. 

4. "Graffitibase" material should be applied with a "crosshatch" method of several 
horizontal passes followed immediately by vertical passes to build up a heavy 
wet film to insure sufficient uniformity.  This is considered one coat and the same 
method is repeated for the second coat to build a minimum dry film thickness of 3 
mils.  Spray large areas in sections so overlap occurs before previously coated 
areas have dried. 

a. Start application at top of wall and work down surface.  Schedule work so 
that the stopping point each day falls at an opening, column or corner. 

5. "Graffiticatcher" should be applied with a "crosshatch" method of several 
horizontal passes followed immediately by vertical passes to build up a film to 
insure sufficient uniformity.  This is considered one coat. 

C. Protection:  Applicator shall be responsible for protection of this and all adjacent work 
from damage during application with dropcloths or other suitable materials. 

3.5 CLEAN-UP AND REPAIRS 

A. Required Clean-Up: Contractor shall carefully remove all protection materials from 
adjacent surfaces and any residue resulting from this operation.  Completely remove 
oversprays and spills as soon as possible before curing and excess materials from the 
job-site. 

B. Repairs:  Any soiling of the work of this section shall be repaired by the installer of the 
anti-graffiti material as approved by the City Engineer or the Consultant at no added cost 
to the City. 

END OF SECTION 
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SECTION 09 90 00 

PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Furnish all tools, equipment, materials, supplies and perform all labor required to paint the 
work indicated or noted on the Contract Drawings and hereinafter specified. 

 B. "Paint" as herein specified, means coating systems, materials including primers, emulsions, 
epoxies, enamels, sealers, fillers and other liquid materials which, when spread in a thin 
layer, solidifies into a film that obscures the surface on which it is applied.  These materials 
can be used for surface preparation and as prime, intermediate or finish coats. The painting 
application shall also include all necessary operations including proper surface cleaning and 
preparation, removal of existing substrates and/or paint material, protection of non-painted 
surfaces, scaffolding and proper clean-up during and after painting.  Other painting work 
may be included or specified in other parts of the Specifications or Contract Documents. 

 C. All steel and other metal surfaces that are exposed to the weather shall be painted with 
HIGH PERFORMANCE COATINGS as specified in Section 09 96 12.  Non weather 
exposed surfaces shall be painted as specified in this Section 09 90 00. 

D. The painting works include, but are not necessarily limited to, the following: 

1. Ferrous metal surfaces including the pipings that are not galvanized or primed. 

2. Galvanized metal surfaces, and sheet metal including roof drains, roof gutters, 
downspouts, scupper, etc. 

3. Factory-primed, or factory-applied, or factory baked-on enamel finished metals. 

4. Interior gypsum board wall and ceiling surfaces. 

5. All contact surfaces of dissimilar metal materials. 

6. Sign painting. 

7. Exposed and concealed structural steel. 

8. All exhaust pipes or smoke stacks, canvas-covered or insulated pipes to match 
the adjacent painted wall surfaces. 

9. Mechanical, security and/or electrical equipment, electrical light standards, 
transformer, and conduits without complete factory finish, or specified to be 
painted over in the field. 

10. Duct and equipment supports, and interior surfaces of ducts visible through 
grilles and registers. 

11. All caulking, sealant and firestopping that are exposed to view. 

E. All factory-applied primers and factory-applied or factory baked on enamel must conform 
to the requirements shown in this Section. 
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F. The following painting and coating works are specified or indicated elsewhere.  
Contractor shall verify prior to the bid and provide necessary coordination and complete 
the painting and coating works. 

1. Parking Lot Striping. 

2. Galvanize Repair in Metal Work in Divisions 5 and 8. 

3. The stain and transparent coating systems. 

G. Work Not To Be Primed Or Painted Unless Specified Otherwise: 

1. Steel members to embedded in concrete or mortar, steel surfaces within ½ inch 
of the toe of the welds. 

2. Metal surfaces with factory applied or baked-on enamel finish, or specified not to 
be painted over. 

3. Marble and tile. 

H. Related Sections:  Documents affecting Work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, 
and Sections in GENERAL REQUIREMENTS in DIVISION 01 of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Paint Applicator:  Use adequate number of skilled employees who are thoroughly trained 
and experienced in the necessary crafts and completely familiar with the specified work, 
all applicable codes, regulation and safety requirements and methods needed for proper 
execution of work of this Section. 

1. For any painting work to be performed at the manufacturing plant and in 
compliance with all provisions of the applicable rules and regulations, the 
fabricator/applicator must provide all necessary emission plans approved by the 
local governing agencies and equipment including an approved air pollution 
control system consisting of collection and control devices which reduce the VOC 
emissions from the applications of the specified paint materials by an equivalent 
or greater amount than the VOC limits specified in the applicable rules and 
regulation. 

B. Paint Coordination: 

1. Prior to Bid and during the course of construction, review other Sections of the 
Project Manual to verify the sealers, primers and finishes and other coating to be 
used and assuring compatibility of the total coating system for the various 
substrates.  Contractor shall contact the manufacturers and applicators so as to 
become familiar with the painting systems and application procedures.  Prior to 
the approval of submittals and beginning of the painting application, conduct a 
pre-installation meeting and additional meeting when necessary, at the site 
attended by the City Engineer, Contractor, Applicator and Manufacturers to 
discuss the proposed materials, surface preparations and application processes 
to establish all necessary coordination and operation procedures. 
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2. Provide finish coats that are compatible with the prime coats actually used.  Area 
where required protective coatings or waterproofing sealers, use only paint 
systems compatible with the protective coatings or waterproofing sealers. 

3. Furnish data on the characteristics of the specific finish materials to assure that 
compatible prime coats are used. 

4. Provide compatible primers. Remove the non-compatible primers and reprime as 
required. 

5. Notify the City Engineer or Consultant in writing of anticipated problems in using 
the specified coating systems over priming or sealer coats supplied under other 
Specification Sections. 

5. Schedule the painting operations to prevent any disruption of and by other 
trades. 

7. The areas of removal, repair, surface preparation, new finish or coating as 
indicated on the Contract Documents are for reference only.  The areas of work 
may increase upon completion of the removal, repair and surface preparation.  
Contractor shall review the site condition carefully prior to the bid and include in 
the Contract bid price all incidental costs including all contingencies for the 
complete painting and coating work.  No additional adjustment in payment shall 
be allowed for any increase of painting or coating work due to the removal, repair 
and surface preparation. 

C. References, Standards, Codes and Regulations: 

1. Work, equipment and materials must conform to following, but not necessarily 
limited to, References, Standards, Federal, State and local laws and regulations 
including the Los Angeles City Building Code and applicable Amendments.  
Current manufacturer's materials safety data sheets for all materials must be on 
the job-site at all times. 

2. Where those requirements conflict with this Section, comply with the more 
stringent provision. 

a. All material formulation and their application shall comply with the current 
applicable regulations of the State of California Department of Public 
Health, California Air Resources Board (CARB), Southern Calif Air 
Quality Management District (SCAQMD), and the Environmental 
Protection Agency (EPA) for the airborne or solvent emissions and 
industrial waste disposal.  All paint containers to be properly labeled.  
Provide the City Engineer with “Certificate of Compliance” if requested. 

b. Comply with requirements of OSHA, Safety And Health Standards for 
Construction (29CFR1926) requirements specified in this Section and 
elsewhere in the Project Manual.  Protect all workers of other trades, 
occupants, or passersby from any airborne or solvent emission. 

c. Regulatory changes may affect the formulation, availability, or use of 
specified coatings.  Confirm availability of the specified paint materials 
and other coatings to be used or available under the emission averaging 
provision or other exemption rules prior to job going out to bid and before 
start of painting work. 
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d. Los Angeles Department Of Building And Safety (LADBS) Research 
Report. 

e. The Society For Protective Coating (SSPC), formerly Steel Structures 
Painting Council, 40 24th Street, 6th floor, Pittsburg,  PA   15222, (412) 
281-2331, (877) 281-7772, www.sspc.org. 

f. Standard Specifications For Public Works Construction (SSPWC). 

g. American Society Of Testing And Materials (ASTM). 

D. Shop Inspection:  Required for all items to be fabricated, factory-primed or factory- 
applied finish offsite. 

1.3 SUBMITTALS 

A. General:  Comply with applicable provisions in DIVISION 01 - GENERAL 
REQUIREMENTS of the Project Manual. Contractor shall coordinate with other trades 
and obtain information required for the Submittal.  City Engineer or Consultant will return 
and will not review any submittal requiring coordination with other submittals until such 
other submittals or required information are received by the City Engineer or the 
Consultant. 

B. Product Data and Shop Drawings: 

1. Submit manufacturer's printed product data and material specifications needed to 
prove compliance with the specified requirements.  The Contractor must identify 
on separate submittal of all material manufactured outside the State of California. 

2. Submit materials list of all items proposed to be provided under this Section 
including all cleaning agents and materials for surface preparation; Paint Finish and 
Color Schedules including respective locations and thicknesses, application rates 
and amounts of required stock material.  All items must be provided with catalog 
names and numbers of the paint types.  Paint Finish Schedules shall also identify 
works to be factory-primed and to be re-primed in the field.  Identify materials that 
are available under the emission averaging provisions or other exemption rules, and 
also to be applied In the manufacturing plant by using an air pollution control system 
to reduce the VOC emissions.  Provide painting locations, which will receive 
waterproofing sealer treatment, anti-graffiti and other protective coatings. 

3. Submit Manufacturer’s recommended methods of surface testing (including the 
alkalinity test), demolition, material mixing, surface preparation and cleaning for 
painting works to be provided under this Section and their prospective locations. 

4. Submit list of equipment, operation procedures and pressures proposed to be 
used under this Section.  Coordinate and submit all protection plans or safety 
controls against any airborne emission or exposure during the demolition, 
surface preparation and painting works. 

5. Submit methods of testing of total film thickness. 

6. Submit manufacturer prepared certifications of substrate materials as suitable to 
receive sealers or primers and paints, and succeeding anti-graffiti coatings. 
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7. Scaffolding Plans: All scaffolding shall be designed by a California State 
Licensed Engineer retained by the Contractor and/or conform to applicable safety 
and code requirements. 

C. Samples: 

1. Color Samples:  Required for each type of paint material and color, four 8 1/2-
inch x 11-inch swatches, to be submitted to the City Engineer or the Consultant 
for approval. 

2. For stain or natural finish on wood, samples shall be submitted on each type and 
quality of wood used on the project as approved by the City Engineer or the 
Consultant. 

3. Actual painting or other finish coating shall not commence until samples and 
mock-ups are approved and are on file at the job-site. 

4. Mock-up: Prior to application to the structures or intended surfaces, coordinate 
and apply each paint system and anti-graffiti coating to a 16 sq. ft. area of the 
building, as selected by the City Engineer or Consultant to show effect on 
appearance. Demonstrate in the presence of the City Engineer and the Architect 
Consultant the proposed methods of surface cleaning and preparation.  Do not 
apply the paint system to structures or intended surfaces until the mock-up is 
approved by City Engineer.  When it deems necessary, coordinate and apply 
preceding waterproofing sealer treatment as required by the Contract, to the 
mock-up panels prior to painting.  Apply succeeding anti-graffiti coating as 
required by the Contract to the mock-up panels after the painting. 

1.4 PRODUCT HANDLING 

A. Delivery:  Deliver materials to the job-site in factory sealed and properly labeled 
containers bearing manufacturer's name, type of paint and instructions for mixing and/or 
reducing. 

B. Storage:  Store paint materials in suitable dry, clean and well ventilated locations.  
Precautions shall be taken for the prevention of fire.  Do not store outdoors or deliver 
paint material to site more than 15 days before the painting work. 

C. Inspection:  Required for approval before containers are opened. Non-approved materials 
shall be removed from the job-site. 

D. Protection:  Required of all paint materials from exposure to weather or from damage as 
caused by other construction operations.  Protect all surfaces not be painted.  Mask-off 
where necessary and the over spray is prohibited. 

E. Factory-primed, factory-applied or factory baked-on enamel finished metal or equipment 
shall be protected during shipment and handling by suitable padding, blocking and the 
use of canvas or dunnage.  Do not expose any metal or equipment to weather prior to 
painting or installation.  [Do not wrap hook or chain around the steel during any lifting 
operation.]  [Do not use nylon string that can cause abrasion to the metal coating.] 

1.5 JOB CONDITIONS 

A. Do not apply paint material when surface temperatures and the surrounding air 
temperatures are below 50 degrees F. Do not apply paint material on damp or wet 



WORK ORDER NO. E1701121B PAINTING 
RESEDA SKATE FACILITY 09 90 00 - 6 

surfaces, unless otherwise permitted by the manufacturer's printed instructions as 
approved by the City Engineer or the Consultant. 

B. Perform no painting when the relative humidity is above 85 percent or when the dew 
point is less than 5 degrees F variance between the air/surface temperature. 

C. Do not apply primer or sealer or paint material unless moisture contents are below the 
following limits.  Any to be painted or stained wood items with moisture contents 
exceeding the limits indicated below at the time of delivery to the job site shall be rejected 
and immediately removed from the job site:  

1. Plaster and gypsum:    8 percent 
2. Concrete and masonry:  12 percent 
3. Wood:  12 percent 

Contractor shall measure moisture content of surfaces using a probe type electronic 
moisture meter approved by the City Engineer.] 

D. Do not apply materials during fog, rain or mist or when inclement weather is expected 
within a period of 24 hours, or the dry time specified by the manufacturer following a 
rainfall. 

E. Insure proper ventilation to outside during all interior painting operations. Forced air 
ventilation shall be provided to reduce the concentration of air contaminant to a safe limit. 
 Air circulation and exhausting of solvent vapors shall be continued until the coatings 
have fully cured. 

F. Provide adequate permanent or temporary lighting during all painting operations. 

1.6 SAFETY REQUIREMENTS 

A. Comply with all safety and health requirements of the "Federal Labor Standards" and in 
applicable Section in the GENERAL CONDITIONS of Project Manual.  It is the 
responsibility of the Contractor to establish appropriate safety and health practices.  
Contractor shall provide in accordance with the reviewed safety plans, all temporary 
partitions or enclosures, respiratory protection, equipment, materials, personnel 
monitoring and other means necessary to protect their personnel and building occupants 
or area occupants, and passers-by from contact with airborne emission from the 
demolition or other preparatory work. 

B. All persons engaged in sanding, scraping or removing old paint; spraying operations or 
handling flammable or toxic materials shall wear protective apparel including eye and 
face protection devices, air purifying halfmasks or mouth piece respirators with 
appropriate filter. 

C. Any empty container or cloth like waste materials which might constitute a fire or health 
hazard shall be placed in a closed metal container, removed or destroyed by an 
approved method at end of each day's operations.  Paint thinner or solvent shall not be 
stored in a room scheduled to receive resilient flooring or other sensitive materials, or 
near source of flame or heat. 

D. Paints, stains, wood preservative finishes and related materials may be considered as 
hazardous and shall be handled and disposed of in accordance with code requirements. 

1.7 GUARANTEE 
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A. The Contractor shall conform to provision of of the General Requirements and furnish the 
City with written guarantee, during the submittal process and at completion of the work, 
which guarantees for a period of 2 years from the date of acceptance of the project 
against any defect, peeling, chipping or crack and that Contractor will without additional 
cost to the City, promptly make any repairs required as a result of defect or ordinary wear 
and tear. 

1.8 SUPPLEMENTAL INFORMATION: 

A. Color Boards or Color Charts for this project prepared by the Consultant Architect are 
made available for inspection and during the course of construction. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  All painting products shall be first line premium material, unless specified 
otherwise, commercial line or product line materials shall be deemed unacceptable.  Only 
the approved products specified herein shall be used in this project.  All paints shall be 
factory-mixed.  Paint by aerosol or spray can is not acceptable.  

1. Paint pigments shall be fully ground, maintaining soft paste consistency, capable 
of being readily and uniformly dispersed to complete homogeneous mixture.  
Paints shall have good flowing and brushing properties and be capable of drying 
or curing free of streaks and sags.  Provide paints with the colors selected by the 
Consultant Architect from the color chip samples submitted by the Contractor. 

2. High temperature paints shall be used for protection of metal surfaces of 
furnaces, heat exchangers, boilers, exhaust mufflers and piping as well as other 
surfaces continuously or intermittently exposed to high temperatures.  The high 
temperature paint shall withstand minimum high temperatures of 1,000  F. 

3. All paint products shall be in compliance with the Volatile Organic Compound 
(VOC) limits specified in the rules and regulations of the local governing agencies 
including the South Coast Air Quality Management District (SCAQMD).  No 
person shall manufacture, supply, sell or apply any paint products which 
exceeded the VOC contents allowed by the regulations. 

All factory-applied primers or other paint materials on wood products shall be in 
compliance with the VOC limits and rules specified in SCAQMD’s Rule 1136 – 
WOOD PRODUCTS COATING of the Regulation No XI – SOURCE SPECIFIC 
STANDARDS. 

4. All factory-applied primers or factory baked-on enamels or other paint materials 
on metal shall be in compliance with the VOC limits and rules specified in 
SCAQMD’s Rule 1107 – COATING OF METAL PARTS AND PRODUCTS of the 
Regulation No. XI – SOURCE SPECIFIC STANDARDS.  All factory-applied 
primers, factory baked-on enamels and all other field-applied finish coats or spot 
prime paint materials shall be the products of the same manufacturer.  The 
primers, intermediate and finish coats in each painting system of any location 
shall be compatible. 

5. All field applied paint products shall meet or not to exceed the applicable VOC 
Limits of SCAQMD’s Rule 1113 – ARCHITECTURAL COATINGS of the 
Regulation No. XI – SOURCE SPECIFIC STANDARDS, latest edition: 
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Products VOC Limits (g/liter) 
Clear Wood Finishes 

Varnish 
Sanding Sealers 
Sprayed Lacquer 

350   275, eff. 7/1/06 
350   275, eff. 7/1/06 
275    

Clear Brushing Lacquer 275    

Pigmented Lacquer 275  
Specialty Primers 350   100, eff. 7/1/06 
Shellac  

Clear 
Pigmented 

730 
550 

Stains 

Stains, Interior 

250   100, eff. 7/1/07 

Waterproofing Sealers 250   100, eff. 7/1/06 
Waterproofing Concrete/Masonry 
Sealers 

400   100, eff. 7/1/06 

Wood Preservatives 

Below-Ground 
Other 

350 
350 

Rust Preventative Coatings 400   100, eff. 7/1/06 
Industrial Maintenance (IM) Coating 

High Temperature IM Coating 
Zinc Rich IM Primers 

250   100, eff. 7/1/06 

420 

340   100, eff. 7/1/06 
Pre-Treatment Washer Primers 420 
Primers, Sealers and Under-Coaters 200   100, eff. 7/1/06 
Quick-Dry Primers, Sealers and Under-

Coaters 
200   100, eff. 7/1/06 

Quick-Dry Enamels 250   50, eff. 7/1/06 
Flat Coatings 100   50, eff. 7/1/08 
Non-Flat Coatings 150   50, eff. 7/1/06 
Multi-Color Coating 250 
Fire-Retardant Coatings 

Clear 
Pigmented 

650 
350 

Bond Breakers 350 
Concrete Curing Compounds 350 
Dry Fog Coatings 400 
Fire-Proofing Exterior Coatings 350 
Floor Coatings 100   50, eff. 7/1/06 
Graphic Arts (Sign) Coating 500 
Japans/Faux Finishing Coatings 350 
Magnesite Cement Coatings 450 
Mastic Coatings 300 
Metallic Pigmented Coating 500 
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Recycled Coatings 250 
Roof Coatings 50    
Roofing Coating, Aluminum 100    
Roof Primer, Bituminous 350 
Swimming Pool Coatings 

Repair 
Other 

340 
340 

Traffic Coatings 150 

B. Approved Manufacturers: 

1. Ameron International, 13010 Morris Road, Suite 400, Alpharetta, GA 30004, 
(678) 393-0653, (800) 926-3766, (800) 826-9048, www.ameroncoatings.com, 
distributed by Frazee Paint & Wallcovering. 

2. Benjamin Moore & Co., 51 Chestnut Ridge Road, Montvale, NJ  07645, (201) 
573-9600, (800) 344-0400, www.benjaminmoore.com. 

3. Carboline Company, 350 Hanley Industrial Court, St. Louis, MO 63144-1599, 
(314) 644-1000, (800) 848-4645, www.carboline.com. 

4. The Flecto Company, Inc., 1000 45th Street, Oakland,  CA  94608, (510) 655-
2470, (800) 635-3286. 

5. Dunn-Edwards Paints, 4885 E. 52nd Place, Los Angeles, CA 90040, (888) 337-
2468, (800) 488-5722, www.dunnedwards.com. 

6. Frazee Paint & Wallcovering, 181 South Rosemead Blvd., #A, Pasadena, CA 
91107, (800) 826-9048, www.frazeepaint.com. 

7. Jasco Chemical Corporation, 1102 E. Washington Ave., P.O. Box 715, Santa 
Ana, CA 92701, (888) 345-2726, www.jasco-help.com. 

8. McCloskey Paints, Division of Valspar Corp., 1191 S. Wheeling Road,  Wheeling, 
IL 60090, (847) 541-9000, (800) 345-4530, www.valspar.com. 

9. Okon, Inc., 6000 W. 13th Ave., Lakewood,  CO 80214, (303) 232-3571, (800) 
237-0565, distributed by Dunn-Edwards Paints, www.okoninc.com. 

10. Tnemec Coating, Inc., 6800 Corporate Drive, Kansas City,  MO,  64120-1372, 
(800) 863-6321, www.tnemec.com. 

11. Valspar Corp., Architectural Customer Services, 1191 S. Wheeling Road, 
Wheeling,  IL  60090, (800) 845-9061,  www.valspar.com. 

E. Miscellaneous Materials:  Provide cleaning agents, neutralizer and other materials as 
may be required for the cleaning and preparation of surfaces to be painted or stained as 
recommended by the manufacturer and as approved by the City Engineer or the 
Consultant.  Do not use thinner to thin, mix or prepare paint materials. 

1. Thinner:  As recommended by the Paint Manufacturer for tool cleaning. 

2. Paste Wood Filler:  Fed. Spec. TT-F-336 

3. Spackle: Interior and exterior, regular weight spackle surface compound, 
manufactured by The Muralo Company or approved equal. The Muralo 
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Company, 148 E. 5th Street, Bayonne, NJ   07002, (800) 631-3440, 
www.muralo.com.. 

4. Rust Remover: Manganese Phosphate No. 7 by Armett Assoc. 

5. Cleaner, Degreaser, Neutralizer:  Provide as part of Contract of types as suitable 
and will not cause any harm or damage to the substrate or texture or any 
adhesion problem. 

6. Paint Removal Materials: Chemical types, as suitable and approved by the City 
Engineer or Consultant. 

7. Graffiti Remover:  Use hot and high pressure water or power wash and approved 
graffiti remover where required. 

8. Wood Consolidants: Abatron, Inc. “Liquid Wood” and “Wood Epox”.  Other 
suitable materials shall be approved by the City Engineer or the Consultant.  
Wood Consolidants shall be of the resin types, either Epoxies or Polyesters, and 
shall be delivered to the job site in the original sealed containers. 

9. Coating Between Dissimilar Materials:  

a. For dissimilar metals, use non-sag polysulfide or polyurethane caulking 
conforming to Federal Specification TTS-230 Type II TT-P-664 to 
prevent galvanic or corrosive action. 

b. For aluminum in contact with concrete, mortar, masonry or absorptive 
materials subject to wetting, use heavy bituminous or asphalt-base 
emulsion coating conforming to ASTM D1187 – STANDARD 
SPECIFICATION FOR ASPHALT-BASE EMULSIONS FOR USE AS 
PROTECTIVE COATING FOR METAL. 

10. Concrete, Masonry, Stucco, Plaster Repair Materials: Conform to the applicable 
Sections of the Specifications and approved submittals. 

11. Existing Fungus and Mold:  Solution composed of 3 ounces trisodium phosphate, 
one ounce household detergent, 1 quart 5% hypochlorite sodium solution and 3 
quarts of warm water.  Rinse thoroughly with fresh water. 

12. Other Materials: Linseed oil, solvents and other materials not specified but 
required to achieve required finishes shall be of high quality, and approved by the 
City Engineer or the Consultant prior to starting work. 

2.2 APPLICATION EQUIPMENT 

A. For application of the approved paint, use only such equipment as is recommended for 
application of the particular paint by the manufacturer and as approved by the City 
Engineer or the Consultant. 

B. Prior to use of application equipment, verify that the proposed equipment is actually 
compatible with the material to be applied, and that integrity of the finish will not be 
jeopardized by use of the proposed equipment. 

C. Spraying equipment for paint finish shall be airless spraying machine with water trap and 
tip size of 0.017.  Inspect spray tip each day for wear and replace worn tip. 
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D. Brush shall have a good quality natural or synthetic bristle.  Roller shall have a good 
quality natural or synthetic cover.  Brush and rollers shall conform with approved 
manufacturer’s recommendation and Section 310-1.2 - APPLICATION of SSPWC. 

E. For specified clear brushing lacquers, brushing application shall be used and any use of 
spray equipment shall be prohibited. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Prior to the submittal processes and the painting works, examine the areas and 
conditions under which work of this Section will be performed.  Provide minimum one test 
for every 3,000 square feet of each of the concrete, masonry, gypsum, stucco and plaster 
surfaces for alkali with phenolphthalein.  Provide removal and cleaning procedures, and 
correct any condition detrimental to timely and proper completion of the work.  Do not 
proceed until all detrimental conditions are corrected. 

B. Remove fungus and mold from surfaces with a solution with composition indicated 
hereinbefore to the satisfaction of the City Engineer.  Rinse thoroughly with fresh water. 

C. Remove all ridges, high spots and weld spatter; repair unsound substrates and, correct 
surface defects which may adversely affect the work of this Section without additional 
cost to the City.  Retest surface areas for alkali after cleaning or neutralizing. 

D. Verify that all flashing and caulking materials have been installed properly. 

E. All dry, loose, cracked and defected putty or glazing compound shall be removed and 
provided with new. 

F. Any waterproofing sealers that have been applied to protect structures from moisture 
penetration with exceeded lapse time for the succeeding paints shall be re-tested and re-
coated as directed by the City Engineer with no additional cost to the City. 

3.2 PROTECTION 

A. Contractor shall mask off all adjacent surfaces not to be painted and shall repair or 
replace damaged area with new work subject to the approval of the City Engineer at no 
added cost to the City. 

B. Furnish sufficient drop cloths, shields and protective equipment to prevent spray or 
splatter from fouling surfaces not be painted. 

C. Remove all fixtures, attachments, signs, electrical plates, surface hardware and related 
fittings and disassemble all furniture requiring the restoration works prior to 
commencement of painting  work and carefully store, clean, refurbish, refinish and 
reinstall such items on completion of painting work in each area. 

D. Protect all surfaces, equipment and fixtures from damage resulting from use of fixed, 
movable and hanging scaffolding planking and staging.  Repair damage resulting from 
inadequate protection at no added cost to the City. 

3.3 MATERIALS PREPARATION 

A. General: 
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1. Mix and prepare paint materials in strict accordance with procedures submitted 
and approved by the City Engineer or the Consultant.  Mix paint materials in 
whole unit sizes and do not attempt to mix a partial unit of paint material. 

2. When materials are not in use, store in tightly covered containers as supplied. 

3. Maintain containers used in storage, mixing and application of paint in a clean 
condition, free from foreign materials and residue. 

B. Stirring: 

1. Stir materials with mechanical mixers or power agitator before application, 
producing a mixture of uniform density. 

2. Do not stir into the material any film which may form on the surface, but remove 
the film and, if necessary, strain the material before using. 

3.4 SURFACE PREPARATION OF PAINT AND SEALER 

A. General: 

1. Perform surface preparation and cleaning in strict accordance with the 
procedures approved by the City Engineer or the Consultant.  Any use of 
abrasive blasting, air blasting, water blasting, detergent washing, and scrubbing, 
acid etch or abrasion with power cleaning tools shall be submitted and obtain the 
approval of the City Engineer in advance. Remove all splashes, ridges, high 
spots and clean of all dirt, dust, debris, mill glaze, grease, rust, soot, oil, stain, 
efflorescence and other foreign materials in accordance with the requirements 
specified herein and elsewhere. 

2. Patch nail holes, voids and cracks or other defects permissible under this 
Contract with appropriate repair compound.  All repairs shall be sanded to 
feather edges and textures to match adjacent area. All surface smoothness and 
final textures must be obtained and all repaired areas shall be primed with 
appropriate primer before painting. 

3. All new and existing wood surfaces shall be removed of any paint, sealer or 
stain; sanded and treated until sound surfaces are obtained prior to staining. 

4. Crevices, joints, seams and connections of exterior hollow metals, pipes, tubes 
and posts shall be capped, welded, sealed and watertight in accordance with 
Contract Documents. 

5. Clean and rinse each surface to be painted prior to applying surface treatment or 
paint as specified herein.  All curing agents, bond breaker or form release agents 
must be removed and surface cleaned before any paint system is applied. 

6. Remove oil, grease passivator or stabilizers from all metal surfaces with clean cloths 
and approved cleaning solvent or detergent of low toxicity and flash point in excess 
of 200 degrees F, prior to start of mechanical cleaning and surface treatment. 

7. Provide surface treatments where required.  Spot prime repaired surfaces with 
the primers as specified herein. 
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8. All surfaces must be completely dry and dust free and protected from corrosion 
and oxidation before priming and painting.  Do not exceed the lapse time 
recommended between the surface preparation and painting work. 

9. Dissimilar Materials:  Apply protective coatings specified hereinbefore.  The 
protective coatings shall be not be visible to the public view. 

10. Provide excavation and surface preparation and paint all exterior walls or 
structures from minimum six inches below the final grades.  Backfill and compact 
trenches upon completion. 

11. Semi-transparent film applied to pipes, tubing and conduits at the mill is not to be 
considered a shop-applied prime coat.  For pipes, tubing and conduits to be 
painted, remove and clean off semi-transparent film, and apply specified primer 
prior to application of subsequent coat. 

12. Schedule the cleaning and painting so that dust and other contaminants from the 
cleaning process will not fall onto wet newly painted surfaces. 

13. Contractor shall be responsible for unsatisfactory work due to improper surface 
conditions. 

B. Preparation of Metal Surfaces:  

1. On aluminum and galvanized surfaces specified to be painted, use solvent for 
the initial cleaning and then mechanically clean to recommended surface profiles. 
 Retreat the surface thoroughly with etching type solution as specifed.   

For galvanized surfaces, remove rust by approved method without damaging or 
removing the galvanizing.  Repair all damaged galvanized coating where 
required prior to cleaning.  Clean and rinse off all cleaning solution completely 
before proceeding with surface treatment and painting.  Conform to the 
requirements of Subsection 310-3 - SURFACE PREPARATION FOR PAINTING 
GALVANIZED SURFACES of the Standard Specifications for Public Works 
Construction(SSPWC).  Allow to dry thoroughly before application of paint.  

2. On Shop-Primed or Factory-Coated Metal: 

a. Maintain prime coat during the delivery, storage and installation.  Protect 
metal from corrosion or oxidation at all time.  Cleaned of dust, dirt and 
other foreign matter. 

b. Spot coat field connections, welds, soldered joints and burned and 
abraded areas with same material used for shop priming prior to final 
paint. 

3. Copper Pipe:  Rub with steel wool to remove the polish and mill coating and 
clean with solvent. 

C. Preparation of Gypsum Plaster and/or Drywall Surfaces: 

1. Fill cracks, holes or other imperfections with suitable joint compound and finish 
flush with adjoining surfaces.  Joint compound shall not be over-thinned and shall 
be sanded even. 



WORK ORDER NO. E1701121B PAINTING 
RESEDA SKATE FACILITY 09 90 00 - 14 

2. To be cleaned of dust dirt, and other surface contamination and be thoroughly 
dry. 

D. Preparation of Portland Cement Plaster Surfaces: 

1. Fill cracks, holes and other imperfections with suitable patching plaster, finish 
flush and match adjacent surfaces. 

2. To be treated as recommended by the manufacturer of paint to be applied. 

3. To be cleaned of dust, dirt, efflorescence, encrustations and be thoroughly cured 
and dry. 

E. Concrete, Masonry, CMU and Stucco:   

1. All concrete, masonry, and stucco surfaces shall be cured at least 30 days before 
any sealer or paint coat.  Remove dust, dirt, grease, bond breaker or other 
foreign matter by approved methods. 

2. Repair minor holes and cracks permissible under this Contract and neutralize all 
alkalis.  Remove all efflorescence. .   

3. All existing unsound, hollow or defective masonry joints shall be raked out to 
depth of ½ inch with pointed mortar.  All cracks which exceeds 1/64 inch wide 
shall be repaired with mortar or approved epoxy grout.   

4. Repair concrete voids or pockets permissible under this Contract with approved 
structural grouts and/or epoxy. 

3.5 APPLICATION AND WORKMANSHIP OF PAINT SYSTEM 

A. General: 

1. Unless specified otherwise all application shall be executed by first class trade 
painters in accordance with Section 310 – PAINTING of the SSPWC, and the 
Contract provisions set forth in this Contract, and in accordance with the 
approved methods by using application equipment and techniques best suited for 
substrate and type of material being applied. 

2. Adequately ventilate freshly painted interior areas to allow entrance of fresh air 
circulation for at least 24 hours after application of paint. 

3. Paints shall not be applied when temperature is below 50 F or when 
environmental conditions are unfavorable to application or drying of paint 
materials. 

4. All wood and metal work to be hand brushed to produce an even film surface.  All 
large surfaces may be rolled.  All exposed ceiling structures and other surfaces 
where hand brushed work would be inferior may be sprayed as approved by the 
City Engineer or the Consultant. 

5. Thoroughly back paint all surfaces of items that will be concealed or inaccessible 
after installation. 

6. Use approved clean up solvent for tool or equipment cleaning at prescribed 
intervals during the application process and at the end of the work day. 



WORK ORDER NO. E1701121B PAINTING 
RESEDA SKATE FACILITY 09 90 00 - 15 

B. Workmanship: 

1. Each coat shall be even, with uniform color and texture. 

2. Finish painted surfaces shall be free from sags, brush marks, dirt, cloudy or 
mottled surfaces, scratches, cracks or other blemishes and thin coating on 
arises. 

3. Mixing of paint materials:  Thoroughly stir, strain and keep at a uniform 
consistency during application in accordance with manufacturer's directions.  Do 
not mix together materials of different manufacturers. 

C. Coats: 

1. The number of coats and total film thickness specified herein are the minimum 
that shall be applied to produce the specified workmanship. 

2. Apply additional coats when the undercoats or other conditions show through the 
finish coat, or if required to obtain complete and uniform coverage and approved 
results. 

3. Each coat in full coverage shall be measured for the wet film thickness and 
obtain the required approvals of the City Engineer before each succeeding coat 
is applied. 

4. Undercoats to be dry and hard before application of succeeding coat and to be 
tinted to approximate color of finish coat. 

5. Prime and succeeding coats for each finish to be products of the same 
manufacturer unless otherwise specified, indicated or authorized by the City 
Engineer or the Consultant. 

6. Unless specified otherwise, the total film thickness or application rate or 
coverage for each paint system shall be submitted for review during the submittal 
process.  The actual total film thickness of each coat shall not be less that the 
minimum film thickness specified below or recommended by the manufacturer, 
whichever is greater.  If application rate or coverage is specified, each application 
shall not be greater than the rate or coverage specified herein or recommended 
by the manufacturer, whichever is lesser.  Contractor shall include all 
contingencies in the bid and any increased paint thickness or materials for 
satisfactory results shall be done at no additional cost to the City. 

a. Primer, Sealer and Undercoat:  Minimum wet film thickness of 4.0 mils 
for each coat. 

b. Concrete Filler: Minimum wet film thickness of 16.0 mils for each coat. 

c. Intermediate and Top (Finish) Coats: Minimum wet film thickness of 3.5 
mils for each coat. 

d. Lacquer, Varnish, Sanding Sealer: Minimum wet film thickness of 3.5 
mils for each coat. 

e. Combined Stain and Sealer: 100 sq. ft. per gallon. 



WORK ORDER NO. E1701121B PAINTING 
RESEDA SKATE FACILITY 09 90 00 - 16 

f. High Temperature Primer and Top Coat:  Wet film thickness of 4.75 mils 
for each coat.  Do not exceed specified wet film thickness.  Remove 
excess coating thickness by abrading, otherwise cracking may occur. 

g. Coating subject to Pedestrian Traffic:  Wet film thickness of 4.0 mils for 
each coat. 

8. Excessively thick coats of paint will not be permitted. 

9. All repaired area of existing painted surfaces shall be sealed and painted with 
total film thickness to match adjacent area to ensure total surface smoothness.  
Any additional or new finish coat shall be in accordance with the total film 
thickness or application rate as specified hereinbefore. 

D. Colors: 

1. As selected by the City Engineer or the Consultant or as noted on the Contract 
Drawings and in the approved Color Schedule and Sample submittals. 

2. Each coat shall provide a proper ground coat for the succeeding coat and 
differing appreciably in tint from the preceding coat.  Finish coats to match 
approved samples. 

E. Touch-Up Painting:  Required, all areas or items scratched, marred or defaced in any 
manner by Contractor's operations as directed by the City Engineer or the Consultant, at 
no added cost to the City. 

1. If shop or factory-applied finish on any equipment furnished by the Contractor is 
damaged in shipment or during construction operations, equipment shall be 
refinished by the Contractor to the satisfaction of the City Engineer or the 
Consultant, at no added cost to the City. 

2. One can of touch-up paint shall be provided for each different color of factory-
applied finish, which is to be the final finish surface of the product. 

3.6 PROTECTION AND CLEAN-UP 

A. Following completion of painting in each space or area, reinstall the removed items or 
new works with care by using employees skilled in the necessary trades.  Protect all 
surfaces from dust, damages or human contact prior to final acceptance.  For surfaces 
requiring other succeeding coating or treatment, protect surfaces from dust, dirt or other 
contamination.   At End of Each Day's Work:  Return materials and equipment to the 
storage area.  Remove paint or oil-saturated cloths from the job-site daily or hang out flat 
and singly to dry. 

C. Final Clean-Up:  Restore surfaces, not to be painted to original condition if soiled; remove 
over-spray, coating spots, oil or stain on adjacent surfaces; repair all damage to adjacent 
surfaces or facilities resulting from the work to the satisfaction of the City Engineer at no 
additional cost to the City; remove from the job-site all tools, equipment, rubbish and 
debris; leave the premises in a broom clean condition. 

END OF SECTION 
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SECTION 09 92 18 

PAINTED GRAPHICS ON PAVEMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install painted graphics on pavements as indicated on the drawings and 
specified. 

1.3 ACTION SUBMITTALS 

A. Preliminary Illustrations:  Two or three renditions may be required to attain approval of 
graphic designs. The designer shall prepare shop drawings based on the approved 
rendition. 

B: Shop Drawings: Work with surveyors to establish lines and curvatures with precision. 
Submit Shop Drawings, indicating the exact locations of graphics, extent, colors and 
texture of game line markings. 

C. Material Samples: Submit colors samples for approval. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra paint materials that match products applied and that are packaged with 
protective covering for storage and identified with labels describing contents, including 
material, finish, source, and sign location on building. 

1. Quantity: Furnish Owner with an additional three percent, but not less than one 
gallon of each material and color applied. 

1.5 MOCK-UPS 

A. Prepare mockups of painted graphics for each type of sign material and substrate 
indicated and each color and finish required to demonstrate aesthetic effects and to set 
quality standards for materials and execution. Duplicate appearance of approved Sample 
submittals. 

1. Locate mockups on in-place pavements where directed by Architect. 

2. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 
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B. Weather Limitations:  Proceed with installation only when existing and forecasted 
weather conditions permit installation of signage in exterior locations to be performed 
according to manufacturers' written instructions and warranty requirements. 

C. Accurately layout the game lines in dimensions that are true to their theoretical values.  
Straight lines shall be perpendicular and parallel.  Curved lines shall be accurate in 
radius. 

1.5 PROJECT MANAGER/ARCHITECT (PM/A) 

A. The PM/A shall perform project coordination activities and will exercise oversight of 
painted graphics, particularly in the elements and qualities of aesthetics, including, but 
not limited to, the following: 

1. Provide typical overall coordination of the Work. 

2. Coordinate product selections for compatibility. 

3. Provide overall coordination of temporary facilities and controls. 

4. Coordinate painting and paving operations. 

5. Review rough sketches and drawings that will serve as guidance to the final 
drawings. 

6. Coordinate sequencing and scheduling of the Work. Include the following: 

a. Initial Coordination Meeting: At earliest possible date, arrange and 
conduct a meeting with all participating parties for sequencing and 
coordinating the Work; negotiate reasonable adjustments to schedules. 

b. Approve Schedules: Distribute copies of approved schedules to 
participating parties. 

7. Approve photographic documentation completed graphics. 

B. PM/A will monitor protection of the finished graphics and manage the close-out of the 
painting activities. 

PART 2 - PRODUCTS 

2.1 PAINTED GRAPHICS ON PAVEMENTS 

A. Paint:  Subject to review of action submittals for compliance with specified requirements 
provide water emulsion-based Dura-Strip paint as manufactured by TMT-Pathway, or 
equal.  Paint by Frazee, Dunn-Edwards, and Dulux will also be acceptable. 

B. Provide commercial quality, 100 percent acrylic emulsion, water thinned paint, containing 
no alkyds butadiene styrene or vinyls.  A minimum amount of necessary additives such 
as pigment dispersants and anti-foaming agents will be accepted.  The use of driers will 
not be permitted. 

1. Colors:  Furnish paint in colors as approved on Shop Drawings.  The paint must 
dry to an adherent film with no appreciable discoloration in sunlight or with age. 



WORK ORDER NO. E1701121B PAINTED GRAPHICS ON PAVEMENTS 
RESEDA SKATE FACILITY 09 92 18 - 3 

2. Pigment and Vehicle:  Opaque portion of white paint shall be treated rutile 
titanium dioxide, 3 pounds per gallon, mixed with 100 percent acrylic polymer 
dispersed in water. 

3. Minimum Requirements of Total Solids:  51 percent by weight. 

4. Maximum Pigment Content:  36 percent by weight. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Prior to application of paint, allow the pavement to properly cure.  Clean and prepare in 
accordance with paint manufacturer's written recommendations. 

B. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 
are acceptable if they are within one-half of the range of approved Samples.  Noticeable 
variations in the same piece are not acceptable.  Variations in appearance of other 
components are acceptable if they are within the range of approved Samples and are 
assembled or installed to minimize contrast. 

C. Provide tools, apparatus, and mechanical equipment to install paint in a uniform, straight 
or curved pattern, without holidays and other defects.   Ragged or crooked lines will not 
be acceptable. 

D. Do not permit traffic until paint has completely cured. 

END OF SECTION 
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SECTION 09 96 23 

GRAFFITI-RESISTANT COATINGS 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Work includes anti-graffiti coating. 

1.3 SUBMITTALS 

A. Provide submittals in accordance with Division 01. 

B. Samples:  Submit Samples of coating system. 

C. Product Data: Submit anti-graffiti coating manufacturer's technical data and installation 
instructions, recommended coverage rates for types of surfaces to be treated, and evidence 
that coatings conform to requirements specified.  Submit evidence of code approvals. 

D. Furnish Samples on the same materials to which coating will be applied on. Indicate satin 
or flat finish. Coat one-half of each Sample, with the other half non-coated. 

E. Installer: Submit written evidence the installer for the Work of this section has completed 
at least five projects of similar complexity within the past five years. 

F. Certificate and Summary Statement: Before Substantial Completion, submit a certificate 
stating that coatings applied conform to reviewed submittals and specified requirements. 
Provide a summary statement setting forth the following:  

1. Number of square feet of each surface treated with coating, classified as to the 
kind of material treated, open pore or closed pore type, and whether vertical or 
horizontal. 

2. The number of gallons of each type, class, or grade of coating required to treat 
involved surfaces, based on the number of square feet of each type and 
orientation of the material the coating was installed on.   

3. Total gallons of each coating type, class, or grade installed.  

G. Maintenance Instructions:  Furnish manufacturer's recommended graffiti removal 
instructions, and recommendations for recoating.  Furnish names and addresses of 
cleaning firms and of suppliers of maintenance materials. 

H. Maintenance Material: Furnish five gallons of each product specified.  

1.4 QUALITY ASSURANCE 

A. Manufacturer's Observation: Start coating application under the observation of the 
coating manufacturer’s technical representative. Notify Project Inspector and coating 
manufacturer at least 72 hours before starting installation.  
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B. Preliminary Tests: Perform tests on each kind of surface to be treated to establish the 
actual application rates required to provide the surfaces resistant to defacing and meet 
warranty requirements. Tests shall demonstrate the coating does not yellow, darken, 
mottle, or discolor any treated surface and those surfaces to be treated are dry. 
Established application rates shall not be less than those recommended in the coating 
manufacturer's technical data for the kind and surface orientation of the material.  

C. Compliance with Regulations: Materials shall comply with the current rules and regulations 
of the local air quality management district, with the rules regarding volatile organic 
compounds, and with FDA rules and regulations for dangerous materials in coatings. 

D. Materials shall meet requirements of SCAQMD regarding emission of solvents and other 
pollutants. 

E. Qualifications of Manufacturer:  Anti-graffiti coating shall be product of a manufacturer 
who has been regularly engaged in manufacturing anti-graffiti coatings for at least 5 
years.  Manufacturer shall supply references of at least five satisfactory installations in 
which anti-graffiti coating has been in service for at least five years. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver coating materials to the Project site in containers bearing name and batch 
number of manufacturer, with seals intact. 

1.6 PROJECT CONDITIONS 

A. Protection:  Install temporary coverings and protection, and do not allow coating to 
contact plastic, planting soil, plants, asphaltic paving, roofing membranes, or other 
materials that are likely to be damaged by coating. 

B. Weather Conditions: Do not install coating during windy, wet, or excessively hot or dry 
weather conditions. 

1.7 WARRANTY 

A. Manufacturer shall provide a five year material warranty. 

B. Installer shall provide a one year application warranty.  

PART 2 - PRODUCTS 

2.1 ACCEPTABLE PRODUCTS 

A. Permashield, by Monopole Inc.: Either of the following products (Matte or High Gloss), as 
selected by the ARCHITECT: 

1. Permashield Premium 5600 over Aquaseal ME12, Permanent Graffiti Control, 
Monopole Inc., ND Graffiti Shield System, Rainguard VandlGuard System, or 
equal.  Matte finish. 

2. Permashield Premium 5650 over Aquaseal ME12, Permanent Graffiti Control, 
Monopole Inc., ND Graffiti Shield System, Rainguard VandlGuard System, or 
equal.  High gloss finish. 

B. Coval Anti-Graffiti coating by Coval Molecular Coatings. 
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2.2 PROPERTIES 

A. Coatings shall not darken or discolor the treated surfaces and shall be non-toxic, 
compatible with standard polymer type sealing materials, conforming to AQMD 1113, and 
certified by manufacturer as suitable over paint finish. 

B. Colors of opaque materials shall match adjoining colors, or shall be selected from 
manufacturer's custom colors. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Do not start installation of coating if conditions are present that prevent or interfere with 
the correct preparation of surfaces or installation of coating system.  

B. Remove dust, dirt, oil, grease, other deleterious substances and stain, and efflorescence 
and laitance from surfaces.  Repair cracks and holes over 1/16 inch size.  Spot prime 
cracks and holes 1/16 inch size and smaller and prime horizontal surfaces other than 
soffits with a heavy duty coating supplied by same coating manufacturer.  Mask and 
protect adjoining surfaces and glass, unless coating is harmless and easily removed. 

3.2 APPLICATION 

A. Install the anti-graffiti coating to surfaces indicated on drawings. 

B. Test graffiti resistant coating in an inconspicuous location to ensure adhesion and 
performance. 

C. Apply the anti-graffiti coating to surfaces indicated on drawings per manufacturer’s 
recommended application methods and thicknesses. 

3.3 CLEANING 

A. Remove rubbish, debris, and waste materials and legally dispose of off the Project site. 

3.4 PROTECTION 

A. Protect the Work of this section until Substantial Completion.  

END OF SECTION 
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SECTION 10 17 00 

SOLID PHENOLIC TOILET COMPARTMENTS

PART 1   GENERAL 

1.1 SUMMARY 

A. Furnish and install solid phenolic toilet compartments as indicated on the drawings and 
specified. 

B. LEED Goal #1:  The project requirements are to use a minimum of 25% of the building 
materials that contain in aggregate a minimum weighted average of 20% post-consumer 
and /or 40% of post-industrial recycled content. 

C. LEED Goal #2:  The project requirements are to maximize use of locally manufactured 
products (within 500miles).   

D. LEED Goal #3:  The Contractor shall only use adhesives and sealants that meet or exceed 
the VOC (Volatile Organic Compounds) limits of South Coast Air Quality Management 
District (SCAQMD) Rule #1168 in the building. 

1.2 SYSTEM DESCRIPTION 

A. Design Requirements:  Design and fabrication shall conform to requirements of ADA and 
CBC. 

B. Toilet Compartments:  Provide overhead braced floor supported type units consisting of 
solid phenolic pilasters, panels and doors; plated steel leveling devices with stainless steel 
covers; aluminum overhead braces, and stainless steel fittings, hardware and fastenings 
necessary for complete installation. 

C. Urinal Screens:  Provide wall hung type consisting of solid phenolic screen panels and 
stainless steel fittings and fastening necessary for complete installation.  

1.3 SUBMITTALS 

A. Comply with requirements of Section 01022 – ENVIRONMENTAL PROCEDURES for 
submittal and documentation of environmentally sensitive materials per LEED goals listed 
above. 

B. Shop Drawings: Submit Shop Drawings indicating complete layout, elevations of 
partitions, thickness of solid phenolic panels, fastenings, proposed method of anchoring, 
size and spacing of anchors, details of construction, hardware, fittings, mountings, 
method of assembly, other related items, and installation details. 

C. Product Data:  Submit manufacturer's technical data for materials, fabrication, finishing, 
fastenings, hardware, and installation details. 

D. Material Samples: 

1. Submit full range of Samples of phenolic chips for initial color selection. Chips shall 
be at least 2 inches x 3 inches. 

2. Submit Samples of hardware and fasteners. 
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E. Certificates:  Furnish manufacturer's certification that materials meet or exceed 
Specification requirements. 

1.4 QUALITY ASSURANCE 

A. Comply with the following as a minimum requirement:   

1. ASTM A167-92b:  Stainless and Heat Resisting Chromium Nickel Steel Plated 

2. ASTM E 84-91a:  Surface Burning Characteristics of Building Materials 

3. Chemical Resistance:  Panels to meet or exceed Scientific Equipment Furniture 
Association’s (S.E.F.A.) list of 49 standard chemicals. 

4. Consistency: 

a. Panels to have uniform thickness (+0.03”). 

b. Panels to have uniform flatness (maximum difference of 0.03”) for 10’ 
span. 

1.5 DELIVERY, STORAGE AND HANDLING 

A. Deliver materials to Project site with manufacturer's labels intact and legible, in sealed 
containers.  Materials shall be kept dry. 

B. Provide all means necessary to protect compartments and screens. 

1.6 COORDINATION 

A. Field Measurements: Secure field measurements before preparation of Shop Drawings and 
fabrication where possible, for proper and adequate fabrication and installation of the work. 

B. Furnish inserts and anchorage built into other construction for installation of toilet 
compartments and urinal screens. 

1.7 GUARANTY-WARRANTY 

A. In accordance with Section 01611, the Contractor shall and does hereby warrant and 
guaranty that all work executed under this Contract be free from defects of materials and 
workmanship for a period of one year from the date of final acceptance of the project by the 
Board of Public Works, except certain specific items of work, materials and equipment 
requiring a guaranty or warranty for a greater period of time is specified. 

PART 2   PRODUCTS 

2.1 SOLID PHENOLIC TOILET COMPARTMENTS 

A. Solid Phenolic Panels:  Subject to compliance with specified requirements, partitions shall 
be by Bradley, or a substitution that has been evaluated by the Architect and determined to 
be acceptable, and as manufactured by one of the following: 

1. Trespa Athlon DSQ panels, Trespa North America Ltd. 
2. Pionite Phenolic Panels. 
3. Santana Products. 
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B. Fabricators: 

1. Allen Lewis Partitions. 
2. Partition Systems Inc. 
3. Lam-Tec Industries, Placentia. 
4. Santana Products. 

C. Hardware:   

1. Galaxy Hardware.  
2. Capitol Partitions. 
3. Santana Products. 

D. Toilet compartments panels, doors, pilasters and urinal screens. 

1. Core:  Phenolic impregnated Kraft papers.  Panel shall be at least 93 pounds per 
cubic foot to ensure full saturation of Kraft core. 

2. Face Sheet:  Separate sheet of clear melamine over decorative papers 
impregnated with melamine resin and integrally compression molded with the core. 

3. Fire Resistance:  The panels shall have the following surface burning 
characteristics and smoke generation values in accordance with UL classification 
and labeling in accordance with ASTM E 84 tests and shall be self-extinguishing. 

a. Flame spread: Maximum 30 for 3/4 inch thick panels; 30 for 1/2 inch thick 
panels. 

b. Smoke developed: Maximum 70 for 3/4 inch thick panels; 85 for 1/2 inch 
thick panels. 

4. Panels shall be UL registered and labeled. 

5. Panel shall be resistant to cleaning solvents and uric acid. 

6. Product/Material Specification: 

a. Modulus of Elasticity:  1.5 million psi minimum 
b. Shear Strength:  2,000 psi minimum 
c. Compressive strength: 24,000 psi minimum. 
d. Water Absorption:  3% maximum 
e. Use Temperature:  350° F maximum 
f. Surface and Edges:  Non-porous 
g. Material Resistance:  Will not support fungus or bacteria 

E. Stainless Steel:  ASTM A167, Type 304.  

F. Concealed Fasteners and Leveling Devices:  Zinc or cadmium coated steel. 

2.2 CHARACTERISTICS 

A.  Doors shall be minimum 3/4 inch thick, panels minimum 1/2 inch thick, pilasters minimum 
3/4 inch thick and screens minimum 1/2 inch thick.  Edges shall be machined to a radius of 
0.125 inch; exposed surfaces shall be free of fabrication marks. 



WORK ORDER NO. E1701121B SOLID PHENOLIC TOILET COMPARTMENTS 
RANCHO CIENEGA SPORTS COMPLEX 10 17 00 - 4 

2.3 FABRICATION 

A. Pilasters and Doors: Flush, formed of 3/4" thick solid phenolic panels.  

1.  Door Dimensions: Unless otherwise indicated, furnish 24" wide in-swinging doors 
for standard toilet compartments, 36" wide clear opening out-swinging doors when 
located at the end, and 36" wide clear opening out-swinging doors when located at 
the side for stalls equipped for use by the physically disabled  

2.  Anchorage Devices: Provide galvanized steel anchorage devices, complete and 
threaded rods, washers, and leveling adjustment nuts at pilasters, to permit 
connection to floor slab. Furnish devices, which are designed to support pilasters 
from structure without transmitting load to floor fill. 

3.  Overhead Bracing: Provide anti-grip, decorative, heavy duty, extruded aluminum 
head rail with clear anodized finish. 

B. Panels and Urinal Screens: Flush, formed of 1/2" thick solid phenolic panels. Height and 
width as indicated in drawings. 

2.4 HARDWARE 

A. Hinges:  Provide 11 gauge Cast Stainless Steel Hinge.  Hinge shall be cast of type 304 
stainless steel and shall have a Satin finish.  Hinge shall be gravity type for self-closing 
action and shall be fully adjustable up to 360 degrees.  Pivot pin shall be made of type 304 
stainless steel.  Only stainless steel components shall be used in the construction of the 
Hinge.  Plastic inserts are unacceptable.  Hinges shall provide emergency access by lifting 
the door.  Hinges shall be pre-drilled for mounting to door and plaster with Stainless Steel 
through-bolts.  Stamped stainless steel is not acceptable. 

B. Strike and Keeper with Emergency Access:  Provide heavy duty cast stainless steel with a 
satin finish.  The strike and keeper shall be 2.50” high, with the mounting holes at 1.50” on 
center, and the wall thickness shall be a minimum of .125”.  The strike and keeper shall 
have an integral rubber bumper door stop.  The stock number shall be molded into the back 
of the strike and keeper for ease in identification.  Furnish one per door.  Stamped stainless 
steel is not acceptable. 

C. Slide Latch:  Provide heavy duty cast stainless steel with a satin finish.  The slide latch shall 
be surface mounted.  The slide bar shall be .150” thick, 1.020” wide and 3.720” long. Latch 
shall have an internal stainless steel buffering spring to prevent damage when door is 
inadvertently slammed against the latch.  Mounting holes are to be spaced at 3.50” on 
center.  Latch knob is to be riveted to the slide bar and then welded to insure that the knob 
will not come off.  The stock number shall be molded into the back of the slide latch for 
ease identification.  Furnish one per door.  Stamped stainless steel is not acceptable. 

D. Coat Hook:  Provide heavy duty cast stainless steel with a satin finish.  Coat hook and 
bumper shall be 2.340” high, 1.230” wide and shall protrudes out from the door 3.05”.  The 
hook portion shall have a finished diameter of .250” thick.  The stock number shall be 
molded into the back of the Coat Hook and Bumper for ease in identification.  Furnish one 
per door.  Stamped stainless steel is not acceptable. 

E. Door Stop:  Provide heavy duty cast stainless steel with a satin finish.  Plated Zarnac Door 
stops are unacceptable.  Door Stop shall have a 2.125” base diameter and shall protrude 
1.80” from the Wall.  The bumper at the end of the Door Stop shall be .250” thick.  The 
diameter of the shaft shall be .6875”.  The stock number shall be molded into the back of 
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the Door Stop for ease in identification.  Furnish one for each Disabled Accessible door.  
Stamped stainless steel is not acceptable. 

F. Pull Handle:  Provide heavy duty cast stainless steel with a satin finish.  Plated Zamac Door 
pulls are unacceptable.  Pull Handle shall protrude from the face of the door .940” and shall 
be 4.735” long.  The Pull Handle shall have mounting holes drilled and tapped for 10/24 
threads at 3.50” on center.  The Pull Handle shall be .655” wide and shall be mounted back 
to back with the Slide Latch.  The stock number shall be molded into the back of the Pull 
Handle for ease in identification.  Stamped stainless steel is not acceptable. 

G. Pilaster Shoes:  Conform to ASTM A 1678, Type 302/304 stainless steel, minimum 3” high, 
15 gauge, finish with No. 3 Directional polish, attached with Stainless Steel Through Bolts. 

H. Continuous Brackets:  Provide full height extruded 6063-T5 Aluminum with a satin 
anodized finish.  The minimum weight shall be 1.685 pounds per lineal foot.  Inside opening 
of Bracket shall be 0.50” for panels, 0.75” for pilasters.  All holes for mounting to wall and 
panel/pilaster shall be pre-drilled.  Holes are to be spaced at 9” on center along the full 
length of the Bracket for a total of twelve holes for mounting to the wall and seven holes for 
mounting to the panel/pilaster.  Each Bracket is to have a minimum wall thickness of .125”. 

I. Overhead Bracing (Headrail):  Provide continuous heavy duty extruded 6063-T5 Aluminum 
Headrail with anti-grip profile.  Head rail shall have integral reinforcing channel and curtain 
track.  Head rail shall have Satin Anodized finish.  Provide Head rail corner brackets, wall 
brackets, and herd rail end caps as required.  The head rail and head rail brackets shall 
have a minimum wall height of 2”.  The head rail and head rail brackets shall have a 
minimum wall height of 2”.  The minimum wall thickness of the head rail and head rail 
brackets shall be .125”. 

J. Chrome-plated, non-ferrous cast alloy material shall not be furnished for hinges, brackets, 
locks, latches and other fittings and accessories. 

PART 3   EXECUTION 

3.1 EXAMINATION 

A.  Before covering wall framing with finish materials, examine framing to ensure that backing 
plates and structural framing have been installed in such position as to receive all 
attachment screws. 

B.  Verify spacing of plumbing fixtures to ensure compatibility with installation of compartments.  

C.  Do not start the Work of this section until all deficiencies have been corrected. 

3.2 INSTALLATION 

A. Install partitions and screens as shown in the Shop Drawings and in accordance with 
manufacturer’s instructions and as specified.  Install straight, level and plumb. 

B. No evidence of drilling, cutting or patching shall be visible in finished Work. 

C. Fasten panel brackets securely to walls and ceilings with recommended anchoring devices. 

D. Fasten panels and pilasters to brackets with through bolts and nuts. 

E. Fasten urinal screen panels to walls with 2 panel brackets, minimum. 
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F. Provide 1/2 inch spaces between wall surface and panels or pilasters. 

G. Provide for adjustment of floor variations with non-breakable plastic shoes on pilasters. 
Conceal floor fastenings in pilaster shoes. 

H. Furnish each toilet compartment door with top and bottom hinges, and door latch. 

I. Install door strike keeper on each pilaster in alignment with door latch. 

J. Furnish each toilet compartment door with one coat hook and bumper. 

3.3 TOLERANCES OF INSTALLED WORK 

A. Maximum Variation from Plumb or Level:  1/8 inch. 

B. Maximum Misplacement from Intended Position:  1/8 inch. 

3.4 ADJUSTING AND CLEANING 

A. Hardware Adjustment:  After installation, adjust hardware for proper operation.  Install 
hinges on in-swinging doors to hold open approximately 30 degrees from the closed 
position when unlatched. Install hinges on out-swinging doors to return to the fully closed 
position. Adjust doors so that bottoms of doors are level with the bottoms of the pilasters 
when the doors are in the closed position. 

B. Adjust and align door hardware to uniform clearance at vertical edges of doors.  Clearance 
space shall not exceed 1/4 inch. 

C. Cleaning:  Clean compartments, hardware, and doors before Substantial Completion and 
leave free from imperfections. Remove protective coverings. 

END OF SECTION
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SECTION 10 41 42 

CITY SIGNS AND LOGOS ETCHED ON GLASS(DESIGN-BUILD) 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install City signs and logos etched on glass (design-Build) as indicated on 
the drawings and specified. 

B. Graphic Design:  Graphic design shall be performed with professional skill and precision.  
The result shall be true to the Owner’s conceptual design, of uniform geometry and 
aesthetic appearance.  Glass thicknesses indicated on Drawings are for detailing only.  
Confirm glass thicknesses by analyzing in-service conditions. 

1.2 DEFERRED SUBMITTAL AND APPROVAL REQUIREMENTS 

A. The Contractor shall engineer, design, fabricate, manufacture, and install the City signs 
and logos etched on glass as the object of the deferred submittal approval, and shall pay 
all costs associated with obtaining permits for the signs and logos. 

B. Submit to the Architect for review product data, illustrations, shop drawings and samples. 

1.3 QUALITY ASSURANCE 

A. Mockups:  Build mockups to verify selections made under samples Submittals to 
demonstrate artistic, aesthetic effects and qualities of materials and execution. 

1. Build mockup of size, dimensions, and location that are acceptable to the 
Architect. 

2. Approval of mockups must be by the Architect in writing. 

3. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless such deviations are 
specifically approved by Architect in writing. 

4. Approved mockups may become part of the completed Work if undisturbed at 
time of Substantial Completion. 

B. Preliminary Conference:  Before starting installation of signs and logos, conduct 
conference at Project site.  Review methods and procedures for performance including, 
but not limited to, the following: 

1. Review and finalize construction schedule and verify availability of materials, 
Installer's personnel, equipment, and facilities needed to make progress and 
avoid delays. 

2. Review methods and procedures related to sign and logo installation. 
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3. Review temporary protection requirements for sign and logo assembly during 
and after installation. 

C. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair 
or replace components of the signs and logos that fail in materials or workmanship within 
a 3-year warranty period. 

1. Failures include, but are not limited to, the following: 

a. Deterioration of finishes beyond normal weathering. 
b. Deterioration of colors and sign lamination. 

D. Glazier Qualifications:  Engage an experienced glazier and graphic artist who have 
completed glazing similar in material, design, and extent to that indicated for this Project 
and with a record of successful in-service performance. 

PART 2 - PRODUCTS 

2.1 CITY SIGNS AND LOGOS ETCHED ON GLASS 

A. Manufacturers:  Subject review of submittals by the Architect for compliance with 
requirements, provide products by one of the following (or equal): 

1. Architectural Glass Art Inc. 
2. Benheim:  S.A. Benheim Co., Inc. 
3. Creative Central. 
4. Dlubak Studios. 

B. Uncoated, Clear, Heat-Treated Float Glass:  ASTM C 1048, Condition A (uncoated 
surfaces), Type I (transparent glass, flat), Class 1 (clear), unless otherwise indicated, 
Quality q3 (glazing select), Kind FT (fully tempered) where indicated. 

C. Acid-Etching Process:  Fabricate acid-etched glass with hydrofluoric and hydrochloric 
acid according to manufacturer's standard process. Etching shall match the approved 
sample. 

D. Provide sign and logo components required for a complete assembly including trim, clips, 
flashings, sealants, gaskets, fillers, closure strips, and similar items.  Match material and 
finish of exposed panels. 

E. Uniformity Appearance of Finished Work:  Variations in appearance of abutting or 
adjacent pieces are acceptable if they are within one-half of the range of approved mock-
ups.  Noticeable variations in the same piece are not acceptable.  Variations in 
appearance of other components are acceptable if they are within the range of approved 
mock-ups and are assembled or installed to minimize contrast. 

PART 3 – EXECUTION 

3.1 INSTALLATION 

A. Comply with combined recommendations of the graphic artist, manufacturers of glass, 
sealants, and glazing materials. Protect glass from edge damage during installation. 

END OF SECTION 
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SECTION 10 44 30 

DISABLED ACCESSIBILITY PARKING SIGNAGE 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. Furnish and install disabled accessibility signage as indicated on the drawings and 
specified herein. 

B. Related Work Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, 
GENERAL REQUIREMENTS in Division 1 and other Section of the Project Manual. 

1.2 QUALITY ASSURANCE 

A. Labor:  Use adequate number laborer’s who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for the proper performance of the work of this section. 

B. Codes and Regulations:  In accordance with the following documents: 

1. American National Standards Institute (ANSI), ANSI A117.1, latest edition - 
Providing Accessibility and Usability for Physically Disabled People. 

2. State of California, Code of Regulations, Title 24, Chapter 11B – Accessibility to 
Public Buildings, Public Accommodations, Commercial Buildings and Publicly 
Funded Housing, Section 1129B.5 – Identification of Parking Spaces for Off-
Street Parking Facilities. 

3. Los Angeles City Building Code and Amendment. 

1.3 SUBMITTALS 

A. Product Data:  Within 45 calendar days after the Contractor has received the City’s 
Notice-To-Proceed, submit list of material, product data of items proposed to be provided 
under this Section. 

B. Shop Drawings:  Submit drawings including elevations of each type of sign; dimensions, 
details, and methods of mounting; shape and thickness of materials; and details of 
construction. 

1.4 PRODUCT HANDLING 

A. Protection:  Protect the concrete footing, the posts and signs before, during and after 
installation.  Protect from the paving operations. 

B. Delivery:  Deliver all items to be built into concrete footing in time so as not to delay 
construction and installation operations. 

C. Storage:  Properly store all material until time for installation. 
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PART 2 - PRODUCTS 

2.1 STANDARD PRODUCTS 

A. Signs shall be as manufactured by [Western Highway Products Inc., or equal. 

B. Signs shall be complete with lettering, framing, and related components for a complete 
installation.  Materials and equipment shall be the standard product of a manufacturer 
regularly engaged in the manufacture of the products.  Items of equipment shall 
essentially duplicate equipment that has been in satisfactory use at least 2 years prior to 
bid opening. 

2.2 MATERIAL AND FABRICATION 

A. Posts:  Provide two-piece, 2 inches x 2 inches x 1/9 inch thick x9 feet high galvanized 
steel tabular post and sleeve.  Post shall be designed to accept panel framing system 
and shall be designed to permit attachment of panel framing system without exposed 
fasteners.  Caps shall be provided for each post. 

B. Panel Framing System:  Panel framing consisting of galvanized steel sections and 
interlocking track components shall be designed to interlock with posts with concealed 
fasteners.  Top and bottom framing members shall be removable to permit panel 
removal. 

C. Panels:  Modular message panels shall be provided in sizes, not less than 18 inches 
wide x 27 inches high, and as shown on contract drawings.  Constructed of reflective 
sheeting laminated to 18-gage heavy duty sheet steel and silk screened in transparent 
blue with “Disabled Symbol” and the appropriate message in white.  Panels shall be 
designed to be interchangeable.  Panels with metal return sheeting shall have welded 
corners, ground smooth. 

2.3 FINISHES 

A. Post finish shall be semi-gloss baked enamel or two-component acrylic polyurethane. 

B. Metal panel framing system finish shall be baked enamel or two-component acrylic 
polyurethane, as standard with the sign manufacturer. 

2.4 GRAPHICS 

A. Graphics and message shall be applied to panel using the silkscreen process.  
Silkscreened images shall be executed with photo screens prepared from original art.  No 
handcut screens will be accepted.  Original art shall be defined as artwork that is a first 
generation stencil of the original specified art.  Edges and corners shall be clean.  
Rounded corners, cut or ragged edges, edge buildup, bleeding or surfaces pinholes will 
not be accepted.   

At least one parking sign with “Disabled Symbol” plus the message “Van Accessible” 
shall be provided.  Other accessible parking signs shall be provided with “Disabled 
Symbol”. 

An additional sign shall also be posted in a conspicuous place at the entrance and it shall 
state the following:   

“Unauthorized vehicles parked in designated handicapped space not displaying 
distinguishing placards or license plates issued for physically disabled persons 



WORK ORDER NO. E1701121B DISABLED ACCESSIBILITY PARKING SIGNAGE 
RESEDA SKATE FACILITY 10 44 30 - 3

may be towed away at owner’s expense.  Towed vehicles may be reclaimed at 
(address) or by telephone (number)”. 

The blank spaces are to be filled in with appropriate information as a permanent part of 
the sign by the Contractor. 

B. Graphics, message, and colors shall be in accordance with ANSI A117.1.  The type face 
shall be Helvetica medium.  All lettering shall not less than one (1) inch in height. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Signs shall be installed at locations shown on the drawings, plumb and true.  Bottom of 
the sign shall be 80 inches above the finish grade of the parking lot or floor. 

B. Permanent mounting shall be provided by fastening to 12 inch post sleeve embedded in 
concrete foundations.  Foundations shall be not less than 12 inches in diameter and 24 
inches deep with the top one inch above the paving two inches above the finish grade.  
The top of the foundation shall be shaped/sloped to drain water away from the post.  
Concrete shall have a minimum compressive strength of 2500 psi at 28 days.  Metal 
sleeve shall be installed 2 inches in the concrete foundation above about the top of 
concrete and secured with the post; all subgrade, base course and paving shall be 
compacted and placed around the foundation. 

C. Mount sign on the wall or the fence at height noted on the contract drawings in plumb and 
level position and secured in place with concealed fasteners. 

3.2 PROTECTION AND CLEANING 

A. The work shall be protected against damage during construction.  Keep the signage 
clean until final acceptance of the work. 

END OF SECTION 
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SECTION 10 52 20 

FIRE EXTINGUISHERS, CABINETS, AND ACCESSORIES 

PART 1   GENERAL 

1.1 SUMMARY 

A. Furnish and install fire extinguishers and fire extinguisher cabinets as indicated on the 
Contract Drawings and in these Specifications as needed for complete and installation. 

1.2 RELATED WORK 

A. Documents affecting the Work of this Section include, but are not necessarily limited to 
the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS and Sections in 
DIVISION 1 of these Specifications. 

1.3 SUBMITTALS 

A. Comply with applicable provisions of SUBMITTALS SECTION 01330 of DIVISION 1 - 
GENERAL REQUIREMENTS of these Specifications. 

B. Product Data:  Within 40 calendar days after the Contractor has received the City's 
"Notice to Proceed" submit the following: 

1. Product data for each type of product specified. 

2. For fire extinguisher cabinets include rough-in dimensions, details showing 
mounting methods, relationships of box and trim to surrounding construction, 
door hardware, cabinet type and materials, trim style, door construction, panel 
style, and materials. 

1.4 QUALITY ASSURANCE 

A. Single-Source Responsibility:  Obtain fire extinguishers and cabinets from one source 
from a single manufacturer. 

B. Coordination:  Verify that fire extinguisher cabinets are sized to accommodate fire 
extinguishers provided by City under separate contract of type and capacity indicated. 

C. NFPA Compliance:  Fabricate and label fire extinguishers to comply with NFPA 10, 
"Standard for Portable Fire Extinguishers." 

D. UL-Listed Products:  Fire extinguishers UL-listed and bear UL “Listing Mark” for type, 
rating, and classification of extinguisher. 

1.5 GUARANTY-WARRANTY 

A. In accordance with Section 01611, the Contractor shall and does hereby warrant and 
guaranty that all work executed under this Contract be free from defects of materials and 
workmanship for a period of one year from the date of final acceptance of the project by 
the Board of Public Works, except certain specific items of work, materials and 
equipment requiring a guaranty or warranty for a greater period of time is specified. 
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PART 2   PRODUCTS 

2.1 MANUFACTURERS 

A. Basis of design: Larsens architectural series.  Manufacturers offering products that 
comply with specified requirements  include: 

1. J.L. Industries. 
2. Larsen’s Manufacturing Co. 
3. Modern Metal Products by Muckle. 
4. Potter-Roemer, Inc. 
5. Samson Metal Products, Inc. 
6. Walter Kidde, Division of Kidde, Inc. 
7. Watrous, Inc. 

2.2 FIRE EXTINGUISHERS 
A. Provide fire extinguishers for each extinguisher cabinet, in colors and finishes selected by 

Architect from manufacturer's standard, which comply with requirements of governing 
authorities. 

1. Fill and service extinguishers to comply with requirements governing authorities 
and manufacturer. 

2. Abbreviations indicated below identify extinguisher types related to UL 
classification and rating system and not necessarily to type and amount of 
extinguishing material contained in extinguisher. 

B. Multipurpose Dry Chemical Type: UL-rated 2-A:10-B:C,5-LB and 10-BC, 5-LB, nominal  
capacity. 

2.3 MATERIALS 

A. Cold-Rolled Steel Sheet:  Carbon steel, complying with ASTM A 366, commercial quality, 
stretcher leveled, temper rolled. 

2.4 FIRE EXTINGUISHER CABINETS 

A. General:  Provide fire extinguisher cabinets where indicated, of suitable size for housing 
fire extinguishers of types and capacities indicated. 

B. Construction:  Manufacture’s standard enameled steel box, with trim, frame, door, and 
hardware to suit cabinet type, trim style, and door style indicated.  Weld all joints and 
grind smooth.  Miter and weld perimeter door frames.  Provide locks to all cabinets.  
Provide two (2) keys for each cabinet lock. 

C. Cabinet Type: Suitable for semi-recessed or recessed mounting conditions as indicated 
on the drawings, of the following types: 

1. Semi-Recessed:  Cabinet box (tub) semi recessed in walls of sufficient depth to 
suit style of trim indicated.  4” max. recess into CMU where CMU wall occurs. 

2. Recessed:  Suitable box (tub) recessed in walls of sufficient depth to suit style of 
trim indicated. Recess into stud walls. 

D. Door Material and Construction: Manufacturer’s standard door construction, of material 
indicated, coordinated with cabinet types and trim styles selected. 
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1. Fire Rated: Provide fire rated fire extinguisher cabinets when located in one (1) 
hour walls.  Fabricated in accordance with UBC 43-6 (ASTM E814-88). 

2. Enameled Steel: Manufacturer’s standard finish, hollow steel door construction 
with tubular stiles and rails.  Color to be Frazee 7272 W Candleglow or as 
selected by the City Engineer. 

E. Identification:  Identify fire extinguisher in cabinet with lettering spelling “FIRE 
EXTINGUISHER” applied to door.  Provide lettering to comply with requirements 
indicated for letter style, color, size, spacing, and location or, if not otherwise indicated, 
as selected by the City Engineer. 

1. Application Process: Silk screen.  Color: Black letter. 

F. Door Style: Manufacturer’s standard design, with locking hardware. 

1. Center-Glass Panel: Clear break glass, ASTM C 1036, Type I, Class 1, 
Quality q3, 1/8-inch thick. 

PART 3   EXECUTION 

3.1 INSTALLATION 

A. Install items included in this section in locations and at mounting heights indicated, or if 
not indicated, at heights to comply with applicable regulations of governing authorities. 

B. Prepare recesses in walls for fire extinguisher cabinets as required by type and size of 
cabinet and style of trim and to comply with manufacturer’s instructions.  Recess cabinet 
into stud wall.  Do not increase metal stud or metal furring width to recess cabinet. 

3.2 ADJUSTING, CLEANING, AND PROTECTION 

A. Adjust cabinet doors that do not swing or operate freely. 

B. Refinish or replace cabinets and doors damaged during installation. 

C. Provide final protection and maintain conditions that ensure that cabinets and doors are 
without damage or deterioration at the time of Substantial Completion. 

3.3 DEMONSTRATION 

A. Demonstrate proper installation and performance of fire extinguishers to the City 
Engineer and Local Fire Marshal. 

END OF SECTION 
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SECTION 10 70 00 

METAL LOCKERS AND BENCHES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Work Included:  Provide and install all metal lockers and benches indicated on the 
Contract Drawings and in these Specifications. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

1.2 PRODUCT HANDLING 

A. Deliver all specified items to the job-site, handle and store until time for installations in a 
manner preventing damage of any kind as directed by the City Engineer or the Consultant. 

1.3 SUBMITTALS 

A. Shop and Erection Drawings:  Prior to fabrication and delivery of metal lockers and bench 
to the job-site submit Shop and Erection Drawings in conformance with provisions in  
SUBMITTALS in DIVISION 01 - GENERAL REQUIREMENTS showing materials, 
fabrication, assembly and erection details, backing details and methods of anchoring 
metal lockers and bench to the structure, submit color charts for color selection. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Metal Lockers: 

1. Type:  Standard Single or double tier louver with individuals sloping tops, 
complete with hat shelf, hooks and coat hanger rods and flat key lock, for 
mounting on concrete base, Lyon Metal Products, Republic Steel Products, 
Renco Products or equal. 

2. Size:  Each locker 18-inches wide x 21-inches deep by 72-inches high or 12-
inches wide x 12-inches deep by 24-inches high. 

3. Materials: 

a. Body framing of minimum 16 gage annealed patent-leveled steel sheet 
free from buckles, scales and surface imperfections. 

b. Backs, sloping or standard flattop, bottoms and shelving of 24 gage sheet 
steel. 

c. Door and door frame of 16-gage sheet steel. 

4. Construction: 
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a. General:  Substantially, fabricated and rigid unit type for grouping 
together; all steel bolted or welded construction as standard with 
manufacturer. 

b. Body:  Adequately flanged for upright sheets, backs, tops and bottom 
shelves.  End panels of metal lockers which will be exposed to be 
without holes. 

c. Door and Frame:  Adequately flanged and with stamped louvers top and 
bottom; with vertical edges reinforced for hardware. 

d. Shelves:  Formed steel sheet, with rolled or beaded front edge; provide 
one for each locker, locate approximately 9-inches from top of locker. 

e. Finishing Strips:  Formed steel sheet with flanges for attachment to metal 
lockers and to wood stud walls.  Strips shall be full height of the lockers. 

5. Finish:  All unplated ferrous metal surfaces to be given factory applied coating of 
baked-on enamel neutral color for concealed parts and manufacturer's standard 
color as indicated on the Contract Drawings or as otherwise selected by the City 
Engineer or the Consultant. 

6. Hardware: 

a. Hinges:  Five knuckle type, 14-gauge steel, 3 per door, welded to door 
frame and riveted to side flange of the door. 

b. Latching Device:  Positive automatic pre-locking type, 3 locking points 
with rubber silencers at each latching bar, straight lift operation, handle 
to be chromium plated zinc die cast metal. 

NOTE: Handle for ADA lockers to be accessible approved type. 

c. Lock:  Built-in steel flat key level tumbler type, Master No. 171-0 or 
R381-1/2 LMK for each locker by Locker Manufacturer, provide 2 keys 
for each lock, all locks individually keyed; but masterkeyed. 

d. Hooks:  One combination single-prong ballpointed hook and coat rod 
holder on each side; hooks cadmium plated and free from sharp edges 
or corners.  Provide each locker with electrunite tubing coat hanger rod. 

e. Number Plates:  Polished chromium plated with bright background and 
black etched numerals minimum 3/8-inches high, consecutively 
numbered as indicated on the Drawings or as otherwise directed by the 
City Engineer or the Consultant. 

B. Locker Room Benchs: 

1. Seat Member:  Vertical grain Douglas Fir lumber 9 2-inches wide x 1-1/4-inches 
thick by length indicated on the Contract Drawings, with all corners and edges 
rounded and with factory applied natural varnish finish. 

2. Pedestals:  1-5/8 inch O.D. Standard Steel pipe with welded on 12-gauge 
adjustable top clamp or 9-inch x 9-inch square heavy steel flange at top and 
bottom with four anchoring holes for securing seat to the pedestal and securing 
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the pedestal to the floor.  Pedestal assembly to have two coats of a factory 
applied baked-on enamel of color to match that of the metal lockers. 

3. Shop Drawings:  Required. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION 

In accordance with Contract Drawings and reviewed and approved Shop Drawings and 
manufacturer's directions installed by the manufacturer or authorized representative, as approved 
by the City Engineer or the Consultant. 

A. Metal Lockers: 

1. Install in plumb position in straight alignment and set closely together and flush 
with adjoining units. 

2. Mount each locker on and secure to raised concrete pad and attach to wall 
surface with suitable anchors. 

3. Attach number plates to each locker unit in consecutive order as directed by the 
City Engineer or the Consultant. 

4. Install all locker units complete with all specified hardware. 

5. Finishing Strips (side and for top sloping closures) shall be installed and secured 
to lockers as necessary to completely close any open spaces between lockers 
and between lockers and walls. 

6. All installed lockers shall be left in operable condition upon completion of this 
Section.  Adjust doors and latches to operate easily without binding. 

B. Locker Room Bench: 

1. Locate as indicated on the Contract Drawing properly centered and aligned with 
metal lockers and shall have an overall height of 18-inches. 

2. Pedestals:  Two pedestals shall be located and spaced to receive wood seat 
member, set plumb and secured to tile floor with four approved 5/16-inch x 1 3/4-
inch fasteners. 

3. Wood Seat Members:  Securely anchor to the pedestals so as to be level and 
aligned with metal lockers.  Conceal all fasteners. 

3.2 CLEAN-UP 

A. Remove all resulting excess materials, equipment, rubbish ad debris from the job-site.  
All spaces used by the Contractor to be left in a clean and safe condition. 

END OF SECTION 
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SECTION 10 80 00 

TOILET ROOM ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide toilet and shower room accessories where indicated on the Contract Drawings, 
as specified herein, and as needed for complete and proper installation. 

B. Related Sections:  Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 01 - GENERAL REQUIREMENTS of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Qualifications of Manufacturers:  Products shall be produced by manufacturers regularly 
engaged in the manufacture of toilet room accessories and with a history of successful 
production acceptable to the City Engineer or the Consultant. 

B. Acceptable Manufacturers:  Except as otherwise specified, provide products 
manufactured by Bobrick Washroom Equipment, Charles Parker Co. or Bradley Corp. 
(Washroom Accessories Division), or equal.. 

1.3 SUBMITTALS 

A. Product Data:  Submit for approval manufacturer's data for each item specified in this 
Section complying with provisions of SUBMITTALS in DIVISION 1 - GENERAL 
REQUIREMENTS of these Specifications. 

1. Complete material listing of all items proposed to be furnished and installed 
under this Section. 

2. Manufacturer's specification and other data required to demonstrate compliance 
with specified requirements. 

3. Manufacturer's recommended methods of installation. 

4. Complete descriptive data on fasteners proposed for each type of wall or partition 
construction, recommended mounting locations and mounting instructions. 

B. Shop Drawings:  Submit for approval for each item specified under this Section.  Indicate 
location of backing required to attach to wall or ceiling-support items. 

C. Samples:  If requested by the City Engineer or the Consultant, submit one full size 
sample of each specified item.  After approval samples may be installed if they are 
identified and their locations are noted. 

D. Non-Stock Items:  When so specified submit complete Shop Drawings to the City 
Engineer or Consultant for approval. 
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1.4 PRODUCT HANDLING 

A. Delivery:  Deliver all specified items to the job-site in manufacturer's unbroken containers 
properly identified with manufacturer's name, product name and model number and 
safely store where directed by the City Engineer or Consultant until time for installation. 

B. Protection:  Use all means necessary to protect materials and/or items of this Section 
before and after installation and the work and materials of all other trades. 

C. Replacements:  In the event of damage to specified items immediately make all repairs 
and replacements necessary to the approval of the City Engineer or Consultant at no 
added cost to the City. 

1.5 REFERENCES 

A. ANSI A117 - 1986 Specifications for making buildings and facilities accessible to and 
useable by physically-handicapped people. 

B. U.B.C. Chapters 5 and 33 Regulations for the handicapped. 

C. Title 24, California Code of Regulations, Parts 2, 3 and 5. 

D. ADA, Accessibilities Guidelines for Buildings and Facilities Federal Register Volume 56, 
Number 144, Rules and Regulations. 

E. Fair Housing Amendments Act of 1988, Accessibilities Guidelines, Federal Register 
Volume 56, Number 44. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Anchors and Fasteners:  Provide anchors and fasteners capable of developing a 
retaining force commensurate with the strength of the accessory to be mounted or 
installed and well suited for use with supporting construction.  Where exposed fasteners 
are permitted, provide vandal proof type fasteners with finish matching the accessory 
item. 

B. Finish:  All accessory items shall have stainless steel satin finish. 

2.2 TOILET ROOM ACCESSORIES (As Applicable) 

A. Subject to compliance with specified requirements, accessories shall be as manufactured 
by Bobrick, or equal.  After evaluation by the Architect, substitutions that have been 
evaluated by the Architect and determined acceptable may also be approved for 
incorporation in the project.  Toilet room accessories shall be as indicated on the 
Contract Drawings, or if not so indicated, toilet room accessories shall be as specified 
hereinafter. 

B. Grab Bars:  Straight stainless steel bars with peened non-slip gripping surface and with 
two attachments. 

1. On Wall Behind Toilet:  Bobrick No. B-5507. 
2. On Side Wall Adjacent to Toilet:  Bobrick No. B-2606. 
3. On Shower Wall:  Bobrick No. B-62616. 
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C. Combination Seat Cover Dispenser And Toilet Tissue Dispenser:  Bobrick No. B-3474, 
recessed unit dispenses 1000 seat covers and two rolls of toilet tissues. 

D. Framed Mirror:  Bobrick No. B-292-2430 with stainless steel frame and with shelf to 
project out 5-inches and have 3/4-inch return edges or sizes indicated on the Contract 
Drawings. 

E. Soap Dish in Shower:  Bobrick No. B-665 recessed dish and bar, stainless steel with 
polished finish. 

F. Paper Towel Dispenser:  Bobrick No. B-263 surface mounted, type stainless steel with 
satin finish. 

G. Folding Shower Stall Seat:  Bobrick No. 5171 slotted phenolic right or left hand seat, 
color as selected from manufacturer’s standard selections, stainless steel frame and 
mounting bracket with self locking mechanism and with slotted phenolic seat 32-inches 
wide projecting 23 inches out from wall when in level position and 18-inches from the 
floor. 

H. Shower Curtain Rod:  Bobrick No. B-207 Stainless Steel Rod with concealed mounting, 
20 gauge rod, type 304 stainless steel with satin finish, 1-inch diameter with 1 5/8 inch 
diameter chrome plated polished brass flanges, rod length inches.  Flanges attached to 
concealed wall brackets. 

I. Shower Curtain:  Bobrick No. 204-2, opaque matt white vinyl, of width to suit shower stall 
opening x 72 inches high, with heat sealed grommets along top edge of curtain at 6-
inches on center and with side and bottom edges hemmed and fitted with 7 or more type 
304 stainless steel hooks Bobrick No. 204-1 for 1-inch O.D. shower curtain rod. 

J. Soap Dispenser:  Bobrick No. B-88, surface mounted, stainless steel hood and 
translucent shatterproof liquid soap container. 

K. Waste Receptacle:  To be furnished and installed by the City. 

L. Sanitary Napkin-Tampon Vendor:  Bobrick No. B-2802, stainless steel construction, 
surface mounted type, 25-cent operation, holds 15 napkins and 21 tampons. 

M. Combination Seat Cover Dispenser, Napkin Disposal and Toilet Tissue Dispenser:  
Bobrick No. B-3574, recessed type to fit within 4-inch deep x 16-inch wide x 29 2-inch 
wall opening, dispenses 1000 seat covers, 2 rolls of toilet tissues, constructed of 22 
gauge type 304 stainless steel with satin finish, or Bobrick No. B-3579, same as specified 
above, surface mounted type. 

N. Towel Bar:  Bobrick No. B-674, 3/4-inch diameter bright polished stainless steel x 18-inch 
length for location on partition outside shower stall. 

O. Medicine Cabinet: 

1. Type:  Hall-Mack No. P-1626 steel cabinet with hinged mirror (with chrome-
plated trim) and three (3) glass shelves. 

2. Finish:  Vitreous porcelain enamel finish fused to the cabinet body. 

P. Hair Dryer:  Bobrick No. B-2307, surface mounted and high speed type for location in 
Women's Locker Room. *Specifier to verify color and power requirements. 

Q.  Swimsuit spinner:  Suitmate water extractor.   
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2.3 OTHER MATERIALS 

Provide other materials, not specifically described but required for a complete and proper 
installation, as selected by the Contractor subject to the City Engineer's or Consultant's approval. 

PART 3 - EXECUTION 

3.1 INSPECTION 

Examine the areas and conditions under which Work of this Section will be installed. Correct 
detrimental conditions to the proper and timely completion of the work. Do not proceed until 
detrimental conditions have been corrected. 

3.2 COORDINATION 

Throughout construction of substrate surfaces, use all means necessary to ensure proper and 
adequate provisions for concealed support devices and for finished openings to receive Work of 
this Section. 

3.3 INSTALLATION 

A. General: 

1. Locate accessories as indicated on the Contract Drawings or as otherwise 
directed by the City Engineer or the Consultant. 

2. Securely attach accessories to adequate supports with concealed approved 
vandal - proof fasteners. 

3. Install accessory items as per manufacturer's recommendations, mount flush and 
plumb with adjacent wall surfaces. 

4. Installation and locations shall comply with State of California (CAL/ABL) 
California Architectural Barriers Laws and the ADA (Americans with Disabilities 
Act). 

5. Install each item in its proper location, firmly anchored into position, level and 
plumb, and in accordance with the manufacturer's recommendations. 

B. Adjustment:  Before final inspection, inspect each accessory item installation for rigid and 
secure installation. Take necessary adjustment action for rigid and secure installations. 

END OF SECTION 
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SECTION 10 82 14 

PREENGINEERED ROOFTOP EQUIPMENT SCREENS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install preengineered rooftop equipment screens and indicated on the drawings 
and specified, complete with structural support. 

B. Design Criteria:  Contractor shall be responsible for the structural design of all materials, 
assembly and attachments to resist wind, suction and uplift loading at any point without 
damage or permanent set. 

1. Framing shall be designed in accordance with the California Building Code 
(CBC) to resist the wind loading imposed at 100 mph. 

2. ASCE 7:  Conform to the Minimum Design Loads for Buildings and Other 
Structures; American Society of Civil Engineers. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include Manufacturer's product data 
including performance data, preparation instructions and recommendations, storage and 
handling requirements and recommendations, and installation methods.  

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  Submit sample of screen to show blades, vertical supports, finish, and color. 

D. Qualification Data:  For qualified Installer. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  The Installer shall be manufacturer's authorized representative who 
is trained and approved for installation of units required for this Project. 

B. Welding Qualifications:  Qualify procedures and personnel according to:  

1. AWS D1.1/D1.1M, "Structural Welding Code – Steel”.  
2. D1.2/D1.2M, "Structural Welding Code – Aluminum.”  
3. D1.3, "Structural Welding Code - Sheet Steel." 

C. Preinstallation Conference:  Conduct conference at Project site. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store products in manufacturer's unopened packaging until ready for installation. 

B. Store materials in a dry area indoors, protected from damage and in accordance with 
manufacturer's instructions. 

C. Handling:  Protect materials and finishes during handling and installation to prevent damage. 
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D. Store and dispose of solvent-based materials, and materials used with solvent-based 
materials, in accordance with requirements of local authorities having jurisdiction. 

1.6 PROJECT CONDITIONS 

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits 
recommended by manufacturer for optimum results.  Do not install products under 
environmental conditions outside manufacturer's absolute limits. 

B. Field Measurements:  Verify actual dimensions of construction contiguous with horizontal 
wall screens by field measurements before fabrication. 

PART 2 - PRODUCTS 

2.1 PREENGINEERED ROOFTOP EQUIPMENT SCREENS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product 
indicated on the drawings or an “or equal” product of one of the following: 

1. Roofscreen Mfg Inc. 
2. Spinnaker Screening Systems. 
3. Eclipse Screens Systems. 
4. Atlas Equipment Screens. 

B. Fabrication:  Dimensions, style, and profiles shall be as indicated on the drawings. 

C. Assembly: 

1. Factory assembled screen components.  Mechanically fastened construction. 

2. Anchorage shall be concealed and not visible on the exterior face of the screen. 

D. Plates, shapes, and bars shall conform to ASTM A36. 

E. Square or rectangular tubing shall be hot formed, welded or seamless, conforming to ASTM 
A500, Grade B. 

2.2 FINISHES SHALL BE AS SELECTED BY THE ARCHITECT 

A. High-Performance Finish:  Finish rooftop screens at the place of manufacture.  Prepare, 
pretreat, and apply coating to exposed metal surfaces to comply with coating and resin 
manufacturers' written instructions. 

1. Provide powder coat finish, or 

2. Siliconized polyester finish. 

B. Finishes shall have the following minimum physical properties: 

1. Humidity Resistance:  1000 hours. 

2. Salt-Spray Resistance:  1000 hours. 

C. Color: As selected by the Architect from manufacturer’s full line of colors. 
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PART 3 - EXECUTION 

3.1 INSTALLATION  

A. Install screens at locations indicated on the drawings and without roof penetration, in 
accordance with manufacturer's instructions. 

B. Install screens in the style indicated, and in alignment with adjacent work. 

3.2 CLEANING 

A. Clean screen surfaces in accordance with manufacturer's instructions. 

B. Touch-up, repair or replace damaged products before Final Completion. 

END OF SECTION 
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SECTION 11 31 03 

APPLIANCES AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install appliances and equipment as indicated on the drawings and specified. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, operating 
characteristics, dimensions, furnished accessories, and finishes for each appliance. 

B. Samples: For each exposed product and for each color and texture specified, in 
manufacturer's standard size. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Product Certificates: For each type of appliance and equipment, from manufacturer. 

C. Field quality-control reports. 

D. Warranties: Sample of special warranties. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each appliance and equipment to include in 
operation and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: An employer of workers trained and approved by manufacturer for 
installation and maintenance of units required for this Project. 

B. Source Limitations: Obtain appliances and equipment from single source and each type 
of item from single manufacturer. 

C. Regulatory Requirements: Comply with the following: 

1. NFPA: Provide electrical appliances and equipment listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2. ANSI: Provide gas-burning appliances and equipment that comply with ANSI Z21 
Series standards. 

D. Preinstallation Conference: Conduct conference at Project site. 
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1.7 WARRANTYS 

A. Special Warranties: Manufacturer's standard form in which manufacturer agrees to repair 
or replace appliances, equipment, or components that fail in materials or workmanship 
within specified warranty period, except as qualified below: 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 APPLIANCES AND EQUIPMENT SHALL BE AS INDICATED ON THE DRAWINGS 

A. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable. 
Variations in appearance of adjoining components are acceptable if they are within the 
range of approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 
requirements for installation tolerances, power connections, and other conditions 
affecting installation and performance of appliances and equipment. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections 
before appliance installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. General: Comply with manufacturer's written instructions. 

B. Utilities: Comply with plumbing and electrical requirements. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect components, assemblies, and equipment installations, including 
connections, and to assist in testing. 

B. Tests and Inspections: 

1. Perform visual, mechanical, and electrical inspection and testing for each 
appliance equipment according to manufacturers' written recommendations. 
Certify compliance with each manufacturer's appliance-performance parameters. 

2. Leak Test: After installation, test for leaks. Repair leaks and retest until no leaks 
exist. 

3. Operational Test: After installation, start units to confirm proper operation. 
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4. Test and adjust controls and safeties. Replace damaged and malfunctioning 
controls and components. 

C. An appliance or equipment will be considered defective if it does not pass tests and 
inspections. 

D. Prepare test and inspection reports. 

3.4 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain appliances and equipment. 

END OF SECTION 
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SECTION 11 44 72 

OWNER FURNISHED CONTRACTOR INSTALLED (OFCI) APPLIANCES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2    SUMMARY 

A.   The Contractor shall install OFCI appliances as indicated on drawings or as directed by 
the Owner. 

1.3  SUBMITTALS 

A.   Notification:  Within 30 calendar days after notice to proceed, submit to the Owner a 
schedule in quadruplicate giving desired dates for delivery of OFCI appliances.  The 
schedule shall be subject to revision and written approval of the Owner.  Approved dates 
of delivery shall be confirmed thirty days prior to delivery, by the Contractor. 

1.4    COORDINATION 

A.   Coordinate OFCI-related construction activities included under various Sections of these 
Specifications to assure efficient and orderly installation of the OFCI Work. 

1.    Where installation of the OFCI appliance is dependent on preparatory installation 
of other components, either before or after the OFCI installation, schedule 
activities in the sequence required to obtain the best results. 

2.    Where availability of space is limited, coordinate installation of OFCI appliances 
to assure maximum accessibility for required maintenance, service and repair. 

3.    Make adequate provisions to accommodate appliances scheduled for later 
installation. 

1.5   DELIVERY 

A.   When the specifications require OFCI appliances, the appliances will arrive at the site of 
the work freight prepaid by the Owner.   Under this arrangement the supplier, owns 
goods in transit, and files any claims for loss that may occur during shipment.  The 
Contractor shall  be responsible for unloading and handling OFCI from the truck tailgate, 
and will bear the cost for loss or damage during unloading.  The Contractor shall sign the 
receipt as evidence delivery of the OFCI appliances. 

B.   The Contractor shall retain sufficient materials handling equipment and personnel to 
accomplish the unloading of OFCI appliances without delay.  All charges by the trucking 
company due to delay shall be paid by the Contractor. 

C.   Upon receipt of OFCI appliances, the Contractor shall open delivery containers, uncrate, 
unpack, and remove wrappings, and inspect the shipment to ensure that all materials, 
including accessories, have been received, and that all appliances are complete and in 
undamaged condition.  Promptly report loss, defect, or damage to the Owner.  When loss 
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or damage is not caused by the negligence of the Contractor, the Owner will repair or 
replace damaged appliances at no cost to the Contractor.  Damage due to the negligence 
of the Contractor shall be made good and whole at the sole cost and expense of the 
Contractor. 

1.6    STORAGE 

A.   Store OFCI materials in a protected manner that will preserve appliances from loss or 
damage due to the weather, fire, pilferage, or any other cause.  Store materials on raised 
platforms, off the ground, in enclosures, or under tarpaulins. 

PART 2   PRODUCTS (NOT APPLICABLE) 

PART 3   EXECUTION 

3.1    INSTALLATION 

A.   General:  Comply with OFCI appliance manufacturer's installation instructions and 
recommendations.  The Contractor shall assemble, install and connect OFCI appliances.  
Assemble components, connect piping, make electrical connections and perform all other 
work required for operation or use of OFCI appliances. 

B.   Built-In Equipment:  Securely anchor OFCI appliances to supporting structures with 
concealed fasteners.  Verify that clearances are adequate for proper functioning and 
rough openings are completely concealed. 

C.   Free Standing Equipment:  Place units in final locations after finishes have been 
completed in each area.  Verify that clearances are adequate for proper operation of 
equipment. 

D.   Mechanical Services:  Provide gas lines, hot and cold water service, HVAC, and other 
mechanical services required for the proper operation and use of OFCI appliances.  
Refer to Division 15 for mechanical requirements. 

E.   Electric Power:  Provide electric current of the proper characteristics, wiring, connections, 
junction boxes and receptacles required for operation of OFCI appliances.  Refer to 
Division 16 for electrical requirements. 

3.2    ADJUST AND CLEAN 

A.   Testing:  Test each OFCI appliance to verify proper operation.   Make necessary 
adjustments. 

B.   Accessories:  Verify that standard accessory appliances have been furnished and 
installed. 

C.   Cleaning:  Remove packing material from OFCI appliances and leave units in clean 
condition, ready for operation. 

END OF SECTION 
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SECTION 12 28 74 

CYCLOOPS BICYCLE RACKS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Provide cycloops bicycle racks as indicated on the Contract Drawings and these 
Specifications and as needed for a complete and proper installation. 

1.3 ACTION SUBMITTALS 

A. Submit descriptive literature, illustrations and technical data.  Include installation instructions. 

B. Samples:  Submit sample of factory applied finish for approval. 

PART 2 - PRODUCTS 

2.1 SERPINTINE BICYCLE RACKS 

A. Manufacturer:  Subject to review of action submittals by the Architect for compliance with 
requirements bicycle racks shall be the product indicated on the drawings or an Architect-
approved substitution by one of the following: 

1. Thomas Steele Inc. 
2. Columbia cascade Company. 
3. Canterbury International. 
4. L.A. Steelcraft. 
5. American bicycle Security Co. 

B. Rack shall accommodate not less than the number of bicycles indicated on the drawings. 

C. Material:  Rack shall be formed from ASTM Schedule 40, or AISI MT1010, electric welded, 
minimum 14-gage, color coated.  Units shall be equipped with grout cover escutcheon. 

D. Finish:  Colors shall be as selected by the Architect from the manufacturer’s standard colors. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install the bicycle racks in accordance with the manufacturer’s recommendations as 
approved by the Architect, properly aligned, plumb and secure. Rack shall permit 
embedment in concrete to a minimum depth of 10” below finished grade.  Prior to 
application of finish, each embedded leg shall be factory drilled to accept a minimum 6” 
long No. 4 reinforcing bar to be horizontally inserted 3” from the base. 

END OF SECTION 
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SECTION 12 63 13 

SKATING RINK SEATING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install skating rink seating, including concrete footings, as indicated on the 
drawings and specified. 

1.3 REFERENCES 

A. ASTM A36 - Standard Specification for Carbon Structural Steel. 

B. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and 
Steel Products. 

C. ASTM A307 - Standard Specification for Carbon Steel Bolts (Ordinary Strength Bolts). 

D. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless Carbon 
Steel Structural Tubing in Rounds and Shapes. 

E. ASTM A529 - Standard Specification for High-Strength Carbon-Manganese Steel of 
Structural Quality. 

F. ASTM A572 - Standard Specification for High-Strength Low-Alloy Columbium-Vanadium 
Structural Steel. 

G. AWSD1.1, Structural Welding Code-Steel. 

H. AISC, American Institute of Steel Construction Code of Standard Practice for Steel 
Buildings and Bridges. 

1.4 OWNER’S PROJECT REQUIREMENTS 

A. Rink seating shall be designed by a registered structural engineer licensed in the State of 
California. 

B. Comply with the provisions of ICC 300, Standard on Bleachers, Folding and Telescoping 
Seating, and Grandstands. 

1. Uniformly distributed live load of not less than 100 pounds per square foot of 
gross horizontal projection. 

2. Parallel sway load of 24 pounds per linear foot of seats, applied to seat lengths, 
designed to resist a horizontal swaying force; and in a direction perpendicular to 
length of seats, 10 pounds per linear foot of seat plank. 

3. Grandstands structure shall be designed and constructed to resist as a minimum 
the lateral seismic forces set forth in the CBC. Horizontal wind load, including live 
load, shall not be less than 30 pounds per square foot of gross vertical projection. 
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4. Seat and foot board members shall be designed for live loads of not less than 
120 pounds per linear foot. 

5. Elements of grandstands structure and their attachments, permanent 
nonstructural components and their attachments, and the attachments for 
permanent equipment supported by the grandstands structure shall be designed 
and constructed to resist the total seismic forces prescribed in the CBC. 

6. Railings and guardrails shall be able to resist a lateral load of 50 pounds per 
lineal foot applied horizontally at right angles to the top rail. 

7. The mounting of guardrails and handrails shall be such that the completed railing 
and supporting structure are capable of withstanding a single concentrated load 
of at least 200 pounds applied in any direction at any point along the top. 

8. Intermediate rails, balusters and panel fillers shall be designed to withstand a 
horizontally applied normal load of 50 pounds on an area equal to 1 square foot, 
including openings and space between rails. 

9. Stair treads and aisle stair treads shall be designed to resist a minimum 
concentrated load of 300 pounds on an area of 4 square inches. 

C. Aisles:  Placement of aisles shall meet local code requirements and shall be located to 
obtain maximum number of seats in grandstands.  Aisle planks shall be securely 
fastened to their supports. 

D. Exits:  Shall be provided for installation to accommodate spectator movement at specified 
locations. 

E. Footing design shall be based on allowable soil pressures indicated on Drawings or in the 
soils report. Footings shall extend a minimum of 18 inches below finish grade unless 
otherwise required or indicated.  Comply with requirements of Division 03 for cast-in-
place concrete. 

1.5 SUBMITTALS 

A. Drawings: Indicate locations, dimensions, assembly and anchoring details. Indicate size 
and location of concrete footings and steel reinforcing. Indicate locations and dimensions 
of aisles. 

B. Calculations:  Submit engineering design calculations, signed and sealed by a registered 
structural engineer licensed in the State of California. 

C. Product Data: Submit complete Product Data for system components. 

D. Product Sample: Submit one 18-inch long seat sample. 

E. Installation Instructions:  Submit manufacturer's complete printed installation instructions. 

F. Manufacturer’s Mill Certificate: Submit, certifying that products meet or exceed specified 
requirements. 

1.6 QUALITY ASSURANCE 

A. Qualifications of Manufacturer:  Grandstands shall be the product of a manufacturer 
regularly engaged in manufacture of grandstands for at least five years.  Provide 
references of five satisfactory installations in which grandstands have been in service for 
three or more years. 
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B. Design, fabricate, and install steel members in accordance with AISC - Design, Fabrication, 
and Erection of Structural Steel for Buildings. 

C. AWS D-1.1 Code - Welding in Building Construction.  Welders shall be AWS certified. 

D. Source Quality Control: Mill Test Certification. 

E. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for fabrication and installation. 

1. Build mockups of area of bench seating, including finishes and accessories. 

2. Approval of mockups does not constitute approval of deviations from the 
Contract Documents contained in mockups unless Architect specifically approves 
such deviations in writing. 

3. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Deliver components packaged to avoid any damage. 

B. Stack materials on site and cover with suitable weather tight covering.  Panels shall not 
be stored in contact with materials that cause staining.  Materials having defects or 
damages that effect appearance, serviceability or use will be rejected. 

1.8 WARRANTY 

A. Manufacturer shall provide a five year material, fabrication, and installation warranty. 

PART 2 - PRODUCTS 

2.1 EXTERIOR STADIUM GRANDSTAND SEATING 

A. Grandstands shall be American Seating Inc. “Sports Seating 507 Series” or a substitute  
product of one of the following that has been evaluated by the Architect and determined 
acceptable: 

1. Steel Stadiums. 
2. All Star Bleachers, Inc. 
3. E & D Specialty Stands, Inc. 

B. Seats and backs shall be of high density polyethylene, contoured, and integrally colored.  
Colors shall be as selected by the Architect.  

C. The structure shall be elevated framed type.  Framework shall be prefabricated angle 
frames spaced at maximum of 6-foot intervals and connected by cross braces.  Structural 
steel members shall be of adequate size and location and reinforced as required to carry 
required design loads. 

OR 

D. The structure shall be elevated type Steel Beam construction with wide flange columns, 
stringers and cross beams, connected by structural steel cross bracing angles.  Structural 
steel members shall be of adequate size and location and reinforced as required to carry 
required design loads.   
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E. Structural Steel: 

1. Structural Steel members shall conform to ASTM A36, A572 Grade 50, A529 
Grade 50 or A500 Grade B. 

2. Threaded Fasteners:  ASTM A307. 

3. Anchor Bolts:  ASTM F1554. 

4. Galvanizing:  Steel members shall be galvanized per ASTM A123. 

F. Footboards, decking, stair and ramp planks shall be 2-inch by 10-inch, 0.078 thick, mill 
finish aluminum extrusions closed interlocked tongue & groove with risers, and welded.  
Risers shall have a nominal thickness of 0.090 inches.  The plank surface shall have a 
non-slip anti-skid fluted design.  Exposed ends of aluminum planks shall be furnished 
with an extruded aluminum end cap with matching design.  Stair and aisle treads and 
landings shall have a 2-inch wide contrasting color painted strip located maximum 1 inch 
from the nosing. 

G. Guardrails shall be furnished at front, back, and ends of grandstand and at exits, entry 
stairs and ramps, and at any other location indicated in the drawings.   Guardrails shall 
be of adequate size, location and height to satisfy local codes and specified design loads.  
Railing material shall be clear anodized aluminum. 

1. Guardrails shall be 1 5/8-inch outside diameter anodized aluminum rails and 
posts with end caps and with chain link infill panels.  Chain link fabric shall be 2-
inch by 9 gage, galvanized.  Aluminum tubing shall be 1/8 inch thick, mill finish.   

OR 

2. Guardrails shall be 1 ½-inch by 1 ½-inch posts with top and bottom members 
with 3/4 inch square vertical pickets welded in place to prevent the passage of a 
4-inch sphere.  Aluminum tubing shall be 1/8 inch thick, mill finish.   

H. Handrails for stairs, ramps and aisles shall be not less than 1-1/4 inch and not more than 
1 ½-inch outside diameter anodized aluminum.  Provide aluminum connecting brackets. 

I. Provide required fasteners and connectors.  Fasteners for aluminum components shall 
be galvanized steel.  Bolts shall be provided with slit-beam locknuts to prevent loosening 
of the assembly due to vibration. 

J. Accessibility Signs:  

1. International Symbol of Accessibility: Provide International Symbol of 
Accessibility sign for each disabled-person location, attached to front of bleacher 
in truncated area.  If two wheelchairs are provided next to each other, provide 
one sign for each.  ISA shall be a minimum of 4 inches square. 

2. Companion Seat Sign: Provide one visual sign with text “RESERVED FOR 
COMPANION SEATING” for each disabled-person location, attached to front of 
first row of bleachers.  Text height shall be a minimum of 1 inch. 

3. Post visual sign in ticket offices indicating availability of seats for disabled 
persons and companion seat.  Sign shall include the International Symbol of 
Accessibility. 

K. Concrete:  Comply with requirements of Division 03. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for construction 
tolerances, material properties as they affect anchors and fasteners.  Do not proceed with 
installation until unsatisfactory conditions have been corrected. 

B. Verify that concrete footings have reached the design strength prior to grandstands 
erection. 

3.2 ERECTION 

A. Install the exterior stadium grandstand seating in accordance with Shop Drawings, 
Design Drawings, Specifications, and manufacturer’s instructions. 

3.3 CLEANUP 

A. Remove rubbish, debris and waste materials and legally dispose of off the Project site. 

3.4 PROTECTION 

A. Protect the Work of this section until Substantial Completion. 

END OF SECTION 
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SECTION 12 93 17 

CONCRETE FILLED PIPE BOLLARDS (TBD BY DWP) 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A.  Furnish and install fixed concrete filled pipe bollards (galvanized steel pipe guard posts) 
as indicated on the drawings and specified. 

B. The bollard design, materials of construction, layout, locations, dimensions, and profiles 
will be subject to the direction of the City Department of Water and Power. 

1.3 SUBMITTALS 

A.  Submit shop drawings showing materials and installation bollards. 

1.4 FIELD MEASUREMENTS 

A.  Make field measurements to ensure that bollards are installed in the proper location, and 
in correct relationship to the adjacent facilities.  Where bollards are designed to protect 
other construction, check actual dimensions to verify the suitability of positioning. 

PART 2 - PRODUCTS 

2.1 FIXED CONCRETE FILLED PIPE BOLLARDS 

A.  Provide galvanized and prime coated, standard weight steel pipe as specified in ASTM 
A53.  Embed or anchor posts in concrete. 

B.  Concrete Footings:  Provide Class 500-6-2500 concrete prepared as prescribed in 
Section 201-1 "Concrete, Mortar and Related Materials" of the Standard Specifications 
for Public Works Construction (SSPWC). 

C. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, 
nongaseous grout complying with CE CRD-C 621, by Dayton Superior Corp., Master 
Builders, W. R. Meadows, Inc, Sonneborn Building Products Div., U.S. Grout Corp., or 
equal. 

D. Paint fixed bollards with primer and 2 coats of enamel, colors as directed by the Architect. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fixed bollards in accordance with the approved shop drawings.  Anchor after posts 
have been inserted into holes, fill annular space between post and the cavity wall with 
nonmetallic grout. 

END OF SECTION 



WORK ORDER NO. E1701121B TRASH BINS 
RESEDA SKATE FACILITY 12 93 26 - 1 

SECTION 12 93 26 

TRASH BINS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install trash bins as indicated on the drawings and specified. 

B. Size dimensions, and capacity shall be as indicated on the drawings or as directed by the 
Owner. 

1.3    ACTION SUBMITTALS 

A.   Submit product data.  The data submitted shall fully describe trash bins, their materials of 
construction, parts, and maintenance instructions. 

PART 2 - PRODUCTS 

2.1    TRASH BINS 

A.   Trash bins shall be all welded steel containers designed to contain trash and refuse 
generated from residential occupancies.  The containers shall be standard commercial-
industrial type, of heavy duty not less than 0.1046" thick (12 gauge) steel construction, 
leakproof, and designed for mechanized truck mounted fork lift handling.  Containers 
shall conform to Federal Specification OO-R-2741. 

B.   Containers shall roll on wheels with positive breaking and locking devices to prevent 
inadvertent movement.  Equip bin with 1 1/2" plugged drain hole.  Containers shall be 
primed rust resisting materials that are standard with the manufacturer.  The exterior shall 
be finished coated with industrial enamel.  The interior shall be finished with a polymeric 
coating to resist leaking. 

C.   The bins shall be equipped with operable lids, hinges, and hasp for padlocking.  Rollers 
shall be lubricated.  Bent, damaged, leaking, rusting, and otherwise defective containers 
shall be repaired and repainted or replaced by the Contractor at no cost to the Owner. 

PART 3 - EXECUTION 

3.1    INSTALLATION 

A.   Install trash bins as recommended by the manufacturer.  Instruct the Owner's 
representative of any information required for sustaining the serviceability and usefulness 
of the bins.  Install bins in the last part of the construction period to preclude use of the 
bins for construction disposal purposes.  Do not put construction refuse in the trash bins. 

END OF SECTION 
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SECTION 13 18 00 

ICE SYSTEM GENERAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. All necessary and incidental labor and materials for the construction and 
installation of a fully operable ice system, including refrigeration plant, one indoor 
ice rink floor, piping, electrical, and other related items as further specified in later 
sections of this Specification. 

2. General construction procedures. 
3. General system and control design criteria. 
4. Motor control panel. 
5. Refrigerant charge. 
6. Refrigerant leak sensor. 
7. Quality assurance. 
8. Warranty. 

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract and Division 01 Sections apply to work of this Section. 
2. Section 13 18 13.01 - Ice Rink Floors. 
3. Section 13 18 14.02 – Packaged Chillers 
4. Section 13 18 14.08 - Evaporative Condenser. 
5. Section 13 18 14.12 - Pumps. 
6. Section 13 18 14.13 - Waste Heat Recovery Systems. 
7. Section 13 18 14.14 - Chemical Treatment System. 
8. Section 13 18 14.15 - Ice System Insulation. 
9. Section 13 18 14.16 – Ice System Piping Specialties. 
10. Section 13 18 14.17 – Ice System Piping and Fittings. 
11. Section 13 18 14.18 – Ice System Valves and Accessories. 
12. Electrical Specification Sections. 

1.3 SUBMITTALS 

A. General: 

1. The Contractor shall submit complete shop drawings for all equipment and 
materials to the Engineer prior to fabrication and installation. 

2. All submittals shall be in conformance with Division 01. 

B. Complete fabrication shop drawings of the entire system, accessories, and equipment. 

C. Literature and Drawings, including dimensions, weights, required electrical wiring, control 
diagrams. 

D. Recommendations, procedures, and requirements for coordination with the work of other 
trades on the Project, complete wiring, piping, and control diagrams covering field 
installation. 
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1.4 OPERATING AND MAINTENANCE MANUALS 

A. Submit three copies of the final approved Operation and Maintenance Manuals to the 
Engineer. See Division 1 specification sections for general procedures and requirements 
for the Operation and Maintenance Manuals. 

1.5 RECORD DOCUMENTS 

A. Maintain and submit record documents as described in Division 1 specification sections. 

1.6 GENERAL REQUIREMENTS 

A. Refrigeration System Design Criteria: 

1. Pipe sizing for the refrigeration system shall be the responsibility of the 
Contractor, unless specifically indicated on the Drawings. The piping shall be 
sized so as not to reduce the capacity or efficiency of the system below specified 
current or future design criteria. 

2. The Contractor shall be responsible for locating isolation valves and 
service/purge valves adjacent to all components that require service regardless 
of whether or not they are shown on the Drawings. 

3. General Design Criteria Summary: 

Number of Equal Size Rinks One 

Refrigerated Rink Surface Size 200’-1” by 85’-1”, w/28’-1/2” Rad.  

Refrigeration Tonnage 140 Tons 

Compressor Sat. Disch. Temp. 95 Degrees F 

Primary Refrigerant R-513A 

Secondary Refrigerant  40% Ethylene Glycol Solution  

Secondary Refrigerant Average 

Aver. Circulation Temperature  17 Degrees F, Range 15 Degrees F to 
18 Degrees F 

No. Screw Compressors 2 – Rotary Screws   

Horsepower – Mini Screws Each Two 200 H.P.  

No. Equal Size Rink Circulation Pumps Two  

Rink Circulation Pump Capacities 1,238 GPM at 83 ft. head each  

Rink Circulation Pump H.P. Two 40 H.P. 

Nominal Size Rink Floor Piping 5/8 Inch O.D. (1/2 Inch I.D.) 

Type of Rink Piping High Density Polyethylene 

Pipe Spacing  1-1/2 Inches O.C. Max. 

Condenser Fan H.P. One 7.5 H.P.  

Condenser Recirculation Pump H.P. Two 7.5 H.P.  

Snow Melt Pump H.P. One 1.5 H.P.  

Sub-Soil Heat Pump H.P. 

Total Connected H.P. 

One 2 H.P.  

506.0 H.P. 
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B. Refrigeration System Control Design Criteria: 

1. The Ice System Contractor shall provide the detailed design and installation of all 
refrigeration and ice system controls. Control design and installation shall be 
performed by experienced technicians specializing in ice rink refrigeration control 
systems, who have designed and installed a minimum of 5 similar control 
systems in the last 5 years.  

2. Sequence of Operation: Refrigeration system shall automatically control the 
temperature of the ethylene glycol solution pumped through the rink floors to an 
adjustable return set-point temperature. In general, compressors will be 
controlled by the combined rink return glycol set-point temperature, the 
evaporative condenser fan and pump by compressor discharge head pressure, 
the rink circulation pumps by automated variable speed control, and the chiller 
refrigerant level by electronic level probe control.  

3. Control system shall automatically adjust the flow rate of the chilled ethylene 
glycol solution to each rink to provide an adjustable return set-point temperature. 
Variable speed drives on each rink circulation pump shall automatically adjust 
pump output to provide the desired return set-point temperature for each rink. 
Rink pumps for each rink shall operate at a minimum 500 GPM at all times.  

4. Compressors shall be controlled and staged as per manufacturers 
recommendations. 

5. The condensing pressure shall be controlled by cycling the evaporative condenser 
variable-speed fan and water pump as described in Section 13 18 14.08.  

6. Waste heat recovery systems shall be controlled as specified in Section 13 18 14.13. 

C. Motor Efficiencies: 

1. All motors shall have a minimum nominal efficiency in percent which meets or 
exceeds the requirements of Section 13 18 15.02. 

1.7 ICE SYSTEM CONTRACTOR QUALIFICATIONS AND QUALITY ASSURANCE 

A. Ice System Contractor shall have responsible design and construction personnel with a 
minimum 10-years experience on comparable Projects. 

1. Ice System Contractor shall be in full conformance with any applicable codes or 
ordinances regarding licensing of ammonia or other high-pressure pipefitters.  

2. Ice System Contractor must provide the Engineer a listing of comparable projects 
and must supply certified evidence of at least 5 ice rink system installations 
similar to these Specifications that have been operating for a minimum of 5 
years. This list shall include the names of the facilities, locations, Owner and/or 
Engineer, and the names of qualified operating personnel who can give accurate 
data on the operating history of the system. This information shall be provided to 
the Engineer immediately after the Bid Date, and will be considered prior to 
award of the Contract. 

B. Codes: All labor, materials, services, and equipment furnished and installed by the 
Contractor shall be in accordance with the latest published codes applicable to the 
project location in Maryland for the proposed refrigeration system installation, including 
the following: 

1. International Fire Code. 
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2. National Electric Code. 
3. International Building Code. 
4. International Mechanical Code with Amendments. 
5. ANSI/ASHRAE 90.1-2004. 
6. OSHA. 
7. ANSI/ASHRAE Standards 15 and 34. 
8. American Standard Code of Refrigeration Piping ASA B31.5. 
9. American Standard Code for Pressure Piping ASA B31.1. 
10. American Standard Code for Pressure Vessels. 
11. ANSI/IIAR Standard 2, Current Edition 
12. Any applicable city, county or state codes and ordinances. 

1.8 WARRANTY 

A. The Contractor shall provide a full 1-year materials and labor warranty on all Work and all 
materials, in addition to all standard equipment warranties provided by the equipment 
manufacturers.  

1.9 DELIVERY, STORAGE AND HANDLING 

A. The Contractor shall deliver all materials and equipment to the Site and shall be 
responsible for storage and security of all materials and equipment.  

B. Store all materials off the ground and covered to avoid any damage by atmospheric 
conditions. 

C. Conform to all applicable Division 01 Specification requirements. 

PART 2 - PRODUCTS 

2.1 REFRIGERANT LEAK DETECTION SYSTEM  

A. Provide an ammonia leak detection system for the Mechanical Room. 

B. Manufacturer: Gas Guardian 6 as manufactured by Calibration Technologies, Inc., Ph. 
866.394.5861, or approved equal. 

C. Leak detection system shall be capable of continuously monitoring the air in the 
Mechanical Room and in the vent relief main for the presence of R-717 ammonia. 
System shall meet ASHRAE 15 Standard and all applicable local codes.  

D. Leak detection system kit shall include monitor/control panel with power supply, sensors 
(3), 3-conductor sensor cables, and remote horn/strobes with 12-volt wiring (4), 
calibration kit, uninterruptable power supply, and shall include the following features: 

1. Alarm condition shall trigger an alarm light, internal beeper, and relay contact 
outputs.  

2. Three adjustable alarm levels with assignable relays and alarm delays. 

3. A setback function using different alarm set-points and alarm delays. 

4. Provide one low range electrochemical sensor module with 3-wire cable. Range 
to be 0 to 250 ppm. Power input 24VDC, 350 mAMP. 

5. Provide one high range catalytic bead sensor module with 3-wire cable. Range to 
be 0 to 2% (20,000 ppm). Power input 24VDC, 250 mAMP. 5 to 7-year life, 
annual calibration. Sensor to be supplied in a NEMA 3RX enclosure. 
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6. Alarm log shall retain time and level of alarm. 

7. Six SPDT relays for remote alarming and connections to:  

a. Exhaust fan control circuit. 
b. Three remote visual strobe/horns. 
c. Refrigeration system shutdown. 
d. Expansion modules available for future connections 

8. Self-contained remote horn/strobe units (3 units) to provide minimum 99dB @ 10 
feet sound output. High intensity xenon bulb with blue lens. 24 volt DC supply 
voltage. NEMA 4X enclosure. 

9. Provide one calibration kit which includes the flowing: 

a. Calibration manuals for all types of sensors provided for the system. 
b. Norprene tubing and calibration cups 
c. 0.8 LPM regulator with pressure gauge 
d. One 1.7 liter cylinder with 250 ppm R-513A refrigerant gas. 

2.2 R513A REFRIGERANT  

A. Provide operating charge of R-513A primary refrigerant. Operating charge shall be 
defined to be the recommended operating charge for the flooded chiller, evaporative 
condenser, all liquid and suction lines, waste heat exchangers, the compressors, plus the 
high-pressure receiver manufacturer’s recommended sealing charge.  

2.3 CIRCULATION FLUIDS  

A. Circulation fluid for the ice rink floors and cooling system shall be a 40% by volume 
solution of inhibited ethylene glycol and deionized water. Circulation fluid for the ice rink 
subsoil heat systems and the snowmelt system shall be a 30% by volume solution of 
inhibited ethylene glycol and deionized water. Fluid shall be Dowtherm SR-1 Inhibited 
Ethylene Glycol-based Heat Transfer Fluid or approved equal. 

B. The fluid shall be an industrial heat transfer fluid designed for use in HVAC systems.  

C. The fluid shall contain corrosion inhibitors, buffers, and antifoam agents. Automotive 
antifreeze, uninhibited glycol, or field/distributor-inhibited solutions are not acceptable. 

D. Fluid properties of the 40% glycol/water mix for the ice rink floors, cooling system, and 
subsoil and snowmelt heating system shall conform to the following: 

1. Freezing point  -13 degrees F. 
2. pH 8.0 to 10.0. 
3. Specific gravity  1.065 at 50 degrees F. 
4. Weight  66.47 lbs/CF at 50 degrees F. 
5. Specific heat  0.82 BTU/lb degrees F at 50 degrees F. 
6. Thermal conductivity  0.234 BTU/hr-ft degrees F at 50 degrees F. 
7. Viscosity 4.1 cps at 50 degrees F. 

E. The water used to mix the solutions shall be deionized and shall contain no more than 
100-ppm calcium carbonate hardness, 50-ppm calcium plus magnesium ions, or 50-ppm 
chloride plus sulfate ions. Domestic tap water shall not be used. 

F. Tags shall be attached near the system fill points containing the following information: 

1. Date of original system charge. 
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2. Descriptions of fluid, including manufacturer’s name, address, and phone numbers. 
3. Freezing point. 
4. Total system gallons. 
5. Reference to Material Safety Data Sheet. 

G. Provide testing agency sampling, testing, and certification of the above mixtures after 
startup of the systems. Tests of each system shall include as a minimum solution pH, 
specific gravity, calcium carbonate hardness, calcium plus magnesium ions, and chloride 
plus sulfate ions. 

2.4 SIGNAGE 

A. Refrigeration system signage shall be provided in conformance with the International 
Mechanical Code, the International Fire Code, ASHRAE 15, and NFPA 704. Signs shall 
be permanent, engraved plastic, weatherproof construction. Signs to be provided shall 
include, but not be limited to: 

1. System description signs indicating the name and address of the installer, 
refrigerant number and amount of refrigerant, the lubricant identity and amount, 
and the field test pressure applied. Signs shall be mounted adjacent to both 
doorways into the Mechanical Room. 

2. System warning signs, reading “MACHINERY ROOM – AUTHORIZED 
PERSONNEL ONLY. ENTRY IS FORBIDDEN WHEN THE REFRIGERANT 
LEAK ALARM HAS BEEN ACTIVATED, EXCEPT BY THOSE PERSONNEL 
TRAINED IN THE EMERGENCY PROCEDURES REQUIRED.” Signs shall be 
mounted adjacent to all doorways into the Mechanical Room. 

3. Emergency refrigeration system shut-down and ventilation system controls 
located outside the Mechanical Room shall be identified as to their functions. 

4. Emergency shutdown procedures, including precautions to be observed in case 
of a breakdown or leak shall be displayed. The precautions shall address 
instructions for shutting down the system in case of emergency, the name, 
address, and day/night telephone numbers for obtaining service, and the name, 
address, and day/night telephone numbers of all City, State, and Federal 
Agencies to be contacted in the event of a reportable incident. Signs shall be 
mounted adjacent to all doorways to the Mechanical Room. 

2.5 REFRIGERATION EQUIPMENT MOTOR CONTROL PANEL 

A. Electrical motor control panel for all refrigeration equipment shall be provided and 
installed by the Ice System Contractor. 

B. Motor control panel shall contain motor starters and feeders for all refrigeration system 
components. Variable speed drives for the rink circulation pumps and condenser fan may 
be mounted in the panel or remotely, at the Contractors option. Each starter shall be 
furnished with a run light, and auxiliary contacts as required. All power wiring for all 
refrigeration equipment shall be provided by the Ice System Contractor. All control wiring 
and related conduit between the panel and field devices, including but not limited to the 
pumps, microprocessor control systems, solenoid valves, pressure switches, and sensors 
shall also be designed, furnished, and installed by the Ice System Contractor. 

C. The motor control panel shall comply with all applicable provisions of Section 13 18 15.06. 

D. Finish shall be white enamel inside and gray outside over phosphatized surfaces.  
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E. The refrigeration controls shall be incorporated in the panel, and shall include the 
following: 

1. Running Lights and Hour Meters for: 

a. Rink Circulation Pumps (2) 
b. Compressors (4) 
c. Condenser Fan (1) 
d. Condenser Pump (1) 
e. Sub-soil Heat Pumps (1)  
f. Snowmelt Circulation Pump (1) 

2. Control Switches for: 

a. Rink Circulation Pumps (2 - On/Off/Auto) 
b. Compressors (4 – Off/Automatic) 
c. Condenser Fan (1 – Hand/Off/Automatic) 
d. Condenser Pump (1 – Hand/Off/Automatic) 
e. Sub-soil Heat Pump (1 - On/Off)  
f. Snowmelt Circulation Pump (1 – On/Off) 

3. Pressure controllers for condenser fan cycling. 

4. Pressure controls for condenser pump cycling.  

5. Low temperature and no-flow safety cutout controls. 

6. Isolated alarm contact for high return brine temperature. Alarm level shall be 
operator adjustable. An automatic dialer device shall be provided to alert the 
system operators of a high glycol temperature condition. 

7. The system controls shall be designed so that the emergency remote control 
located outside the Mechanical Room will stop the action of all refrigeration 
system components, and close the solenoid operated “King Valve” located 
between the receivers and the chillers, as required by the International 
Mechanical Code, International Fire Code, and ASHRAE 15. The remote controls 
shall be installed at locations shown on the Drawings. 

8. To prevent over-pressurization of the R-513A system high side, an automatic 
crossover connection shall be provided between the system high and low sides, 
as shown on the drawing schematics. In the event that a high-pressure condition 
is encountered, a solenoid valve shall open to allow the high pressure to vent to 
the low side and the refrigeration system shall be automatically shut down. 

2.6 PUSH BUTTON DEVICES 

A. Heavy duty, oil-tight, 30.5 mm with NEMA A600 contacts; Allen-Bradley 800T, General 
Electric CR104P, Square D Class 9001 Type K, Westinghouse PB1 line, or approved equal. 

B. Green start operators. Red stop operators. 

C. Knob lever selector switch operators. 

D. Transformer type indicating lights with red lens. 

2.7 LOW TEMPERATURE SAFETY CUTOUT 

A. Penn A19ABC-36 as manufactured by Johnson Controls, or approved equal. 
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2.8 IDENTIFICATION LABELS 

A. All equipment and devices shall be identified with a laminated plastic nameplate that has 
white lettering of not less than 3/16 inch on a black background. Nameplates shall be 
attached with screws. Field mounted equipment such as transmitters and sensors shall 
be identified with stamped brass tags. 

2.9 SYSTEM MANUAL SHUTDOWN CONTROL SWITCH 

A. Manufacturer/Model: Square D Model 9001K15. 

B. Control switch shall be break glass pushbutton style, NEMA 4, heavy duty, 30-millimeter 
size, furnished with enclosure and contact block. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. The Contractor shall notify the Owner/Engineer a minimum of 5 days in advance for all 
inspections so that necessary inspections can be accomplished. Engineer will provide the 
Contractor with a listing of required inspections at the Preconstruction Conference. 

3.2 MECHANICAL ROOM LAYOUT 

A. The drawings show the refrigeration equipment laid out in a configuration where the 
chiller equipment is fully shop-assembled onto steel skids that are delivered to the site 
and connected to the rink transmission piping and electrical systems as necessary. Skid 
components shall be structural steel beams, tubes, angles, and channels sized and 
configured for stresses encountered during assembly, delivery, and long-term operation. 
All steel components shall be prepared, primed, and painted. 

3.3 SYSTEM STARTUP AND COMMISSIONING 

A. After pipe testing has been completed and approved and all piping has been thoroughly 
flushed with clean water to remove debris and contaminants, the secondary refrigerant 
systems (rink floors, transmission mains, and refrigeration system) shall be completely 
charged with the specified 40% ethylene glycol solution, and the waste heat systems 
(subsoil heat and snowmelt systems) shall be completely charged with the specified 40% 
ethylene glycol solution. All free air shall be removed from the piping systems through 
venting, pump cycling, and any necessary vacuum pumping. The Contractor shall be 
responsible for venting any free air from the systems for a period of 4 months after 
system startup. 

B. Furnish a complete charge of R-513A refrigerant for the primary refrigeration system, 
plus any additional necessary to make up for any leaks to place this system into a leak-
tight, oil-free, operating condition for the entire period of warranty. 

C. Provide the services of equipment manufacturer factory-trained technicians for minimum 
16-hours to completely check out and adjust mechanical unit operation. 

D. Start-up and commissioning of all refrigeration system components shall conform to the 
requirements of ANSI/IIAR Standard 5-2013 Start-up and Commissioning of Closed-
Circuit Ammonia Refrigeration Systems. Standard 5-2013 provides basic minimum 
requirements for the safe start-up and commissioning of completed closed-circuit 
mechanical refrigerating systems utilizing ammonia as the refrigerant. A printed copy of 
Standard 5-2013 shall be provided by the Contractor and shall remain on-site until the 
project is closed. Required start-up and commissioning documentation, both preliminary 
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and final, shall be submitted to the Engineer and Owner, and copies shall be included in 
the Operation and Maintenance Manuals. 

E. Start refrigeration system and cool rink floors down to operating temperature over a 48-
hour period. 

F. Assist/instruct Owner's operating personnel in laying first ice sheets. Assistance shall 
include two trained persons for minimum 4 eight-hour days per rink, who shall operate 
and adjust the refrigeration equipment during the ice laying operation and assist/instruct 
the Owners staff with ice installation procedures.  

G. Contractor shall paint rink surface white and install playing lines, goal creases, and other 
rink surface markings. Painting/marking products are described in Section 13 18 13.01. 

H. Provide Owner's operating personnel with minimum 24-hours of hands-on instructions. 

I. Review operation and maintenance material with Owner and staff at time of instructions. 

3.4 SYSTEM SHUTDOWN 

A. Contractor shall provide system shutdown service following the first season of use. 
Contractor shall coordinate shut-down date with the Owner. 

B. Provide Owner's operating personnel with 8 hours of hands-on instruction on shutdown 
procedures. Shutdown services to be provided shall include: 

1. Move all R-513a refrigerant into the receiver vessel and close valves to isolate 
from system. 

2. Turn off all equipment components. 

3. Lubricate all equipment, change compressor oil and filter. 

4. Inspect all equipment, and repair or replace defective components. 

5. Check all fluid levels and fill to proper operating levels if necessary. 

3.5 WORK INCLUDED 

A. Ice System Contractor shall provide all materials and perform all work required to 
complete the ice systems, including but not limited to the following: 

1. Provide trenching, backfill, compaction, piping, and insulation for transmission 
mains from the Mechanical Room to the rinks and all other items identified in the 
Project documents. 

2. Verify tolerances of rink subgrade soil and concrete rink perimeter slabs prior to 
starting work. The rink subgrades will be graded flat except for header trenches 
at the rink centerlines. 

3. Furnish and install sub-soil drainage piping systems. 

4. Furnish and install sub-soil heat supply and return headers, and related heat 
piping on the rink subgrades.  

5. Provide and install backfill over heat piping, including compaction and fine 
grading for ice rink insulation. 
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6. Furnish and install rink floor insulation and vapor barrier beneath refrigerated 
surfaces. 

7. Furnish and install rink refrigeration piping and headers, spacers, and sand for 
complete refrigerated ice rink floors as shown on the Drawings. 

8. Insulate refrigeration equipment and piping as specified and shown on the 
Drawings. 

9. Furnish and install refrigeration system, including premanufactured chillers, 
evaporative condenser, rink circulation pumps, motors, chiller controllers, and all 
related controls, tanks, valves, piping, and hangers.  

10. Furnish and install auxiliary heating systems utilizing waste heat from the 
refrigeration system to provide heat for the sub-soil heating systems and snow 
melting system. 

11. Install concrete pads for the equipment in the Mechanical Room, if equipment 
isn’t installed on steel skid frames. 

12. Provide all specified testing. 

13. Furnish and install primary and secondary refrigerant charges. 

14. Provide 1-year project warranty as specified. 

15. Furnish and install the conduit runs and related control cables from the 
temperature monitors located in the Mechanical Room to the rink temperature 
sensors as shown on the Drawings. 

16. Design, furnish, and install all refrigeration controls, a motor control panel, and 
other control equipment and electrical work. All electrical work and materials shall 
comply with sections 13 18 15.01 through 13 18 15.08. 

17. Furnish and install a refrigerant leak detection system for the Mechanical Room, as 
well as controls to automatically shut down operation of the refrigeration system. 

18. Provide pressure relief valve and piping system, as shown on Drawings.  

19. Provide controls outside the doors into the Mechanical Room to manually shut-
down the refrigeration system. Contractor shall include in his bid the design and 
construction of appropriate control and power systems as necessary.  

20. Provide and install refrigeration system safety signage. 

21. Provide specified system startup, commissioning, and shutdown services. 

3.6 COORDINATION OF WORK 

A. The Contractor shall make every effort to cooperate and coordinate with all other 
contractors working on the Site. 

3.7 PERMITS 

A. The Contractor shall be required to apply for, obtain, and pay for all permits necessary for 
the completion of the Work.  
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3.8 LEAK DETECTION SYSTEM 

A. Monitor/control panel shall be mounted outside the Mechanical Room at the location 
indicated on the Drawings. 

B. Sensors shall be mounted inside the Mechanical Room at locations near the chillers and 
as approved by the Engineer.  

C. Self-contained remote horn/strobe units (4 units) to be installed on the wall inside the 
Mechanical Room and at the exit doors just outside the Mechanical Room. 

D. The Contractor shall provide all interconnections into related systems, including the 
refrigeration shutdown, and the fan starter. 

E. Start-up and adjust operation of components in conformance with manufacturer’s written 
instructions. Set alarm levels in conformance with ANSI/IIAR 2-2014 standards. Provide 
written start-up verification report to Engineer, including alarm level settings and 
indication that all controls, sensors and alarms are operating properly. 

F.  Start-up and commissioning of all leak detection components shall conform to the 
applicable requirements. 

3.9 EQUIPMENT CLEANING 

A. Thoroughly clean equipment of all temporary protective coatings and foreign materials 
prior to assembly or erection. 

B. Clean external surfaces or erected equipment of oil, grease, dirt, or other foreign 
material. 

C. Touch up paint, primer, and filler as required on all equipment, piping, and vessels. 

3.10 SEISMIC CODE CONFORMANCE 

A. Installation and design of all components of the ice system shall conform to applicable 
seismic requirements. 

B. To ensure conformance of the system with the applicable seismic standards, the Ice 
System Contractor shall retain a qualified Maryland Registered Engineer to inspect the 
ice system component installation, to evaluate whether the installation meets the seismic 
standards, to provide design details as necessary to correct any non-conforming 
component, and to issue signed reports describing necessary corrections and certifying 
conformance of the completed system. The Seismic Engineer’s inspections shall occur 
after the reviewed systems are installed, but prior to installation of insulation that would 
obstruct adequate review or installation of additional anchorages and bracing. At the Ice 
System Contractor’s option, the Seismic Engineer may also be involved in initial planning 
and installation of the ice systems. 

C. Designs of seismic anchorages and bracing, as well as inspection reports, shall be 
submitted to the Project Engineer for review in the form of Shop Drawings. Scheduling of 
the required seismic inspections and shop drawing submittals shall allow sufficient time 
for review by the Project Engineer as well as the Owner. The review submission must 
take place a minimum of 2 weeks prior to planned installation of the correction measures, 
to allow for plan review. Additional time may be necessary if submissions are deficient. 

D. All costs for seismic code conformance, including engineering costs and installation of 
anchorages and bracing, shall be included in the project Bid. 
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3.11 VIBRATION 

A. All pumps, compressors, and motors shall be designed and furnished such that the 
finished installation operates within acceptable vibration limits. No excess vibration will be 
allowed for any possible operating condition. 

B. If, in the opinion of the Engineer, the amount of vibration of any pump, compressor, or 
motor is in question, then the Contractor shall be responsible for hiring an experienced 
vibration company, Electrical Mechanical Services, General Electric, or approved equal to 
perform vibration testing. A certified test report shall be submitted to the Engineer and 
include complete test results, calculations, and sketches of locations of field 
measurements. 

C. If the certified test results do not indicate compliance with the manufacturer’s 
recommended limitations and industry standards, the manufacturer and Contractor shall 
be responsible to correct the problem by whatever means is necessary. Modifications 
proposed shall be submitted to the Engineer for approval.  

END OF SECTION 
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SECTION 13 18 13.01 

ICE RINK FLOORS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Rink floor grading and materials. 

B. Sub-soil drainage system. 

C. Sub-soil heating system. 

D. Insulation and vapor barrier. 

E. Rink floor design and installation criteria. 

F. Ice rink perimeter expansion joint. 

G. Ice painting and marking. 

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract, Supplemental Conditions, and Division 01. 
2. Section 13 18 00 – Ice System General 
3. Section 13 18 14.16 – Ice System Piping Specialties. 
4. Section 13 18 14.17 – Ice System Piping and Fittings. 
5. Section 13 18 14.18 – Ice System Valves and Accessories. 

1.3 SUBMITTALS 

A. Submit survey of subgrade elevations before installing sub-soil heat piping. 

B. Submit gradations of the clean sand to be placed below the insulation for approval by the 
Engineer. 

C. Submit survey of finished rink piping elevations. 

D. Shop drawings and samples of the piping, tubing, headers, spacers, insulation, and vapor 
barrier shall be submitted as required in Section 13 18 00. 

1.4 QUALITY ASSURANCE 

A. Shall be as required in Section 13 18 00. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 
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PART 2 - PRODUCTS 

2.1 NON-EXPANSIVE GRANULAR FILL 

2.2 NON-EXPANSIVE GRANULAR FILL BELOW ICE FLOOR 

A. Non-expansive fill: The material shall be sound, durable particles of pit-run or washed 
sand with 100 percent of the material passing the #4 sieve, less than 50 percent passing 
the #40 sieve, and not more than 8 percent passing the #200 sieve. Screenings from 
stone crushing will also be acceptable provided the material meets the gradation 
requirements stated. 

2.3 SUB-SOIL DRAINAGE SYSTEM  

A. Drainage Piping and Fittings: 

1. Drainage piping shall be schedule 40 PVC perforated drainage pipe with 
drainage holes located along the bottom of the pipe. Size shall be as shown on 
the drawings.  

2. Stone that wraps the piping shall be a ¾” washed crushed stone. 

3. Geotextile fabric wrapping for the crushed stone shall be a medium weight non-
woven geotextile filter cloth.  

4. Prefabricated fittings shall be used for all connections, fittings, and accessories.  
All fittings and components shall be provided by the same manufacturer as the 
drainage piping. 

B. Outlet Piping: 

1. Piping between the perforated drainage pipe and the storm sewer system shall 
be Schedule 40, PVC with solvent welded joints and size in accordance with the 
drawings.  

2. A PVC backwater valve/observation assembly shall be installed on outlet piping 
downstream from the perforated drainage piping. Provide PVC access sleeves to 
ground level, with gasketed cover. Oatey Product No. 43906, or approved equal.  

2.4 ICE RINK PIPE MATERIAL  

A. Pipe material shall be high-density virgin polyethylene, PE4710 resin for the transmission 
and header piping. Piping using PE3408 resin is not acceptable. 

B. Minimum density of header piping shall be 0.959 gm/cc, as measured using ASTM test 
method D4883. 

C. Working pressure rating for header piping shall be minimum 200 psi (DR11) for 3” and 8” 
piping.  

D. Rink floor pipe shall be high density black polyethylene.  

E. Minimum pipe dimensions in inches shall conform to the following: 

Nominal O.D. 1 Inch 3 Inches 8 Inches 
Actual O.D.  1.315 3.500 8.625 
Wall thickness 0.12 0.206 0.507 
Actual I.D. 1.055 3.063 7.54 

Weight, Lb./Ft    0.201 0.937 5.68 
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F. All piping and tubing connections shall be by fusion welding. Welds shall be performed by 
personnel fully trained and experienced in the required procedures. 

2.5 ICE RINK FITTING MATERIAL 

A. Material shall be high-density virgin polyethylene using resin compatible with and fusible 
to the specified piping.  

B. Butt Heat Fusion Fittings shall conform with ASTM D3261 (latest edition). 

C. Socket-Type fittings shall conform with ASTM D2683 (latest edition). 

D. Return bends shall be fabricated from high-density virgin polyethylene to centers shown 
on Drawings. Return bends may be fabricated from two 90 degree bends or may be 
single piece 180 degree bends. 

E. All fittings shall be manufactured not field/shop fabricated. 

F. Minimum density of fitting material shall be 58 lbs/ft3 (0.955 gm/cc). 

G. Maximum working pressure rating shall be at minimum equal to the rating of the pipe. 

H. Service Saddles: 

1. Shall conform to the above requirements. 

2. Shall be socket-type fittings with a minimal restriction equal to the actual I.D. of 
the pipe. 

2.6 FLOOR INSULATION 

A. Insulation Material: 2 layers of 1-1/2 inches thick extruded polystyrene, ASTM C578 
(latest edition), Type IV. 4’-0” x 8’-0” square edge sheets. 

B. Mastic: Dow Chemical Company General Purpose Mastic No. 11. 

C. Vapor Barrier/Slip Sheet: 6 mils thickness clear polyethylene sheeting. Provide in rolls of 
maximum width and length to minimize seams. Supply with compatible 2” to 3” width poly 
tape for taping all holes and seams. 

2.7 TUBING/REINFORCEMENT SUPPORTS 

A. Approved Manufacturers: Hunter Wire Products Ltd or approved equal. 

B. Style: For sand surface floor, functioning as tubing spacers.  

C. Wire Material: 0.1875-inch plain steel wire, no coating.  

D. Base Plate: Continuous, 3-inches width, 24-gauge cold rolled steel.  

E. Length Per Support: 6 feet. 

F. Tie Wire: Black annealed wire, 16 gauge or heavier.  

2.8 PERIMETER JOINT MATERIAL 

A. Expansion Joint Material: 

1. 1-inch-thick perimeter insulation, ASTM C578 (latest edition), Type IV.  
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2.9 CIRCULATION FLUID CHARGES  

A. Sub-Soil Heating and Snowmelt Systems (Warm): 40 Percent by volume ethylene glycol 
solution (glycol/water).  

B. Refrigeration Floor (Cold): 40 Percent by volume ethylene glycol solution (glycol/water).  

C. See Section 13 18 00.2.4 for additional circulation fluid requirements. 

2.10 ICE FLOOR AND SUB-SOIL TEMPERATURE SENSORS 

A. Sensors: 3-wire RTD 100-ohm platinum as manufactured by Pyromation, Omega 
Engineering, or approved equal. 

B. Control Wire: 3/C #18, 100 percent shielded with PVC jacket; Beldon 8770, or approved 
equal. 

C. Conduit: PVC, Schedule 40. 

D. Junction Box: Malleable iron conduit body with malleable iron cover with gasket. 

2.11 ICE FLOOR AND SUB-SOIL TEMPERATURE MONITORS 

A. Approved Manufacturers: Omega Engineering, Inc., Model DP460. 

B. Provide a total of four units per rink constructed. Two monitors for ice floor temperature 
display and two monitors for sub-soil temperature display.  

2.12 ICE PAINTING AND MARKING MATERIALS 

A. Ice Paint: Shall be Jet-Ice Super White 3000, or approved equal. 

B. Markings: All hockey playing lines, goal creases, and other markings shall be Jet-Ice 
Easy-In woven cloth textile material, or approved equal. Markings shall be provided and 
installed in conformance with USA Hockey standards at shown on the Official Rink 
Diagram at: www.usahockeyrulebook.com/page/show/1018530-appendix-iv-official-rink-
diagrams. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. The Contractor shall notify the Engineer a minimum of 5-days in advance of the covering 
of any sub-soil heat or rink refrigeration pipe or tubing so that necessary inspections can 
be accomplished. The Engineer’s authorized representative must have inspected, 
witnessed pressure testing, and approved of all piping systems prior to covering them 
with sand or concrete. 

3.2 GLYCOL PIPING PRESSURE TESTS 

A. The rink floor and sub-soil heat piping, tubing, headers, and transmission mains shall be 
tested before covering with sand. 

B. Transmission piping shall be blanked off in the Mechanical Room to conduct testing on 
the floor grid, headers, and transmission mains as one complete system. 

C. The Engineer shall witness the testing. Provide 3-days notice to allow the Engineer to be 
on the Site. 

D. Testing Procedure: 
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1. Fill the piping system with water and bleed off any trapped air. 

2. Polyethylene Pipe Testing:  

a. Preparation of Test:  

1) Apply a pressure of 75 psig to the entire piping system over a 
period of 3 hours. Add water to the system on an hourly basis to 
maintain the test pressure. 

b. Testing: 

1) After testing preparation is complete, maintain a pressure of 75 
psig over a 3-hour period. Water shall not be added during this 
step. 

2) After the 3-hour testing period, drop the test pressure to 50 psig 
for 1 hour. The pressure shall then remain within 5 percent of the 
target pressure to indicate no leakage in the system. 

3) After the testing has been witnessed and approved, relieve 
pressure from the system. Pressure shall not continuously be 
applied to the system for more than  
8 hours at 1.5 times the system pressure rating. 

3. Before covering piping with sand, the system shall be pressurized to 50 psig and 
maintained at that pressure during placement of sand to provide visible evidence 
that the tubing has not been damaged due to the placement process. 

3.3 FILLING AND GRADING 

A. Uncertified fill in the area below the ice rink shall be removed to an elevation of 1’-0” 
below the subsoil heating pipe. The subdrain piping shall be placed as detailed in the 
drawings including crushed stone and filter fabric wrap. A geotextile filter fabric sock shall 
not be used.  

B. Upon completion of the subdrain piping system the excavation shall be filled with the non-
expansive granular fill to the elevation of the base of the subsoil heating pipe. Fill shall be 
compacted to at least 95% relative compaction. Prepare the subgrade to the elevation 
shown on the drawings with a maximum tolerance of ± 1/2 inch over the entire rink 
surface. The subgrade must accommodate a header trench for the subsoil heating and 
snowmelt pit across the full width of the rink as detailed on the drawings.  

C. Upon approval of the subgrade, subsoil heating pipe and headers shall be installed in 
accordance with the drawings. After the subsoil heating pipe is installed and inspected, 
non-expansive granular fill shall be placed to the elevation of the bottom of the insulation 
layer. Fill shall be compacted to at least 95% relative compaction. Prepare the subgrade 
to the elevation shown on the drawings with a maximum tolerance of ± ¼ inch over the 
entire rink surface. The subgrade must accommodate a header trench for the cooling 
pipe across the full width of the rink as detailed on the drawings. This Contractor shall 
prepare a survey of the subgrade and transmit copies to the Engineer for verification of 
the subgrade installation prior to proceeding with installation of the vapor barrier and 
insulation.  

3.4 SUB-SOIL HEATING GRID 

A. Jointing shall be accomplished by fusion welding. 

B. There shall be no joints in the heat tubing, except at the connections to the header. 
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C. The sub-soil heat piping shall be installed as shown on the Drawings and as outlined 
above. 

D. The header piping shall be excavated slightly into the granular subgrade so that the 
connected tubing lies flat. 

E. The sub-soil heat grid shall be covered with clean, non-expansive compacted fill, and fine 
graded to the elevation shown on the drawings, plus or minus ¼”, over the entire rink surface. 
Testing of piping shall be performed and approved before covering the pipe with sand. 

F. The sub-soil heating system shall be filled with 40% ethylene glycol circulation fluid. 

3.5 FLOOR INSULATION 

A. Insulation board shall be installed as indicated on the Drawings by mechanics skilled in 
the trade. 

B. Joints shall be offset as detailed on the Drawings. 

C. At trenches, top layer of insulation board shall be secured with mastic and wood or metal 
pins. 

D. All cuts and miters shall be made by saw cutting. 

E. Apply 6 mil thick clear polyethylene sheeting under and over the insulation, as shown on 
the drawings.  

F. Overlap poly sheeting 12-inches in all directions. 

G. Tape all joints of poly sheeting continuously with compatible tape. 

3.6 TUBING SPACER/SUPPORTS 

A. Spacers shall be installed 3 feet on center across the long dimension of the rink and 
overlapped at least two tubing runs for a continuous run across the short distance of the 
rink. 

B. Fasten any piping not sufficiently held in place with nylon ties. 

3.7 RINK FLOOR TUBING 

A. All tubing shall be continuous. Joints will be allowed only at connections to headers and 
return bends. 

B. Tubing shall be tied at each support with nylon or wire ties, unless supports incorporate 
an integral hold-down mechanism. Ends of ties are to be turned downward so as not to 
protrude above finished floor. 

C. The interior piping at fusion welded joints, wherever possible, shall be visually inspected 
to verify joints are formed to manufacturer’s specifications. All joints between the header, 
riser pipes, and the tees shall be inspected before fusion welding rink tubing to the tees 
to assure there is no blockage. 

D. Tolerance: 

1. All refrigerant piping shall be within +/- ¼ inch of the elevation shown on the 
Drawings. 



WORK ORDER NO. E1701121B ICE RINK FLOORS 
RESEDA SKATE FACILITY 13 18 13.01 - 7 

2. Note: 4-inch width plastic shims shall be used below spacer/supports if 
necessary, for adjusting elevations of pipe supports. 

E. Pressure testing of pipe shall be completed as specified before placing the sand. 
Pressure testing shall be at minimum 100 psi for a 2-hour period with no pressure loss. 
Pressure shall be maintained at a minimum of 40 psi throughout the duration of the ice 
rink floor construction. 

F. The rink piping, transmission mains, and refrigeration system shall be filled with 40% 
ethylene glycol circulation fluid. 

3.8 SAND FLOOR 

A. General: 

1. Rink cooling pipe shall be placed in one continuous operation. Installation of the 
rink floor piping in more than one sequence of operation may cause for rejection 
of the floor.  

B. Pre-Placement Inspection and Tests: 

1. Contractor: Before placing of sand, and all items to be embedded in sand. Notify 
other crafts to permit the installation of their work; cooperate with other trades in 
setting such work, as required. 

2. Engineer: After completion of all installations by Contractor, all Work will be 
inspected by the Engineer prior to the placement sand. Contractor shall plan and 
coordinate the Work to provide 72-hours advance notice that the Work will be 
ready for the sand placement. 

3. Tests: 

a. All testing of the ice rink piping shall be completed as described 
elsewhere in these Specifications. 

b. Contractor shall coordinate the proposed sand placement schedule to 
permit ample time for completion of tests and corrective measures, if 
required, and re-testing as necessary. 

c. Prior to sand placement, a certified survey of top-of-pipe elevations shall 
be performed by a surveyor hired by the Contractor in a 12-foot grid 
pattern over the entire rink area and recorded in permanent format which 
identifies each elevation with its location in the rink. The surveyor shall 
prepare a report certifying that the piping is within the required ±1/4” 
tolerance at all locations checked. Copies of the surveyor’s report shall 
be provided to the Engineer. All costs of the survey shall be paid by the 
Contractor. 

4. Acceptance: Sand shall not be placed until authorization is furnished by the 
Engineer. 

5. Two inches of non-expansive sand fill shall be placed over the piping as shown 
on the drawings. Sand shall meet the requirement specified in Part 2 above for 
non-expansive granular fill below ice floor.  

3.9 TEMPERATURE MONITORING 

A. Sensors, conduits, and cables to be installed in the rink as shown on the Drawings. 
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B. Install the temperature monitors inside the Mechanical Room. 

3.10 ICE PAINTING AND MARKINGS 

A. Install white ice paint over entire rink surface. A thin layer of ice shall be installed over the 
refrigerated rink floor, and the white ice paint shall be applied to the ice surface. Install ice 
paint in conformance with the paint manufacturer’s instructions. 

B. Install the fabric rink markings in conformance with the marking manufacturer’s 
instructions and in conformance with USA Hockey regulations. Markings shall be installed 
over the white painted surface. 

END OF SECTION 
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SECTION 13 18 14.05 

ICE SYSTEM PREMANUFACTURED CHILLER 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Semi-hermetic, direct drive water-cooled rotary screw chillers with single or multiple 
compressors. 

1.2 SUBMITTALS 

A. Acceptable refrigerant on which chiller performance is based is HFO-513A. All proposals 
for chiller performance must include an AHRI approved selection for the specified 
refrigerant. 

B. Submit drawings indicating components, assembly, dimensions, weights and loadings, 
required clearances, and location and size of field connections.  Indicate equipment, 
piping and connections, valves, strainers, and thermostatic valves required for complete 
system. 

C. Submit product data indicating rated capacities, weights, specialties and accessories, 
electrical requirements and wiring diagrams. 

D. Submit manufacturer's installation instructions. 

E. Submit performance data indicating energy input versus cooling load output from 100 to 
25 percent of full load with constant entering condenser water temperature. 

1.3 OPERATION AND MAINTENANCE DATA 

A. Include start-up instructions, operation data, maintenance data, controls, and 
accessories.  Include trouble-shooting guide. 

1.4 REGULATORY REQUIREMENTS 

A. Conform to AHRI Standard 550/590 for rating and certified testing of Water Chilling 
Packages using the Vapor Compression Cycle. 

B. Conform to UL 1995 - Standard for Heating and Cooling Equipment, Safety Standard.  In 
the event the unit is not UL approved, the manufacturer shall, at manufacturer expense, 
provide for a field inspection by an UL representative to verify conformance to UL 
standards.  If necessary, contractor shall perform modifications to the unit to comply with 
UL, as directed by the UL representative. 

C. Conform to ASME SECTION VIII Boiler and Pressure Vessel Code for construction and 
testing of unfired pressure vessels. 

D. Conform to ANSI/ASHRAE STANDARD 15 safety code for mechanical refrigeration. 

E. Unit shall bear the AHRI Certification Label for the specific type of water chiller as 
applicable. 

F. Chiller manufacturer shall provide LEED-NC EA Credit Calculation for each chiller 
utilizing the factors specified by the U.S. Green Building Council based upon equipment 
life of 23 years. 
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1.5 HANDLING 

A. Comply with manufacturer's installation instructions for rigging, unloading, and 
transporting units. 

B. Protect units from physical damage.  Leave factory shipping covers in place until 
installation. 

1.6 WARRANTY 

A. Provide a full parts warranty for one year from start-up or 18 months from shipment, 
whichever occurs first. 

B. A 5-year motor/transmission/compressor warranty shall be provided based upon the 
RPM of the compressor as follows: 

Compressor RPM Warranty Term 

0 - 10,000 1 year from start-up 

10,001 and above 5 years from start-up plus annual oil 

and refrigerant analysis 

C. Beginning at the expiration of the standard warranty, the original equipment owner shall 
be provided an optional extended [whole unit parts, whole unit labor, refrigerant, 
motor/transmission/compressor parts, motor/transmission/compressor labor] warranty. 

1. The warranty shall extend beyond the initial standard warranty up to the end of 
the [2 - 5] year. 

2. See extended warranties for additional warranty details. 

D. A quote for a 10-year parts, labor, and refrigerant warranty must be supplied by the 
manufacturer to provide a comparative value of confidence in reliability. This quote must 
be of the manufacturer's warranty; third party insurance/warranty quotes are not 
acceptable. 

E. When startup of the purchased equipment will be delayed beyond six months after 
shipment, an optional delayed startup warranty shall be provided to postpone the 
commencement date of the standard parts warranty for up to one full year from the date 
of startup. This will also defer the commencement of any additional purchased 
warranties. This warranty must be ordered before startup. 

1.7 MAINTENANCE SERVICE 

A. All inspections and service of units shall be accomplished by factory trained and 
authorized servicing technicians. 

B. All labor for leak checking the chiller according to the manufacturer's IOM and 
documentation must be included. 

C. In conjunction with and supporting Factory warranty OEM shall furnish complete factory 
authorized service and maintenance of Applied Chillers for XX years from Date of 
Substantial Completion. All work shall be done by manufacturer's commercial warranty 
agent. 
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D. OEM shall provide and report quarterly, semiannual, and annual maintenance in 
compliance with or better than ASHRAE Standard 180-2008. 

E. Include maintenance items as recommended in manufacturer's operating and 
maintenance data. 

F. Submit copy of service call work orders and summary report to the Owner, including 
description of work performed, operating performance status and noted exceptions. 

PART 2 - PRODUCTS 

2.1 SUMMARY 

A. The contractor shall furnish and install rotary screw or centrifugal water chillers as shown 
and scheduled in the plans. The units shall be installed in accordance with this 
specification and produce the specified tonnage per the scheduled data in accordance 
with AHRI Standard 550/590. The unit shall be AHRI certified as applicable. 

B. Approved manufacturers: 

1. Trane 
2. Carrier 
3. York 
4. Daikin 

2.2 COMPRESSOR AND MOTOR 

A. Construct chiller using a semi-hermetic helical rotary screw compressor. 

1. Statically and dynamically balance rotating parts. 

2. Provide oil lubrication system with oil charging valve and oil filter to ensure 
adequate lubrication during starting, stopping and normal operation. 

3. Provide compressor with automatic capacity reduction equipment consisting of 
capacity control slide valve or variable speed drive.  Compressor must start 
unloaded for soft start on motors. 

4. Provide crankcase heater and/or oil sump heater to evaporate refrigerant.  
Energize heater when compressor is not operating. 

B. Chiller should be able to unload to 25 percent of full load tonnage with constant entering 
condenser water temperature. 

C. The motor shall be semi-hermetic and either suction gas or liquid refrigerant cooled.  Hot 
gas motor cooling is not acceptable.  Open drives are not acceptable in positive pressure 
refrigerant systems due to the possibility of oil and refrigerant leaks at the shaft seal 
between the open motor and the compressor. 

D. Manufacturers with speed increasing transmissions that exceed 10,000 RPM compressor 
speeds shall annually inspect the gears and bearings.  A report shall be forwarded to the 
owner each year over the first five years to confirm completion. 

E. If the manufacturer uses magnetic bearings a 20-year warranty on all chiller compressor 
capacitors must be provided 
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2.3 EVAPORATOR AND CONDENSER 

A. The evaporator shall be built in accordance with ANSI/ASHRAE 15- Safety Code for 
Mechanical Refrigeration.  Design, test, and stamp evaporator refrigerant side for 200 
psig (1379 kPa) working pressure in accordance with ANSI/ASME SEC VIII. 

B. Evaporator tubes shall be internally and externally enhanced. The tubes shall be securely 
supported at intermediate supports and physically expanded into both ends of the tube 
sheets. The evaporator tubes must also be removable from both ends to provide easy 
access for tube cleaning. The minimum evaporator tube wall thickness, root-to-root 
across the entire tube length shall be 0.025". It is unacceptable to provide this thickness 
at the intermediate supports only. 

C. Provide evaporator waterbox designed for [150] [300] psig maximum waterside working 
pressure, with grooved pipe water connections. Waterside shall be hydrostatically tested 
at 1.5 times design working pressure. 

D. Condenser tubes shall be internally and externally enhanced. The tubes shall be securely 
supported at intermediate supports and physically expanded into both ends. The 
condenser tubes must also be removable from both ends to provide easy access for tube 
changeouts or tube cleaning. The minimum condenser tube wall thickness, root-to-root 
across the entire tube length shall be [0.025"] [0.028"] [0.035"]. It is unacceptable to 
provide this thickness at the intermediate supports only. 

E. Provide non-marine condenser waterbox designed for [150] [300] psig maximum 
waterside working pressure, with grooved pipe water connections. Waterside shall be 
hydrostatically tested at 1.5 times design working pressure. 

F. Adjustable or float type refrigerant metering devices and thermal expansion valves (TXV) 
shall be inspected and adjusted by the manufacturer annually for the first five years of 
operation to assure equivalent reliability to an electronic expansion valve (EXV) system. 
A written report shall be forwarded to the owner each year over the first five years to 
confirm completion of calibration. 

G. Units with multi-stage compressors shall incorporate an interstage flash vessel 
economizer in the refrigerant cycle. 

H. Factory insulation will be Armaflex II or equal (k=0.28) and cover the evaporator and 
motor housing.  Factory installed foam insulation will be used on the suction line, liquid 
level sensor and oil return system assembly. 

1. If waterbox insulation is not factory installed, the additional cost for material and 
labor associated with field installation must be included in total chiller price. 

2.4 REFRIGERANT CIRCUIT 

A. All units shall have 1 refrigerant circuit with a single compressor.  If manifolded 
compressors are provided, then individual compressor warranties must be provided for 
each compressor motor. 

B. An electronically controlled expansion valve (EXV) is provided to maintain proper 
refrigerant flow. 

C. Chiller shall be able to unload to 25% of capacity with AHRI relief and constant entering 
condenser water temperature. 

D. Provide for each refrigerant circuit 
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1. Suction service valve 
2. Discharge service valve 
3. Liquid line shutoff valve 
4. Filter 

E. Isolation valves must be selected in order to be able to isolate the charge in the 
condenser. 

1. Units operating with refrigerant having positive pressure at 75°F (HFC-134a & 
HFC-410-a) shall have the capability of storing the entire refrigerant charge in the 
condenser or shall have a pump-out system for each machine complete with a 
separate transfer pump, condensing unit and tank constructed in accordance 
with ASME Code for unfired pressure vessels bearing the National Board stamp. 
Pump-out systems shall be supplied and warranted by the machine 
manufacturer. Pump-outs shall comply with the following: 

a. Pump-out tank(s) with ASME stamp capable of holding refrigerant 
charge when 80 percent full at 90F. 

b. Separate charging connections for liquid and gas refrigerant. 

c. Piping and valves between pump-out and chiller to be supplied and 
installed by installing contractor. Contractor shall provide all piping, 
electrical equipment, and wiring required.  Refrigerant piping shall be 
Type K hard-drawn copper with wrought copper fittings.  Valves shall be 
pack-less type suitable for refrigerant use. 

2.5 CONTROLS 

A. The chiller(s) shall be controlled by a microprocessor-based, proportional and integral 
controller to show water and refrigerant temperatures, refrigerant pressures and 
diagnostics. A dedicated chiller control panel with a clear language display is to be 
supplied with each chiller by the chiller manufacturer. The controller shall provide chiller 
capacity control in response to the leaving chilled water temperature. 

B. Chiller shall be capable of communicating with a Tracer Summit building management 
system to optimize the total building operation. 

C. The chiller control panel shall utilize an Adaptive Control Microprocessor which will 
automatically take action to prevent unit shutdown due to abnormal operating conditions 
associated with: evaporator refrigerant temperature, high condensing pressure and motor 
current overload. 

D. In all of the above cases, the chiller will continue to run, in an unloaded state, and will 
continue to produce some chilled water in an attempt to meet the cooling load.  However, 
if the chiller reaches the trip-out limits, the chiller controls will take the chiller off line for 
protection, and a manual reset is required.  Once the "near trip" condition is corrected, 
the chiller will return to normal operation and can then produce full load cooling. 

E. The chiller control panel shall provide control of chiller operation and monitoring of chiller 
sensors, actuators, relays, and switches.  The panel shall be a complete system for 
stand-alone chiller control and include controls to safely and efficiently operate the chiller. 

F. Manufacturer shall provide a compressor that is capable of unloading to an infinite 
amount of positions in order to provide water temperature accuracy of +/- 0.5 F°.  In the 
event that the compressor unloads to finite steps, the manufacturer may provide nine (9) 
or more steps of unloading on each compressor or provide hot gas bypass (HGBP). 
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G. The chiller control panel shall provide leaving chilled water temperature reset based upon 
return water temperature. 

H. A relay output to start the condenser water pump and/or enable the cooling tower 
temperature controls. 

I. The chiller control panel shall provide a chilled water pump output relay that closes when 
the chiller is given a signal to start. 

J. The chiller control panel shall have the ability to operate in variable evaporator flow 
applications.   The chiller control must be able to operate with evaporator flow rate 
changes up to 10% during a 1-minute time period while maintaining 0.5F water 
temperature accuracy.  The chiller control must also be able to operate with evaporator 
flow rate changes up to 30% during a 1-minute time period while maintaining 2F water 
temperature accuracy. 

K. The chiller control panel is to be provided with the following digital type of pressure 
readouts: 

1. Evaporator refrigerant pressure 
2. Condenser refrigerant pressure 

L. The front of the chiller control panel shall be capable of displaying the following clear 
language as standard: 

1. Entering and leaving evaporator water temperature 

2. Entering and leaving condenser water temperature 

3. Chilled water setpoint 

4. Electrical 3 phase current limit and percent RLA setpoint 

5. Electrical 3 phase amp draw 

6. Chiller operating mode 

7. Condenser refrigerant temperature 

8. Predefined on screen trending graphs 

9. Elapsed time and number-of-starts counter 

10. Chiller compressor run status relay 

11. Diagnostics with time and date stamp 

12. The control panel display shall identify the fault, indicate date, time, and 
operating mode at time of occurrence, and provide type of reset required and a 
help message. The historic diagnostic report shall display the last 20 diagnostics 
with their times and dates of occurrence 

13. External chilled water and current limit setpoint 2-10VDC. 

14. External chilled water and current limit setpoint 4-20mA. 

15. Percent RLA output 2-10VDC 
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16. A relay output that shall energize whenever the unit is operating in a limit mode 
for an extended time period. 

17. A relay output that shall energize whenever an alarm is active. 

18. A relay output that shall energize whenever a compressor is running. 

19. A relay output that shall energize whenever the chiller is operating in Adaptive 
Controls due to high head pressure. 

2.6 STARTERS (LOW VOLTAGE) 

A. The motor starters shall be Wye-Delta. Motor starters shall have a UL 1995 enclosure.  
Enclosure shall be constructed of 14-gauge steel minimum. 

B. Starters shall be unit mounted with ventilating louvers. 

C. Motor starters shall include incoming line provisions for the number and size cables 
shown on the drawings. Incoming line lugs shall be copper mechanical type. Connection 
directly to the contactors is not permissible. 

D. Contactors shall be sized properly to the chiller full load and locked rotor currents.  
Contactors shall have double break main contacts with weld resistant silver cadmium 
faces.  Auxiliary interlocks that interface with the control panel shall be low resistance 
having palladium silver contacts. 

E. Each motor starter shall include a control power transformer with fused primary and 
secondary.  Current transformers of the proper size, ratio and burden capacity shall be 
provided to provide a signal to the control panel and optional devices.  Control relays 
shall be provided within the motor starter to interface with the control panel. 

F. Power wiring within the starter shall be type MTW copper stranded 90-degree C.  Power 
wire bends shall show no evidence of nicking or insulation degradation.  Control wire 
shall be type MTW copper stranded 90-degree C. 

G. Each starter shall include an advanced motor protection system incorporating electronic 
three phase overloads and current transformers.  This electronic motor protection system 
shall monitor and protect against the following conditions: 

1. Three phase overload protection  

2. Overload protection during start-up 

3. Phase imbalance 

4. Phase loss 

5. Phase reversal 

6. Low voltage 

7. Distribution fault protection consisting of three-phase, current sensing devices 
that monitor the status of the current.  Distribution faults of 1-1/2 electrical cycle 
duration's shall be detected and the compressor motor shall be disconnected 
within six electrical cycles. 

8. Under/over voltage protection 
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H. Alternately the advanced motor protection system can be furnished in the chiller control panel. 

I. Each starter/control shall be designed and able to operate in temperatures up to 104 F (40 C). 

J. All field supplied wires, bus bars, and fittings shall be copper only. 

K. The following optional starter options shall be provided: 

1. Circuit Breaker - Starter shall contain a circuit breaker. The disconnect handle 
shall be capable of being padlocked in the off position. 

L. Amps (standard) and volts shall be displayed at the control panel or ammeters and 
voltmeters provided.  Three ammeters shall be provided, one per phase.  Ammeters shall 
be calibrated to indicate the inrush current.  Three voltmeters shall be provided, each 
reading a phase-to-phase voltage. 

M. Provide Short Circuit Current Rating (SCCR) and AIC rating (if applicable) of the 
switchgear that feeds the chiller for an Wye-Delta starter based on the corresponding 
power connection type.  The Short Circuit Rating is the rating of the panel to withstand a 
short circuit of the specified amps. This rating is separate from the AIC rating of Circuit 
Breakers. 

N. Service Conditions: 

1. Operating ambient temperature of 14°F - 104°F (-10°C - 40°C). 

2. Room ambient up to 95% relative humidity. 

3. Elevation to 3300 feet (1000 meters). For every 300 feet (90 meters) above 3300 
feet, the rated output current shall be decreased by 0.4% up to 9900 feet. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install in accordance with manufacturer's instructions. 

B. Provide for connection to electrical service. If oil pump is electric include the connection 
of the electrical to the oil pump. 

C. Provide elastomeric isolation pads to reduce vibration transmission. 

D. On units without unit mounted starters provide for connection of electrical wiring between 
starter and chiller control panel, oil pump, and purge unit. 

E. Furnish and install necessary auxiliary water piping for oil cooling units and purge 
condensers. 

F. Arrange piping for easy dismantling to permit tube cleaning. 

G. Provide piping from chiller relief valve to outdoors.  Size as recommended by 
manufacturer. 

3.2 MANUFACTURER'S FIELD SERVICES 

A. OEM startup is performed by factory trained and authorized servicing technicians 
confirming equipment has been correctly installed and passes specification checklist prior 
to equipment becoming operational and covered under OEM warranty. Compliance is 
required to preserve the factory warranty. 
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1. Included OEM Factory Startup: 

a. Centrifugal, Rotary Screw, Scroll Chillers 

B. Applied Chiller manufacturers shall maintain service capabilities no more than 100 miles 
from the jobsite. 

C. The manufacturer shall furnish an alternative price for [1] [5] [10] years. 

D. The manufacturer shall furnish complete submittal wiring diagrams of the package unit as 
applicable for field maintenance and service. 

END OF SECTION 
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SECTION 13 18 14.08 

ICE SYSTEM COOLING TOWER 

PART 1 - GENERAL

1.1 SUMMARY 

A. Section Includes: 

1. Cooling Tower. 

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract and Division 01 Sections apply to work of this Section. 
2. Section 13 18 00 – Ice System General. 
3. Sections 13 18 14.02 through 13 18 14.13 – Refrigeration Equipment Specifications. 
4. Section 13 18 14.14 – Ice System Chemical Treatment System. 
5. Section 13 18 14.16 – Ice System Piping Specialties. 
6. Section 13 18 14.17 – Ice System Piping and Fittings. 
7. Section 13 18 14.18 – Ice System Valves and Accessories. 
8. Electrical Specification Sections. 

1.3 SUBMITTALS 

A. Submit shop drawings, Operation and Maintenance Manuals, and/or all equipment and 
materials as required in Section 13 18 00. 

1.4 WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 

1.5  QUALITY ASSURANCE 

A. Shall be as required in Section 13 18 00. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 COOLING TOWER 

A. Manufacturer: Korytko, Induced Draft, Counterflow Design, Model KDI-0606A-7.5-1 or 
approved equal. 

B. Design Conditions: 

1. Primary Refrigerant: R-513A. 
2. EWT: 95 degrees F. 
3. LWT: 85 degrees F 
4. Wet Bulb Temperature: 72 degrees F. 
5. Air Flow: 25,200 CFM 
6. Fan Horsepower: 7.5 HP, 460V, 3 Phase, 60 Hz. 
7. Spray Water Flow Rate: 464 GPM. 
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8. Single Circuit.  

C. Construction: 

1. Fully welded stainless-steel basin, 10-year warranty against leaks. 
2. Sloped basin bottom for proper drainage and cleaning.  
3. Bolted construction. 
4. No field sealer tape or gasket required.  
5. Square spray distribution system. 
6. Aluminum belt driven fan blades. 
7. Drift eliminators reduce pressure drop by up to 25%.  
8. Drift loss of 0.0005% circulating water flow.   
9. CTI Certified for Standard 136. 
10. Cellular inlet louvers reduce light reduction ratio of 70:1 to reduce algae growth 

and reduce noise level by 3 decibels.  

D. Variable Frequency Drive (VFD): Provide full VFD capacity control system that will 
automatically control the water pump and the speed of the fan motor to maintain stable 
condensing pressure. The system shall include: 

1. Variable frequency drive module. 
2. Condensing pressure transducer, to be installed in the condenser discharge piping. 
3. Main circuit breaker and disconnect. 
4. VFD fan motor bypass contactors. 
5. Fan overload protection. 
6. Fused water pump starter. 
7. Hand-off-auto switches for VFD fan and pump. 
8. 120V control power transformer. 
9. NEMA 1 enclosure. 

2.2 CONDENSER WATER PUMP 

A. See Section 13 18 14.12 Pumps. 

2.3 CONDENSER SUPPORT STRUCTURE 

A. See structural drawings for support structure details. Contractor shall verify structure 
dimensions and anchor bolt locations are appropriate for the unit furnished. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install cooling tower in accordance with manufacturer’s recommendations. 

B. Cooling tower shall maintain discharge pressure of compressors by cycling the cooling 
tower fan and water pump with pressure controls. The cooling tower fan shall be 
controlled by a variable speed drive. Controls shall be designed and set to initially start 
the fan, adjust the fan speed to the appropriate level, and to start the cooling tower water 
pump later only if the fan alone is unable to provide sufficient cooling.  

C. Cooling tower shall be mounted on and securely bolted to the support structure detailed 
on the structural drawings. Cooling tower shall not be welded to the structure. 

D. All piping to and from cooling tower shall be sloped to drain at minimum grades indicated 
on the drawings. Outlet refrigerant connections shall be trapped as shown on the drawings.  
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E. Install pressure relief valves on the R513A refrigerant piping circuit in conformance with 
ANSI. 

F. Connect cold water make-up line to cooling tower basin make-up valve.  

3.2 PAINTING/COATING 

A. Touch-up damaged paint coatings. 

B. Paint piping and accessories that are not shown to be insulated. 

3.3 START-UP, COMMISSIONING, AND TRAINING 

A. A factory trained service representative shall be present at the time the cooling tower is 
started, commissioned, and placed into service. 

B. Start-up and commissioning of the cooling tower shall conform to Section 13 18 00 
requirements, including requirements of ANSI Start-up and Commissioning of Closed-
Circuit Refrigeration Systems. Required start-up and commissioning documentation, both 
preliminary and final, shall be submitted to the Engineer and Owner. 

C. Manufacturer’s representative shall provide training as specified in Section 13 18 00.  

END OF SECTION 
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SECTION 13 18 14.12 

ICE SYSTEM PUMPS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Horizontal, end suction, close-coupled centrifugal pumps for ice rink refrigeration 
system applications. 

1.2 GENERAL REQUIREMENTS 

A. Layouts, dimensions, and configurations shown on the Drawings are based on Grundfos 
pumps, and are general in nature.  

B. Contractors are advised that because of manufacturer's variations in equipment design, 
changes from Drawings in piping arrangement and layout, electrical and control circuitry, 
and related dimensions of equipment foundation and anchorage details may be required 
for equipment installation. 

C. Equipment requiring minor deviations in the system layout, such as minor piping 
revisions, will be acceptable; however, the Contractor shall include all costs associated 
with the deviation in his Bid. Should the deviation require revisions in the design of the 
facility, the Contractor shall reimburse the Owner for the cost of any redesign. 

D. Pumping equipment materials, construction features, and performance specified herein 
are considered minimum requirements. Manufacturers shall incorporate specified 
requirements into standard products to fully conform to Specifications. 

E. Pumps shall be non-overloading of nameplate horsepower over entire published pump 
performance curve. 

1.3 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract and Division 01 Sections apply to work of this Section. 
2. Section 13 18 00 – Ice System - General. 
3. Sections 13 18 14.01 through 13 18 14.13 – Refrigeration Equipment Specifications. 
4. Section 13 18 14.15 – Ice System – Refrigeration System Insulation. 
5. Section 13 18 14.16 – Ice System - Piping Specialties. 
6. Section 13 18 14.17 – Ice System - Piping and Fittings. 
7. Section 13 18 14.18 – Ice System - Valves and Accessories. 
8. Electrical Specification Sections. 

1.4 SUBMITTALS 

A. Submit Shop Drawings, Operation and Maintenance Manuals, for all equipment and 
materials as required in Section 13 18 00. 

1.5 WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 
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1.6 QUALITY ASSURANCE 

A. Shall be as required in Section 13 18 00. 

1.7 DELIVERY, STORAGE AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 APPROVED MANUFACTURERS 

A. Grundfos, Scot, ITT Bell & Gossett, Aurora, Taco, Armstrong, or approved equal. 

2.2 DESIGN CONDITIONS 

A. Conform to the following design criteria for the two Rink Cold Floor Pumps: 

1. Model:  Grundfos Series LF-40707 – 5” x 4” or equal 
2. Maximum Flowrate 1,283.0 gpm 
3. Total Dynamic Head 83 feet 
4. Maximum Pump Speed  3,550 RPM 
5. Min. Efficiency at Design Flow 68.93 percent 
6. Motor Size 40 HP 
7. Electrical  230/460 volt, 3 phase, 60 Hz 
8. Fluid 40% Ethylene Glycol 

B. Conform to the following design criteria for the Cooling Tower Water Pump: 

1. Model:  Grundfos Series LF-40707 – 5” x 4”; close coupled 
or equal 

2. Maximum Flowrate 364 gpm 
3. Total Dynamic Head 40 feet 
4. Maximum Pump Speed  1,775 RPM 
5. Min. Efficiency at Design Flow 83.52 percent 
6. Motor Size 7.5 HP 
7. Electrical  230/460 volt, 3 phase, 60 Hz 
8. Fluid Water 

2.3 PUMP CONSTRUCTION 

A. Pumps shall be close-coupled, single-stage, end suction centrifugal design with back 
pull-out, capable of being serviced without disruption of the pipe connections. Rink cold 
floor circulation pumps shall be of appropriate material construction for use with 40% 
ethylene glycol solution. Cooling tower water pump shall be of appropriate material 
construction for use with water. 

B. Provide all accessories and specialties required for a complete installation. 

C. Pumps shall be suitable for continuous operation at the conditions stated herein without 
excessive noise, vibration, heating, cavitation, or any damage to the pump. 

D. Shafts shall be accurately matched and surface ground to ensure interchangeability of 
shafts and parts attached to the shaft. 

E. Pump support shall accommodate all hydraulic thrust forces. No supplementary support 
shall be required or provided. 
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F. Materials and features not specified herein shall be the manufacturer’s standard for the 
service intended. 

G. Suction and discharge connections shall be furnished with 125-lb. flanges. 

H. Provide pressure gauge connections on suction and discharge sides of each pump. 

I. Each pump shall be factory tested and thoroughly cleaned and painted at the factory, 
prior to shipment. 

2.4 PUMP MATERIALS 

A. Volute:  

1. Heavy duty cast iron, Class 30, integrally cast pedestal support, of sufficient 
thickness to withstand stresses at full operating pressure. 

2. Pump shall be rated for a minimum 175-psi working pressure. 

3. Provided with drain and vent plugs. 

B. Impellers: 

1. Protected by replaceable shaft sleeve. Cast bronze construction for water and 
glycol pumps. 

2. Keyed to shaft with non-corrosive fasteners. 

3. Statically and dynamically balanced. 

C. Shafts: 

1. Carbon steel C1045 machined and polished. 

2. Maximum deflection of 0.002 inch at the seal face under a maximum load condition. 

D. Bearings: 

1. Heavy duty, grease lubricated, regreaseable, ball bearings shall have B10 minimum 
bearing life of 50,000 hours per AFBMA test procedure. 

2. Replaceable without disturbing piping connections. 

E. Seals: 

1. Mechanical type with ceramic seat and carbon seal ring. 

2. Internal flushing capabilities. 

3. Seals shall be easily inspected and replaceable. 

F. Wearing Ring: 

1. Replaceable case wearing rings. 

G. Motor: 

1. Comply with all requirements of Section 13 18 15.02. 
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2. Maximum load shall not exceed motor nameplate rating at the unity service factor. 

3. Shall be factory aligned and shall be realigned by Contractor after installation prior 
to start-up. 

H. Baseplate: 

1. Cast iron or fabricated steel with integral drain rim. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install pumps in strict accordance with manufacturer's instructions. Access/service space 
around pumps shall not be less than minimum space recommended by pump 
manufacturer and by mechanical codes. 

B. Set pumps on concrete housekeeping pads.  

C. Decrease line size at pump connections with suction diffusers where required, long 
radius reducing elbows or concentric reducers/increasers in the vertical piping, and 
eccentric reducers/increasers for horizontal piping. Install eccentric reducers/increasers 
with the top of the pipe level. All valves and piping specialties must be full line size. 
Support piping adjacent to pump such that no weight is carried on pump casings. For 
base mounted pumps, provide supports for elbows on pump suction and discharge piping 
4-inches and over.  

D. Provide air vent and drain valve on horizontal pump casings. 

E. Provide valves as specified in the Contract Documents. 

F. Electrical: 

1. All electrical conduit, wiring, and controls required for the systems in this 
Specification shall be provided by the Contractor. All electrical components shall 
be laid out and installed by a licensed electrician. 

G. Insulate pumps, piping, valves, etc. as specified in Section 13 18 14.15. 

3.2 PAINTING 

A. Touch-up damaged coatings with touch up kit provided by the pump manufacturer. 

3.3 START-UP AND TRAINING 

A. A factory trained service representative shall be present at the time when pumps are 
placed into service and before turned over to the Owner. 

B. Manufacturer’s representative shall provide training as specified in Section 13 18 00.  

END OF SECTION 
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SECTION 13 18 14.13 

ICE SYSTEM WASTE HEAT RECOVERY 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Furnish and install waste heat recovery systems. 

1.2 GENERAL REQUIREMENTS 

A. General Description: The systems shall include heat exchangers, circulation pumps, 
compression tanks, piping, wiring, and controls. 

B. System Design and Operating Criteria: The waste heat recovery systems shall utilize 
waste heat from the refrigeration system to provide the following: 

1. Sub-Soil Heating: The sub-soil heating system shall function as a frost-deterrent 
by circulating the heated glycol solution in piping grids underneath the rink floors. 
The sub-soil recirculation pumps shall be manually controlled by the facility 
operator, based on the sub-soil temperature beneath the rink.  

2. Snow Melting: The snow melt heating system shall melt the snow recovered 
during resurfacing. The system shall include all necessary equipment, materials, 
and controls to provide a complete operative system. The snowmelt recirculation 
pump is designed to operate continuously, circulating the glycol solution through 
the heat exchanger and the snow melt pit coil. Fluid temperature is controlled by 
the thermostatic solenoid valve, which stops the flow of refrigerant through the 
heat exchanger when the desired temperature is reached. The solenoid control 
valve shall automatically control glycol temperatures between an operator 
adjustable setpoint between 40 degrees F and  
90 degrees F. 

1.3 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract, Supplemental Conditions, and Division 01. 
2. Section 13 18 00 – Ice System - General. 
3. Section 13 18 14.15 – Ice System - Refrigeration System Insulation. 
4. Section 13 18 14.16 – Ice System - Piping Specialties. 
5. Section 13 18 14.17 – Ice System - Piping and Fittings. 
6. Section 13 18 14.18 – Ice System - Valves and Accessories. 
7. Electrical Specification Sections. 

1.4 SUBMITTALS 

A. Submit shop drawings, Operation and Maintenance Manuals, and/or all equipment and 
materials as required in Section 13 18 00. 

B. Testing agency certification of ethylene glycol charge. 

1.5 WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 
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1.6 QUALITY ASSURANCE 

A. Shall be as required in Section 13 18 00. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 PIPING 

A. As specified in Section 13 18 14.17. 

2.2 WASTE HEAT SYSTEM PUMPS 

A. Approved Manufacturers: ITT Bell & Gossett, Aurora, Armstrong, or approved equal. 

B. Conform to the Following Design Criteria: 

1. Warm Floor Pump - One Pump: 

a. Model:  Grundfos/Paco IO-20709-130008-1562P; 2.5” x 2” 
b. Flow Rate: 150 gpm. 
c. Total Dynamic Head: 35 feet. 
d. Maximum Pump Speed: 1,800 RPM. 
e. Maximum Motor Size: 2 HP. 
f. Electrical: 460 volts, 3 phase, 60 Hz. 
g. Minimum Efficiency: 59.3 percent 
h. Fluid:  40% Ethylene Glycol 

2. Snow Melting System: 

a. Model:  Grundfos Series LF LC-12709; 1.5” x 1.25” close -
coupled or equal.  

b. Flow Rate: 90 gpm. 
c. Total Dynamic Head: 35 feet. 
d. Maximum Pump Speed: 1,765 RPM. 
e. Maximum Motor Size: 1.5 HP. 
f. Electrical: 230/460 volts, 3 phase, 60 Hz. 
g. Minimum Efficiency: 61.54 percent 
h. Fluid:  40% Ethylene Glycol 

C. Pumps shall be horizontal, end suction, single stage, and close-coupled. 

2.3 HEAT EXCHANGERS 

A. Approved Manufacturers: Kelvion or approved equal. 

B. Conform to the Following Design Criteria: 

1. Sub-Soil Heating System: 

a. Capacity: 14 evaporator tons (168 MBTU/HR). 
b. Refrigerant R513A. 
c. Flow Rate of 40% Ethylene Glycol Solution: 150 gpm. 
d. Glycol Temperature Out: 50 degrees F. 
e. Glycol Delta Temp: 1.86 degrees F. 
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f. Condensing Temperature: 95 degrees F (hot R513A gas from compressors). 
g. Maximum Pressure Drop: 1.0 PSI. 

2. Snow Melting System: 

a. Capacity: 36 evaporator tons (432 MBTU/HR). 
b. Refrigerant R513A. 
c. Flow Rate of 40% Ethylene Glycol Solution: 90 gpm. 
d. Glycol Temperature Out: 88 degrees F. 
e. Glycol Delta Temp: 11.6 degrees F. 
f. Condensing Temperature: 95 degrees F (hot R513A gas from compressors). 
g. Maximum Pressure Drop: 2.0 PSI. 

C. Heat exchangers shall be flat plate heat exchangers built in accordance with ASME 
Section VIII, Div. 2. 

D. Frame: A316 Grade 70 Carbon Steel. 

E. Plates: AISI 316 Stainless Steel. 

F. Gaskets: Main Body Sealing:  Hot Side: Laser Welded Neoprene  
Cold Side: Laser Welded EPDM 

G. The ring gasket material Neoprene is not suitable for polyolester (POE) oil and 
polyvinylether (PVE) oil. Please check the compressor oil which is used and adjust 
gasket material as required.  

H. Vessels shall have a relief valve connection. Connection shall include relief and purge 
valve. See Section 13 18 14.18. 

I. Vent and drain connections with ball valves on heads. 

J. Data plate shall display code compliance and capacity of vessel. 

K. Shall be shop painted with one coat of primer. 

2.4 COMPRESSION TANKS 

A. Approved Manufacturers: ITT Bell & Gossett, John Wood Company, Wessel Company, 
Taco, Armstrong, or approved equal. 

B. Tank capacity – as indicated on Drawing Schedules. 

C. Horizontal, steel tanks stamped at 125-psi working pressure.  

D. Tanks shall be constructed in accordance with Section VIII of the ASME Boiler and 
Pressure Vessel Code. 

E. Shall have gauge glass with 1/2-inch gauge glass tappings and 1-inch NPT tappings. 

F. Air Control Tank Fitting:  

1. Shall be ITT Bell & Gossett tank fitting ATFL, Armstrong, or approved equal. 

2. Cast iron body, copper tubes, brass vent tube plug, and stainless steel ball check. 

G. Shall be shop painted with one coat of air-dry enamel. 
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2.5 SNOW-MELT COIL 

A. Fabricate coil from stainless steel as shown on the Drawings. All connections shall be 
mechanically connected except for the flanged connections above the pit water level. 

2.6 CIRCULATION FLUID 

A. Circulation fluid for both the subsoil heating and snowmelt systems shall be a 40% by 
volume ethylene glycol and deionized water solution (glycol/water).  

2.7 ACCESSORIES 

A. All thermometers, gauges, valves, etc. shall be provided and installed as required and 
shown on the Drawing and in accordance to Sections 13 18 14.16 and 13 18 14.18. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install all pumps in strict accordance with manufacturer's instructions. Access/service 
space around pumps shall not be less than minimum space recommended by pump 
manufacturer and by the mechanical codes. 

B. All valves and piping specialties must be full line size. Support piping adjacent to pump 
such that no weight is carried on pump casings.  

C. Provide air vent and drain valve on horizontal pump casings. 

D. Provide valves in locations specified in the Contract Documents. See Section 13 18 
14.18 for valve specifications. 

E. All piping, controls, and accessories shall be mounted from walls and ceilings in the 
Mechanical Room, or on structural steel equipment racks provided by the Contractor. 
Compression tanks and heat exchangers may be ceiling or rack mounted at the 
Contractor’s option. 

F. The snow-melt coil shall be installed into concrete pit as shown on the Drawings. Actual 
pit dimensions shall be confirmed prior to manufacture of the coil. 

G. Electrical: 

1. All electrical conduit, wiring, and controls required for the systems in this 
Specification shall be provided by the Contractor. All electrical components shall 
be laid out and installed by a licensed Electrician. 

2. Additional electrical requirements are described in the Electrical Specifications. 

H. Insulate pumps, vessels, piping, valves, etc. as specified in Section 13 18 14.15. 

3.2 PAINTING 

A. Touch-up damaged coatings with touch up kit provided by pump manufacturer. 

B. All piping, vessels, and other system components subject to rust or corrosion, and not 
provided with a factory finish, shall be field primed and painted with two coats of alkyd 
egg-shell enamel. 
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3.3 START-UP AND TRAINING 

3.4 START-UP, COMMISSIONING, AND TRAINING 

A. Factory trained service representatives shall be present at the time the heat exchangers 
and pumps are started, commissioned, and placed into service. 

B. Start-up and commissioning of the heat exchangers and pumps shall conform to Section 
13 18 00 requirements, including requirements of ANSI/IIAR Standard 5-2013 Start-up 
and Commissioning of Closed-Circuit Ammonia Refrigeration Systems. Required start-up 
and commissioning documentation, both preliminary and final, shall be submitted to the 
Engineer and Owner. 

C. Manufacturer’s representatives shall provide training as specified in Section 13 18 00.  

END OF SECTION 
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SECTION 13 18 14.14 

ICE SYSTEM CHEMICAL TREATMENT SYSTEM 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Water treatment system for cooling tower. 

1.2 GENERAL REQUIREMENTS 

A. Furnish and install complete and operating water treatment system for the cooling tower 
to control scale, corrosion, and biological growth. System shall include all required 
equipment, piping, and control wiring. The equipment shall consist of but not be limited to 
the following: conductivity controller with water meter-initiated pulse timer and flow 
through probe; bleed-off solenoid valve and Y strainer; chemical metering pump; 
chemical injection assembly; contacting head water meter. 

1.3 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract, Supplemental Conditions, and Division 01. 
2. Section 13 18 00 – Ice System - General.  
3. Sections 13 18 14.01 through 13 18 14.13 – Ice Rink Refrigeration Equipment. 
4. Section 13 18 14.16 – Ice System - Piping Specialties. 
5. Section 13 18 14.17 – Ice System - Piping and Fittings. 
6. Section 13 18 14.18 – Ice System - Valves and Accessories. 
7. Electrical Specification Sections. 

1.4 SUBMITTALS 

A. Shall be as required in Section 13 18 00. 

1.5 WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 CONTROLLER 

A. Approved Manufacturers: Lakewood Instruments Model 140 Water Treatment Controller 
or approved equal: 

1. User friendly menu interface. 
2. Scheduled fee, two relays for biocides or other chemicals. 
3. Ball valve delay feature for accurate control of motorized ball valves.  
4. One meter input: conductivity input, flow switch input, and 4-20 mA are standard 

features.  
5. Removable power cord and receptacles for simple conduit installations. 
6. Onboard selector switch for 120 or 240 VAC power.  
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7. LED indicators for power, alarm, and relay status. 

2.2 CONTACTING HEAD METER 

A. Approved Manufacturers: Morr Control, Inc., or approved equal: 

1. 5/8-inch WM-1. 
2. Contacting head to be calibrated to 10 to 100 gallons/contact. 

2.3 BLEED-OFF SOLENOID VALVE AND Y STRAINER 

A. A bleed-off assembly consisting of a solenoid valve and Y strainer which is sized to the 
specific system capacity and pressure is required. 

B. The bleed-off solenoid valve shall be an ASCO Model 8210D, or approved equal, 
consisting of a brass body, NEMA 1 enclosure rated at 120 volts. 

C. Bleed-off assembly shall include a throttling valve. 

2.4 CHEMICAL FEED PUMP 

A. Approved Manufacturers: Chem-Tech Series E700S or approved equal. 

B. The chemical feed pump shall be an electronic metering positive displacement type 
pump. 

C. The feed rate shall be adjustable while the pump is operating. 

D. All polyethylene suction and discharge tubing shall be supplied, along with foot valve and 
injection valve. 

E. Furnish and install corrosion resistant wall mounted shelf for feed pump. 

2.5 INJECTION ASSEMBLY 

A. Approved Manufacturers: Neptune Chemical Pump Company or approved equal. 

B. A PVC injection assembly shall be installed for injection of chemicals into the condenser 
water line. 

2.6 BIOCIDE FEEDER SYSTEM 

A. Approved Manufacturers: Hydro Systems Company, Autodose Model 1070, or approved 
equal. 

B. Biocide feeder shall include 7-day programmable controller and pump. 

2.7 PIPING AND FITTINGS 

A. As shown on the drawings. 

2.8 WATER TREATMENT CHEMICALS 

A. Provide a 1-year supply of the recommended formulas for the prevention of scale, 
corrosion, and biological growth in the open recirculating system. All formulations must 
be compatible with system construction materials and meet or exceed all environmental 
requirements.  
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Completely flush all systems before starting up. 

B. Provide painted plywood mounting panel, with galvanized steel strut supports. 

C. All electrical conduit, wiring, and controls required for the system in this Specification 
shall be provided by the Ice System Contractor. All electrical components shall be laid out 
and installed by a licensed Electrician. 

D. Further electrical requirements are included in the Electrical Specifications. 

3.2 START-UP, COMMISSIONING, AND TRAINING 

A. Start-up and commissioning of the chemical treatment system shall conform to Section 
13 18 00 requirements. Required start-up and commissioning documentation, both 
preliminary and final, shall be submitted to the Engineer and Owner. 

B. Manufacturer’s representative shall provide training as specified in Section 13 18 00.  

3.3 WATER TESTING & CHEMICAL ADJUSTMENT 

A. Provide water analysis after condensing system has been started up and is in full normal 
operation, and passivation is completed. Water analysis shall include, as a minimum, 
testing of: 

Ca (as CaCO3)   Maximum level 1,000 ppm (parts per million) 

Total alkalinity   Maximum level 1,000 ppm 

SiO2   Maximum level 100 ppm 

Clˉ Maximum level 250 ppm 

Conductivity  Maximum level 2,000 µS/cm (micro siemens per cm)  

B. The number of operation cycles shall be determined by dividing the maximum allowed 
concentration of each parameter by the actual concentration level of each parameter 
found in the potable makeup water. Adjust chemical dosage rates and bleed-water 
release rates to achieve a minimum 10 operation cycles, without exceeding the maximum 
value for any parameter.  

C. Provide documentation of water testing results to Owner and Engineer, certifying that 
system adjustments have been performed to achieve a minimum of 10 operation cycles. 

END OF SECTION 
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SECTION 13 18 14.15 

ICE SYSTEM INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pipe and equipment insulation.  

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract and Division 01 Sections apply to work of this Section. 
2. Section 13 18 00 – Ice System - General. 
3. Section 13 18 14.05 – Ice System – Premanufactured Chiller. 
4. Section 13 18 14.08 – Ice System – Cooling Tower 
5. Section 13 18 14.12 – Ice System - Pumps. 
6. Section 13 18 14.13 – Ice System Waste Heat Recovery 
7. Section 13 18 14.17 – Ice System Piping and Fittings 

1.3 SUBMITTALS 

A. Submit shop drawings on all materials as required in Section 13 18 00. 

1.4 WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 

1.5 QUALITY ASSURANCE 

A. Shall be as required in Section 13 18 00. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 PIPING AND EQUIPMENT INSULATION 

A. Manufacturers: Armstrong World Industries – Armaflex II, Ownes-Corning, Manville, 
DOW Knauf, Certainteed, or approved equal. 

B. Use composite insulation systems (insulation, jackets, sealants, mastic, and adhesives) 
that have a flame spread rating of 25 or less and smoke developed rating of 50 or less, 
with the following exceptions: 

1. Outdoor mechanical insulation may have a flame spread rating of 75 and a 
smoke developed rating of 150. 

2. Pipe insulation that is not located in an air plenum may have a flame spread 
rating not over 25, and a smoke developed rating no higher than 150. 
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3. Materials shall be compatible and shall not contribute to corrosion, softening, or 
otherwise attack surfaces to which applied. Materials to be used on stainless 
surfaces shall meet ASTM C795 requirements.  

C. Insulating materials shall be fire retardant, moisture and mildew resistant, and vermin 
proof. Materials or accessories containing asbestos will not be accepted. 

D. Insulation shall be suitable to receive jackets, adhesives, and coatings as indicated. 

E. Jackets shall have puncture resistance based on ASTM D781 Test Methods.  

F. Vapor barriers shall have perm ratings based on ASTM E96 Procedure A. 

G. Insulation Types: 

1. Type 1, Rigid Fiberglass Insulation: 

a. Inside Applications: Minimum nominal density of 3 lbs. per cubic foot, 
and thermal conductivity of not more than 0.23 at 75 degrees F mean 
temperature. 

b. Vapor barrier cover shall be heavy-duty fire retardant material with glass 
fiber reinforcing and self-sealing lap, and white Kraft finish suitable for 
painting. Beach puncture resistance to be 50 units minimum. Vapor 
barrier shall be 0.001-inch aluminum foil adhered to the inner surface of 
the cover. Permeance shall not exceed 0.02 perms. Securing stapes 
must be coated with vapor barrier mastic. 

2. Type 2, Block Insulation: 

a. Polystyrene, ASTM C578, suitable for temperature to 180 degrees F 
maximum. Thermal conductivity shall not be more than 0.23 at 75 
degrees F. 

3. Type 3, Flexible Elastomeric Thermal Pipe Insulation: 

a. Suitable for service from -40 degrees F to +220 degrees F. 

4. Type 4, Urethane Pipe Insulation: 

a. 2-pcf density, K-factor 0.13. 

5. Type 5, Extruded Polystyrene: 

a. 1.8 lb/cubic feet density, Dow Styrofoam, or approved equal. 

H. Protective Jacket Types: 

1. Type 2, PVC Jacket: 

a. ASTM C921, 1-piece molded type fitting covers and sheet material, color 
as specified. 

b. Minimum service temperature of 0 degrees F. Maximum service 
temperature of 150 degrees F. 

c. Moisture vapor transmission ASTM E96; 0.002-perm inch. 
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d. Maximum flame spread ASTM E84; 25. Maximum smoke developed 
ASTM <E84; 50. 

e. Thickness of 30 mil with brush-on welding adhesive connections. Cover 
adhesive mastic shall be compatible with insulation. 

2. Type 3, PVC Jacket: 

a. ASTM D1784, Grade 1. High impact seamless PVC jacket, color as 
specified. 

I. Accessories: 

1. All products shall be compatible with surfaces and materials on which they are 
applied, and suitable for use at operating temperatures of the systems to which 
they are applied. 

2. Adhesives, sealants, and protective finishes shall be as recommended by 
insulation manufacturer for applications specified. 

3. Insulation bands to be 3/4 inch wide, constructed of aluminum, or stainless steel. 
Minimum thickness to be 0.015 inch for aluminum and 0.010 inch for stainless steel. 

4. Insulating cement to be ANSI/ASTM C195, hydraulic setting mineral wool. 

5. Finishing cement to be ASTM C449. 

6. Bedding compounds to be non-shrinking, and permanently flexible. 

7. Vapor barrier coatings to be non-flammable, fire resistant, polymeric resin. 

8. Wire mesh reinforcing shall be corrosion resistant metal with a hexagonal pattern. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. The Contractor shall notify the Engineer a minimum of 5 days in advance of placing 
insulation so that necessary piping inspections can be performed. 

B. Do not insulate systems or equipment that are specified to be pressure tested or 
inspected until testing and inspection have been successfully completed. 

3.2 GENERAL INSTALLATION  

A. Insulation, jackets or accessories shall only be installed under ambient temperatures or 
conditions recommended by the manufacturer of the material. 

B. Insulation and jackets shall be provided as indicated in Schedules 3.03.I and 3.04.D. 
Schedules apply to both exposed and concealed applications, unless noted otherwise. 

C. Install insulation with smooth and even surfaces, and on clean and dry surfaces. Poorly 
fitted joints or use of filler in voids will not be accepted. Provide neatly beveled 
terminations at all nameplates, uninsulated fittings, or at other locations where insulation 
terminates. 

D. Use full-length material (as delivered from manufacturer) wherever possible. Scrap 
piecing of insulation will not be accepted. 
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E. Provide removable insulation sections to permit easy access, where inspection service or 
repair, are required. 

F. Install jackets with longitudinal joints facing wall or ceiling. 

G. Insulation shall be continuous through sleeves and openings except where partitions or 
assemblies are fire rated. Penetrations through rated assemblies shall be sealed with 
fireproofing insulation. 

H. Provide a complete vapor barrier for insulation on the following systems: 

1. Cold water make-up. 
2. Cold glycol fluid. 
3. Cold ammonia refrigerant. 
4. Equipment and heat exchangers with an operating surface temperature below 65 

degrees F. 

3.3 PIPING, VALVES, AND FITTING INSULATION 

A. Fittings and valves may be insulated with factory molded or built up insulation. Built up 
insulation must have the same thickness as adjoining insulation. 

B. One piece insulated PVC covers may be used for fittings and valves if insulation 
thickness and thermal performance is the same as adjoining insulation. Seams, joints 
between PVC cover and adjoining pipe insulation and any staples or tacks used to 
secure seams in PVC covers must be covered with 2-inch wide, 10-mil PVC tape. 

C. Provide inserts of high-density block insulation at hanger or support locations. Insert must 
be installed under the finish jacket on piping 2 inches and larger to prevent insulation 
from sagging or compressing at support points. Inserts shall be heavy density insulating 
material suitable for the operating temperature range of the system being insulated. 
Wood blocks will not be accepted. Insulation inserts shall not be less than the following 
lengths: 

Pipe Size Length 
Through 2-1/2 inches  10 Inches 
3 Inches to 6 Inches  12 Inches 
8 Inches to 10 Inches  16 Inches 
12 Inches and larger  22 Inches 

D. Insulation shall be applied to piping with butt joints and longitudinal seams closed tightly. 

E. Minimum acceptable lap on factory applied jackets shall be 2 inches, firmly cemented 
with lap adhesive. 

F. All seams and butt joints must be sealed with an adhesive recommended by the 
insulation manufacturer. Vapor barrier mastic is required at all seams for ammonia piping. 

G. Type 2, 3, 4, and 5 insulation shall be applied to piping with bonding adhesive and 
staggered joints. Fill all joints and seams with vapor barrier sealant. 

H. On insulated piping with vapor barrier, insulate fittings, valves, unions, flanges, strainers, 
flexible connections, and expansion joints. Insulation for valves, unions, strainers, flexible 
connections, and expansion joints shall be removable for inspection and repair. 

I. Insulation shall be provided for the exposed portion of the subsoil heat piping in the 
Mechanical Room, but not for the buried subsoil heat transmission mains. Provide and 
install pipe insulation as indicated in the following schedule: 
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Pipe Description Insulation Thickness Jacket 

Above Grade & Buried Cold Glycol 
Piping Type 5 See below * Type 2, white color 

Ammonia Refrigeration 

Suction and Cold Liquid Piping  Type 5 See below * Type 2, yellow color 

*Pipe size 1/2 to 1-1/4 Inch 1-1/2 to 10 Inch  

Insulation Thickness 1-1/2 Inches 2 Inches 

3.4 EQUIPMENT INSULATION 

A. Where equipment is specified to be leak tested prior to operation, do not install insulation 
until testing and any necessary repairs have been successfully completed. 

B. Insulation shall be applied to equipment shells with bonding adhesive and staggered 
joints. Fill all joints and seams with vapor barrier sealant. 

C. Provide insulated boxes with protective jacket where access is required for cleaning, 
repair, or inspection. Boxes must be easily removable without causing damage to 
insulation or equipment. 

D. Insulation shall not be provided for the subsoil heat pump, snowmelt pump or snowmelt 
heat exchanger. Insulation shall be provided for the subsoil heat exchanger (1” Type 3 
without jacket). Provide and install equipment insulation as indicated in the following 
schedule: 

Equipment Insulation Thickness Jacket 

Glycol Pumps  Type 3  2 Inches None  

Flooded Chiller, Surge  
Drum, Level Column  Type 5   2 Inches Type 2, White. 

END OF SECTION 



WORK ORDER NO. E1701121B ICE SYSTEM PIPING SPECIALTIES 
RESEDA SKATE FACILITY 13 18 14.16 - 1 

SECTION 13 18 14.16 

ICE SYSTEM PIPING SPECIALTIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Expansion tanks, pressure gauges, thermometers, flow meters, and other piping 
specialties for refrigeration system. 

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract and Division 01 Sections apply to work of this Section. 
2. Section 13 18 00 – Ice System - General. 
3. Sections 13 18 14.02 through 13 18 14.13 - Refrigeration Equipment Specifications. 
4. Section 13 18 14.15 – Refrigeration System Insulation. 
5. Section 13 18 14.17 – Ice System Piping and Fittings. 
6. Section 13 18 14.18 – Ice System Valves and Accessories. 

1.3 SUBMITTALS 

A. Shall be as required in Section 13 18 00. 

1.4 WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 EXPANSION TANKS 

A. Approved Manufacturers: ITT Bell & Gossett, John Wood Company, Wessel Company, 
Armstrong, or approved equal. 

B. Capacity and Size: As shown on the schedules on the Drawings. 

C. Tank must be designed, constructed, and stamped for 125 psig at 650 degrees F in 
accordance with Section VIII, Division I of the ASME Boiler and Pressure Vessel Code, 
and registered with the National Board of Boiler and Pressure Vessel Inspectors. 

D. Tank shall have two 1/2-inch NPT gauge glass tappings in head and a minimum of two 1-
inch NPT tapings in the shell. 

E. Gauge glass shall be Henry Valve Company Type 824 or approved equal. 

F. Air Control Tank Fitting: 

1. Shall be ITT Bell & Gossett, or Armstrong tank fitting, or approved equal. 
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2. Cast iron body, copper tubes, brass vent tube plug, and stainless-steel ball 
check. 

G. Tanks shall be painted with one shop coat of air-dry enamel. 

2.2 PRESSURE GAUGES 

A. Approved Manufacturers: United Instrument, McDaniel, Ashcroft, Marshalltown, or 
approved equal. 

B. Design Conditions: 

1. Gauges shall be scaled from 0 to 50 psi. 

C. Shall be minimum 4-1/2-inch diameter, bronze bourdon tube type, glycerin filled, 1-
percent full-scale accuracy gauges, with 1/2-inch stainless steel socket. 

D. Case shall be stainless steel. 

E. Lens shall be laminated safety glass and movement and bourdon tube shall be stainless 
steel. 

F. Provide snubber and brass shut off Apollo ball valve with lever handle. Provide pipe 
nipples for handle clearance. 

2.3 AUTOMATIC AIR VENTS 

A. Approved Manufacturers: ITT Bell & Gossett No. 87, or approved equal. 

B. Shall have combination 1/2-inch FPT and 3/4-inch MPT connection and Apollo ball valve. 

2.4 REFRIGERANT STRAINERS 

A. Approved Manufacturers: Hansen Technologies, ST Series, Sporlan Valve Company, or 
approved equal. 

B. Shall include stainless steel screen and ductile iron or stainless-steel body. 

C. Shall be easily serviceable in-line. 

2.5 HANGERS 

A. Approved Manufacturers: Grinnell Figures 108, 171, 174, 260, or equivalent by Crane, or 
approved equal. 

B. Brackets: Grinnell Figures 194, 195, 199, or equivalent by Crane, or approved equal. 

C. Clevis type sized to fit neatly over insulation; provide 12-gauge pipe saddles and inserts 
of high-density block insulation at all hangers for insulated pipe as specified in  
Section 13 18 14.15 Refrigeration System Insulation. 

2.6 THERMOMETERS 

A. Approved Manufacturers: Trerice CX series, Weksler, or approved equal. 

B. Case and stem shall be adjustable. 

C. Accuracy shall be ± one scale division. 

D. Case: Bronze finish molded plastic case. 
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E. Non-breakable plastic front. 

F. Scale: -40 degrees F to 110 degrees F. 

G. Scale Size: 9 inches. 

2.7 TEMPERATURE WELLS 

A. Approved Manufacturers: Hoffman Specialty Series 1140 or approved equal. 

B. Bulb: Copper. 

2.8 THERMOCOUPLES 

A. Suitable for use with temperature wells. 

2.9 FLOW SWITCH 

A. Approved Manufacturers: McDonnell & Miller. 

B. Brass construction. 

C. NEMA 4X enclosure. 

D. Adjustable for flow sensitivity. 

E. Maximum Pressure: 150 psi. 

F. Maximum Temperature: 225 degrees F. 

2.10 SUCTION DIFFUSER/STRAINER 

A. Approved Manufacturers: ITT Bell & Gossett, Taco, Armstrong, or approved equal. 

B. Body: Flanged, cast iron. 

C. Straightening Veins: Steel or cast iron. 

D. Orifice: Steel. 

E. Strainer: 3/16-inch diameter openings, stainless steel. 

F. O-Ring Seal: EPDM. 

G. Maximum Working Pressure: 175 psi. 

H. Adjustable pipe support. 

I. Start-Up Strainer: 16 mesh bronze. 

J. Provide removable magnetic inserts. 

2.11 REPLACEABLE CORE REFRIGERANT FILTER 

A. Approved Manufacturers: Henry Type V8000, or approved equal. 

B. Shell: Steel corrosion resistant finish. 

C. Cover Plate: Ductile iron, flanged. 

D. Maximum pressure rating 275 degrees F. 
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E. Maximum Working Pressure Rating: 500 psi. 

2.12 HIGH SIDE FLOATS 

A. Approved Manufacturers: Hanson Technologies HT Series, or approved equal. 

B. Operation: High side floats shall contain a direct float operated valve that allows liquid 
refrigerant to pass but prevents gas from flowing through. 

C. Steel body, flanged housing for servicing, stainless steel float ball assembly, low friction 
composite slide valve, manual opening stem, and connections for oil drain and 
equalizer/purge lines. 

D. Operating temperature -60 to +240 degrees F. 

E. Maximum Working Pressure Rating: 400 psi. 

2.13 FLOW METERS 

A. Approved Manufacturers: RCM Industries 8000 Series or approved equal. 

B. Flow meters shall be 8” diameter wafer style to measure flow based on pressure 
differential created across a calibrated nozzle.  

C. Measurement Range: 330 to 2,000 GPM (6 to 1). 

D. Bronze body construction, ±3% accuracy, ±1% repeatability. 

E. Operation temperature range: -30°F to +212°F. 

F. Flow meters shall provide a 4-20mA signal output proportional to flow for remote 
indication, as well as a local flowrate digital display with cabinet and power supply. 
Flowrate to be displayed in gallons per minute. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. All piping specialties shall be installed as shown on the Drawings, as described herein, 
and in accordance with manufacturer’s recommendation. 

B. Expansion tanks shall be supported from the equipment skid framing, or hung from the 
building ceiling structure, with adequate supports and with gauge glass easily visible. 

C. Air vents shall be placed at all high points in the system where air may collect and not be 
carried by the system. 

D. Start-up strainers in the suction diffusers shall be removed after system start-up. 

E. Pipe supports and hangers shall be sized and spaced in conformance to Appendix F in 
ANSI/IIAR 2. Provide additional supports near equipment as necessary so the equipment 
bears minimal load from the piping. 

F. All piping shall be supported in such a way to eliminate swaying and vibration 
transmission. 

END OF SECTION 
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SECTION 13 18 14.17 

ICE SYSTEM PIPING AND FITTINGS 

PART 1 - GENERAL 

1.1 SUMMARY

A. Section Includes: 

1. Piping and fittings for ice system.  

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract and Division 01 Sections apply to work of this Section. 
2. Section 13 18 00 – Ice System General. 
3. Section 13 18 13.01 – Ice Rink Floors. 
4. Sections 13 18 14.02 through 13 18 14.13 - Refrigeration Equipment Specifications. 
5. Section 13 18 14.14 – Chemical Treatment System. 
6. Section 13 18 14.15 – Ice System Insulation. 
7. Section 13 18 14.16 – Ice System Piping Specialties. 
8. Section 13 18 14.18 – Ice System Valves and Accessories. 

1.3 SUBMITTALS 

A. Shall be as required in Section 13 18 00. 

B. Submit results of all pressure tests. 

1.4  WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 STEEL PIPE AND FITTINGS 

A. Refrigerant and heat transfer fluid piping. All pipe and fittings shall conform to ANSI/IIAR 2. 

B. Material: 

1. Piping 1-1/2 inch diameter and smaller shall be Schedule 80 carbon steel. 

2. Piping larger than 1-1/2 inch diameter shall be Schedule 40 carbon steel with 
welded joints, or Schedule 80 with threaded joints. 

3. Carbon steel pipe shall be ASTM Standard A53 Grade A or B, Type E (electric 
resistance welded) or Type S (seamless); or ASTM Standard A106 (seamless). 
Standard A53 Type F piping is not permitted. 

C. Joints: 

1. Weld end type where-ever possible. 
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2. Minimize threaded joints. 

D. Fittings: 

1. ANSI 11.9 carbon steel welding type. Fittings shall match type of pipe – standard 
fittings for standard pipe and extra-heavy fittings for extra-heavy pipe. 

2. Manufactured not field/shop fabricated. 

E. Welds: 

1. All welds shall be full penetration type welds. Pipe and fitting ends shall be 
beveled before welding. 

2.2 PIPE HANGERS 

A. See Section 13 18 14.16 Ice System Piping Specialties. 

2.3 PIPE IDENTIFICATION 

A. All piping shall be color-coded as required in Section 13 18 14.15 Refrigeration System 
Insulation. 

B. All exposed interior piping shall receive pipe markers as specified below. 

C. Pipe Markers: 

1. Shall identify the exact name of the conveyed fluid and direction of flow. 

2. Shall be provided for all Division 13 ice system piping included in this Project.  

3. Shall be rolled, plastic-coated type markers. 

4. Markers shall snap around entire circumference of pipe. 

5. Markers shall be removable. 

6. Markers requiring bonding, taping, adhesives, or other fastening devices shall not 
be allowed. 

7. Markers shall conform to ANSI and OSHA requirements for marker size, marker 
color, legend size, and legend color. 

8. Placement: 

a. Interior and exterior. 

b. Each pipe shall be labeled with a minimum of 2 markers in each room. 

c. Markers shall be installed on all branch lines of all header pipes. 

d. Markers shall be installed on all header lines between branches. 

e.  Where the same pipe goes through a wall or piece of equipment, 
markers on each side of wall are required. 

f. Markers for chemical piping shall in no case exceed 10-foot spacing. 

g. In no case, on all other piping, shall markers exceed 20-foot spacing. 
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PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION 

A. Seal all pipe penetrations through fire-rated interior walls, ceilings, or floors with fire-rated 
sealant. 

B. Provide drain lines and valves in locations necessary for complete drainage of the 
systems, including all low points in the piping system and equipment. 

C. Install pipe supports as specified in Section 13 18 14.16. 

D. All piping shall be supported in such a way to eliminate swaying.  

3.2 INSTALLATION OF BURIED PIPE 

A. Inspection: 

1. Before placing the pipe in the trench, the pipe and fittings shall be inspected for 
defects. Any defective, damaged, or unsound material shall be rejected.  

2. All foreign matter or dirt shall be removed from the inside of the pipe and fittings 
before it is lowered into its position in the trench, and shall be kept clean by 
approved means during and after laying. All openings along the line of the main 
shall be securely closed as directed, and in the suspension of work at any time, 
suitable stoppers shall be placed to prevent earth or other substances from 
entering the main. 

3. No pipe shall be laid in water or when the trench conditions are unsuitable for 
such work, except by written permission of the Engineer. 

3.3 BACKFILLING 

A. All excavation in trenches shall be backfilled to the original ground surface. The 
backfilling shall begin as soon as practical after the pipe has been placed. Prior to any 
backfilling the excavation shall be cleaned of all trash, debris, organic material, and other 
undesirable material. 

B. Backfilling and compacting shall be done as thoroughly as possible so as to prevent later 
settlement. Depositing of the backfill shall be done so the shock of falling material will not 
injure the pipe, insulation, or structures.  

C. Granular material, or other suitable material as determined by the Engineer, free from 
rocks and boulders shall be deposited in the trench simultaneously on both sides of the 
pipe for the full width of the trench to a height at least 12 inches above the top of the pipe, 
shovel placed, and hand tamped to fill completely all spaces under and adjacent to the 
pipe. 

D. Backfill material shall be compacted to at least 95 percent of the standard moisture 
density relationship of soils (ASTM D698). Under building foundations, floors, or 
structures the backfill material shall be compacted to 98 percent of the standard moisture 
density relationship of soils (ASTM D698). 

E. In the event that natural, suitable, granular material is not encountered during the normal 
excavation of the trench, or when the material encountered is determined unsuitable by 
the Engineer for backfilling around the pipe as required, the Contractor shall provide and 
place such approved material. 



WORK ORDER NO. E1701121B ICE SYSTEM PIPING AND FITTINGS 
RESEDA SKATE FACILITY 13 18 14.17 - 4 

F. Trench shall be backfilled with suitable material to obtain necessary compaction, with lift 
thickness as required, dependent on the type of roller used, but not to exceed 12 inches. 

G. Any settlements greater than one inch as measured with a string line from one edge of 
the settlement to the other within the warranty period of this Contract shall be considered 
failure of the mechanical compaction and all overlying pavements shall be repaired by the 
Contractor at no cost to the Owner. 

3.4 FLUID PIPING PRESSURE TESTS 

A. The Engineer or his designated representative shall witness the testing. Provide 5 days 
notice to allow the Engineer to be on the Site. 

B. Steel Pipe Testing Procedure: 

1. Fill the piping system with water and bleed off any trapped air. 

2. Testing: 

a. Apply a pressure of 75 psig for a period of 24 hours. 

b. After the 24-hour test has passed, increase the pressure to 100 psig for 
10 minutes. 

3. Protect all equipment during testing that is not rated for the specified pressure. 

3.5 AMMONIA REFRIGERANT PIPE PRESSURE TEST 

A. At the completion of the ammonia refrigerant pipe installation, the entire piping system 
shall be tested. 

B. The Engineer shall witness the testing. Provide 5 days notice to allow the Engineer to be 
on the Site. 

C. Testing: Piping systems shall be evacuated and leak tested in accordance with ASHRAE 
15 and ANSI/IIAR-2 for ammonia systems. 

3.6 PRIMARY REFRIGERANT CHARGING 

A. After the piping system has been evacuated, the system shall be filled with ammonia 
refrigerant as specified in Section 13 18 00 to the optimum operating level. 

3.7 INSULATION 

A. Pipes and fittings shall be insulated. See Section 13 18 14.15. 

3.8 PAINTING 

A. All steel piping, hangers, supports, and accessories that are not specified to be insulated 
shall be field painted: 

1. Surface Preparation: ST6 Blast. 

2. Primer Coat: 

a. 90G97 by Tnemec Company, Inc., or approved equal.  
b. Thickness: 1 coat 2-1/2 to 3-1/2 mils. 
c. Color: Manufacturer’s standard. 
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3. Intermediate Coat: 

a. Series 161 by Tnemec Company, Inc., or approved equal. 
b. Thickness: One coat 3 to 5 mils. 
c. Color: As specified by the Engineer selected from the Manufacturer’s 

standard colors. 

4. Finish Coat: 

a. Interior: Series 66 by Tnemec Company, Inc., or approved equal. 
b. Exterior: Series 74 by Tnemec Company, Inc., or approved equal. 
c. Thickness: One coat 3 to 5 mils. 
d. Colors: As specified by the Engineer, selected from Manufacturer’s 

standard colors. More than one color may be selected. 

END OF SECTION 
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SECTION 13 18 14.18 

ICE SYSTEM VALVES AND ACCESSORIES 

PART 1 - GENERAL

1.1 SUMMARY 

A. Section Includes: 

1. Valves and accessories for ice system. 

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract and Division 01 Sections apply to work of this Section. 
2. Section 13 18 00 – Ice System General. 
3. Section 13 18 14.12 – Pumps. 
4. Section 13 18 14.15 – Ice System Insulation. 
5. Section 13 18 14.16 – Ice System Piping Specialties. 
6. Section 13 18 14.17 – Ice System Piping and Fittings. 

1.3 SUBMITTALS 

A. Shall be as required in Section 13 18 00. 

1.4 WARRANTY/SERVICE 

A. Shall be as required in Section 13 18 00. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Shall be as required in Section 13 18 00. 

PART 2 - PRODUCTS 

2.1 SOLENOID VALVES 

A. Approved Manufacturer: Hansen Technologies, or approved equal. 

B. Heavy-duty ductile iron body, pilot operated, steel-plated bonnet-cartridge. 

C. Stainless steel piston, closing spring, solenoid tube, and pilot orifice with Teflon tapered seat. 

D. Double seal manual opening stem. 

E. Minimum Working Pressure: 400 psig. 

2.2 REFRIGERANT CHECK VALVES 

A. Approved Manufacturers: Hansen Technologies Type HCK, or approved equal. 

B. Heavy-duty ductile iron body (ASTM A536) with steel cover. 

C. Stainless steel or ductile iron piston, Teflon seat, and stainless steel closing spring. 

D. Non-asbestos, graphite composite gaskets. 
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E. Plated steel stem with o-ring seal and graphite composite packing, manual opening.  

F. Minimum Working Pressure: 400 psig. 

2.3 SEALED MOTOR VALVES 

A. Approved Manufacturers: Hansen Technologies MCV Motorized Control Valve, or 
approved equal. 

B. Sealed motor operated valve, with controlled opening and closing to minimize liquid 
hammer. 

C. Valve to be sized to conform with manufacturer’s recommended capacity table. 

D. Furnish valve manufacturer’s recommended motor valve controller. 

2.4 HAND EXPANSION VALVES 

A. Approved Manufacturers: Hansen Technologies, Sporlan, or approved equal. 

B. Ductile iron or cast steel body with frost shield. Ductile iron or steel bonnet with double 
seals constructed of neoprene o-ring or flat composite gasket. 

C. Stainless steel stem with graphite composite plus neoprene o-ring seal. 

D. Stainless steel ball bearings and Teflon seat disc. 

E. Slotted stainless steel or zinc chromate plated steel throttling plug and zinc chromate 
plated steel packing nut. 

F. Minimum Working Pressure: 400 psig. 

2.5 REFRIGERANT PURGE VALVES 

A. Approved Manufacturers: Hansen Technologies or approved equal. 

B. Forged steel, zinc-plated body. 

C. Stainless steel, polished stem, non-removable safety stem. 

D. Graphite stem packing with neoprene o-ring. 

E. Glass filled polymer seal cap with neoprene o-ring. 

F. Minimum Working Pressure: 400 psig. 

2.6 REFRIGERANT PRESSURE REGULATOR VALVE 

A. Approved Manufacturers: Hansen Technologies or approved equal. 

B. Ductile iron flanged body.  

C. Steel, disc type piston with Teflon seal. 

D. Manual opening stem, steel plated.  

2.7 REFRIGERANT SHUT-OFF VALVES (GLOBE OR ANGLE) 

A. Approved Manufacturers: Hansen Technologies or approved equal. 
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B. Ductile iron body (ASTM A536). Zinc chromate plated steel bonnet with double seals 
constructed of neoprene o-ring or flat composite gasket. 

C. Stainless steel stem with graphite composite plus neoprene o-ring seal. 

D. Stainless steel ball bearings with stainless steel ball retainer ring. 

E. Compound PbSb seat disc with stainless steel disc retainer. 

F. Packing Nut: Zinc chromate plated steel with graphite composite plus neoprene o-ring. 

G. Handwheel: Zinc chromate plated handwheel. 

2.8 AMMONIA PRESSURE RELIEF VALVES 

A. Approved Manufacturers: Hansen Technologies, Henry, Shank, Parker, or approved 
equal. 

B. Shall meet the requirements of the ANSI/ASHRAE 15 Safety Standard for Refrigeration 
Systems. 

C. Stainless steel or ductile iron body ASTM A395. 

D. Stainless steel piston, spring and seal insert. 

E. Teflon disc, steel plated cap with neoprene o-ring. 

F. Safe Working Pressure: 400 psig. 

G. Each pressure relief valve shall be selected by the Contractor to conform to system 
requirements in conformance with ANSI/ASHRAE recommendations. Pressure setting 
shall be minimum 25 percent above the maximum operating pressure, but shall not 
exceed the pressure rating of the vessel or system protected. Pressure relief valves shall 
be selected to closely match the minimum relief capacities required. Where minimal relief 
capacity is required for small vessels and compressors, low capacity relief valves such as 
Shank Model No. 800 shall be used. 

H. Pressure vessels 10 cubic feet volume or more, as well as elsewhere shown on the 
drawings, shall include dual pressure relief valves, with 3-way dual shut-off valve.  

2.9 TRIPLE DUTY VALVES 

A. Approved Manufacturers: ITT Bell & Gossett, Armstrong, or approved equal. 

B. Operates as nonslam check valve, shutoff valve, and throttling valve. 

C. Cast iron or flanged body, brass seat, and bronze disc with EPDM seat insert. 

D. Stainless steel stem and spring, and Teflon-graphite packing. 

E. Minimum Working Pressure: 175 psi. 

2.10 NON-SLAM CHECK VALVES 

A. Approved Manufacturers: Nibco, Stockham, or approved equal. 

B. Cast iron flanged body, bonnet, disc plate, and disc cage, ASTM A126, Class B. 

C. Cast bronze disc, seat ring, and hanger, ASTM B585, Alloy C84400. 
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D. Brass side plug, hanger pin, disc nut, disc bolt, ASTM B16, Alloy C36000. 

E. Renewable Seat and Disc. 

F. Minimum Working Pressure: 125 psi. 

2.11 BALL VALVES 

A. Approved Manufacturers: Apollo 70 Series or approved equal. 

B. Bronze body, 316 stainless steel ball and Teflon seats. 

C. Provide stem extensions on insulated piping. 

2.12 BUTTERFLY VALVES 

A. Approved Manufacturers: Stockham LG-512 wafer type, Pratt, Henry, or approved equal. 

B. Cast iron body and stainless steel shaft. 

C. Teflon, nylatron, or acetal bearings. 

D. EPDM resilent seat. 

E. Provide valve neck extension if needed for valves installed in insulated pipe. 

2.13  VALVE TAGS 

A. All valves to be tagged with non-ferrous metal or plastic tags fastened to valve stems. 

B. Fasteners shall be non-ferrous, or corrosion proof. 

C. The Contractor shall obtain from the Engineer the designation to be used for each valve. 

2.14 VALVE CONTROLLER 

A. Controller shall provide adjustable high-pressure cut-out control, with automatic reset, 
and shall function to open the automatic crossover connection solenoid valve and send a 
signal to shut-down the refrigeration system when the refrigeration high-side pressure 
exceeds 235 PSI. Controller shall be designed for operation with ammonia refrigerant. 

B. Controller shall be Johnson Controls, Penn, or approved equal. 

2.15 LIQUID DRAIN BALL VALVES 

A. Steel body valve, with “Deadman” spring return handle ball valve, automatically returns to 
closed position when handle is released. 

B. Valve shall be Hansen 89 Series or approved equal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. All valves and accessories shall be installed as shown on the Drawings, as described 
herein, and in accordance with manufacturer’s recommendation. 

B. Install solenoid valves with sufficient room above valves to remove coils.  
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C. Provide drain lines and valves in locations necessary for complete drainage of 
refrigeration system, including all low points in piping system and equipment. 

D. Pipe all air release valves and pressure relief valve discharge ports to floor using 
appropriate diameter copper tubing.  

E. Contractor shall provide power, wiring, and controls to all electrically serviced equipment 
specified herein. All final electrical connections shall be made to allow the equipment to 
operate for the intended purpose. 

3.2 START-UP TRAINING 

A. As specified in Section 13 18 00. 

END OF SECTION 
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SECTION 13 18 16 

ICE RINK DASHER BOARDS 

PART 1 - GENERAL

1.1 SUMMARY 

A. Section Includes: 

1. Supply and install ice rink dasher boards with boxes, shielding, gates, netting, 
and accessories.  

1.2 RELATED SECTIONS 

A. Related Work Specified Elsewhere: 

1. Conditions of the Contract, Supplemental Conditions, and Division 01. 
2. Section 13 18 13.02 – Ice Rink Floors. 

1.3 SUBMITTALS 

A. The manufacturer/supplier shall prepare shop drawings that itemize sizes and materials, 
as well as construction details for installation.  

B. Polyethylene and tempered glass samples, minimum 4” by 4” size, shall be submitted for 
Owner/Engineer selection of color and approval of quality. 

1.4 QUALITY ASSURANCE 

A. All materials shall be constructed, manufactured, and installed per Drawings and 
Specifications. All equipment and materials supplied shall be of the best grade material 
and construction. Manufacturer must have at least five installations in the past five years 
similar in construction to these Specifications. A list of these installations including 
names, addresses, contacts, and telephone numbers is to be included with requests for 
approval of manufacturers other than those listed in Paragraph 13 18 16.2.01.A below. 

B. Any manufacturer proposing to Bid this Project and not listed in Paragraph 13 18 
16.2.01.A shall supply a sample panel of proposed dasher system showing exactly how 
the system will be manufactured. Samples shall show how shield-mounting hardware will 
be attached to system, as well as samples of framing, facing, gate latches, hinges, and 
related hardware. 

1.5 GUARANTEE 

A. Manufacturer shall guarantee all equipment from defects in materials and/or 
workmanship for a period of 3-years from project completion. 

1.6 DELIVERY 

A. To be arranged to coordinate with Completion Date of the Project. Delivery date shall 
allow for sufficient installation time prior to Project Substantial Completion Date. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. New Dasher Board System: 
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1. Rink Systems, Inc. 
2. Others by prior approval only. 

2.2 MATERIALS AND EQUIPMENT 

A. Demountable Frame Sections - Steel Framing: 

1. Dasher panels shall be fabricated in demountable sections of nominal 8’-0” 
length and 3’-6” height. The design of all panels, whether straight section, curved 
section, or section in which a gate is located, shall be fundamentally similar. 
Each section shall be constructed of two horizontal 1-1/2” x 2” x 3/16” steel 
angles (or 2” x 2” x 3/16” steel angles) at the top and intermediate locations and 
one horizontal 1-1/2” x 2” x ¼” steel angle (or 2” x 2” x ¼” steel angle) used at the 
base location. An additional 1” x 1” by 0.083” steel tube (or 1” x 1-1/2” x 14-
gauge steel tube) shall be used at the top rear location to aid in fastening the cap 
rail to the frame. All horizontal members shall be welded to a specially designed 
11-gauge x 6” width steel end plates on each end of the panel. All vertical formed 
channels must have minimum ¾” return edges. 

2. Each end plate shall have three matching holes to accommodate ½” diameter 
through bolts.  

3. An additional 2” x 1-1/2” x ¼” steel angle (or 2” x 1-1/2” x ¼” steel angle) shall be 
welded to the back and bottom of each panel to form a continuous slot for 
anchoring panel to the floor.  

4. An additional 1” x 2” x 0.083” steel tube shall be welded horizontally to the back 
of all panels to aid in fastening and supporting of the backer sheets. The location 
of this steel tube varies with location and sizing of backer sheets. 

5. In panels over 5’-0” in length, an additional 1-1/2” x 3” x 14-gauge steel tube (or 
2” x 3” x 0.120” steel tube) shall be welded at the center point of the panel 
vertically to add rigidity. 

6. All steel angles and formed channels used to make up dasher panels and gates 
shall be pre-punched with slotted holes to allow expansion and contraction in the 
polyethylene dasher facing due to changes in temperature. Round holes and 
self-tapping screws are not acceptable. 

7. Each panel is to be a completely welded assembly. After the construction of the 
framing, each panel is to be hot dip galvanized. Zinc or nickel plating is not 
acceptable. 

8. The use of rectangular or square steel tubing for horizontal framing members or 
end vertical framing members is not acceptable unless specifically described in 
this specification. 

9. Systems that require separate support posts or angle supports to support the 
dasher system are not acceptable. 

B. Floor Anchors: 

1. The Contractor shall supply all new inserts, anchors, and hardware required for 
the installation of the dasher boards around the perimeter of the rink. Installation 
of the anchors within the concrete slab formwork shall be by the Dasher Board 
Supplier. Anchors shall be 5/8” (or ¾” at the Contractor’s option) diameter zinc-
plated steel internally threaded inserts, as detailed on the drawings. Drilled-in or 
expansion anchors will not be acceptable. 
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2. The Contractor shall furnish ½” x 4” x 5” galvanized steel or aluminum hold down 
plates at each anchor.  

3. Each anchor shall be supplied with a 2” length zinc-plated steel bolt and washer 
to fasten dasher board foot plate as well as corrosion resistant flush plugs to be 
utilized when dasher boards are removed. The number of flush plugs to be 
furnished shall be the number of anchors installed plus 10 percent. Flush plugs 
shall be removable with a hex type Allen wrench, not a Phillips or straight blade 
screwdriver. 

C. Dasher Facing: 

1. Dasher board facing shall be ½” (0.500”± 0.02”) thickness stress relieved high-
density virgin polyethylene. 

2. Facing panels shall be one piece and cut to match length of demountable 
framing section. 

3. Polyethylene to be furnished in a bright white color. Natural white is not 
acceptable. The color of all facing must match. 

4. Reprocessed or reground polyethylene is not acceptable. 

5. On panels that require red and blue lines, the facing shall be routed ¼” deep by 
the width necessary so that a ¼” thick red or blue panel of high-density 
polyethylene can be inserted into this area. Fastening the polyethylene red or 
blue line to the front of the white dasher panel or cutting the panels to insert a ½” 
thick line with a secondary backer is not acceptable. 

6. The ½” polyethylene shall be attached to the horizontal angles with ¼” diameter 
Phillips flat head machine screws, flat washers, and ¼” nylon insert lock nuts 
where possible. Spacing of the ¼” diameter screws shall not exceed 1”-0” on 
center. Heads of screws shall be painted to color match dasher facing and kick 
plate. The use of self-tapping or sheet metal screws to attach dasher facing is not 
acceptable. 

D. Backer Panels: 

1. 3/8” thickness high-density polyethylene panels shall be attached to the back 
side of dasher board framework.. 

2. All polyethylene shall be attached to the framework with ¼” diameter by 1-1/4” 
Phillips flat head, Type F thread cutting screws. 

3. Color of backer sheets shall be bright white. 

E. Caprail: 

1. High-density polyethylene caprail ¾” thickness shall be fastened to the top 
horizontal-framing members. Heads of screws to be painted to color match 
caprail. Spacing of the ¼” diameter screws (2 rows) shall not exceed 24” on 
center. The use of nylon rivets or sheet metal screws is unacceptable. The front 
and back edges of the caprail shall have smooth and radiused edges. 

2. Caprail shall overhang backside of frame around the entire rink perimeter to 
match with backer sheets. 
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3. Color of caprail shall be selected by the Owner after the Bid. Manufacturer shall 
offer minimum 5 color choices, which shall include red, dark blue, light blue, 
yellow, and one other choice. 

F. Skaters and Player Gates: 

1. Four 30” wide player gates. 

2. Two 30” wide penalty gates. 

3. Four 30” wide box divider access gates.  

4. Access gates and player gates shall be widths shown on the Drawings. 

5. Gates shall be built into 8’-0” panels and shall be left or right-hand swing, as 
shown on the Drawings. 

6. Gate panel framing and gate plugs shall be made of pre-punched slotted formed 
channels both vertically and horizontally, except at the bottom location where the 
two continuous parallel angles form a continuous slot identical to the standard 
panels. 

7. The gate latch shall be equipped with a spring-loaded bolt or gravity operated 
double latch mechanism so that the gate may be closed and latched in a single 
movement. 

8. The hinges for access and player gates shall be two adjustable, lift off type, 
welded to the frame. All hinge assemblies shall have grease fittings for easy 
lubrication. 

9. All single swing access and player gates shall have one 3/8” thick x 3-1/2” wide x 
4-1/2” long door stop welded to the gate frame. Skaters gate spring latches must 
be equipped with push button releases located on the caprail on the ice side of 
shielding so that the gate can be opened from the ice side. 

10. Gates with shielding must be made to accept spectator shield mounting 
hardware. 

11. Thresholds for access gates shall be 2”± ¼” above floor level. 

12. Thresholds for team and penalty box gates shall be 8” ± ¼” above floor level. 

G. Equipment Gates: 

1. Shall be a one double leaf gate with a 10’–0” opening and three with a 6’-0” 
opening. 

2. Gate panel framing shall be made of pre-punched slotted channels vertically and 
horizontally. All hinge assemblies shall have grease fittings for easy lubrication. 

3. The equipment gate hinges shall be two adjustable, lift off type, welded to the frame. 

4. Equipment gate latch is to be the sliding bar type 2” x 2” by 12-gauge square 
tubing or 2” x 2” solid rods with a large grasp handle. 

5. Each equipment gate leaf shall lock into the steel threshold by means of ¾” x 12” 
long cane bolts. 
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6. Each equipment gate leaf shall be equipped with an adjustable spring-loaded 
caster. 

7. The equipment gates shall be furnished with metal thresholds 1-1/2” high, with 
½” white poly sills. 

H. Hardware: 

1. All steel hardware shall be galvanized or zinc plated for rust resistance after 
welding. 

2. Hardware shall include hinges, latches, nuts, bolts, washers, and miscellaneous 
fastening devices necessary for complete installation. 

I. Kickplate: 

1. Kickplate shall be constructed of ½” thick high-density polyethylene 8” high  

2. The top edge of the kickplate shall be beveled or shall have a ¼” radius or bevel. 

3. The kickplate shall be fastened to the bottom of the dasher panel using ¼” 
diameter Phillips flat head machine screws. The heads of the screws are to be 
painted to color match the kickplate. 

4. Color of kickplate shall be selected by the Owner after the Bid. Manufacturer 
shall offer minimum 3 color choices, which shall include light blue, yellow, and 
one other choice. 

J. Thresholds: 

1. Access, player, and equipment gates shall have white high-density polyethylene 
thresholds that can be removed and replaced when wearing occurs. Sills shall be 
1” thickness for player gates, and minimum ½” thickness for access and 
equipment gates. 

K. Spectator Shield Mounting: 

1. Spectator shields on sides of rink shall include “supportless” style mounting slots.  
The support slots shall be furnished complete with base gaskets. 

2. Spectator shields at the ends and radius of the rink shall include posts. Spectator 
shield mounting supports shall be round in design and of two-piece construction, 
made of solid architectural grade extruded aluminum with clear anodized finish.  
Support back shall be installed through a snug fitting contoured opening in the 
finished sill and secured at the bottom with a support-mounting bracket to the 
center stringer of the dasher panel.  Installation of glass panels to be from the 
rink side with the vertical support within the dimensions of the boards, with no 
protruding anchors behind the boards.  The supports are to be furnished 
complete with polyethylene shield gasketing.  Total width of supports not to 
exceed 2-1/2”. 

3. Mounting hardware is to be removable so that the posts and spectator shielding 
can be removed without demounting or disassembling the dasher system.  The 
round shield supports shall be attached at the center angle with a “J” fitting that 
extends a minimum of 1-1/4” below the center angle. 

4. Gate shield mounting hardware shall be made of solid architectural grade 
extruded aluminum with clear anodized finish.  It shall be of one-piece design to 
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allow the operation of gate sections.  The supports are to be furnished complete 
with polyethylene shield gasketing. 

5. The height of the supports shall be 1” below the proposed top of shielding height. 

6. The spectator shield supports are to be nominally 48” apart, except at gates or 
similar openings in the dasher boards. 

L. Spectator Shielding: 

1. Shielding shall be clear float safety tempered glass, except the shielding used on 
the 10’-0” width equipment gates shall be ½” thickness clear acrylic. The shields 
shall have the top two corners clipped and all edges ground to minimize 
breakage and for safety in handling. Seamed edges are not acceptable. Clear 
polycarbonate clips shall be installed between top edges of adjacent shielding at 
supportless areas. 

2. All shields shall be 48” nominal width, except at gates or similar openings in the 
dasher boards. 

3. The height of all spectator shielding shall be 72” above dasher board top rails, as 
indicated on the drawings, plus the depth of the mounting channels at the 
supportless areas. Tempered glass panels on the ends and radius corners shall 
be 5/8” thick. All other panels shall be ½” thick. 

4. Spectator shielding shall not be installed behind but at sides, but not in front of 
player boxes.  

5. Spectator shielding shall be installed at front, and both sides of the penalty boxes 
and the scorer boxes.  

6. Building contractor will install back walls of spectator boxes which team boxes 
shall butt into.  

7. The spectator shielding corners at both ends of each player box shall include 
safety pads. Pads shall include shock-absorbing foam cores with heavy-duty 18-
ounce reinforced fabric covering. Fabric color to be selected by Owner from the 
manufacturer’s standard colors. A minimum of 4 color options shall be provided. 

8. The shielding section in front of the scorer boxes shall include a 2-1/2” diameter 
speak-hole located 5’– 0” above the ice level. All edges of the holes shall be 
ground smooth. 

9. Extra tempered glass shielding shall be provided for Owner’s future replacement 
as follows. Quantities shown are per rink constructed: 

a. 3 shields for standard section, 5/8” thickness, 6’-0” height. 
b. 3 shields for standard section, ½”thickness, 6’-0” height. 
c. 2 shields for standard supportless section, ½”thickness, 6’-0” height. 
d. 1 shield for 3’–4” wide gate – 5/8” thickness, 6’-0” height. 
e. 1 shield for 3’–4” wide gate – ½” thickness, 6’-0” height. 
f. 1 shield for 2’–6” wide gate – ½” thickness, 6’-0” height. 

g. 1 shield (acrylic) for 5’–0” wide equipment gate – 1/2” thickness, 6’-0” height. 

M. Boxes: 
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1. Boxes for each rink shall consist of two player boxes, two penalty boxes, and one 
official’s box. Box dimensions shall be as shown on the Drawings. 

2. Incorporated into the player box areas shall be shelves for the storage of player’s 
water bottles. Shelves shall be 3/8” white polyethylene identical in color to the ½” 
dasher facing material and be constructed as detailed on the Drawings. Shelves 
shall be completely lined with 3/8” white polyethylene. Locate shelves along 
entire length of all player boxes, except at gates. 

3. Backer panels of ½” high-density white polyethylene panels shall be attached to 
the backside of the dasher board framework inside the player boxes. Color shall 
be identical to that of the dasher facing panels. Panels will extend the full height 
of the dasher, except at shelf locations where panels shall terminate at the height 
shown on the Drawings. Panels shall be fastened to the framework using ¼” x 1-
1/4” Phillips flat head, type F thread cutting screws. 

4. A polyethylene scorer’s table shall be installed in the official’s boxes as shown on 
the Drawings. The color of the table shall be selected by the Owner after the Bid. 
Manufacturer shall offer minimum 4 color choices, which shall include red, dark 
blue, yellow, and one other choice. 

5. Elevated flooring shall be furnished for the player, officials, and penalty box 
areas, as well as the landings and ramps for handicap access into the boxes. 
The elevated flooring shall be fabricated with aluminum or galvanized steel angle 
welded into frames 6-1/4” high. All flooring sections shall have adjustable bases 
welded to the bottom of the steel framework to allow the elevated floor sections 
to be leveled. 

6. The metal framework shall be covered with ¾” treated plywood, Tek screwed in 
place, and covered with 3/4” black rubber loose-laid matting. Rubber matting 
shall be provided for all box floors and all ramps. 

7. In the player boxes, two-tier framework shall be fabricated for a coaches’ 
walkway behind the benches. The coaches’ walkway shall be elevated 7” above 
standard box floor height. The construction of this walkway is to be identical to 
the elevated flooring in the boxes. The changes in elevation shall have ½” white 
poly covering. 

8. At handicap access ramps, the metal framework and plywood decking shall be 
designed to slope from a height of 7” down to ¼” over an 8’-0” long run. Ramp 
framework and plywood decking shall be trimmed as necessary to provide the 
maximum ¼” lower end height.  

9. Permanently mounted handrails shall be provided on one side of each handicap 
access ramp. Handrails shall be constructed of 1-1/4” galvanized steel schedule 
40 piping (1.66” O.D.), with floor post-brackets at maximum 4’-0” spacing. 
Handrails shall include horizontal extensions 1’-0” beyond top and bottom edges 
of ramps. 

N. Benches: 

1. The benches used in the players and penalty box areas shall be made of 1-1/2” 
thickness x 9-1/4” width recycled plastic lumber. Color shall be selected by the 
Owner after the Bid. Manufacturer shall offer minimum 4 color choices. 

2. Plastic benches shall be supported by full-length metal angle frames. 
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3. Lengths of benches shall be as shown on the Drawings. 

4. All edges of the benches shall have ¼” radius edges. 

5. Bench support post spacing shall not exceed 4’-0”. 

6. Removable sections of bench, each 2’-6” in length, shall be provided at locations 
shown on the drawings. Removable sections shall include leg supports that allow 
the benches to be positioned at any location. 

O. Protective Netting:  

1. Protective netting shall be installed on the spectator side, both ends, and all four 
radii of each rink. The netting shall extend from 6” below the top of shielding up 
nearly to the bottom of the arena roof structure. Netting height shall be as shown 
on the drawings. 

2. Netting shall be made from black nylon, 1-3/4” mesh fabric, 125 lb minimum 
break strength. Net shall be bound on all sides and brass grommets shall be 
installed at maximum 24” centers. 

3. 1” galvanized steel pipe shall be run continuously along the top edge of the 
netting. The tubing shall be connected to the arena roof structure with 3/16” 
galvanized steel cables at 8’-0” maximum spacing. 

4. Netting shall be attached at the bottom and top edges as shown on the drawing 
details. 

P. Shield Removal Cups: 

1. Provide two suction cup glass-handling devices per rink constructed, to facilitate 
installation and removal of shielding, complete with storage cases. 

Q. Angle Closure: 

1. Provide 2” x 2” x 3/8” polyethylene angle closure along the spectator sides of the 
rinks as shown on the Drawing Details. The color of the closure angle shall be 
white. 

R. Shielding/Dasher Board Carts: 

1. Provide two heavy-duty shielding/dasher board transport/storage carts per rink 
constructed. The 4,000-pound capacity carts shall be of welded steel 
construction, with hot-dip galvanized finish, and shall include four 8” roller 
bearing wheels, two of which shall be lockable. Carts shall be minimum 
dimensions of 82” L x 44” W x 69” H. Accessories shall include rubber protection 
strips on bottom and upright supports, and hold-down bars with full-length riveted 
rubber strips. Carts shall be Groves Incorporated Heavy-Duty Transport Rack, 
Model TR4482, as sold by Becker Arena Products, or approved equal.  

S. Hockey Goals 

1. Provide two sets (4 goals total) per rink constructed. Goals shall be constructed 
of heavy-duty tubular steel with rounded corners. Goal inside dimensions shall be 
4’-0” height x 6’-0” width. Goal main frames shall be painted red, and all other 
supporting structures shall be painted white. Each goal shall include an installed 
woven knotless nylon net (using white 6mm resin-dipped netting fabric), back 
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support pad, bottom pad, top pad, center pad, ballistic nylon skirt, and two 
freeze-in mounting posts. 

T. Threshold Ramps: 

1. Provide portable handicap access threshold ramps at all 3’-4” width player 
access gates (3 locations on each rink constructed). Ramps shall taper uniformly 
from ¼” to 1-1/2” height. Ramp dimensions shall be minimum 12-1/2” length x 
43-1/4” width. Ramps shall be formed from 100% recycled black rubber, and 
shall be manufactured by Silver Spring, or approved equal. The ramp dimensions 
described herein are based on a 2” gate sill height and ½” rubber mat thickness 
below the ramps. If either the sill or mat thickness varies, the ramp dimensions 
shall be adjusted so there in no change in elevation greater than ¼” height after 
the ramps are in place. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Manufacturer shall construct, fabricate, and deliver all materials to Site per Drawings and 
Specifications. All materials shall be installed to provide a complete dasher board system, 
with all dasher boards and spectator shielding to be straight and true to line and properly 
braced. Installation shall be done under the direct supervision of a manufacturer-trained 
representative at all times. The use of installation subcontractors without full-time 
manufacturer-trained supervision is not acceptable. 

B. Installation shall be in strict conformance with manufacturer’s requirements and 
instructions. Erect units rigid, straight, level, plumb, and true with horizontal and vertical 
lines level, securely anchored in place. Whether shown on the Drawings or not, this 
Contractor shall provide all trim, scribes, fillers, and other accessory materials for a 
complete, finished installation. No defective, scratched, marred, or otherwise damaged 
equipment and materials shall be installed. 

C. Dasher board panels shall be installed after the rink floor concrete has completed the 
specified wet cure period and has hardened sufficiently to allow construction traffic. Any 
specified concrete sealers or other surface finishes shall be applied and cured in accordance 
with the manufacturer’s recommendations prior to start of the dasher board installation. 

D. To insure player safety, the vertical gaps between adjacent facing panels and between 
adjacent kick plate panels will be measured after the dasher boards are installed, the ice 
rink floor is refrigerated, and the rink area is at its normal operating temperature. Gaps 
between adjacent panels shall be no more than 3/16” width. Where gaps exceed 3/16”, 
the full adjacent facing panel or kick plate shall be removed and replaced with longer 
panels that will reduce the gap dimension below 3/16”.  

E. At all gate locations, vertical gaps between shielding panels and posts will be measured. 
Where gaps are over 3/8”, the Contractor shall attach white polyethylene strips to the 
adjacent post in the appropriate thickness to reduce the gaps below 3/8”. 

F. Deliver extra shielding sections, shielding/dasher carts, hockey goals, flush anchor plugs, 
threshold ramps, and shield removal cups to Owner’s operations staff at time of operation 
instructions. 

3.2 ADJUSTMENTS 

A. Put all items of equipment and systems through at least five complete cycles of 
operation, verifying that each item is properly installed and properly operating. 
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B. Adjust and lubricate gate hinges and latches to operate smoothly. 

3.3 CLEANING 

A. Clean all dasher board surfaces, removing all evidence of dirt, packaging materials, and 
protective wrappings. 

B. Clean front and back surfaces of shielding, using commercial ammonia glass cleaner. 

C. Replace all damaged materials, including scratched shielding. 

END OF SECTION 



WORK ORDER NO. E1701121B TENSIONED FABRIC SPRUNG STRUCTURE 
RESEDA SKATE FACILITY 13 31 38 - 1

SECTION 13 31 38 

TENSIONED FABRIC SPRUNG STRUCTURE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install tensioned fabric sprung structure as indicated on the drawings and 
specified, including the following: 

1. Delegated design of tensioned fabric structures. 
2. Structural supports. 
3. Fittings for supports of tensioned fabric.. 
4. Tensioned fabric. 

1.3 ACTION SUBMITTALS 

A. Qualification Data: For Installer, fabricator and design engineer. 

B. Delegated-Design Submittal: For assemblies indicated to comply with performance 
requirements and design criteria, including analysis data and drawings signed and sealed 
by the qualified professional engineer responsible for their preparation including: 

1. Plans, elevations, sections, mounting heights, and frame assembly details 

2. Frame member sizes and required wall thicknesses. 

3. Welding requirements. 

4. Details of bolted and pin connections for frame assembly. 

5. Required sizes of bolts, pins, plates and tubing. 

6. Verify the fabric meets minimum engineering requirements. 

7. Details fabric attachment methods and identify thickness of all membrane plates, 
clamps and other attachment components. 

8. Cable sizes and pretension requirements. 

9. Anchor-bolt plans before foundation work begins. Include location, diameter, and 
projection of anchor bolts required to attach the tensioned fabric structures to 
foundation. Indicate column reactions at each location. 

C. Product Data: Provide product criteria, characteristics, accessories, jointing and seaming 
methods, and termination conditions. 

D. Shop Drawings: 

1. Include plans, elevations, sections, mounting heights, and frame assembly details. 

2. Preliminary member sizes with wall thickness. 
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3. Preliminary footing layout and foundation design. 

4. Show intended fabric attachment hardware and details. 

5. Identify direction, details and locations of fabric seams. 

6. Show details of fabric dimensions including length of spans, sag curvature and 
actual shaded area. 

E. Samples: 

1. Tensioned Fabric: 8.5 inch x 11 inch samples of tensioned fabric for appearance, 
texture, finish and light transmittance. 

2. Structure Finish: Manufacturer's standard sample size on metal for color, texture 
and gloss. 

3. Accessories: One of each exposed accessory in selected color and finish. 

F. Manufacturer's Installation Instructions: Indicate special preparation of substrate, 
attachment methods, and perimeter conditions requiring special attention. 

G. Warranty: Submit manufacturer warranty and ensure forms have been completed in 
Owner's name and registered with manufacturer. 

H. Maintenance Data: For tensioned fabric structures including: 

1. Methods for maintaining tensioned fabric structure fabrics and finishes. 

2. Precautions about cleaning materials and methods that could be detrimental to 
fabrics, finishes, and performance. 

1.4 QUALITY ASSURANCE 

A. Fabric Manufacturer's Qualifications: Company specializing in manufacturing the 
products specified in this section with minimum 5 years of documented experience in 
tensioned fabric manufacture. 

B. Designer Qualifications: Professional Structural Engineer with 5 years of documented 
experience in design of this work and licensed in the location of the project. 

C. Fabricator/Installer Qualifications: Company specializing in performing the work of this 
section with minimum 5 years of experience on projects of similar size, complexity and 
fabric. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. As required by the manufacturer for a warrantable installation of the installed products to 
meet the Performance and Design Criteria. 

1.6 WARRANTY 

A. Fabric Manufacturer Warranty: Provide manufacturer's standard 15 year material 
replacement warranty for water resistance and tearing of fabric. 
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PART 2 - PRODUCTS 

2.1 TENSIONED FABRIC SPRUNG STRUCTURES 

A. Design is based on tensioned fabric structures being designed, engineered, fabricated 
and installed by Sprung Instant Structures Ltd., or an acceptable substitution by one of 
the following acceptable fabricators and installers. 

1. Pfeiffer Fabritec Structures. 
2. Structurflex Inc. 
3. Robb Building Systems. 
4. Birdair Inc. 

B. Engineering, fabrication and installation of tensioned fabric structure and accessories 
shall conform to the following. 

1. The structure must be a Stressed Membrane Structure of the dimensions and 
profiles indicated on the drawings. 

2. The entire roof slope of the structure, including the peak, shall have a minimum 
slope of 26 degrees. 

3. No exterior guy ropes or cables shall be used for anchoring the structure. 

4. There will be no exposed exterior horizontal purlins. 

5. The structure shall be completely clear-span with no interior supports of any 
description. 

6. Any required miscellaneous steel components such as anchor bolts, cable 
bracing, base assemblies or attachment brackets must be zinc plated or 
galvanized.  

7. All bolts used shall be zinc plated or galvanized with a minimum of Grade 5 
specification.  

8. All personnel doors and windows must be installed in such a way that the vertical 
and horizontal tension on the architectural membrane is maintained, at all times. 

9. All personnel doors, especially fire exits, must come complete with a protective 
all weather hood system to shed snow and rain away from the front of doors. 

10. The main structural support beams shall be continuous from the ground seal to 
the peak and manufactured in such a way that no eave will exist. 

11. The structure shall be designed to meet the wind loads as outlined in; IBC 
2018/CBC 2019, 110 mph, exposure ‘C’, Risk Category III. 

12. The stressed membrane structure must be designed to shed all snow off the roof.  
(In accordance with the Alternative Design Section of the building code.) 

13. All main structural arches and connecting purlins shall be 100% ALUMINUM 
utilizing a Single I-Beam and not to exceed 12  inches in depth.  

14. All structural aluminum components must have the following minimum structural 
and mechanical properties. 
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Tension Shear Bearing

Ultimate Yield  Elongation Ultimate Yield   Ultimate 

KSI  KSI % KSI KSI KSI 

38  35 10 23    21 80 

15. The architectural membrane must not rest upon any part of the substructure and 
shall be installed in the aluminum frame and tensioned both vertically and 
horizontally to prevent wear and abrasion.  Horizontal tension shall be 
maintained mechanically with horizontal purlins/spreaders that require no 
ongoing maintenance.  The membrane shall be tensioned to a predetermined 
level of 20 pounds per lineal inch (pli) in the horizontal direction and 10 pounds 
per lineal inch (pli) in the vertical direction creating a tension field within the 
membrane.  

16. All aluminum used in the structure shall carry a pro-rata guarantee of not less 
than 50 years. 

17. The architectural membrane, when assembled and tensioned, shall be absolutely 
wrinkle free, and shall remain so indefinitely in hot and cold temperatures. 

18. The structure shall be modular in design consisting of individual membrane 
panels which do not exceed 15 feet in width on the main center modules.  (This 
minimizes future costs of repair and replacement of localized membrane damage 
and allows future expansion/reduction in reasonable sized modules.) 

19. The structure shall be designed so that any section of architectural membrane 
may be removed or replaced within four hours using a maximum of four workers. 

20. The individual architectural membrane panels on the center modules shall be 
one continuous section from one side, over the peak and down to the base at the 
other side and manufactured in such a way that no eave will exist. 

21. The exterior architectural membrane shall be TBD in color and be complete with 
a blackout layer within the membrane. 

22. All exterior architectural membrane on the structure shall come complete with a 
protective exterior Tedlar PVF film or a Kynar coating on the exterior surface of 
the membrane and a 25 year pro-rata guarantee.  This membrane will possess 
the following minimum quality and fire rating specifications; 

TEDLAR® COATED ARCHITECTURAL MEMBRANE

Scrim Type  Polyester 

Scrim Weight 4.3 oz/sq.yd. 

Finish Coated Weight 

Method 5041 

24.0 oz/sq.yd (+/-2) 

Surface Protection Tedlar® PVF Film

Tongue Tear 

Method ASTM D751 

8” x 10” sample size 

140/130 lbf 

Trapezoid Tear 80/65 lbf 
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Method ASTM D4533 

Grab Tensile 

Method ASTM D751 

400/350 lbf 

Strip Tensile 

Method ASTM D751 Procedure B

300/240 lbf/in 

Hydrostatic Resistance 

Method ASTM D751 Procedure A

500 psi 

Dead Load 

Room Temperature 

160°F/71°C ASTM D751 

1 - 1/2” seam 

120 lbf 

60 lbf 

Low Temperature  

ASTM D2136 

LTC 1/3” mandrel, 4hr 

Pass @ -40°F 

Adhesion  

ASTM 0751

 10 lbf/in

FIRE RATINGS

1. California Fire Marshal  Flame Spread Index <25

2. National Fire Protection Association-701  Smoke Development Rating <450

3. ASTM E84 

4. CANULC-S-109 

5. CAN/ULC-S-102 

23. The structure shall be supplied with a complete insulation system within all roof 
and wall sections providing the following minimum specifications: 

a. 9” thick fiberglass blanket using formaldehyde free fiberglass insulation. 

b. FSK (Foil, scrim, kraft) facing on one side of the insulation blanket to 
provide both a vapor barrier and to help preserve radiant heat.  System 
to include FSK tape to seal all insulation joints and to seal insulation to 
structure's supporting members. 

c. A white interior liner in a minimum 14oz coated polyester membrane, 
vertically and horizontally tensioned providing a secondary vapor barrier 
and clean unwrinkled interior finish to the insulation system. 

d. Interior and exterior thermal caps to be installed over the structure's 
supporting beams to minimize thermal transfer through the supporting 
member.  Each thermal cap c/w neoprene wipers each side to complete 
thermal break. 

e. Peak to grade insulation retention system to ensure insulation will never 
creep or shift downward under its own weight. 

24. Structure Supplier must be an established manufacturer with at least 3 years of 
experience in the design fabrication and delivery of structures with the same 
basic specifications as above.  Structure supplier is to provide 5 examples of 
similar structures that have been erected.  Contact names and numbers as well 
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as physical address of the 5 sites must be submitted.  (Exact same size of the 
structure not required; however, structure must have the same basic 
accessories, such as insulation system, if specified above.) 

25. Structure Supplier is to supply all specialized hand tools required for erection of 
the structure to be returned to Structure Supplier upon completion of erection. 

26. Structure Supplier must supply a Technical Consultant on site for the full duration 
of the erection of the structure to provide information about structure assembly 
and erection to ensure structure is erected in accordance with its engineered 
design.  All costs for the consultants’ time, travel, meals and accommodation are 
to be included in the price submission. 

27. Upon award of this contract, Structure Supplier is to supply detailed drawings 
and supporting calculations for the structure stamped by an engineer certified in 
the State of California. 

C. The delegated engineer of design shall design tensioned fabric structure that complies 
with project specific local codes, submit drawings and specifications to the authorities 
having jurisdiction for plan checking, obtain all permits and pay all fees. 

1. Design structure supporting the tensioned fabric to be self supporting and not 
rely on fabric for structural stability. 

2. Design the precise interface geometry, determination, reaction loads imposed on 
structural steel framing, anchoring loads, connection details, interfaces and seam 
layouts. 

3. Include large deflection numerical shape generation that will ensure a stable, 
uniformly stressed, three dimensionally curved shape that is in static equilibrium 
with the internal pre-stress forces and is suitable to resist all applied loads. 

4. Use large deflection finite element method structural analysis of the membrane 
system under all applicable wind and seismic loads. 

5. Design connections including bolt, weld and ancillary member sizing. 

6. Consult biaxial fabric test specification; include interpretation and fabric 
compensation determination. 

7. Include accurate generation of the two dimensional compensated fabric 
templates required to generate the three dimensional equilibrium shape. 

D. Design tensioned fabric structure: 

1. To withstand the effects of gravity loads and the following loads and stresses 
within limits and under conditions indicated according to local code requirements 
and ASCE/SEI 7 including but not limited to live load, dead load, snow load, 
seismic loads, and wind loads. 

2. In accordance with fabric manufacturer's requirements for warranted installation. 

3. To allow for thermal movements from ambient and surface temperature changes 
of 120 deg F, ambient; 180 deg F, material surfaces. 

4. To limit corrosion and prevent galvanic action by isolating metals and other 
materials from direct contact with incompatible materials. 
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5. To provide criteria on which the design is based: 

a. Expected Fabric Life: Not less than 25 years. 

E. Solar Reflectance Index (SRI): minimum values dictated by basis of design fabric, calculated 
in accordance with ASTM E1980, Approach II. 

2.2 MATERIALS 

A. Structure Supporting Tensioned Fabric: 

1. General: Provide structural components and accessories in accordance with 
fabricator and /installers standard practice unless specified otherwise. Provide 
shapes and profiles indicated. 

a. Dimensions and  Profile: As indicated in drawings. 

b. Final Finish Color: To be selected by Architect from manufacturer's full range. 

c. Finish:  Fabricator/Installers corrosive environment finish. 

B. Aluminum Clamping System. 

1. All structural aluminum clamping systems shall be Aluminum Association alloy 
6061-T6 or alloy 6063-T6, or shall be EN AW-6060-T66. 

2. Bent plates shall be formed and then heat-treated to T6 or T66, as applicable. 

3. All structural “U Straps” shall be stainless steel, type AISI 316. 

4. All structural aluminum clamping shall have the following finish as selected by the 
Architect. 

a. Clear anodized per MIL-A-8625C Type 2, Class 1 

b. Polyester thermosetting powder coating with a tri-glycidyl isocyanurate 
(i.e. TGIC) curing agent/hardener per AAMA 2603 to a thickness of 3 
mils, white in color. 

5. Structural sheet aluminum shall be ASTM alloy 5052-H32. 

6. Non-structural sheet aluminum shall be ASTM alloy 1100 series. 

7. Shall include bird wire deterrent system made of stainless steel grade 304 

2.3 ACCESSORIES 

A. All accessory materials required by the manufacturer for a warrantable installation of the 
installed products in a manner that meets the Performance and Design Criteria. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify existing conditions meet the manufacturer's requirements before starting work. 

3.2 PREPARATION 

A. Prepare surfaces to receive work in accordance with manufacturer's instructions. 
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3.3 INSTALLATION 

A. General: Install all materials in accordance with manufacturer's instructions based on 
conditions present. 

B. Structure Supporting Tensioned Fabric: 

1. Clean and strip primed steel items to bare metal where site welding is required. 

2. Supply setting templates to the appropriate entities for steel items required to be 
cast into concrete or embedded in masonry. 

3. Install items plumb and level, accurately fitted, free from distortion or defects. 

4. Provide for erection loads, and for sufficient temporary bracing to maintain true 
alignment until completion of erection and installation of permanent attachments. 

5. Field weld components indicated. 

C. Fittings: Install in accordance with delegated design documents and manufacturer's 
instructions. 

D. Tensioned Fabric: Install in accordance with delegated design documents and 
manufacturer's instructions. 

3.4 INSTALLATION TOLERANCES 

A. Maximum Variation From Plumb: 1/2 inch per story, non-cumulative. 

B. Maximum Offset From True Alignment: 1/2 inch. 

C. Maximum Out-of-Position: 1/2 inch. 

3.5 FIELD QUALITY CONTROL 

A. Conduct performance tests in the presence of the Architect and the Manufacturer’s 
Representative to demonstrate that all components of the structural system operate 
properly in accordance with the engineering design.  

B. An independent testing agency will perform field quality control tests, as specified in the 
California Building Code. 

3.6 PROTECTION 

A. Protect installed work as required by the manufacturer to maintain product performance, 
design criteria and warranty. 

END OF SECTION 
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SECTION 21 13 13 

FIRE PROTECTION  SPRINKLER SYSTEM 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall 
perform all labor required to complete the work as indicated on the Drawings and 
specified herein. 

B. The Drawings indicate sprinkler coverage requirements.  If any departure from the 
Drawings is deemed necessary by the CONTRACTOR, details of such departure and the 
reason therefore shall be submitted to the ENGINEER for review.  No such departure 
shall be made without the prior written concurrence of the ENGINEER. 

C. Work Included:  Design, fabricate, install, and secure required approvals for a complete 
automatic fire protection sprinkler system and combined standpipe system as indicated 
on the Contract Drawings and in these Specifications.  System shall be connected and 
placed in 100 percent reliable operating conditions.  The following list of major items is for 
the convenience of the Contractor only and does not describe the complete scope of the 
work to be done. 

1. Preparation of Shop Drawings by the Contractor and obtaining required permits 
and approvals, coordination, etc., starting supply from Detector Check Meter. 

2. Piping, inside and outside building, including connections to water service drain 
connections and piping; valves, hangers, sleeves and accessories required for a 
complete installation. 

3. Alarm check valve and alarm bell. 

4. Sprinkler heads. 

5. Pressure gauges. 

6. Flow transmitter. 

7. System control valve, vault and cover. 

8. Fire Department connection. 

9. Sleeves and escutcheons. 

10. Concrete work. 

11. Identification and labeling. 

12. Tests. 

13. Painting. 

14. Disinfecting and flushing the system. 

15. Approval. 

16. Tamper Switch. 
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17. Fire Department Outlets. 

18. Fire Hose Cabinets. 

D. Service Connection:  Make all arrangements with the proper authorities for the sprinkler 
main service including meter installation vaults and valves.  See Civil and Plumbing 
Drawings for coordination.  Contractor will pay all fees and charges.  Fees and charges 
are not reimbursable by the CITY.  Water for construction to be separately arranged and 
paid for by Contractor. 

E. Openings:  Provide as necessary for passage of pipes through walls, floors, partitions 
and other construction whether indicated on the Contract Drawings or not. 

F. Cutting and Repairing: 

1. Cutting:  Only as authorized by the City Engineer. 

2. Repairing:  By appropriate craft persons to restore construction to a condition 
approved by the City Engineer. 

G. Permits and Inspections: 

1. Permits:  As required by Los Angeles City Building and Safety and Fire 
Department; to be obtained and paid for by the Contractor, including plan check 
fees, except permits and costs otherwise provided for in these Specifications.  
Permits and Plan Check costs are not reimbursable by the CITY. 

2. Inspections:  Required of all installations prior to concealment and completion of 
the work; by the Los Angeles City Department of Building and Safety and the City 
Engineer.  A final certificate of approval for the entire sprinkler system required. 

1.2 SYSTEM DESCRIPTION 

A. Description of the System:  Protect entire Parking Structure by complete hydraulically 
calculated automatic fire sprinkler systems designed for ordinary hazard coverage and as 
required per NFPA (including levels 1, 2 and 3 of Parking Structure).  Coordinate with 
Plumbing Drawings for sprinkler service line and riser locations.  Provide combined 
standpipe system in parking garage with fire department outlets and fire hose cabinets at 
each stair landing or floor, as required by the Authority having jurisdiction.   

B. Rules and Regulations:  Make the complete installation in compliance with the 
requirements of the latest rules and regulations of the National Fire Protection 
Association, the State Fire Marshall's Office and the Los Angeles City Department of 
Building and Safety.  The Drawings and Specifications shall take precedence only when 
their requirements are greater than that of the National Fire Protection Association. 

1.3 RELATED WORK SPECIFIED ELSEWHERE 

A. Section 09 90 00  Painting 

B. Section 10 44 00  Fire Protection Specialties 

C. Section 28 31 00  Life Safety Fire Alarm System. 

1.4 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the reference specifications of the GENERAL CONDITIONS and GENERAL 
REQUIREMENTS. 
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1.5 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the GENERAL REQUIREMENTS. 

B. Shop Drawings and other submittals shall include the following: 

1. Drawing Preparation:  Submit complete Shop Drawings of standpipe and 
automatic fire sprinkler systems including sprinkler risers, sprinkler heads, 
hangers and supports, wiring diagrams and alarm system, and piping layouts, 
coordinated with lighting, plumbing and mechanical layouts, including a plot plan 
showing the location of supply connections, control valves, standpipe booster 
pump, Fire Department connections and related devices, and other equipment to 
be used, for approval to the local authorities having jurisdiction.  It shall be 
understood that there will be no compensation to the Contractor for any changes 
made necessary to obtain approval from local authorities, with said approval 
indicated on each set thereof. 

2. If any discrepancy between the fire sprinkler plan and actual field condition occur, 
the Contractor shall make the necessary modifications with the approval of City 
Engineer.  Modification made shall be marked on the record drawings.  

3. Underground plan and riser plan.  Coordinate the location of sprinkler heads with 
the City Engineer and indicate on plans their relationship to lighting fixtures and 
structural beams.  Fire sprinkler horizontal mains shall pass through structural 
beams and not below the beams, and branch piping shall be located between 
structural beams. 

4. Submit dated, certified reports of the following tests: 

a. Flow test. 

b. Pressure Tests:  Static and residual. 

5. Submit Hydraulic Calculations. 

6. Product Data for the following: 

a. Indicator valves. 

b. Other valves. 

c. Fire Department connection. 

d. Gauges. 

e. Pipe and fittings. 

f. Hangers. 

g. Alarm and supervisory monitoring devices. 

h. Alarm bell. 

i. Sprinkler heads. 

7. Miscellaneous Data: 

a. Diagram of alarm panel face and concise explanation of visual signals 
thereon. 
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b. Concise instructions for emergency shutdown of each section of system 
and for entire system. 

c. Valve chart locating and numbering all control valves and visually 
identifying area (section) controlled by each.  Use color to permit rapid 
emergency comprehension. 

d. Head removal and replacement instructions. 

e. Manufacturer's data for each piece of equipment furnished. 

8. Complete Working Drawings and Specifications of other trades will be furnished 
or will be available for the design and installation of this system.  Carefully check 
these Drawings and Specifications.  The Contractor shall in all cases consider 
the work of all other trades and shall coordinate his work with that of the 
ventilation, plumbing and electrical contractors so that the best arrangement of all 
equipment, piping, conduits, ducts, etc., can be obtained. 

9. Call the attention of the City Engineer to any points of conflict between this work 
and that of the other trades, so that the conflict may be properly adjusted.  
Remove and reinstall any installed work which interferes with the work of other 
trades at the Contractor's expense when so directed by the City Engineer.  It 
shall be understood that no extras to the Contract will be permitted to accomplish 
the above results. 

10. Original Transparency:  Provide the City Engineer with original transparencies 
(mylar) obtained by photocopy processing of "Record Drawings" specified herein. 

11. Verify dimensions on the Drawings with field conditions.  Inspect related work 
and adjacent surfaces.  Report in writing to the City Engineer all inaccuracies and 
all conditions which prevent proper execution of this work. 

12. Include construction details of pipe supports, sway bracing, anchors, inserts, 
trapeze hangers, equipment supports, and restraints with seismic calculations 
sized by a California Licensed Structural Engineer. 

C. Certification:  Submit one copy of California approved seismic bracing details. 

D. Certificates of Approval:  Upon completion of work of this Section, furnish the City 
Engineer with a certificate of approval from all legally constituted authorities having 
jurisdiction or in lieu thereof, a certified copy of same. 

E. Record Drawings:  Provide accurate dimension locations, including depths of piping, 
valves, and all equipment as installed, in strict accordance with applicable GENERAL 
CONDITIONS of these Specifications. 

1.6 QUALITY ASSURANCE 

A. Qualification of Contractor:  The Contractor for the design and the installation of the 
automatic fire sprinkler system shall be duly licensed and regularly engaged in the 
installation of automatic sprinkler equipment as listed by Underwriters' Laboratories, Inc., 
or other nationally recognized testing laboratories. 

B. Laborers:  Use adequate numbers of skilled laborers who are thoroughly trained and 
experienced in the necessary crafts and who are completely familiar with the specified 
requirements and the methods needed for proper performance of the Work of this 
Section. 
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C. Codes and Regulations:  In addition to complying with the requirements specified in these 
Specifications, the Contractor shall perform all fire sprinkler work in accordance with the 
following Codes and Standards: 

1. National Fire Protection Association (NFPA) Standards 13, 14, 24, 70, 72 and 101. 

2. American Water Works Association (AWWA). 

3. Uniform Plumbing Code (UPC). 

4. Uniform Fire Code (UFC). 

5. Underwriter’s Laboratories (UL). 

6. American National Standards Institute (ANSI). 

7. Factory Mutual (FM) Laboratories. 

8. City of Los Angeles Fire Code. 

9. State and/or City Fire Marshal's Requirements. 

10. American Institute of Steel Construction Standards (AISCS). 

11. American Society of Testing and Material (ASTM). 

12. In the event of conflict between codes, the State and Municipal Codes shall govern.  
Where these Specifications or drawings call for describing materials, workmanship, 
or construction of a better quality, higher standard, or larger size than is required by 
the Codes and Ordinances, the Provisions of these Specifications and drawings shall 
take precedence over the requirements of those Codes and Ordinances. 

13. Recommendations of the Fire Rating Bureau having jurisdiction. 

D. Hydrostatic Tests: 

1. Test system or parts of system at a minimum 200 psi hydrostatic pressure or 
system pressure plus 50 psi whichever is higher for a minimum of two hours with 
no change in pressure indicated. 

2. Repair leaks. 

3. Retest until all criteria are met. 

E. Acceptance Tests: 

1. Conduct code required flow tests of completed systems. 

2. Leave system in operating condition. 

1.7 SPARE PARTS 

A. The CONTRACTOR shall obtain and submit from the manufacturer a list of suggested 
spare parts for each piece of equipment according to the provisions of SPARE PARTS of 
the GENERAL REQUIREMENTS.  After approval, CONTRACTOR shall furnish such 
spare parts suitably packaged, identified with the equipment number, and labeled.  
CONTRACTOR shall also furnish the name, address, and telephone number of the 
nearest distributor for each piece of equipment.  All spare parts are intended for use by 
the CITY, only, after expiration of the guaranty period.  Any spare parts which the 
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ENGINEER permits the CONTRACTOR to use for startup activities shall be replaced by 
the CONTRACTOR prior to the CITY's acceptance of beneficial use of the equipment. 

1. During the term of this Contract the CONTRACTOR shall notify the ENGINEER in 
writing about any manufacturer's modification of the approved spare parts, such as 
part number, interchange ability, model change or others.  If the ENGINEER 
determines that the modified parts are no longer applicable to the supplied 
equipment, the CONTRACTOR at its expense shall provide applicable spare parts. 

2. Provide wall mounted container, for following spare parts, in accepted location. 

a. Provide six of each type of head (temperature and size).  Each piece 
shall be easily identifiable. 

b. Provide wrenches suitable for removing and replacing heads (one-head 
wrench for each type of head).   

1.8 VALVE CHARTS AND INSTRUCTIONS 

A. Provide framed, glazed copies of valve chart and emergency shutdown instructions as 
specified under Paragraph 1.5 B 7.b Miscellaneous Data.  Mount to wall in acceptable 
location. 

B. Operation Instructions:  Upon completion and approval of the installed system, provide an 
experienced engineer to instruct the City's operators in all details in operating and main-
taining the system.  Provide seven (7) sets of typewritten operating instructions, part lists 
and service manuals of all equipment, wiring diagrams, control diagrams and test reports 
suitable bound. 

1.9 DESIGN CRITERIA 

A. Governing Standards and Codes:  All work covered by this Section shall be performed in 
accordance with all CITY, county, state, and federal regulations and with applicable codes, 
laws, and regulations, including the following.  In case of conflict between these specifications 
and any code, law, or regulation, the one which is most restrictive shall govern. 

1. Los Angeles City Building Code (LABC). 

2. National Fire Protection Association (NFPA). 

3. Los Angeles City Electric Code (LAEC). 

4. Underwriters' Laboratories, Inc. (UL). 

5. Los Angeles City Plumbing Code (LAPC). 

B. Design of Sprinkler Systems:  NFPA 13 and Los Angeles City Plumbing Code requirements 
specified herein. 

C. Water Distribution:  Distribution shall be uniform throughout the area in which the sprinkler 
heads will open.  Variation in discharge from individual heads in the hydraulically most 
remote area shall be between 100 and 200 percent of the specified density. 

D. Density of Application of Water:  Size pipe to provide the specified density when the system 
is discharging the specified total maximum required flow. 

E. Sprinkler Discharge Area:  Area shall be the hydraulically most remote 1,500-square foot 
area as defined in NFPA 13 and Los Angeles City Plumbing Code. 
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F. Outside Hose Allowances:  Hydraulic calculations shall include an allowance for outside hose 
streams per Los Angeles City Plumbing Code and NFPA-13. 

G. Friction Losses:  Calculate losses in piping in accordance with the Hazen-Williams formula 
with 'C' value of 120 for steel piping, 150 for copper tubing, and 140 for cement-lined ductile-
iron piping. 

H. Location of Sprinkler Heads:  Per Los Angeles City Plumbing Code and NFPA-13. 

1.10 WARRANTY 

A. General Warranty:  Special project warranty specified in this Article shall not deprive the 
City of other rights the City may have under other provisions of the Contract Documents 
and shall be in addition to, and run concurrent with, other warranties made by the 
Contractor under requirements of the Contract Documents. 

B. Special Project Warranty: 

1. All materials, apparatus, and equipment furnished and installed here under shall 
be new and free from all defects. 

2. The Contractor shall guarantee the fire sprinkler system including equipment and 
labor for a period of one year form the date of final acceptance. 

3. Should any trouble develop within one (1) year from date of acceptance of the 
work, due to faulty material and/or workmanship, the trouble shall be corrected 
by the Contractor without expense to the City. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Provide new and undamaged materials.  Materials for similar uses shall be of the same 
type and same manufacturer unless otherwise approved by the City Engineer, U.L. 
approved and conforming AWWA Specifications as required. 

2.2 MATERIALS 

A. Pipe and Fittings: 

1. Fire Service Main - Exterior (5 feet outside building): 

a. Pipe and Fittings:  Mechanical joint, cement-lined ductile iron. 

b. Exterior Piping:  Extend into building minimum of 18 inches before 
connecting to interior piping. 

2. Fire Service Main - Interior Piping from Exterior Service up to Fire Sprinkler 
Alarm Check Valve: 

a. Pipe:  Schedule 40 black steel. 

b. Fittings:  150-lb malleable iron, screwed or full flow fittings with restrained 
flexible couplings. 

3. Drain Piping: 

a. Pipe:  Schedule 40 galvanized steel. 
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b. Fittings:  Galvanized, malleable iron, screwed. 

4. Fire Department Connection: 

a. Pipe:  Schedule 40 black steel. 

b. Fittings:  150-lb malleable iron, screwed. 

5. Reducing Fittings: 

a. One-piece pipe size reducing fittings.  Same specifications as other 
fittings for type of pipe. 

b. Bushing reductions not acceptable. 

B. Pipe Supports:  Design and install pipe supports and bracing to comply with NFPA 13, 
and Los Angeles City Building code regarding seismic restraint.  All piping support 
material shall be galvanized steel. 

C. Valves: 

1. All valves shall be UL listed for fire protection service and Factory Mutual approved. 

2. Control Valves with Tamper Switch:  Iron body gate valve, Class 125, 175 psi WSP, 
non-shock cold water, outside screw and joke (OS&Y), solid wedge, rising stem, 
flanged ends, malleable iron handwheel, locked open, with breakable shackle lock, 
U.L. listed or FM approved. 

3. Drain and Test Valves:  Bronze, gate, globe, or angle valves, 175 psi WSP, and U.L. 
listed or FM approved.  

4. Check Valves:  Iron body swing check valve, Class 125, 175 psi WSP, non-shock 
cold water, bolted cover, flanged ends, UL listed or FM approved, installed 
horizontally. 

5. Indicator Valves:  UL listed, locked open, with breakable shackle lock. 

D. Alarm Check Valve:  UL listed, installed on riser, suitable for variable pressure, complete 
with retard chamber and approved pressure switches for alarm bell and for electrical 
supervisory system. 

E. Alarm Bell:  UL listed, 10-inch round red enamel steel bell with 24 VDC electric motor, 
complete with suitable identification sign, activated by electric pulse from a flow switch.  
Provide with bell guard, cadmium plated wire cage with center hole for attachment to bell.  
Provide for each riser. 

F. Paddle-type Water Flow Indicator Switches: 

1. Paddle type, inserted into horizontal piping adjacent each section control valve.  
Paddle to actuate a pneumatic time-delay mechanism between the paddle stem 
and the microswitch to operate and either open or close an electrical circuit.  
Time delay to be adjustable from 0 to 90 seconds. 

2. Microswitches to be rated at 7.5 amps, 120 volts, and wired to either open or 
closed circuit operation. 

3. Paddle to be constructed of corrosion-resistant Monel "K" metal.  The body to be 
constructed of cast metal with metal cover. 
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G. [Vane-type Water flow Indicator Switch:  Water flow switch with retard, 175 lbs. Maximum 
static pressure rating, red tamper proof switch housing with flow paddle, adjustable 
pneumatic retard setting 0 to 70 seconds, two single pole, double throw micro switches to 
operate separate circuits, 10.0 amps. At 120 volts A.C., and U.L listed or FM approved type.] 

H. Valve Supervisory Switches: 

1. Provide U.L. listed tamper switches on all control valves with alarm signal to 
register on sprinkler alarm panel. 

2. The switch shall initiate a supervisory signal upon a maximum of two turns of a 
valve wheel or closer of 10% whichever is less. 

I. Sprinkler Heads: 

1. Type:  Miniature bulb type with Teflon spring type coated water seal or exposed 
eutectic solder link. 

a. All heads shall be corrosion proof. 

2. Configurations: 

a. "Flush":  Small pendant head partially concealed within the ceiling 
leaving only the link exposed, [polished chrome plate finish] [white 
finish]. 

b. "Recessed":  Small frame pendant head recessed into canopy which is 
recessed into ceiling, [polished chrome plate finish] [white finish]. 

c. "Pendant":  Small frame exposed head with exposed telescoping canopy 
which installs tight against ceilings.  Provide protective devices when 
ceilings are less than 8 feet in height.  The sprinkler shall be concealed 
pendant head, 1/2-inch orifice size, with brass plated cover escutcheon 
plate, [brass finish] [polished chrome plate finish] [white finish], 155 
degrees Fahrenheit rating, and U.L. listed. 

d. "Sidewall":  Special frame head, with adjustable canopy, for installation 
on vertical or near vertical surface.  [Horizontal sidewall standard 
coverage head] [Horizontal sidewall extended coverage head], 1/2-
inch orifice size, [brass finish] [polished chrome plate finish] [white 
finish], 155 degrees Fahrenheit rating, with mating brass plated 
escutcheon plate, and U.L. listed or FM approved type. 

e. "Upright":  Standard frame head for mounting in upright position above 
piping system. The sprinkler shall be upright head, 1/2-inch orifice size, 
[black finish, 200 degrees Fahrenheit rating] [white finish, 155 
degrees Fahrenheit rating], and U.L. listed or FM approved type. 

3. Locations:  Unless otherwise indicated: 

a. Recessed:  Finished service areas. 

b. Sidewall:  [Standard Coverage] [Extended Coverage] where required 
by NFPA 13 or by code. 

c. Upright:  Spaces without ceilings or in areas with exposed ceiling. 
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1) Spaces without ceilings or in areas with exposed ceiling, use 200 
degrees Fahrenheit rating sprinkler heads. 

d. High Temperature Fusible Links: 

1) Heads within 12 inches of surface-mounted lighting. 

2) Where otherwise indicated. 

4. Sprinkler Guard:  Provide where required. 

5. Furnish and install one metal cabinet containing a stock of spare sprinkler heads 
of all types and ratings installed. 

J. Sleeves:  Provide sleeves for passage of pipe through floors, walls, and partitions.  
Provide appropriate type for purpose.  Seal in an acceptable manner against water, fire, 
or sound, depending on type of construction penetrated. 

1. For Use in Slab Construction:  [Schedule 40 black steel pipe] [Type 316L 
stainless steel with a welded water-stop ring]. 

2. For Use in Concrete Walls:  [Schedule 40 black steel pipe] [Type 316L stainless 
steel with a welded water-stop ring]. 

3. For Use through Waterproof Membranes:  Cast iron or steel with non-puncturing 
flashing clamp device with corrosion resistant clamping bolts. 

4. For Use in Lath and Plaster Partition and Ceilings:  24 gage galvanized iron or 
steel. 

K. Fire Seal:  Required wherever pipe penetrates through fire wall or floor to maintain a fire 
protective boundary.  Install as per manufacturer's recommendations.  Required to be 
U.L. listed. 

L. Escutcheons:  Provide at passage of pipe through walls, partitions, ceilings.  Prime 
coated steel, split ring of set screw type, at concealed or service areas.  Polished chrome 
cast brass split ring or set screw type when exposed to view. 

M. Pressure Gauges: 

1. U.L. listed or FM approved. 

2. Stainless steel case, 4-1/2-inch dial with 1/4-inch male N.P.T. connection. 

3. Glass enclosed dial with pressure range of 0-300 psi. 

N. Identification: 

1. Valves: 

a. Signs/tags or noncorrosive material complying with NFPA 13. 

b. Raised or incised lettering to indicate function of valve. 

c. Raised or incised numbers corresponding to valve identification on valve 
chart. 

d. Mount on piping immediately adjacent to valve or wire to valve body. 
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O. System Design Sign: 

1. Locate adjacent to alarm check valves. 

2. Identify system as hydraulically designed. 

3. State Basis of Design:  Discharge density over area of discharge. 

P. Valve Locks: 

1. Provide all-brass padlock(s) with break-away shackle, multiple locks keyed alike, 
master keyed to building key system, with chains, for each lockable control valve. 

2. Provide to CITY two keys durably tagged and marked for identification. 

Q. Fire Alarm Panel (FACP):  The Panel shall be provided under Electrical Specifications 
Section 28 31 00 "Life Safety Fire Alarm Systems." 

1. Provide sprinkler alarm panel of size required to register, indicate and transmit 
signals from alarm switches, flow switches, and tamper switches. 

2. Provide in Panel:  Relays, recording indicator lamps, alarm cancel switches, 
transformer required for this purpose.  Provide contacts for signal to remote 
supervisory station. 

3. All visual signals shall be properly identified/described by permanent labels on 
panel face. 

R. Central Station:  Contractor shall arrange and pay for connecting new FACP subpanel in 
Parking Structure to existing Edwards FACP located in the Police Station Telecom Room.  
Contractor shall pay in advance, one year of monitoring and maintenance service.   

S. Booster Pump:  All components listed on drawings for complete installation. 

T. Identification Signs:  All sign material shall be backed with minimum thickness of 1/8 inch. 
Lettering heights shall be 1/4-inch minimum.  Lettering shall be white engraved on a red 
surface and shall be vertical capital letters.  It shall be rigidly fastened to brackets which 
shall be fastened to equipment or walls in the proximity of the equipment. 

U. Control Valve Vault and Cover:  Construct in accordance with applicable Architectural 
Specifications and Los Angeles City Building and Fire Sprinkler Code and regulation 
standards. 

V. Other Materials: Provide other materials, not specifically described, but required for a 
complete and proper installation, as selected by the Contractor subject to the approval of 
the City Engineer. 

2.3 PREPARATION, LAYOUT, AND DETAILING 

A. Underground Piping: (for piping material more than 5'-0" from building, see civil drawings) 

1. Prior to trenching, obtain ENGINEER's acceptance of dimensioned location of 
riser(s), indicator valve(s), and fire department connection(s). 

2. Provide anchors, thrust blocks, clamps, and tie rods to prevent joint separation at 
elbows, bends, and tees per NFPA 13. 

3. Coat tie rods, clamps and bolts after installation with heavy coating of asphalt. 
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B. Risers:  Arrange riser components as recommended in NFPA 13. 

C. Overhead Piping:  Provide/coordinate clearance for: 

1. Installation of HVAC ductwork, heaters, fan coils and other installations. 

2. Lighting fixtures. 

3. Plumbing mains. 

D. Pipe Support: 

1. Provide hangers, supports, and bracing as recommended in NFPA 13.  All 
hangers, supports, bracing, and anchors shall be galvanized steel.  "All Thread" 
hanger rods will not be allowed.  All hanger rods shall be solid rod threaded to fit 
each application. 

2. Comply with code requirements for seismic bracing. 

E. Drains: 

1. Unless otherwise indicated, system and test drains shall discharge into receptors 
connected to a sewer or storm drain system. 

2. Do not drain onto unpaved areas or areas which do not drain. 

3. Coordinate installation of receptors with plumbing installer. 

F. Miscellaneous Fittings: 

1. Flow Indicator Switches:  Locate in horizontal piping adjacent to section control 
valves and 18 inches clear of nearest fitting. 

2. Alarm Bell(s): 

a. Locate + 11 feet above grade. 

b. Obtain ENGINEER's acceptance of dimensioned location. 

3. Valve Tamper Switches: 

a. On OS&Y gate valves, locate switch on valve stem. 

4. Alarm Panel:  Obtain ENGINEER's acceptance of dimensioned location. 

G. Concealment:  Except where specifically indicated otherwise, conceal or prepare for 
concealment piping, fittings, etc., in those spaces where wall and/or ceiling surfaces are 
indicated or implied to receive present or future finish materials. 

H. Heads: 

1. Spacing/Coverage:  As required by system design. 

2. Layout with respect to: 

a. Lighting fixtures. 

b. Center of room/space. 
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c. Longitudinal axis of room/space. 

3. Align heads in row(s) within +1/2-inch of straight line. 

4. Align heads laterally in adjacent rows to same tolerance of alignment. 

5. Prevent interference of heads with door swing. 

2.4 SEQUENCE OF OPERATION 

A. Upon activation of any fire flow switch, the Fire Alarm Control Panel (FACP subpanel) 
shall: 

1. Energize a red alarm light at the panel. 

2. Activate the buzzer in the Panel. 

3. Activate the fire alarm bell throughout the building. 

4. Send a fire alarm to a remote Central Monitoring Station and existing FACP in 
Police Station. 

B. All fire sprinkler valves including the alarm valve, control valve, underground control 
valves, and the backflow preventer valves shall be supervised with a tamper switch 
through the FACP.  Upon detection of any trouble and supervisory alarm of the tamper 
switches, the FACP shall: 

1. Energize a yellow alarm light at the panel. 

2. Activate the buzzer in the panel. 

3. Send a trouble alarm to a remote Central Monitoring Station. 

C. Upon detection of any trouble and supervisory alarm of the fire Sprinkler system, 
including water flow switch and pressure operated switches, the FACP shall: 

1. Energize a yellow alarm light at the panel. 

2. Activate the buzzer in the panel. 

3. Send a trouble alarm to a remote Central Monitoring station. 

2.5 FIRE HOSE CABINETS 

A. Steel box and door with steel frame, continuous hinge, welded corner seams, surface 
mounted, powder coated with an electrostatically applied thermally-fused, re-coatable 
white polyester finish with break glass door. 

2.6 COMBINED STANDPIPE FIRE DEPARTMENT CONNECTIONS 

A. [FDC-1:]  Valve, Fire hose:  Regular weight angle valves 2-1/2" for 300 psig working 
pressure.  Cast brass, replaceable composition disc, rough chromium plated body with 
hand wheel cap and chain. 

B. [FDC-2:]  Valve, Fire Hose:  Cast brass angle inlet body, 3-way outlet, with (3) 2-1/2" 
straight, caps and chains.  Provide with pressure gauge. 

C. [FDC-3:]  Valve, Fire Hose:  Ductile iron 4-way inlet with clapper body.  UL and Factory 
Mutual End inlet and labeled cover plate. 
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D. [FDC-4:] [Wall mount] [Freestanding] ductile iron concealed siamese type with double 
clappers, plugs and chains, [cast brass with polished brass] [polished chrome 
plated] fittings, per fire department requirements, U.L. listed or F.M. approved type.  
Plate shall be labeled "AUTO SPKR" with plate labeled "COMBINED STANDPIPE", with 
test outlet and floor outlets. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Surface Conditions:  Examine the areas and conditions under which work of this Section 
will be performed.  Correct conditions detrimental to timely and proper completion of the 
work.  Do not proceed until detrimental conditions are corrected. 

B. Conceal all sprinkler lines within the building when structure permits.  Install risers in 
janitor's room, heater rooms, supply rooms or similar service rooms whenever possible.  
Risers shall not obstruct access, use of maintenance of any other equipment within the 
building.  Provide all mains and risers with fire sprinkler protection unless otherwise 
approved by the fire authorities having jurisdiction.  Pipes inside the wall shall be 
concealed properly within the metal or wooden studs. 

C. Equip pipe through ceilings at head locations with approved escutcheons.  Unless 
otherwise designated, make all escutcheons identical. 

D. Provide 280 degree F Blue Head sprinkler heads in heater rooms.  Provide 165 degree F 
heads in all other locations, unless otherwise noted. 

E. Furnish all signs, extra heads, special wrenches and cabinet for spare heads 
recommended and/or required by NFPA 13. 

F. Provide the complete sprinkler system in accordance with NFPA 13.  Show on plans 
complete fire sprinkler coverage of the entire building. 

G. Do not cover up or enclose work until inspected, tested and approved by the City 
Engineer. 

H. Replace defective pipe, fittings or joints with new materials. Repairing with dope, tar, 
cement or other materials not permitted. 

I. Comply with all requirements of NFPA 13, NFPA 24, Fire Department requirements and 
Los Angeles City Building Code. 

J. Unless otherwise shown on the plumbing plans, Fire Department inlet connection shall be 
located on the address side of the building and subject to approval by the City of Los 
Angeles Fire Department. 

K. No pipe welding, hot and cold tapping works are allowed. 

L. Attention is called to the requirements that the air conditioning, plumbing and electrical 
systems are to be installed in locations adjacent to sprinkler system piping, and that 
Contractor shall coordinate efforts with other trades doing work on the site to avoid 
interference. 

3.2 INSTALLATION 

A. Acceptances:  Prior to installation, obtain following acceptances of proposed system 
design and equipment: 
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1. Los Angeles Fire Department. 

2. Los Angeles Department of Building and Safety Mechanical Bureau. 

B. Trench and Backfill: 

1. Perform all trenching under the observation of the INSPECTOR, in accordance 
with requirements for "Earthwork".  Compaction tests will be performed per 
direction of the INSPECTOR.  No backfilling will be allowed until test results of 
pipe testing and compaction tests have been accepted by the INSPECTOR. 

C. Underground Piping: 

1. Provide detector check in vault. 

2. Install thrust blocks. 

3. Bed pipe solidly on grade. 

4. Anchor to thrust blocks. 

5. Extend pipe 6 inches minimum above floor at risers. 

6. Install post indicator valves and fire department connections. 

7. Partial backfill to further anchor pipe shall be installed prior to testing and 
flushing.  Keep joints exposed to check leaks. 

8. Seal openings and perform hydrostatic pressure test under required observation. 

9. Flush underground system prior to installing risers. 

D. Risers:  Assemble components as recommended in NFPA 13. 

E. Pipe Support:  Install in accordance with requirements for "Pipe Supports " and as 
recommended in NFPA 13.  Where NFPA standards exceed other requirements, comply 
with NFPA standards. 

1. Support all horizontal piping at not to exceed 10-foot intervals, except for pipes of 
size 1-1/2-inch and larger which shall be supported at not to exceed 15-foot 
intervals, with approved hangers with rod supports and sway braces, installed 
according with NFPA requirements. 

2. Support furred-in vertical piping by means of heavy wrought iron clamps or wall 
brackets. 

F. Overhead Piping System: 

1. Making Up Pipe: 

a. Screwed Pipe: 

1) Ream cut ends. 

2) Cut threads so not more than 2-1/2 turns are exposed when 
joints are assembled. 

3) Install with pipe paste applied to male threads only. 



WORK ORDER NO. E1701121B FIRE PROTECTION SPINKLER SYSTEM 
RESEDA SKATE FACILITY 21 13 13 - 16 

b. Welded Pipe: 

1) On-site welding permitted only as recommended in NFPA 13. 

2) Perform welding using only certified welders. 

3) All welds are fusion welds. 

4) Weld dimensions are times pipe wall thickness: 

a) Width:  2-1/2 times. 

b) Thickness:  1-1/4 times. 

5) Clean welds of slag. 

2. Slope: 

a. Except for pendant drops, provide for drainage of entire system. 

b. Prevent traps. 

c. Prevent air pockets. 

3. Flushing:  Prior to installation of heads, seal openings and flush entire system to 
remove foreign matter. 

4. Hydrostatic Test:  All hydrostatic testing of piping will be performed in the 
presence of and approved by the INSPECTOR.  The CONTRACTOR is 
responsible for providing testing as required and obtaining approval from the Los 
Angeles City Fire Department in addition to any testing and approval required by 
these specifications. 

G. Disinfection: 

1. Disinfecting Solution:  Water solution containing chlorine at the minimum 
concentration of 50 parts per million. 

2. Fill entire fire protecting system with disinfecting solution. 

3. Allow to stand 6 hours minimum. 

4. Flush system until chlorine content is at or below content of local water supply. 

H. Heads: 

1. Install swing joints required for exact alignment of heads. 

2. Nipple length shall permit head to draw canopy tight against mounting surface 
without deforming canopy. 

3. Canopies shall telescope to or be adjusted to midpoint in the adjustment range. 

4. Replace nipples of incorrect length. 

5. Heads shall draw snug against canopies. 

I. Alarm Panel and System: 
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1. Install in acceptable location. 

2. Connect wiring for: 

a. Alarm bells. 

b. Alarm switches. 

c. Flow switches. 

d. Valve supervisory switches. 

3. Test systems for proper operation of switches, bell, indicator lights and output at 
supervisory service contacts.  Make operational. 

J. Identification:  Install signs and tags in required locations prior to code required system 
test inspection. 

3.3 CONCRETE WORK 

A. Provide all concrete grade beams, anchor and thrust blocks and reinforcing steel under 
the Work of this Section.  All concrete and reinforcing steel provided under the work of 
this Section shall be in accordance with that specified under requirements for "Cast-In-
Place Concrete." 

3.4 PIPING INSTALLATION 

A. Lay underground piping to bear along its entire length. Securely brace or clamp all 
elbows, bends, etc., and provide with concrete thrust blocks in an approved manner. 

B. Provide hangers and supports as required by Code. 

C. Provide inserts in accordance with approved Shop Drawings. 

D. Provide all necessary clamps and rods for proper support of sprinkler risers and 
underground piping, all in strict accordance with requirements of NFPA Pamphlets 
Numbers 13 and 24 and Los Angeles City Code. 

E. Inspector's Test Pipe:  As required by Code for each system, extended down to globe 
valve not more than 6-feet above the floor with discharge as shown on the approved 
Drawings.  Make extension of the drain to an approved location a part of this Section. 

F. Protective Painting:  Prime coats all hangers and hanger rods as hereinafter specified 
under Sub-Section 3.6 - Painting. 

G. Test Connections:  As required by Code, in riser at point opposite drain connection and 
equipped with a side outlet globe valve.  Provide an Underwriters' approved gauge, in 
one outlet.  Discharge 2-inch drain to street gutter per code under this Section. 

H. Drain automatic ball drip piping to nearest funnel drain or other approved receptor. 

I. Joints:  Make up screw joints with pipe paste applied to male threads only.  Ream pipe as 
necessary to make bore at end pipe same diameter as within the pipe. 

J. Reducers:  Make reductions in pipe sizes with one-piece reducing fittings.  Bushings will 
not be acceptable. 
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3.5 SLEEVES 

A. Provide sleeves for all pipes passing through walls, floors, (except for framed opening) and 
lath and plaster partitions and ceilings.  For concrete construction, set sleeves in forms 
before concrete is poured.  Provide 1-inch clearance between sleeve and pipe.  Where 
installed in firewalls, caulk space between pipe and sleeve with approved type fire seal. 

B. In Slab Construction:  Extend sleeves 2-inches above finished floor and seal upper surface 
with mastic. 

C. In Concrete Walls:  When installed in outside walls, caulk space between pipe and sleeve 
with approved caulking material with an outer surface sealed watertight. 

D. Sleeves through Waterproof Membranes:  Set sleeves in walls and slabs with waterproof 
membrane; caulk space between pipe and sleeve with approved caulking material with an 
outer surface sealed watertight. 

E. Escutcheons:  Furnish and install steel (Prime coated) set screw type escutcheons on all 
exposed pipes passing through walls, floors, ceilings and partitions. 

3.6 PAINTING 

A. Finished Painting:  Provide finish painting except for items specified to be a factory 
finished, in accordance with Section 09 90 00 "Painting".   

B. Protective Painting: 

1. Except those made of stainless steel, protective coatings shall be provided in 
accordance with the requirements of Section 09 90 00 "Painting." 

2. As soon as practical after installation (maximum time of seven days), apply a 
coat of rust preventive paint to all installed piping including fittings, iron valves, 
hanger rods and hangers, and accessible undercoated cast iron or steel 
supports.  All materials shall be properly cleaned and free of all rust and scale 
and foreign matter before painting. 

3.7 ACCEPTANCE INSPECTION AND TESTS 

A. Preliminary Testing: Flush newly installed systems prior to performing hydrostatic tests in 
order to remove any debris which may have been left as well as ensuring piping is 
unobstructed. Upon completion of the system, subject all piping including the fire 
department connections as specified in NFPA 13, to a hydrostatic pressure of 200 
pounds per square inch for a two-hour continuous period, and not have more than 2 
pounds pressure loss during this period in any part of the system. Hydrostatically test 
system in the presence of the City Engineer or his designated representative. Test and 
flush underground water line prior to performing these hydrostatic tests. 

B. Final Inspection and Testing: Subject system to tests in accordance with NFPA 13, and 
when all necessary corrections have been accomplished, advise the City Engineer to 
schedule a final inspection and test. Connection to the fire alarm system shall have been 
in service for at least ten days prior to the final inspection, with adjustments made to 
prevent false alarms. Furnish all instruments, labor and materials required for the tests 
and provide the services of the installation foreman or other competent representative of 
the installer to perform the tests. Correct deficiencies and retest system as necessary, 
prior to the final acceptance. Include the operation of all features of the systems under 
normal operations in test. 
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3.8 CLEANING 

A. Thoroughly clean all equipment, trim and exposed piping, of cement, plaster, grease, oil 
spots, and foreign matter.  Carefully wipe surfaces clean and scrape cracks and corners 
clean. 

B. Completed Work:  Leave in a neat, clean condition, ready for use. 

C. Flush and disinfect fire sprinkler system in accordance with requirements of NFPA 13 and 
AWWA C651 as required. 

3.9 TRAINING 

A. Prior to final acceptance, the Contractor shall provide operation and maintenance training 
for not less than 8 hours to include FACP operation, trouble shooting procedures, and 
unique maintenance and safety requirements.  The Contractor shall furnish a course 
outline, training manuals, and equipment necessary to conduct the training.  The equipment 
used for instruction shall be equivalent to the equipment furnished under the Contract. 

3.10 PROTECTION 

A. Protect Work as necessary to prevent damage of any kind to materials and installation. 
Adequately cover fixtures and equipment during construction as required by the City 
Engineer. 

3.11 FINAL CLEAN-UP 

A. Comply with the reference specifications of the GENERAL EQUIREMENTS. 

B. Remove all excess materials, equipment, rubbish and debris from the job-site.  All areas 
used by the Contractor to be left in a clean and safe condition. 

END OF SECTION 
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SECTION 22 00 00 

PLUMBING, GENERAL 

NTS: This specification section requires careful review by the specifier.  The specifier is 
required to modify the section according to the requirements of the project.  Brackets 
indicate items to be checked, completed, edited, selected, or filled in.  NTS notations 
and brackets should be removed in the final printing. 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Work Included:  Provide all labor, materials and equipment for all plumbing work 
indicated on the Contract Drawings or in these Specifications, including but not limited to 
the major items listed as follows: 

1. Service connections to sewer, water, storm drain and gas lines. 

2. Installation of pipe, valves, and fittings. 

3. Furnish and set all sleeves for pipes thru walls. 

4. Flashing of pipe stacks. 

5. Pipe coverings, insulation, and waterproofing. 

6. Access panels for cleanouts, valves, and water hammer arrestors. 

7. Sealing of all penetrations thru fire walls and floors. 

8. Final connection to equipment specified in other sections. 

9. Water for construction and temporary connections. 

10. Grouting and cleanup. 

B. Related Documents: Documents affecting work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 1 of these Specifications. 

C. Related Work: 

1. [Excavation, Backfill and Compaction for Utilities 02318.] 

2. [Grading 02310.] 

3. [Site Sanitary Sewer System 02530.] 

4. [Sprinkler Irrigation System in Section 02810.] 

5. [Site Water Distribution Systems 02510.] 

6. [Cast In Place Concrete Work in Section 03300.] 
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7. [Storm Drainage Systems 02630.] 

8. [Painting of Exposed Piping, Equipment, and Canvas Covered Insulation in 
Section 09910.] 

9. [Fire Protection Systems in Section 15030] 

10. Electrical Conduit and Wiring, including Motor Starters for Plumbing Equipment in 
Division 16. 

11. Basic Mechanical Requirements in Section [15010]. 

12. Basic Mechanical Materials And Methods in Section [15050]. 

1.2 QUALITY ASSURANCE 

A. Use adequate numbers of skilled laborers who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work of this Section. 

B. Without additional cost to the City, provide such other labor and materials as are required 
to complete the work of this Section in accordance with the requirements of governmental 
agencies having jurisdiction, regardless of whether such materials and associated labor 
are called for elsewhere in these Contract Documents. 

C. Conform to applicable Codes and regulations. 

D. In addition to the requirements of all governing codes, ordinances and agencies, conform 
to the requirements of the following codes and standards: 

1. Latest Edition of Uniform Building Code with the City of Los Angeles Latest 
Amendments and Ordinances. 

2. Uniform Plumbing Code, latest Edition with the City of Los Angeles Latest 
Amendments. 

3. City Engineer’s requirements. 

4. State Fire Marshall/N.F.P.A. 

5. Uniform Fire Code, latest Edition. 

6. City of Los Angeles Fire department requirements. 

7. California Administrative Code. 

8. All requirements of Federal/OSHA 

9. All other regulatory agencies having jurisdiction over this work. 

E. Guarantees:  Furnish a written guarantee form required under Division 1, against defects 
in materials and workmanship for one year.  Guarantee shall include repair of damage to, 
or replacement (if so required) of any part of premises caused by water, oil, gas leaks or 
breaks in pipes, fixtures or equipment provided under this Section. 
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1.3 SUBMITTALS 

A. Comply with pertinent provisions of Section [01330 – SHOP 
DRAWINGS/SUBMITTALS of DIVISION 1 – GENERAL REQUIREMENTS ] of the Bid 
Documents. 

B. Product Data:  Within 40 calendar days after the Contractor has received the City 
Engineer's "Notice to Proceed", submit: 

1. Design drawings, signed by a properly licensed engineer and showing proposed 
layout of the system; 

2. Calculations demonstrating the adequacy of the proposed systems and its 
compliance with these Specifications; 

3. Manufacturers’ catalogs, Samples, and other items needed to fully demonstrate 
the quality of the proposed materials and equipment. 

4. Material list of items proposed to be provided under this Section. 

C. Record Drawings: 

1. Comply with pertinent provisions of GENERAL CONDITIONS of these 
Specifications. 

2. Include a copy of the Record Drawings in each copy of the operation and 
maintenance manual described below. 

D. Upon completion of this portion of the Work, and as a condition of its acceptance, deliver 
to the City Engineer three copies of an operation and maintenance manual compiled in 
accordance with the provisions of the GENERAL CONDITIONS of these Specifications. 

1.4 PRODUCT HANDLING 

A. Except as otherwise approved by the City Engineer, determine and comply with 
manufacturer’s recommendations on product handling, storage and protection. 

B. Deliver products to the job-site in their manufacturer’s original container, with labels intact 
and legible. 

1. Maintain packaged materials with seals unbroken and labels intact until time of 
use. 

2. Promptly remove damaged material and unsuitable items from the job-site, and 
promptly replace with material meeting the specified requirements, at no 
additional cost to the City. 

C. The City Engineer may reject as non-complying such material and products that do not 
bear identification satisfactory to the City Engineer as to manufacturer, grade, quality and 
other pertinent information. 

1.5 GENERAL REQUIREMENTS 

A. Locations Indicated on Drawings:  For purpose of clarity, the Drawings are generally 
diagrammatic omitting offsets and small details.  Certain pipe runs are shown distorted to 
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avoid confusion. Where locations are fixed by dimension notations, follow as closely as 
possible consistent with proper installation. 

B. Exact Location:  As required for proper installation, avoid interference with architectural 
and structural features and work of other trades and to preserve head room and to keep 
openings and passageways clear.  Arrange neatly and occupy minimum space; install 
piping parallel or at right angles to structures at the elevations indicated.  Provide flanges 
and unions where required to permit servicing, removal and re-connection of each item of 
equipment. 

C. Discrepancies or Errors:  In case discrepancies or errors occur between plans, 
specifications, structural members, regulating codes, etc.  Notify the City Engineer for 
instructions as directed in the GENERAL CONDITIONS of these Specifications. 

D. Openings: Provide as necessary for passage of pipes through walls, floors, partitions, 
and other construction whether indicated on the Contract Drawings or not. 

E. Cutting and Repairing: 

1. Do no cutting of structural members without written authorization by the City 
Engineer.  Where permitted, provide all reinforcement with repair materials as 
directed by the City Engineer. 

2. Repairing:  By appropriate craftpersons to restore construction to a condition as 
approved by the City Engineer and Contract Administration. 

F. Protection of Work: Provide as necessary to prevent damage of any kind to materials and 
installation.  Adequately cover fixtures and equipment during construction as required by 
the City Engineer. 

G. Record Drawings:  Provide accurate dimension locations including depths of 
underground piping, valves and cleanouts, and all control equipment as installed in strict 
accordance with provisions in GENERAL CONDITIONS of these Specifications. 

H. Shop Drawings and Lists of All Materials, Fixtures and Equipment: 

1. General: Submit for approval within 30 calendar days after the Contractor has 
received the City Engineer’s “Notice to Proceed”, in accordance with provisions 
of the GENERAL CONDITIONS of these Specifications, to assure ample time for 
checking and processing of the submittals by the City.  Delays resulting from 
improper and untimely submittals shall be the responsibility of the Contractor. 
Start no construction work before approval of submittals. 

2. Required Shop Drawings: Only required when proposing a substitute (different 
brand) except when specifically specified for an individual item. 

3. Required List of All Materials, Fixtures, and Equipment: Provide complete list with 
names and addresses of manufacturers, catalog numbers, trade numbers, trade 
names, illustrations, and descriptive literature for each article.  Underline all 
pertinent data for each item in each copy of catalog or brochure in which it is 
described.  Note in letter of transmittal all variations in performance, design and 
installation.  Identify each article in submittals with reference to Section Number 
and Subsection Number of this Section and the specified item. 

4. Procure specified items after the 40 days from the Contract date. 
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5. Disapprovals:  Delete articles disapproved by the City Engineer as not 
conforming to the Specifications or grade, and provide suitable articles in lieu 
thereof in conformity with Specifications.  Start no purchasing or no work related 
to the submittals prior to approval of submittals. 

6. Approval of Shop Drawings or other submittals will be general and will not relieve 
the Contractor of the responsibility for the proper fitting and construction of the 
specified work, nor from furnishing and performing work required by the Contract 
which may not be indicated on the shop drawings when approved as required by 
provisions of Section 11 in the GENERAL CONDITIONS of these Specifications. 

7. Use Approved List for procurement without deviations, unless otherwise 
authorized by the City Engineer. 

8. Modification of Contract Drawings:  Furnish appropriate proposed revisions 
drawings prepared by a licensed Architect or Engineer for approval by the City 
Engineer. Required, in each case where proposed substitute material or 
equipment for proper installation will require changes to the design of the project 
on the Contract Drawings and make such drawings sufficiently complete for 
proper installation of substitute material or equipment and for construction by 
interested trades for the proposed revisions.  Contractor shall bear the cost of the 
drawings and of the proposed revised construction. 

I. Materials and Workmanship: 

1. General:  In conformity with Los Angeles City Plumbing, Industrial Waste, 
Pressure Vessel and Mechanical Codes, Underwriters' Laboratories, Los 
Angeles County, and California State Requirements. 

2. Materials:  To be recently manufactured and in perfect condition; materials for 
similar uses to be same type and manufacture unless otherwise approved. 

3. Workmanship: In accordance with best trade practices. 

J. Permits and Inspections: 

1. Permits:  Obtain and pay for permits as required by Uniform Plumbing and 
Mechanical Codes, 1997 Editions, with the City of Los Angeles 1996 
Amendments. 

2. Inspections Required:  For all installations prior to concealment of the work, by 
the Los Angeles City Department of Building and Safety, and by the City 
Engineer. "Final Certificate of Approval" for the entire plumbing system required. 

K. Maintenance and Operating Manuals:  Provide the City with three (3) copies of neatly 
bound and indexed maintenance and operating manuals for all equipment as per 
provisions in the GENERAL PROVISIONS of these Specifications. 

L. Closing in of Work:  Do not conceal or close-in work until it has been inspected and 
approved by the City Engineer and authorities having jurisdiction.  Contractor shall 
uncover prematurely covered or closed-in work before testing and inspection and shall 
re-conceal or re-close-in the work after testing and inspection, at no added cost to the 
City. 

1.6 ACCEPTANCE OF WORK 
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A. Plumbing systems will not be considered for acceptance until the Contractor has 
completed disinfection of domestic water systems and all other work as hereinafter 
specified, including all testing work and has demonstrated to the City Engineer that all 
such systems operate properly in accordance with these Specifications and the 
standards herein referenced. 

1.7 SERVICE CONNECTIONS 

A. Sewer:  Contractor to determine exact location of required connection and to be respon-
sible for proper location of building drain and building sewer lines from buildings to street 
sewer main for most direct and suitable connection.  Sewer permit and connection fees 
shall be arranged and paid by the Contractor.  Sewer facility fee to be paid for by the City. 

B. Water:  Contractor to arrange for installation of water service meter and vault by 
Department of Water and Power and to pay all fees, charges and assessments.  Water 
for construction shall be separately arranged for and paid for by the Contractor. 

C. Gas:  To gas meter at location shown on the Drawing; Contractor to arrange for instal-
lation of gas service meter and earthquake shut-off valve downstream of gas meter by 
Southern California Gas Company and to pay all fees, charges and assessments.  Gas 
required for testing to be paid for by the Contractor. 

D. Storm Drain:  Contractor shall determine exact location of required connection and shall 
be responsible for proper location of on-site storm drains.  Storm drain permit and 
connection fees to be arranged and paid for by site work Contractor. 

PART 2 - PRODUCTS AND EXECUTION OR INSTALLATION 

2.1 GENERAL 

A. Isolate all bare copper piping from hangers, supports, or structures with prefabricated 
isolator consisting of steel shell with corrosion resistant coating and chemically treated 
hair-felt pad. 

B. Wherever work penetrates any waterproofing, do so with care and make opening through 
such waterproofing absolutely watertight in a manner approved by the City Engineer. 

C. Do not conceal or cover work until inspected, tested, and approved by the City Engineer.  
Should any work be enclosed or covered up prior to inspection and testing, the 
Contractor, at his expense, shall uncover the work, make necessary tests and corrections 
to proper conditions as approved by the City Engineer. 

D. Replace defective pipes, fittings, or joints with new materials.  Repairing with dope, tar, 
cement, or other materials not permitted. 

E. All piping and equipment shall operate without objectionable noises or vibration, as 
determined by the City Engineer.  Provide positive type isolators as hereinafter specified. 

2.2 MISCELLANEOUS EQUIPMENT & MATERIALS 

A. Couplings:  Same material as pipe on which couplings are used. 

B. Unions: 
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1. For Solder-Joint Piping:  Wrought copper or cast bronze, close grained and 
nonporous, extra heavy type, 150-lb. working pressure, ground joint, individually 
tested by manufacturer. 

2. For Screwed-Joint Piping:  Galvanized malleable iron, brass to iron seat, 250-lb. 
working pressure female pattern, ground joint. 

C. Hose Bibb Controls: Chicago Faucet No. 1771, ½-inch concealed control stops with lock-
shield caps on concealed piping; gate valves on exposed piping. 

D. Pressure Regulating Assembly: 

1. Pressure Reducing Valve:  With built-in bypass to reduce thermal expansion; 
assembled sized and piped as detailed on drawings; brass bolts and nuts used 
for assembly; to be Los Angeles approved type. 

2. Pressure Gauge: Bourdon tube type, non-corrodible movement, 3-½-inch dial, re-
calibrator design, 0 to 200-lb. range, ¼-inch IPS male bottom connection. 

3. Relief Valve:  McDonnell and Miller No. 240-1 in. - 125, set as 125 psi, 
conforming to ASME Code requirements. 

2.3 SLEEVES 

A. Required: 

1. In Concrete Slabs:  Standard weight galvanized steel pipe in forms before 
concrete is placed. 

2. In Masonry and Concrete Walls and Footings: Set treated fiber rigid concrete 
sleeves or standard weight galvanized steel pipe, in forms before concrete is 
placed or built into masonry.  See Structural Plans. 

3. In Stud Walls:  24 gage galvanized iron or steel. 

B. Clearance:  Provide ½-inch between sleeve and pipe or covered pipe, extend sleeve in 
floor slabs 2-inches above finished floor and 4-inches above rough floor. 

2.4 PIPE COVERING 

A. Waterproofing Protection on Pipe: 

1. Required Covering:  Cover all copper and steel pipe and fitting embedded in 
ground, in concrete masonry, or solid plaster. 

2. Material:  Plastic tape approved by City of Los Angeles, Department of Building 
and Safety. 

3. Hand Application: 

a. Clean all materials thoroughly to the bare metal base, remove all grease 
and oil with a nonoily solvent; file or grind burrs, sharp edges, and rough 
spots smooth.  Make all surfaces dry and dust free. 

b. Spiral wrap pipes with uniform laps of plastic tape by hand, completing 
one layer with prescribed laps; reverse direction of wrapping and apply a 
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second layer in the same manner, again maintaining prescribed laps.  All 
widths of tape, length of rolls, and dimensions of laps shall be as 
recommended by manufacturer in the manufacturer's material 
requirements table. Take care to insure a uniformly applied, tightly 
bonded tape, free of air pockets, voids and wrinkles. 

4. Machine Application: 

a. Clean as outlined above for hand application. 

b. Spiral wrap uniformly by an approved manual or power driven machine 
with 50 percent laps and one over- wrap of 50/50/50# asphalt laminated 
kraft, either wet strength one side, or reinforced.  All width of tape, length 
of rolls, and application as recommended by manufacturer in 
manufacturer's material requirements tablet.  Exercise care to insure a 
uniformly applied, tightly bonded tape, free of air pockets, voids, and 
wrinkles. 

5. Testing:  Holiday detection testing prior to installation underground shall be 
required at the discretion of the City Engineer.  Use a holiday detector set at 
5,000 and 6,000 volts.  Patch all holidays detected with a double "cigarette wrap" 
of No. 665 (15 mil) tape. 

2.5 FLASHING OF PIPE STACKS 

A. Required:  For all pipes, passing through roof, comply with Specification Section 07620. 

2.6 ACCESS PANELS 

A. For Valves or Equipment Located Behind Ceramic Tile Walls: Provide 8-inch x 8-inch 
opening; stainless steel, beveled edge frame; stainless steel cover secured with flush-
head screws; polished finish; vandal-proof screws where indicated or required. 

B. For Valves, Clean-outs or Equipment Located Behind Finish Plaster Walls or Ceilings:  
Provide 8-inch x 8-inch minimum opening, 16-gage steel frame; 14-gagesteel door with 
concealed hinges arranged to open 180 degrees or to be removable and with Allen head 
locking device; with bonderized and prime coated finish. 

C. Installation:  Required for ready accessibility to all valves and water hammer arrestor 
unless installed, in pipe spaces or in readily accessible ceiling space. 

D. Manufacturer's Reference Data:  Required as noted in 1.3 of this Section. 

2.7 STORAGE TYPE WATER HEATER/ EXPANSION TANK 

A. Water heater tank: Glass lined with anode rods, AGA approved and listed, and State 
Energy Standard listed item. 

B. Expansion tank: Steel shell, ASME designed, Pre-charged air chamber, Butyl diaphram, 
rigid polypropylene liner.  

C. Capacity:  As indicated on the Drawings. 

D. Installation:  Anchor to floor and with earthquake restraint (2-18 gage sheet metal bolt to 
wall as indicated on the drawings) .  Connect to gas, water and vent lines. 

E. Vent: 
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1. Carried vertically through roof as detailed on the Drawings. 

2. In accordance with Los Angeles City Plumbing Code. 

3. Type B, air insulated, double wall construction from flue collar or draft hood on 
water heater appliance through roof, size as indicated on the drawings; con-
structed of noncombustible corrosion-resistant materials; pipe and fitting as listed 
and approved by the Los Angeles City Heating Code and Underwriter's Labora-
tories, Inc. Where water heater manufacturer specifies pressurized double wall 
flue that includes combustion air, provide manufacturers recommended product. 

4.  Provide bird-proof vent cap, storm collar and 12-inch adjustable cone roof 
flashing constructed of galvanized steel outer casing and aluminum inner pipe. 

F. Combination Temperature and Pressure Relief Valve:  Resetting type constructed and 
listed to meet AGA and American National Standards Requirements.  Install with 
temperature sensing element immersed in water within the top 6-inches of the tank with a 
1-inch relief line to floor sink. 

G. Manufacturer's Reference Data:  Required as noted in 1.3 of this Section. 

2.8 INSTANTANEOUS TYPE WATER HEATER 

A. Electrical, wall mounted, UL approved, with flow restrictor. 

2.9 FIRE SEAL 

A. Required:  Seal around pipe passing through fire-rated wall or floor to maintain fire rating. 

B. Material:  Fire-Seal, U.L. classified for fire rating three hours. 

C. Manufacturer's Reference Data:  Required as noted in 1.3 of this Section. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Make all equipment and piping systems to operate without objectionable noise and 
vibration, as determined by the City Engineer.  Do not interfere with other trades (electri-
cal, mechanical, structural, etc.) to avoid noise and vibration transmission.  Provide 
positive type isolators as herein after specified. 

B. Surface Conditions:  Examine all areas and conditions under which work of this Section 
will be performed.  Correct conditions detrimental to timely and proper completion of the 
work. Do not proceed until detrimental conditions are corrected. 

3.2 INSTALLATION OF PIPE 

A. Pipe Inside Building:  Conceal with in building walls, partitions, furred spaces or ceilings 
except in mechanical equipment room, where indicated or possible and work into position 
without springing or forcing. 

B. Underground Pipe Outside Building:  Locate top of all pipes not less than 2-feet below 
finish grade, except where otherwise indicated on the drawings. Lay sewer pipe in a 
separate trench.  Space all pipe lines at a minimum of 12-inches center to center with a 
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minimum of 2-feet horizontal distance from footing or wall, and above 45 degree 
downward line from the footing.  Install all pipes in a straight line with neat appearance 
when completed.  Take precautions to prevent damage to wrapped pipe.  Trench bottom 
to be free of rocks and gravel.  Lay pipe parallel or at right angles to building or property 
lines.  Set drain lines on a firm foundation or sub-grade, true to line and grade.  When 
entering building, water and gas pipes to rise above footing (with shut-off valve on riser) 
and go through the wall. 

C. Soil and Waste Lines in Building:  Provide a removable coupling at floor level where lines 
go underground; bring cast iron pipe up to waste connection of each fixture. 

D. Gas Piping: 

1. Install so that branch lines are tapped off tops of pipe valve end of main lines, 
valved to bleed off condensate that my form in pipe.  Plug or cap valves. 

2. Run main fuel line from meter to gas appliances. Provide gas service stop at all 
appliances. 

E. Pipe Openings:  Keep closed to prevent obstructions and damage during construction. 

F. Grade or Slope: 

1. Sanitary Piping and Other Drain Lines:  Horizontal runs to have uniform fall of not 
less than 1/4-inch per foot; 1/8- inch in yard areas, and in ceiling spaces when 
approved by City Engineer. 

2. Vent Piping:  Grade to positively prevent accumulation of water or condensation. 

3. Gas Piping:  All lines to slope downward to meter, fixture, gas drip, or dirt leg. 

G. Bends:  Run drainage pipe as straight as possible, with long radius turns and offsets at 
angle of 45 degrees or less.  Make changes in direction of all piping with fittings. 

H. Clean-outs: To be located : 

1. Where indicated on drawings.  Exact locations as directed by the City Engineer. 

2. At all horizontal offsets, or changes in direction of piping greater than 45-
degrees. 

3. At ends of all waste and sewer lines more than 5-feet in length. 

4. At intervals of 50-feet for piping of4-inches and smaller, and 100-feet for larger 
piping. 

5. At base of each vertical stack (waste, soil and storm drains). 

6. After testing remove C.O. plug; apply water pump grease to male threads and 
replace hand tight. 

I. Noises:  Piping to be free from unusual noises due to flow of water under normal 
conditions. 

J. Full-Length Sections of Pipe:  Required for all pipe lines wherever practical; short 
sections with unnecessary couplings will not be allowed. 
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K. Floor and Ceiling Plates:  Required where exposed pipes pass through walls, floors or 
ceilings; polished chromium-plated split-flange or one piece. 

L. Hot and Cold Water Separation:  Separate hot and cold water lines by at least 6-inches 
on parallel runs. 

M. Expansion of Piping:  Provide as required in all piping and for prevention of damage to 
pipe or insulation where expansion or contraction occurs. 

N. Seismic Bracing:  Provide lateral and longitudinal sway bracing required for all 
suspended piping in compliance with Drawing Details or as specified in Section 15240 – 
HVAC Equipment Seismic Restraints and Vibration Isolation. 

O. Inspection:   

1. By Contractor:  All installations to determine that pipes are free from defective 
workmanship and that pipes and fittings are free from obstructions and are in 
their proper locations. 

2. By Inspector and All Duly Constituted Authorities:  All installations prior to 
concealment. 

3.3 INSTALLATION OF VALVES AND FITTINGS 

A. Care in Fitting and Installing Fixtures:  Install all exposed plated or enameled connections 
to fixtures with special care to avoid tool marks or threads showing at fittings. 

B. Unions:  Required at each valve, at gas pressure regulator, and on connections to all 
equipment; to be of the same materials as fittings. 

C. Water Hammer Arrestors: 

1. Install water hammer arrestors indicated on the Drawings and in the following 
locations: (only non-ferrous arrestors may be used in copper water systems). 

a. On water lines to service sinks, kitchen sinks, water closets and urinals. 

b. Between the last two fixtures when three or more fixtures, other than 
those listed in (a) above, areas served by a common server. 

2. When possible, arrestor shall be installed in the wall or furring.  When arrestor is 
installed in wall or furring, furnish an access plate large enough to permit removal 
of the arrestor.  The access plate shall be a minimum of 2" larger in each 
direction than the arrestor.  See equipment list for sizes, makes and models or 
arrestors.  Where not specifically offered in the Contract Documents installation 
shall be in accordance with the Plumbing and Drainage Institute Standard PDI-
WH201. 

3. Each fixture water line shall be provided with a dampening device.  When such 
service is not provided by water hammer arrestors, provide an air chamber at 
each fixture supply.  This shall be an 18" long vertical piece of capped pipe one 
size larger than the branch to a fixture.  In lieu of individual air chambers, header 
air chamber may be used where header serves two fixtures.  This shall be 
located at each end of the header and shall be a 36" length of vertical pipe, 
capped, not less than one pipe size larger than the header. 
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D. Reducing Fittings:  Required only where changes in pipe sizes occur. 

E. Prohibited Fittings:  Screw or sand bushings; 90 degrees or 45 degrees street elbows, 
close nipples, long screws, bullhead tees, and special fittings, unless approved by the 
City Engineer. 

F. Valves: Use gate, ball and butterfly valves for shut-off duty; globe, ball and butterfly for 
throttling bypass or manual flow control duty.   Install on each branch line to one or more 
fixtures and on every underground branch line for complete control of the system.  Place 
valves with stems horizontal wherever possible.  Adjust, regulate, and pack glands before 
final acceptance. 

G. Separate Control:  Install valves at each fixture on hot and cold water to permit repairs 
without interference with any other fixture.  Provide hose bibbs with individual control 
valves, except where otherwise indicated adjacent to and either concealed or exposed as 
indicated by location of hose bibb. 

H. Dielectric Couplings or Flanges: 

1. Required where copper pipe is joined to steel or iron pipe or equipment.  Unions 
will not be allowed.  Not required for bronze valves in steel lines or for caulked 
joints between copper and cast iron drainage lines. 

2. Use couplings only on cold water installations. 

3. Use flanges on all installations above 140 degrees Fahrenheit and made of 
material suitable for temperatures involved. 

I. Exposed Toilet Flush Valves:  Locate rough and finish 4-3/4 inches to right of center of 
valve to center of wheel handle angle stop, and 12-inches above top rim of bowl to center 
line of flush valve, locate oscillating handle to left facing bowl.  Install sensor operated 
valves per manufacturer’s recommendations. 

J. All Flushometer Valves:  Disassemble and lubricate with water pump grease and graphite 
before installation. 

3.4 EQUIPMENT AND FIXTURE CONNECTIONS 

A. General:  Stub all piping out to the exact location and set symmetrical with the fixtures. 

B. Water Headers Serving Water Closets:  Shall be as indicated on drawings. 

C. Water Headers Serving Urinals:  Shall be as indicated on drawings. 

3.5 ATTACHMENT OF FIXTURES 

A. Required:  Support and attach all fixtures hereinbefore specified properly and adequately 
to walls, ceilings, or floors in true right angles with floor and wall using adjustable fixture 
carrier as indicated on the Drawings or as specified. 

B. To Concrete Backing:  Machine bolts through concrete with nut and washer on space 
side, or with heavy expansion bolts of required length. 

C. To Steel Stud Backing:  Bolt to 4-inch x 1/4-inch steel plate; plate to be welded or 
clamped by U-bolts to steel studs. 
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D. Anchor Bolts, Sleeves, and Templates:  Required:  Anchor bolts for fixture attachment, 
steel pipe sleeves for bolt adjustment and templates for holding anchor bolts. 

E. Toilets and Urinals:  Set finish with approved type graphite ring and stainless plumber’s 
putty. 

F. Disassemble all flushometer valves and lubricate with water pump grease and graphite 
before installation. 

G. Fixture Height for Handicapped Persons:  As indicated on the Architectural and Plumbing 
Drawings. 

H. Grouting and Cleaning: 

1. Required between base of toilet bowl and floor and between back of all plumbing 
and wall areas. 

2. Use hard, white, durable plaster materials filling all voids and cracks and provide 
adequate bearing surface mounting. 

3. Before plaster materials have hardened, scrape a reasonable amount of plaster 
from void or crack allowing sufficient depression to receive caulking.  Completely 
fill cracks or voids to a finished surface between all plumbing fixtures and walls or 
floors with "Tub-Caulk" manufactured by Miracle Adhesive Co., New York, New 
York or equal. Apply as recommended by the manufacturer. 

4. Floor Sinks:  Except in kitchen areas, install one-inch above finish floor and 
neatly grout all four sides. 

I. Cleaning:  Thoroughly clean all equipment, fixtures, trim, and exposed piping of cement, 
plaster, grease, and oil spots. Carefully wipe surfaces and scrape cracks and corners 
clean. 

J. Polishing:  Polish all exposed chromium-plated or nickel-plated surfaces, with clean 
cloths. 

K. Completed Work:  Leave in a neat, clean condition, ready for use. 

L. Inspection: 

1. By Contractor:  Inspect all installations to determine that pipes are free from 
defective workmanship and that pipes and fittings are free from obstructions and 
are in their proper locations. 

2. By City Engineer and All Duly Constituted Authorities: All installations prior to 
concealment. 

3.6 PLUMBING CONNECTIONS TO EQUIPMENT SPECIFIED IN OTHER DIVISIONS 

A. Fuel Gas:  To gas roof-top package units with appliance gas service stops adjacent to 
equipment. 

B. Drain:  From air conditioning coils to sink tailpieces, material as specified in Water Supply 
Materials Subsection. 



WORK ORDER NO. E1701121B PLUMBING, GENERAL 
RESEDA SKATE FACILITY 22 00 00 - 14 

C. Final Connections:  Required by the Plumbing Contractor to all appliances. 

3.7 DISINFECTING OF WATER SYSTEMS 

A. Required:  For each hot water, cold water, and drinking water system, after all fixtures 
have been completely connected and are ready for operation. 

B. Disinfecting Agent:  Gas or liquid chlorine, as normally used for the chlorination of water 
systems.  Calcium or sodium hypochlorite as approved by Federal and American Water 
Works Association procedures may be used. 

C. Disinfecting Connection:  Locate service cock or riser, 3/4-inch to 1-1/4-inch size, near 
water service entrance. 

D. Procedure: 

1. Remove all screens on faucets. 

2. Flush all lines and fixtures thoroughly with clear water. 

3. Adjust all faucets and outlets so that a trickle of water flows from each; water 
service supply valve to remain open. 

4. Connect a hand-operated pump or other injection device to the disinfecting 
connection, the pump or device to provide a pressure greater than that of the 
water supply to the system. 

5. Inject the disinfectant slowly and continuously at an even rate (not in slugs). 

6. Check the effluent at each faucet and outlet with an orthotolidin solution while 
injection is continuing until the chlorine residual concentration indicates not less 
than 50 parts per million at all outlets. 

7. Close all outlets including water service supply valve and disinfecting connection 
and hold for 24 hours. 

8. After retention the chlorine residual concentration at most outlets when checked 
with an orthotolidin solution to be not less than ten parts per million.  If less, disin-
fecting procedure to be repeated. 

9. If check is satisfactory, flush all disinfected systems with clear water until chlorine 
residual concentration when checked with an orthotolidin solution to be not 
greater than that of the incoming water supply. 

E. Bacteriological Analysis: 

1. Upon completion of final flushing after retention period, obtain and test a water 
sample by a recognized laboratory acceptance to the City Engineer. 

2. A written report to be submitted by the laboratory to the City Engineer showing: 

a. Name and location of job and date sample was obtained. 

b. That the coliform aerogenes are negative. 

c. That the total plate count is less than 100 bacteria per cubic centimeter. 
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d. That the water is safe to use. 

F. Costs:  All cost of the materials, equipment, and application, including water charges and 
laboratory fees, shall be borne by the Contractor. 

3.8 BACK SIPHONAGE PROTECTION 

A. Protect water supplies of all plumbing fixtures against back siphonage in the event of a 
vacuum in the piping system. 

B. Locate discharge outlets of all supply faucets for lavatories and sinks so as to clear the 
top of overflow rim at least 1-inch. 

C. Install approved hose bibb vacuum breaker at each hose bibb, recessed and exposed. 

D. Equip toilet flush valves with approved vacuum breakers. Install at the height required by 
the Los Angeles City Plumbing Code. 

E. Atmospheric type backflow preventers required for lawn sprinkler systems and are shown 
on the Landscaping Drawings. 

F. Reduced Pressure Type Backflow Preventer:  Los Angeles City approved type. 

G. Vacuum Breaker Assembly: Required for interceptor connection. 

H. All backflow prevention devices shall be approved by the City of Los Angeles, 
Department of Building and Safety and Los Angeles County Health Department and other 
official agencies having jurisdiction.  Use test devices designed for testing, so tested by a 
certified tester, paid for by the Contractor. Submit certification to the "General 
Maintenance Superintendent", General Services Department, prior to acceptance of the 
project.  Such certification shall in no way nullify the warranty of such device or 
equipment.  Perform all tests in the presence of the City Engineer or his duly appointed 
representative. 

3.12 TESTS 

A. Sanitary Systems: In accordance with Uniform Plumbing Code, 1999 Edition with the City 
of Los Angeles 2001 Amendments. 

B. Roof Drain System:  Similar to tests on sanitary system. 

C. Water Systems:  Minimum hydrostatic pressure of 250 psi for a period of four hours. 

D. Gas Piping:  In accordance with Uniform Plumbing Code, 1999 Edition with the City of 
Los Angeles 2001 Amendments. 

E. Supervision:  Make all tests in the presence of the City Engineer and demonstrate all 
fixtures and equipment to function satisfactorily and to the approval of the City Engineer.  
Provide and pay for all equipment, materials, and labor necessary for tests. 

3.13 EMERGENCY REPAIRS   

A. The City reserves the right to make emergency repairs as required to keep equipment in 
operation, without voiding the Contractor's guarantee bond, nor relieving the Contractor 
of his responsibilities during the bonding period. 
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END OF SECTION 
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SECTION 22 05 10 

BASIC MECHANICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of Contract, including General and Supplementary Conditions 
and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following basic mechanical materials and methods to complement other 
Division 15 Sections. 

1. Piping materials and installation instructions common to most piping systems. 

2. Concrete equipment base construction requirements. 

3. Equipment nameplate data requirements. 

4. Labeling and identifying mechanical systems and equipment is specified in Division 15, 
 Section [15390] "Building Mechanical Identification." 

5. Field-fabricated metal and wood equipment supports. 

6. Installation requirements common to equipment specification sections. 

7. Cutting and patching. 

8. Touch-up painting and finishing. 

B. Pipe and pipe fitting materials are specified in piping system Sections. 

1.3 DEFINITIONS 

A. Pipe, pipe fittings, and piping include tube, tube fittings, and tubing. 

B. Finished Spaces:  Spaces other than mechanical and  electrical equipment rooms, furred 
spaces, pipe and duct shafts, unheated spaces immediately below the roof, spaces above 
ceilings, unexcavated spaces, crawl spaces, and tunnels. 

C. Exposed Interior Installations:  Exposed to view indoors. Examples include finished occupied 
spaces and mechanical equipment rooms. 

D. Exposed Exterior Installations:  Exposed to view outdoors, or subject to outdoor ambient 
temperatures and weather conditions.  Examples include rooftop locations. 

E. Concealed Interior Installations:  Concealed from view and protected from physical contact by 
building occupants.  Examples include above ceilings and in duct shafts. 

F. Concealed Exterior Installations:  Concealed from view and protected from weather conditions 
and physical contact by building occupants, but subject to outdoor ambient temperatures.  
Examples include installations within unheated shelters. 
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1.4 SUBMITTALS 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 
Specifications Sections. 

B. Product data for following piping specialties:  

1. Mechanical sleeve seals. 

2. Identification materials and devices. 

C. Samples of color, lettering style, and other graphic representation required for each identification 
material and device. 

D. Shop drawings detailing fabrication and installation for metal and wood supports and anchorage 
for mechanical materials and equipment. 

E. Coordination drawings for access panel and door locations. 

F. Prepare coordination drawings according to Division 1 Section Submittals" to a 1/4 inch equals 1 
foot scale or larger.  Detail major elements, components, and systems of mechanical equipment 
and materials in relationship with other systems, installations, and building components.  Show 
space requirements for installation and access.  Show where sequence and coordination of 
installations are important to the efficient flow of the Work.  Include the following: 

1. Proposed locations of piping, ductwork, equipment, and materials.  Include the following: 

a. Planned piping layout, including valve and specialty locations and valve stem 
movement. 

b. Planned duct systems layout, including elbows radius and duct accessories. 
c. Clearances for installing and maintaining insulation. 
d. Clearances for servicing and maintaining equipment, including space for 

equipment disassembly required for periodic maintenance. 
e. Equipment service connections and support details. 
f. Exterior wall and foundation penetrations. 
g. Fire-rated wall and floor penetrations. 
h. Sizes and location of required concrete pads and bases. 

2. Scheduling, sequencing, movement, and positioning of large equipment into the building 
during construction. 

3. Floor plans, elevations, and details to indicate penetrations in floors, walls, and ceilings 
and their relationship to other penetrations and installations. 

4. Reflected ceiling plans to coordinate and integrate installations, air outlets and inlets, light 
fixtures, communication systems components, sprinklers, and other ceiling-mounted 
items. 

G. Welder certificates signed by Contractor certifying that welders comply with requirements 
specified under "Quality Assurance" Article of this Section. 

1.5 QUALITY ASSURANCE 

A. Qualify welding processes and operators for piping according to ASME "Boiler and Pressure 
Vessel Code," Section IX, "Welding and Brazing Qualifications." 
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1. Comply with provisions of ASME B31 Series "Code for Pressure Piping." 

2. Certify that each welder has passed AWS qualification tests for the welding processes 
involved and that certification is current. 

B. ASME A13.1 for lettering size, length of color field, colors, and viewing angles of identification 
devices. 

C. Equipment Selection:  Equipment of greater or larger power, dimensions, capacities, and ratings 
may be furnished provided such proposed equipment is approved in writing and connecting 
mechanical and electrical services, circuit breakers, conduit, motors, bases, and equipment 
spaces are increased.  No additional costs will be approved for these increases, if larger 
equipment is approved.  If minimum energy ratings or efficiencies of the equipment are specified, 
the equipment must meet the design requirements and commissioning requirements. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end-caps. Maintain end-caps through shipping, 
storage, and handling to prevent pipe-end damage and prevent entrance of dirt, debris, and 
moisture. 

B. Protect stored pipes and tubes from moisture and dirt. Elevate above grade.  When stored inside, 
do not exceed structural capacity of the floor. 

C. Protect flanges, fittings, and piping specialties from moisture and dirt. 

1.7 SEQUENCING AND SCHEDULING 

A. Coordinate mechanical equipment installation with other building components. 

B. Arrange for chases, slots, and openings in building structure during progress of construction, to 
allow for mechanical installations. 

C. Coordinate the installation of required supporting devices and set sleeves in poured-in-place 
concrete and other structural components, as they are constructed. 

D. Sequence, coordinate, and integrate installations of mechanical materials and equipment for 
efficient flow of the Work.  Coordinate installation of large equipment requiring positioning prior to 
closing in the building. 

E. Coordinate connection of mechanical systems with exterior underground and overhead utilities 
and services.  Comply with requirements of governing regulations, franchised service companies, 
and controlling agencies. 

F. Coordinate requirements for access panels and doors where mechanical items requiring access 
are concealed behind finished surfaces. 

G. Coordinate installation of identifying devices after completion of covering and painting, where 
devices are applied to surfaces.  Install identifying devices prior to installation of acoustical 
ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 PIPE AND PIPE FITTINGS 
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A. Refer to individual piping system specification Sections for pipe and fitting materials and joining 
methods. 

B. Pipe Threads:  ASME B1.20.1 for factory-threaded pipe and pipe fittings. 

2.2 JOINING MATERIALS 

A. Refer to individual piping system specification Sections in Division 15 for special joining materials 
not listed below. 

B. Pipe Flange Gasket Materials:  Suitable for the chemical and thermal conditions of the piping 
system contents. 

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness, except 
where thickness or specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125 cast-iron and cast-bronze flanges. 

b. Narrow-Face Type:  For raised-face, Class 250 cast-iron and steel flanges. 

2. ASME B16.20 for grooved, ring-joint, steel flanges.  

3. AWWA C110, rubber, flat face, 1/8-inch thick, except where other thickness is indicated; 
and full-face or ring type, except where type is indicated. 

C. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, except where other material is indicated. 

D. Solder Filler Metal:  ASTM B 32. 

E. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon steel 
bolts and nuts. 

F. Couplings:  Iron body sleeve assembly, fabricated to match outside diameters of plain-end, 
pressure pipes. 

1. Sleeve:  ASTM A 126, Class B, gray iron. 

2. Followers:  ASTM A 47, Grade 32510 or ASTM A 536 ductile iron. 

3. Gaskets:  Rubber. 

4. Bolts and Nuts:  AWWA C111. 

5. Finish:  Enamel paint. 

G. Copper tubing: 

1. Joining for copper pipes 4 - inch and smaller; no lead, City of Los Angeles (approved 
type) for all copper pipe above ground under. 

2. Sil-Fos silver alloy for pipe underground and for piping above ground having a continuous 
street main pressure of 100-lbs or more. 

3. Wire solder only; paste mixed solder not permitted. 

H. Flux: As recommended by manufacturer of solder. 

2.3 PIPING SPECIALTIES  
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A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type, where required to 
conceal protruding fittings and sleeves. 

1. Inside Diameter:  Closely fit around pipe, tube, and insulation of insulated piping. 

2. Outside Diameter:  Completely cover opening. 

3. Cast Brass:  One-piece, with set-screw. 

a. Finish:  Rough brass. 
b. Finish:  Polished chrome plate. 

4. Cast Brass:  Split casting, with concealed hinge and set-screw. 

a. Finish:  Rough brass. 
b. Finish:  Polished chrome plate. 

B. Dielectric Fittings:  Assembly or fitting having insulating material isolating joined dissimilar metals, 
to prevent galvanic action and stop corrosion. 

1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld 
neck end types and matching piping system materials. 

2. Insulating Material:  Suitable for system fluid, pressure, and temperature. 

3. Dielectric Unions:  Factory-fabricated, union assembly, for 250 psig minimum working 
pressure at 180 deg F temperature. 

4. Dielectric Flanges:  Factory-fabricated, companion-flange assembly, for 150 or 300 psig 
minimum pressure to suit system pressures. 

5. Dielectric-Flange Insulation Kits:  Field-assembled, companion-flange assembly, full-face 
or ring type. Components include neoprene or phenolic gasket, phenolic or polyethylene 
bolt sleeves, phenolic washers, and steel backing washers. 

a. Provide separate companion flanges and steel bolts and nuts for 150- or 300-
psig minimum working pressure to suit system pressures. 

6. Dielectric Couplings:  Galvanized-steel coupling, having inert and non-corrosive, 
thermoplastic lining, with threaded ends and 300 psig minimum working pressure at 225 
deg F temperature. 

7. Dielectric Nipples:  Electroplated steel nipple, having inert and non-corrosive, 
thermoplastic lining, with combination of plain, threaded, or grooved end types and 300 
psig working pressure at 225 deg F temperature. 

C. Mechanical Sleeve Seals:  Modular, watertight, mechanical type. Components include 
interlocking synthetic rubber links shaped to continuously fill annular space between pipe and 
sleeve.  Connecting bolts and pressure plates cause rubber sealing elements to expand when 
tightened. 

D. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 

1. Steel Sheet-Metal:  24 gage or heavier, galvanized sheet metal, round tube closed with 
welded longitudinal joint. 
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2. Steel Pipe:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 

3. Cast-Iron:  Cast or fabricated "wall pipe"  equivalent to ductile-iron pressure pipe, having 
plain ends and integral water stop, except where other features are specified. 

4. Wall Penetration Systems:  Wall sleeve assembly, consisting of housing, gaskets, and 
pipe sleeve, with 1 mechanical-joint end conforming to AWWA C110 and 1 plain pipe-
sleeve end. 

a. Penetrating Pipe Deflection:  5 percent without leakage. 
b. Housing:  Ductile-iron casting having waterstop and anchor ring, with ductile-iron 

gland, steel studs and nuts, and rubber gasket conforming to AWWA C111, of 
housing and gasket size as required to fit penetrating pipe. 

c. Pipe Sleeve:  AWWA C151, ductile-iron pipe. 
d. Housing-to-Sleeve Gasket:  Rubber or neoprene, push-on type, of 

manufacturer's design. 

5. Cast-Iron Sleeve Fittings:  Commercially-made, sleeve having integral clamping flange, 
with clamping ring, bolts, and nuts for membrane flashing. 

a. Underdeck Clamp:  Clamping ring with set-screws. 

2.4 IDENTIFYING DEVICES AND LABELS 

A. General:  Manufacturer's standard products of categories and types required for each application 
as referenced in other Division 15 Sections.  Where more than single type is specified for listed 
application, selection is Installer's option, but provide single selection for each product category. 

B. Equipment Nameplates:  Metal nameplate with operational data engraved or stamped; 
permanently fastened to equipment. 

1. Data:  Manufacturer, product name, model number, serial number, capacity, operating 
and power characteristics, labels of tested compliances, and similar essential data. 

2. Location:  An accessible and visible location. 

C. Stencils:  Standard stencils, prepared for required applications with letter sizes conforming to 
recommendations of ASME A13.1 for piping and similar applications, but not less than 1-1/4-
inches-high letters for ductwork and not less than 3/4-inch-high letters for access door signs and 
similar operational instructions. 

1. Material:  Fiberboard. 

2. Material:  Brass. 

3. Stencil Paint:  Standard exterior type stenciling  enamel; black, except as otherwise 
indicated; either brushing grade or pressurized spray-can form and grade. 

4. Identification Paint:  Standard identification enamel of colors indicated or, if not otherwise 
indicated for piping systems, comply with ASME A13.1 for colors. 

D. Plastic Duct Markers:  Manufacturer's standard laminated plastic, color coded duct markers.  
Conform to following color code: 

1. Green:  Cold air. 

2. Yellow:  Hot air. 
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3. Yellow/Green:  Supply air. 

4. Blue:  Exhaust, outside, return, and mixed air. 

5. For hazardous exhausts, use colors and designs recommended by ASME A13.1. 

6. Nomenclature:  Include following: 
a. Direction of air flow. 
b. Duct service (supply, return, exhaust, etc.). 

E. Plastic Equipment Markers:  Laminated-plastic, color-coded equipment markers.  Conform to 
following color code: 

1. Green:  Cooling equipment and components. 

2. Yellow:  Heating equipment and components. 

3. Yellow/Green:  Combination cooling and heating equipment and components. 

4. Brown:  Energy reclamation equipment and components. 

5. Blue:  Equipment and components that do not meet any of above criteria. 

6. For hazardous equipment, use colors and designs recommended by ASME A13.1. 

7. Nomenclature:  Include following, matching terminology on schedules as closely as 
possible: 

a. Name and plan number. 
b. Equipment service. 
c. Design capacity. 
d. Other design parameters such as pressure drop, entering and leaving conditions, 

and rpm. 

8. Size:  Approximate 2-1/2 by 4 inches for control devices, dampers, and valves; and 4-1/2 
by 6 inches for equipment. 

I. Lettering and Graphics:  Coordinate names, abbreviations, and other designations used in 
mechanical identification, with corresponding designations indicated.  Use numbers, lettering, and 
wording indicated for proper identification and operation/maintenance of mechanical systems and 
equipment. 

1. Multiple Systems:  Where multiple systems of same generic name are indicated, provide 
identification that indicates individual system number as well as service such as "Boiler 
No. 3" and "Air Supply No. 1H." 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. General:  Install piping as described below, except where system Sections specify otherwise.  
Individual piping system specification Sections in Division 15 specify piping installation 
requirements unique to the piping system. 
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B. General Locations and Arrangements:  Drawings (plans, schematics, and diagrams) indicate 
general location and arrangement of piping systems.  Indicated locations and arrangements were 
used to size pipe and calculate friction loss, expansion, pump sizing, and other design 
considerations.  Install piping as indicated, except where deviations to layout are approved on 
coordination drawings. 

C. Install piping at indicated slope. 

D. Install components having pressure rating equal to or greater than system operating pressure. 

E. Install piping in concealed interior and exterior locations, except in equipment rooms and service 
areas. 

F. Install piping free of sags and bends. 

G. Install exposed interior and exterior piping at right angles or parallel to building walls.  Diagonal 
runs are prohibited, except where indicated. 

H. Install piping tight to slabs, beams, joists, columns, walls, and other building elements.  Allow 
sufficient space above removable ceiling panels to allow for ceiling panel removal. 

I. Install piping to allow application of insulation plus 1-inch clearance around insulation. 

J. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 

K. Install fittings for changes in direction and branch connections. 

L. Install couplings according to manufacturer's printed instructions. 

M. Install pipe escutcheons for pipe penetrations of concrete and masonry walls, wall board 
partitions, and suspended ceilings according to the following: 

1. Chrome-Plated Piping:  Cast-brass, one-piece, with set-screw, and polished chrome-
plated finish.  Use split-casting escutcheons where required, for existing piping. 

2. Uninsulated Piping Wall Escutcheons:  Cast-brass or stamped-steel, with set-screw. 

3. Uninsulated Piping Floor Plates in Utility Areas: Cast-iron floor plates. 

4. Insulated Piping:  Cast-brass or stamped-steel, with concealed hinge, spring clips, and 
chrome-plated finish. 

5. Piping in Utility Areas:  Cast-brass or stamped-steel, with set-screw or spring clips. 

N. Sleeves are not required for core drilled holes. 

O. Install sleeves for pipes passing through concrete and masonry walls, concrete floor and roof 
slabs, and where indicated. 

P. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
concrete floor and roof slabs, and where indicated. 

1. Cut sleeves to length for mounting flush with both surfaces. 
a. Exception:  Extend sleeves installed in floors of mechanical equipment areas or 

other wet areas 2 inches above finished floor level. Extend cast-iron sleeve 
fittings below floor slab as required to secure clamping ring where specified. 
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2. Build sleeves into new walls and slabs as work  progresses. 

3. Install large enough sleeves to provide 1/4-inch annular clear space between sleeve and 
pipe or pipe insulation.  Use the following sleeve materials: 

a. Steel Pipe Sleeves:  For pipes smaller than 6 inches. 
b. Steel Sheet-Metal Sleeves:  For pipes 6 inches and larger, penetrating gypsum-

board partitions. 
c. Cast-Iron Sleeve Fittings:  For floors having membrane waterproofing.  Secure 

flashing between clamping flanges.  Install section of cast-iron soil pipe to extend 
sleeve to 2 inches above finished floor level.  Flashing is specified in Division 7 
Section "Flashing and Sheet Metal." 

1) Seal space outside of sleeve fittings with nonshrink, nonmetallic grout. 

4. Except for below-grade wall penetrations, seal annular space between sleeve and pipe or 
pipe insulation, using elastomeric joint sealants specified in Division 7 Section "Joint 
Sealants." 

Q. Above Grade, Exterior Wall, Pipe Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeve for 1-inch annular clear space between pipe and sleeve for installation 
of mechanical seals. 

1. Install steel pipe for sleeves smaller than 6 inches. 
2. Install cast-iron "wall pipes" for sleeves 6 inches and larger. 
3. Assemble and install mechanical seals according to manufacturer's printed instructions. 

R. Below Grade, Exterior Wall, Pipe Penetrations:  Install cast-iron "wall pipes" for sleeves.  Seal 
pipe penetrations using mechanical sleeve seals.  Size sleeve for 1-inch annular clear space 
between pipe and sleeve for installation of mechanical seals. 

S. Below Grade, Exterior Wall, Pipe Penetrations:  Install ductile-iron wall penetration system 
sleeves according to manufacturer's printed installation instructions. 

T. Fire Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestopping sealant material.  
Firestopping materials are specified in Division 7. 

U. Verify final equipment locations for roughing-in. 

V. Refer to equipment specifications in other Sections of these Specifications for roughing-in 
requirements. 

W. Piping Joint Construction:  Join pipe and fittings as follows and as specifically required in 
individual piping system specification Sections. 

1. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

2. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 
assembly. 

3. Soldered Joints:  Construct joints according to AWS "Soldering Manual," Chapter 22 "The 
Soldering of Pipe and Tube." 

4. Brazed Joints:  Construct joints according to AWS "Brazing Manual," Chapter 28 "Pipe 
and Tube." 
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5. Threaded Joints:  Thread pipe with tapered pipe threads according to ASME B1.20.1.  
Cut threads full and clean using sharp dies.  Ream threaded pipe ends to remove burrs 
and restore full inside diameter. Join pipe fittings and valves as follows: 

a. Note the internal length of threads in fittings or valve ends, and proximity of 
internal seat or wall, to determine how far pipe should be threaded into joint. 

b. Apply appropriate tape or thread compound to external pipe threads (except 
where dry seal threading is specified). 

c. Align threads at point of assembly. 
d. Tighten joint with wrench.  Apply wrench to valve end into which pipe is being 

threaded. 
e. Damaged Threads:  Do not use pipe or pipe fittings having threads that are 

corroded or damaged.  Do not use pipe sections that have cracked or open 
welds. 

6. Welded Joints:  Construct joints according to AWS D10.12 "Recommended Practices and 
Procedures for Welding Low Carbon Steel Pipe" using qualified processes and welding 
operators according to "Quality Assurance" Article. 

7. Flanged Joints:  Align flange surfaces parallel. Select appropriate gasket material, size, 
type, and thickness for service application.  Install gasket concentrically positioned.  
Assemble joints by sequencing bolt tightening to make initial contact of flanges and 
gaskets as flat and parallel as possible.  Use suitable lubricants on bolt threads. Tighten 
bolts gradually and uniformly using torque wrench. 

X. Piping Connections:  Except as otherwise indicated make piping connections as specified below. 

1. Install unions, in piping 2 inches and smaller, adjacent to each valve and at final 
connection to each piece of equipment having 2-inches or smaller threaded pipe 
connection. 

2. Install flanges, in piping 2-1/2-inches and larger, adjacent to flanged valves and at final 
connection to each piece of equipment having flanged pipe connection. 

3. Dry Piping Systems (Gas, Compressed Air, and Vacuum):  Install dielectric unions and 
flanges to connect piping materials of dissimilar metals. 

4. Wet Piping Systems (Water and Steam):  Install dielectric coupling and nipple fittings to 
connect piping materials of dissimilar metals. 

3.2 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

A. Install equipment to provide the maximum possible headroom, where mounting heights are not 
indicated. 

B. Install equipment according to approved submittal data. Portions of the Work are shown only in 
diagrammatic form. Refer conflicts to the Architect. 

C. Install equipment level and plumb, parallel and perpendicular to other building systems and 
components in exposed interior spaces, except where otherwise indicated. 

D. Install mechanical equipment to facilitate servicing, maintenance, and repair or replacement of 
equipment components.  Connect equipment for ease of disconnecting, with minimum of 
interference with other installations. Extend grease fittings to an accessible location. 

E. Install equipment giving right-of-way to piping systems installed at a required slope. 

3.3 LABELING AND IDENTIFYING 
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A. Piping Systems:  Install pipe markers on each system. Include arrows showing normal direction of 
flow and as indicated in other Division 15 sections. 

1. Stenciled Markers:  Complying with ASME A13.1. 

2. Plastic markers, with application systems.  Install on pipe insulation segment where 
required for hot non-insulated pipes. 

3. Locate pipe markers as follows wherever piping is exposed in finished spaces, machine 
rooms, accessible maintenance spaces (shafts, tunnels, plenums) and exterior non-
concealed locations. 

a. Near each valve and control device. 
b. Near each branch, excluding short take-offs for fixtures and terminal units.  Mark 

each pipe at branch, where flow pattern is not obvious. 
c. Near locations where pipes pass through walls, floors, ceilings, or enter non-

accessible enclosures. 
d. At access doors, manholes, and similar access points that permit view of 

concealed piping. 
e. Near major equipment items and other points of origination and termination. 
f. Spaced at a maximum of 50 feet intervals along each run.  Reduce intervals to 

25 feet in congested areas of piping and equipment. 
g. On piping above removable acoustical ceilings, except omit intermediately 

spaced markers. 

B. Equipment:  Install engraved plastic laminate sign or equipment marker on or near each major 
item of mechanical equipment. 

1. Lettering Size:  Minimum 1/4-inch-high lettering for name of unit where viewing distance 
is less than 2 feet, 1/2-inch-high for distances up to 6 feet, and proportionately larger 
lettering for greater distances.  Provide secondary lettering 2/3 to 3/4 of size of principal 
lettering. 

2. Text of Signs:  Provide text to distinguish between multiple units, inform operator of 
operational requirements, indicate safety and emergency precautions, and warn of 
hazards and improper operations, in addition to name of identified unit. 

C. Duct Systems:  Identify air supply, return, exhaust, intake, and relief ducts with duct markers; or 
provide stenciled signs and arrows, showing duct system service and direction of flow. 

1. Location:  In each space where ducts are exposed or concealed by removable ceiling 
system, locate signs near points where ducts enter into space and at maximum intervals 
of 50 feet. 

D. Adjusting:  Relocate identifying devices which become visually blocked by work of this Division or 
other Divisions. 

3.4 PAINTING AND FINISHING 

A. Refer to Division 9 Section "Painting" for field painting requirements. 

B. Damage and Touch-Up:  Repair marred and damaged factory painted finishes with materials and 
procedures to match original factory finish. 

3.5 CONCRETE BASES 
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A. Construct concrete equipment bases of dimensions indicated, but not less than 4 inches larger in 
both directions than supported unit.  Follow supported equipment manufacturer's setting 
templates for anchor bolt and tie locations.  Use 3000 psi, 28-day compressive strength concrete 
and reinforcement as specified in Division 3 Section "Cast-In-Place Concrete." 

3.6 ERECTION OF METAL SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor mechanical materials and equipment. 

B. Field Welding:  Comply with AWS D1.1 "Structural Welding Code - Steel." 

3.7 ERECTION OF WOOD SUPPORTS AND ANCHORAGE 

A. Cut, fit, and place wood grounds, nailers, blocking, and anchorage to support and anchor 
mechanical materials and equipment. 

B. Select fastener sizes that will not penetrate members where opposite side will be exposed to view 
or will receive finish materials.  Make tight connections between members.  Install fasteners 
without splitting wood members. 

C. Attach to substrates as required to support applied loads. 

3.8 CUTTING AND PATCHING 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces necessary for 
mechanical installations.  Perform cutting and patching as specified in other section. 

B. Repair cut surfaces to match adjacent surfaces. 

3.9 TEST AND TESTING 

A. General:  Tests shall be as required by the various Sections under Division 15, as well as by this 
Section. 

B. Tests required by other Sections and the Sections where they are specified include the following: 

1. Testing, adjusting and balancing:  Section [15260]. 

2.    Tests of Smoke or Fire Detectors:  Division 16. 

C. Tests may be required in the case of materials and equipment submittals and substitutions: 

 1. For items submitted which are altered, substituted, or which cannot readily be determined 
by the City Engineer as exactly conforming to the Specifications, Contractor may be 
required to submit certified test results to prove that the items in question meet 
Specification requirements. 

 2. Tests may also be required on certain items which are as specified, including fan and 
pump performance.  Should such tests be required of specified items and tests prove that 
items do meet Specification requirements, the City will pay for applicable portions of 
tests. 

D. Piping Tests: 

1. Perform engineering tests required to demonstrate that operation of mechanical systems 
and their parts are in accordance with Specifications covering each item or system, and 
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furnish materials, instruments and equipment necessary to conduct such tests.  Tests 
shall be made in presence of the City Engineer, the Architect or the Field Inspector, and 
the representatives of any governmental agency having jurisdiction.  Work shall not be 
concealed or covered until required approvals are obtained. 

2. Should Contractor refuse or neglect to perform any test required by Specifications, the 
City Engineer may perform such tests and Contractor shall pay charges in connection 
therewith. 

3. Pressure gages used in testing shall have one pound graduations; vacuum gages shall 
have one-inch mercury graduations.  Air shall be bled from lines requiring hydrostatic or 
water tests. 

4. Systems shall be pressure tested in accordance with Pipe Test Schedule below.  Pipe 
test shall show no loss in pressure after a minimum duration of 4 hours at test pressures 
indicated.  Where local codes require higher test pressures than specified herein for Fire 
Sprinkler Systems, local codes shall govern. 

5. Flue gas lines shall be tested twice:  First with piping exposed, before backfilling trenches 
or lathing; second with pipe in finished arrangement, ground backfilled (paved where 
required) and walls finished. 

6. Refrigerant piping may be tested using a halide detector or calibrated electronic testing 
equipment. 

7. Piping systems may be tested as a unit or in sections as directed by the City Engineer, 
but entire system shall successfully meet requirements specified herein, before 
acceptance by the City Engineer. 

8. Repair of damage to pipes and their appurtenances, or to any other structures resulting 
from or caused by these tests, shall be performed by Contractor. 

E. Pipe Testing Schedule: 

System Tested  Test Pressure (psig)  Test With: 

Vent and roof  Fill with water to top  Water 
drain (except pipes of highest vent, allow 
running under a  to stand two hours, or 
slab or under-   longer, as directed by 
ground)  Inspector.  Minimum  

head required for any  
joint shall be 10-feet  
in building. 

Cast-iron soil,  10-feet of water vertically 
waste and interior 
downspout, con- 
densate drain from 
air conditioning  
equipment 

Storm water  Running water test Water 
disposal lines 

Hot water heating 150  Water 
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system piping  

Domestic water  200  Water 
piping (metallic) 

Fire Sprinkler  200  Water 
piping 

Gas piping 60 (both tests)  Air 
(steel threaded 
or plastic) 

Gas piping 100 (both tests)  Air 
(steel welded) 

Refrigeration Suction 
Freon R407C  150  Nitrogen 

& Freon 
Puron R410A  250  

Refrigeration Liquid 
& Hot Gas Piping 150  Nitrogen 
Freon R407C  & Freon 

Puron R410A  300  

F. Operational Tests: 

1. Before operating any equipment or systems, a through check shall be made to determine 
that all systems have been flushed and cleaned as required and that all equipment has 
been properly installed, aligned, lubricated, and serviced.   

Factory instructions shall be checked to see that installations have been made 
accordingly and that recommended lubricants have been used in all bearings, gearboxes, 
crankcases, and similar equipment.  Particular care shall be used in lubricating bearings 
to avoid damage by over-lubrication and blowing out seals.  Equipment shall also be 
checked for any damage that may have occurred during shipment, after delivery, or 
during installation.  In event of any damage, equipment shall be replaced, renewed, or 
repaired at Contractor’s expense. 

2. Contractor shall provide, maintain, and pay costs for equipment, instruments, and 
operating personnel as required for all tests hereinafter specified. 

3. Contractor shall pay for electric energy and fuel required for tests. 

4. Any final adjustment to equipment or systems shall meet specified performances 
requirements. 

5. Any equipment, system, or work found deficient during any test shall be replaced or 
corrected.  Retest and obtain approval from the City Engineer. 

G. Project Completion Tests: 

1. Upon completion of Mechanical work, or such a time prior to completion as may be 
determined by the City Engineer, all mechanical equipment and systems shall be 
operated and tested for a period of at least 5 consecutive 8-hour days to demonstrate 
satisfactory over-all operation of building or project as a completed unit.  Tests shall 
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include operation of heating, ventilating, and air conditioning equipment and systems for 
a period of not less than 2, 8-hour, days at not less than 90% of full, specified heating 
and cooling capacities. 

2. Tests shall commence after preliminary balancing and adjustments to equipment and 
systems have been completed, and all running equipment has been checked and 
thoroughly lubricated. 

3. Immediately before starting tests all air filter media shall be cleaned or renewed.  Roll 
type filters shall be advanced to provide new clean media.  Cleanable type media shall be 
thoroughly cleaned and shall be re-oiled with new clean oil as recommended by 
manufacturer if they are of viscous impingement type.  Disposable type filters shall be 
replaced with new filters.  Replaceable media shall be replaced with new media. 

4. An accurate means of measuring air flow and temperatures shall be used to balance air 
supply, return, and exhaust systems, so that uniform temperatures occur in every room 
and design air flow is obtained through registers, diffusers and grilles. 

5. Systems shall be adjusted to provide air flows indicated including maximum fresh air and 
maximum return air.  Dampers shall be checked for proper settings and operation.  Air 
and water inlet and leaving temperatures at coils shall be checked.  Complete operational 
data including air flows, room temperatures, fan speeds, motor currents, plenum and duct 
static pressures shall be tabulated. 

6. Welding done on this project may be subject to radiographic inspections at random. 

H. Post Contract Tests:  If required full load operating conditions cannot be obtained at time of 
project completion test, due to unfavorable outdoor temperatures or conditions, Contractor shall 
return to job site when requested by the City Engineer and operate and test equipment and 
systems at such times of year when proper loading of system can be accomplished.  Such tests 
shall be conducted within a one-year period from completion date.  Contractor will be notified at 
least 10 days prior to start. 

3.10 LOCATION 

A. Location of piping, apparatus and equipment as indicated on Drawings is approximate only and 
shall be altered to avoid all obstructions, preserve headroom and keep openings and 
passageways clear.  

B. Placement of equipment in locations and spaces indicated shall be Contractor's responsibility.  
Any disassembling and reassembling of equipment, or other work necessary, shall be done 
without extra cost to the City. 

3.11 CUTTING, NOTCHING AND BACKING: 

A. Conform to State Building Code, Title 24, Part 2, Section 2517(9) 8, 9, for notches and bored 
holes in wood; Section 2606, for pipes and sleeves embedded in concrete and for cuts in steel, 
as detailed on Structural Drawings. 

B. Where pipes or ducts pass through, or are located within 1" of any construction element, install a 
resilient pad, 1/2" thick minimum, to prevent contact. 

C. Contractor shall make provisions for recesses, chases, accesses, and provide sheet metal 
spacers, channel and backing as necessary for proper reception and installation of Mechanical 
work. 
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3.12 SERVICE INTERRUPTIONS, OFFSITE, GAS AND WATER 

A. Arrange work so that there will be NO service interruptions of any existing systems. 

B. When service interruptions are mandatory, arrange in advance with the City Engineer as to time 
and date of such interruptions. 

C. Systems, which are interrupted, shall be put back into operation in such manner that they will 
function as they were originally intended. 

3.13 OPERATION AND MAINTENANCE MANUALS AND REPAIR MANUAL 

A. General:  Submit 2 copies of operation and maintenance manuals in acceptable form and 
content.  If no revisions are required, furnish one additional acceptable copy.  If revisions are 
required, one copy will be returned with instructions for changes; make such changes and return 
3 copies of acceptable manuals.  Manuals shall be bound in hard-back, three-ring, loose-leaf 
binders. Deliver manuals to the City Engineer Inspector. 

B. Contents of Manual: 

1. Title sheet with job name, and names, addresses and telephone numbers of Contractor, 
Subcontractor and related equipment suppliers. 

2. Typewritten manufacturer's operating instructions describing how to start and stop each 
piece of equipment, how to set temperature control systems for normal operation and 
normal restarting procedures, and caution and warning notices. 

3. Manufacturer's product data and parts and maintenance booklet for each item of 
equipment furnished under Division 15. 

4. Project Record drawings of Electrical and control diagrams. 

5. Test and balance reports. 

6. Valve directory. 

7. Pipe and component identification chart. 

C. Submit one complete copy of repair manual. 

END OF SECTION 
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SECTION 22 05 29 

HANGERS AND SUPPORTS 

NTS: This specification section requires careful review by the specifier.  The specifier is required 
to modify the section according to the requirements of the project.  Brackets indicate items 
to be checked, completed, edited, selected, or filled in.  NTS notations and brackets should 
be removed in the final printing. 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes pipe and equipment supports, hangers, anchors, guidesand bases sleeves and 
the sealing of work to adjacent construction. 

B. Related Sections: 

1. Division 3 Concrete: the execution requirements for placement of inserts and sleeves in 
concrete forms specified by this division. 

2. Section [03300] – Cast-in-Place Concrete: Execution requirements for placement of 
concrete housekeeping pads specified by this section. 

3. Section [ 07811] – Sprayed Fire Resistive Material 

4. Section [07840] - Fire Stopping. 

1.2 REFERENCES 

A. ASME B31.1 (American Society of Mechanical Engineers) - Power Piping 

B. ASME B31.9 (American Society of Mechanical Engineers) - Building Services Piping. 

C. ASTM F708 - Design and Installation of Rigid Pipe Hangers. 

D. MSS SP58 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Materials, Design and manufacturer. 

E. MSS SP69 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Selection and Application. 

F. MSS SP89 (Manufacturers Standardization Society of the Valve and Fittings Industry) - Pipe 
Hangers and Supports - Fabrication and Installation Practices. 

G.  SMACNA – Seismic Restraint Manual. 

1.3 SUBMITTALS 

A. Comply with pertinent provisions of SUBMITTALS Section [01330] of DIVISION 1 - GENERAL 
REQUIREMENTS of these Specifications . 

B. Shop Drawings: Indicate system layout with location and all pipe supports, hangers, guides and 
anchors.  . 

C. Product Data: Submit manufacturers catalog data including load capacity. 
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D. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser support hangers. 

E. Manufacturer's Installation Instructions: Submit special procedures and assembly of components. 

F. Manufacturer's Certificate: Certify that products meet or exceed specified requirements. 

1.4 QUALITY ASSURANCE 

A. Perform Work in accordance with applicable authority code for piping support. 

B. Maintain one copy of each document on site. 

1.5 QUALIFICATIONS 

A. Manufacturer:  Company specializing in manufacturing products specified in this section with 
minimum three years documented experience. 

B. Installer:  Company specializing in performing Work of this section with minimum three years 
documented experience approved by manufacturer. 

1.6 PRE-INSTALLATION MEETING 

A. Division 1 – Project Meetings:  Pre-installation meeting. 

B. Convene minimum one week prior to commencing Work of this section. 

1.7 FIELD MEASUREMENTS 

A.        Verify field measurements prior to fabrication. 

1.8       WARRANTY 

A.         Section [01611] – Guaranty/Warranty. 

B. Provide five year manufacturer warranty for pipe hangers and supports. 

PART 2 - PRODUCTS 

2.1 PIPE HANGERS AND SUPPORTS  

A. Manufacturers:  

1. Carpenter & Paterson Inc. 

2. Globe Pipe Hanger Products Inc. 

3. Superior Valve Co. 

4. Substitutions:  Section [01630] – Substitutions and “or equal” submittal. 

B. Plumbing Piping - DWV:  

1. Conform to ASME B31.9. 

2. Hangers for Pipe Sizes to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring. 

3. Hangers for Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis. 
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4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

5. Wall Support for Pipe Sizes to 3 inches: Cast iron hook. 

6. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel 
clamp.  Bolt clamp securely to pipe, reset clamp end section on building structure.  

7. Vertical Support: Steel riser clamp. 

8. Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor flange, and 
concrete pier or steel support. 

9. Copper Pipe Support: Copper-plated, carbon-steel adjustable, ring. 

C. Plumbing Piping - Water: 

1. Conform to ASME B31.9. 

2. Hangers for Pipe Sizes to 1-1/2 inches:  Malleable iron, adjustable swivel, split ring. 

3. Hangers for Cold Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis. 

4. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

5. Wall Support for Pipe Sizes to 3 inches:  Cast iron hook. 

6. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel 
clamp. 

7. Vertical Support: Steel riser clamp. .  Bolt clamp securely to pipe, reset clamp end section 
on building structure.  

8. Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor 
flange, and concrete pier or steel support. 

9. Copper Pipe Support: Copper-plated, Carbon-steel ring. 

D. Hydronic Piping: 

1. Conform to ASME B31.9. 

2. Hangers for Pipe Sizes to 1-1/2 inch:  Malleable iron, adjustable swivel, split ring. 

3. Hangers for Cold Pipe Sizes 2 inches and Over: Carbon steel, adjustable, clevis. 

4. Hangers for Hot Pipe Sizes 2 to 4 inches: Carbon steel, adjustable, clevis. 

5. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods. 

6. Wall Support for Pipe Sizes to 3 inches: Cast iron hooks. 

7. Wall Support for Pipe Sizes 4 inches and Over: Welded steel bracket and wrought steel 
clamp. 

8. Vertical Support: Steel riser clamp. 

9. Floor Support for Cold Pipe:  Cast iron adjustable pipe saddle, lock nut, nipple, floor 
flange, and concrete pier or steel support. 
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10. Floor Support for Hot Pipe Sizes to 4 Inches (100 mm): Cast iron adjustable pipe saddle, 
lock nut, nipple, floor flange, and concrete pier or steel support. 

11. Copper Pipe Support: Copper-plated, carbon steel ring. 

2.2 ACCESSORIES 

A. Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous threaded. 

2.3 INSERTS 

A. Inserts:  Malleable iron case of galvanized steel shell and expander plug for threaded connection 
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit 
threaded hanger rods. 

2.4 FLASHING 

A. Metal Flashing:  26 gage thick galvanized steel. 

B. Metal Counter flashing:  22 gage thick galvanized steel. 

C. Lead Flashing: 

1. Waterproofing:  5 lb./sq. ft. sheet lead 

2. Soundproofing:  1 lb./sq. ft. sheet lead. 

D. Flexible Flashing:  47 mil thick sheet butyl; compatible with roofing. 

E. Caps:  Steel, 22 gage minimum; 16 gage at fire resistant elements. 

2.5 EQUIPMENT CURBS 

A. Fabrication:  Welded 18 gage galvanized steel shell and base, mitered 3 inch cant, variable step 
to match roof insulation, 1-1/2 inch thick insulation, factory installed. 

2.6 SLEEVES 

A. Sleeves for Pipes Through Non-fire Rated Floors:  18 gage thick galvanized steel. 

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:  
Steel pipe or 18 gage thick galvanized steel. 

C. Sleeves for Round Ductwork: Galvanized steel. 

D. Sleeves for Rectangular Ductwork: Galvanized steel or wood. 

E. Fire-stopping Insulation: Glass fiber type, non-combustible; refer to Section [07840]. 

F. Sealant:  Acrylic; refer to Section [07920] – Joint Sealants. 

PART 3 - EXECUTION 

3.1 INSERTS 

A. Provide inserts for placement in concrete forms. 
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B. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced 
concrete beams. 

C. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches. 

D. Where concrete slabs form finished ceiling, locate inserts flush with slab surface. 

E. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with 
recessed square steel plate and nut recessed into and grouted flush with slab. 

3.2 PIPE HANGERS AND SUPPORTS 

A. Support horizontal piping as scheduled. 

B. Install hangers to provide minimum 6 inch space between finished covering and adjacent work. 

C. Place hangers within 12 inches of each horizontal elbow. 

D. Use hangers with 1-1/2 inch minimum vertical adjustment. 

E. Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between 
hangers. 

F. Support vertical piping at every floor.  Support vertical cast iron pipe at each floor at hub. 

G. Where several pipes can be installed in parallel and at same elevation, provide multiple or 
trapeze hangers. 

H. Support riser piping independently of connected horizontal piping. 

I. Provide copper plated hangers and supports for copper piping. 

J. Design hangers for pipe movement without disengagement of supported pipe. 

K. Prime coat exposed steel hangers and supports. Refer to Section [09900] - Painting. Hangers 
and supports located in crawl spaces, pipe shafts, and suspended ceiling spaces are not 
considered exposed. 

PIPING SUPPORT SCHEDULE - STEEL PIPE 

Nominal  
Pipe Size  Inches  ½ ¾ 1 1-1/2 2 2-1/2 3 3-1/2  

Maximum Span 
Between Single  
Feet Pipe   Feet  5 6 7 9 10 10 12 12 
Supports 

Minimum  
Rod Size  Inches  3/8 3/8 3/8 3/8 3/8 ½ ½ ½ 

Nominal 
Pipe Size  Inches  4 6 8 10 12 14 16 18 

Maximum Span 
Between Single 
Pipe Supports Feet  14 16 16 18 20 17 14 12 

Minimum 
Rod Size  Inches  5/8 ¾ 7/8 7/8 1 1 1-1/8 1-1/4  

TUBING SUPPORT SCHEDULE-COPPER TUBING/PLASTIC PIPES 
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Nominal 
Pipe Size  Inches ½ ¾ 1 1-1/4 1-1/2 2 2-1/2 3 3-1/2
 4 

Maximum 
Span Between 
Single Pipe 
Supports  Feet 5 6 7 8 9 10 11 12 12
 14 

Minimum 
Rod Size  Inches 3/8 3/8 3/8 3/8 ½ ½ ½ 5/8 5/8
 5/8 

3.3 EQUIPMENT BASES AND SUPPORTS 

A. Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 inches 
beyond supported equipment. Refer to Section [03300] – Cast-in-Place Concrete. 

B. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment. 

C. Construct supports of steel members.  Brace and fasten with flanges bolted to structure. 

D. Provide rigid anchors for pipes after vibration isolation components are installed. 

3.4 FLASHING 

A. Provide flexible flashing and metal counterflashing where piping and ductwork penetrate weather 
or waterproofed walls, floors, and roofs. 

B. Flash vent and soil pipes projecting 3 inches minimum above finished roof surface with lead 
worked 1 inch minimum into hub, 8 inches minimum clear on sides with 24 x 24 inches sheet 
size.  For pipes through outside walls, turn flanges back into wall and caulk, metal counter-flash, 
and seal. 

C. Flash floor drains in floors with topping over finished areas with lead, 10 inches clear on sides 
with minimum 36 x 36 inches sheet size.  Fasten flashing to drain clamp device. 

D. Seal floor drains watertight to adjacent materials. 

E. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms for sound 
control. 

F. Provide curbs for mechanical roof installations 14 inches minimum high above roofing surface.  
Flash and counter-flash with sheet metal; seal watertight.  Attach Counterflashing mechanical 
equipment and lap base flashing on roof curbs.  Flatten and solder joints. 

G. Adjust storm collars tight to pipe with bolts; caulk around top edge.  Use storm collars above roof 
jacks.  Screw vertical flange section to face of curb. 

3.5 SLEEVES 

A. Set sleeves in position in forms.  Provide reinforcing around sleeves. 
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B. Size sleeves large enough to allow for movement due to expansion and contraction.  Provide for 
continuous insulation wrapping. 

C. Extend sleeves through floors 1 inch above finished floor level.  Caulk sleeves. 

D. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct 
and adjacent work with fire stopping insulation and caulk airtight.  Provide close fitting metal collar 
or escutcheon covers at both sides of penetration. 

E. Install chrome plated steel escutcheons at finished surfaces. 

END OF SECTION 
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SECTION 23 08 10 

MECHANICAL SYSTEMS COMMISSIONING 

NTS: This specification section requires careful review by the specifier.  The specifier is 
required to modify the section according to the requirements of the project.  Brackets indicate 
items to be checked, completed, edited, selected, or filled in.  NTS notations and brackets 
should be removed in the final printing. 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. The purpose of this section is to specify Division 15 responsibilities in the commissioning 
process. 

B. The systems to be commissioned are listed in Section 01810. 

C. Commissioning requires the participation of Division 15 to ensure that all systems are 
operating in a manner consistent with the Contract Documents.  The general 
commissioning requirements and coordination are detailed in Division 01, Section 01810.  
Division 15 shall be familiar with all parts of Division 01, Section 01810 and the 
commissioning plan issued by the CA and shall execute all commissioning 
responsibilities assigned to them in the Contract Documents. 

1.02 RESPONSIBILITIES 

A. Mechanical, Controls and TAB Contractors.  The commissioning responsibilities 
applicable to each of the mechanical, controls and TAB contractors of Division 15 are as 
follows (all references apply to commissioned equipment only): 

1. Construction and Acceptance Phases 

a. Include and itemize the cost of commissioning in the contract price. 
b. In each purchase order or subcontract written, include requirements for 

submittal data, commissioning documentation, O&M data and training. 
c. Attend a commissioning kickoff meeting and other meetings necessary to 

facilitate the commissioning process. 
d. Contractors shall provide the CA with normal cut sheets and shop 

drawing submittals of commissioned equipment. 
e. Provide additional requested documentation, prior to normal O&M 

manual submittals, to the CA for development of start-up and functional 
testing procedures. 

(1) Typically this will include detailed manufacturer installation and 
start-up, operating, troubleshooting and maintenance 
procedures, full details of any owner-contracted tests, fan and 
pump curves, full factory testing reports, if any, and full warranty 
information, including all responsibilities of the Owner to keep the 
warranty in force clearly identified.  In addition, the installation, 
start-up and checkout materials that are actually shipped inside 
the equipment and the actual field checkout sheet forms to be 
used by the factory or field technicians shall be submitted to the 
Commissioning Agent. 

(2) The Commissioning Agent may request further documentation 
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necessary for the commissioning process. 
(3) This data request may be made prior to normal submittals. 

f. Provide a copy of the O&M manuals and submittals of commissioned 
equipment, through normal channels, to the CA for review and approval. 

g. Contractors shall assist (along with the design engineers) in clarifying the 
operation and control of commissioned equipment in areas where the 
specifications, control drawings or equipment documentation is not 
sufficient for writing detailed testing procedures. 

h. Provide limited assistance to the CA in preparing the specific functional 
performance test procedures as specified in Section 15997.  Subs shall 
review test procedures to ensure feasibility, safety and equipment 
protection and provide necessary written alarm limits to be used during 
the tests. 

i. Develop a full start-up and initial checkout plan using manufacturer’s 
start-up procedures and the prefunctional checklists from the CA for all 
commissioned equipment.  Submit to CA for review and approval prior to 
startup.  Refer to Section 01810 for further details on start-up plan 
preparation. 

j. During the startup and initial checkout process, execute the mechanical-
related portions of the prefunctional checklists for all commissioned 
equipment. 

k. Perform and clearly document all completed startup and system 
operational checkout procedures, providing a copy to the CA. 

l. Address current A/E punch list items before functional testing.  Air and 
water TAB shall be completed with discrepancies and problems 
remedied before functional testing of the respective air- or water-related 
systems. 

m. Provide skilled technicians to execute starting of equipment and to 
execute the functional performance tests.  Ensure that they are available 
and present during the agreed upon schedules and for sufficient duration 
to complete the necessary tests, adjustments and problem solving. 

n. Provide skilled technicians to perform functional performance testing 
under the direction of the CA for specified equipment in Section 15997 
and 01810.  Assist the CA in interpreting the monitoring data, as 
necessary. 

o. Correct deficiencies (differences between specified and observed 
performance) as interpreted by the CA, CM and A/E and retest the 
equipment. 

p. Prepare O&M manuals according to the Contract Documents, including 
clarifying and updating the original sequences of operation to as-built 
conditions. 

q. During construction, maintain as-built red-line drawings for all drawings 
and final CAD as-builts for contractor-generated coordination drawings. 
Update after completion of commissioning (excluding deferred testing). 

r. Provide training of the Owner’s operating staff using expert qualified 
personnel, as specified. 

s. Coordinate with equipment manufacturers to determine specific 
requirements to maintain the validity of the warranty. 

2. Warranty Period 

a. Execute seasonal or deferred functional performance testing, witnessed 
by the CA, according to the specifications. 

b. Correct deficiencies and make necessary adjustments to O&M manuals 
and as-built drawings for applicable issues identified in any seasonal 
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testing. 

B. Mechanical Contractor.  The responsibilities of the HVAC mechanical contractor, during 
construction and acceptance phases in addition to those listed in (A) are: 

1. Provide startup for all HVAC equipment, except for the building automation 
control system, if any. 

2. Assist and cooperate with the TAB contractor and CA by: 

a. Putting all HVAC equipment and systems into operation and continuing 
the operation during each working day of TAB and commissioning, as 
required. 

b. Including cost of sheaves and belts that may be required by TAB. 
c. Providing test holes in ducts and plenums where directed by TAB to 

allow air measurements and air balancing.  Providing an approved plug. 
d. Providing temperature and pressure taps according to the Construction 

Documents for TAB and commissioning testing. 
e. Install a P/T plug at each water sensor, which is an input point to the 

control system. 
f. List and clearly identify on the as-built drawings the locations of all air-

flow stations. 
g. Prepare a preliminary schedule for Division 15 pipe and duct system 

testing, flushing and cleaning, equipment start-up and TAB start and 
completion for use by the CA.  Update the schedule as appropriate. 

h. Notify the GC, CM or CA depending on protocol, when pipe and duct 
system testing, flushing, cleaning, startup of each piece of equipment 
and TAB will occur.  Be responsible to notify the GC, CM or CA, ahead of 
time, when commissioning activities not yet performed or not yet 
scheduled will delay construction.  Be proactive in seeing that 
commissioning processes are executed and that the CA has the 
scheduling information needed to efficiently execute the commissioning 
process. 

C. Controls Contractor.  The commissioning responsibilities of the controls contractor, during 
construction and acceptance phases in addition to those listed in (A) are: 

1. Sequences of Operation Submittals.  The Controls Contractor’s submittals of 
control drawings shall include complete detailed sequences of operation for each 
piece of equipment, regardless of the completeness and clarity of the sequences 
in the specifications.  They shall include: 

a. An overview narrative of the system (1 or 2 paragraphs) generally 
describing its purpose, components, and function. 

b. All interactions and interlocks with other systems. 
c. Detailed delineation of control between any packaged controls and the 

temperature control system, listing what points the temperature control 
system monitors only and what points are control points and are 
adjustable. 

d. Written sequences of control for packaged controlled equipment.  
(Equipment manufacturers’ stock sequences may be included, but will 
generally require additional narrative). 

e. Start-up sequences. 
f. Warm-up mode sequences. 
g. Normal operating mode sequences. 
h. Unoccupied mode sequences. 
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i. Shutdown sequences. 
j. Capacity control sequences and equipment staging. 
k. Temperature and pressure control:  setbacks, setups, resets, etc. 
l. Detailed sequences for all control strategies, e.g.,  economizer control, 

optimum start/stop, staging, optimization, demand limiting, etc. 
m. Effects of power or equipment failure with all standby component 

functions. 
n. Sequences for all alarms and emergency shut downs. 
o. Seasonal operational differences and recommendations. 
p. Initial and recommended values for all adjustable settings, setpoints and 

parameters that are typically set or adjusted by operating staff; and any 
other control settings or fixed values, delays, etc. that will be useful 
during testing and operating the equipment. 

q. Schedules, if known. 
r. To facilitate referencing in testing procedures, all sequences shall be 

written in small statements, each with a number for reference.  For a 
given system, numbers will not repeat for different sequence sections, 
unless the sections are numbered. 

2. Control Drawings Submittal 

a. The control drawings shall have a key to all abbreviations. 
b. The control drawings shall contain graphic schematic depictions of the 

systems and each component. 
c. The schematics will include the system and component layout of any 

equipment that the control system monitors, enables or controls, even if 
the equipment is primarily controlled by packaged or integral controls. 

d. Provide a full points list with at least the following included for each point: 

(1) Controlled system 
(2) Point abbreviation 
(3) Point description (DB temp, airflow, etc.) 
(4) Display unit 
(5) Control point or setpoint (Point that controls equipment and can 

have its setpoint changed, e.g. OSA, SAT, etc.) 
(6) Monitoring point (Point that does not control or contribute to the 

control of equipment, but is used for operation, maintenance, or 
performance verification) 

(7) Intermediate point (Point whose value is used to make a 
calculation which then controls equipment, e.g. space 
temperatures that are averaged to a virtual point to control reset) 

(8) Calculated point (“Virtual” point generated from calculations of 
other point values) 

e. The Controls Contractor shall keep the CA informed of all changes to this 
list during programming and setup. 

3. An updated as-built version of the control drawings and sequences of operation 
shall be included in the final controls O&M manual submittal. 

4. Assist and cooperate with the TAB contractor in the following manner: 

a. For a given area, have all required prefunctional checklists, calibrations, 
startup and selected functional tests of the system completed and 
approved by the CA prior to TAB. 

b. Provide a qualified technician to operate the controls to assist the TAB 
contractor in performing TAB, or provide sufficient training for TAB to 
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operate the system without assistance. 

5. Assist and cooperate with the CA in the following manner: 

a. Using a skilled technician who is familiar with this building, execute the 
functional testing of the controls system as specified for the controls 
contractor in Section 15997. Assist in the functional testing of all 
equipment specified in Section 15997. 

b. Execute all control system trend logs specified in Section 15997. 

6. The controls contractor shall prepare a written plan indicating in a step-by-step 
manner, the procedures that will be followed to test, checkout and adjust the 
control system prior to functional performance testing, according to the process 
in Section 01810.  At minimum, the plan shall include for each type of equipment 
controlled by the automatic controls: 

a. System name. 
b. List of devices. 
c. Step-by-step procedures for testing each controller after installation, 

including: 

(1) Process of verifying proper hardware and wiring installation. 
(2) Process of downloading programs to local controllers and 

verifying that they are addressed correctly. 
(3) Process of performing operational checks of each controlled 

component. 
(4) Plan and process for calibrating valve and damper actuators and 

all sensors. 
(5) A description of the expected field adjustments for transmitters, 

controllers and control actuators should control responses fall 
outside of expected values. 

d. A copy of the log and field checkout sheets that will document the 
process.  This log must include a place for initial and final read values 
during calibration of each point and clearly indicate when a sensor or 
controller has “passed” and is operating within the contract parameters. 

e. A description of the instrumentation required for testing. 
f. Indicate what tests on what systems should be completed prior to TAB 

using the control system for TAB work.  Coordinate with the CA and TAB 
contractor for this determination. 

7. Provide a signed and dated certification to the CA and CM upon completion of 
the checkout of each controlled device, equipment and system prior to functional 
testing for each piece of equipment or system, that all system programming is 
complete as to all respects of the Contract Documents, except functional testing 
requirements. 

8. Beyond the control points necessary to execute all documented control 
sequences, provide monitoring, control and virtual points as specified in Division 
15. 

9. List and clearly identify on the as-built duct and piping drawings the locations of 
all static and differential pressure sensors (air, water and building pressure). 

D. TAB Contractor.  The duties of the TAB contractor, in addition to those listed in (A) are: 

1. Six weeks prior to starting TAB, submit to the CM the qualifications of the site 
technician for the project, including the name of the contractors and facility 
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managers of recent projects the technician on which was lead.  The Owner will 
approve the site technician’s qualifications for this project. 

2. Submit the outline of the TAB plan and approach for each system and 
component to the CA, CM and the controls contractor six weeks prior to starting 
the TAB.  This plan will be developed after the TAB has some familiarity with the 
control system. 

3. The submitted plan will include: 

a. Certification that the TAB contractor has reviewed the construction 
documents and the systems with the design engineers and contractors to 
sufficiently understand the design intent for each system. 

b. An explanation of the intended use of the temperature control system.  
The controls contractor will comment on feasibility of the plan. 

c. All field checkout sheets and logs to be used that list each piece of 
equipment to be tested, adjusted and balanced with the data cells to be 
gathered for each. 

d. Discussion of what notations and markings will be made on the duct and 
piping drawings during the process. 

e. Final test report forms to be used. 
f. Detailed step-by-step procedures for TAB work for each system and 

issue:  flow calibration , diffuser proportioning, branch / submain 
proportioning, total flow calculations, rechecking, diversity issues, 
expected problems and solutions, etc.  Criteria for using air flow 
straighteners or relocating flow stations and sensors will be discussed.  
Provide the analogous explanations for the water side, as applicable. 

g. List of all air flow, water flow, sound level, system capacity and efficiency 
measurements to be performed and a description of specific test 
procedures, parameters, formulas to be used. 

h. Details of how total flow will be determined (Air:  via hood readings of all 
outlets, supply (SA) and return air (RA) pitot traverse, SA or RA flow 
stations, etc.). 

i. The identification and types of measurement instruments to be used and 
their most recent calibration date. 

j. Specific procedures that will ensure that both air and water side are 
operating at the lowest possible pressures and provide methods to verify 
this. 

k. Confirmation that TAB understands the outside air ventilation criteria 
under all conditions. 

l. Details of whether and how minimum outside air cfm will be verified and 
set, and for what level (total building, zone, etc.). 

m. Details of how building static and exhaust fan / relief damper capacity will 
be checked. 

n. Proposed selection points for sound measurements and sound 
measurement methods. 

o. Details of methods for making any specified coil or other system plant 
capacity measurements. 

p. Details of any TAB work to be done in phases (by floor, etc.), or of areas 
to be built out later. 

q. Details regarding specified deferred or seasonal TAB work. 
r. Details of any specified false loading of systems to complete TAB work. 
s. Details of all exhaust fan balancing and capacity verifications, including 

any required room pressure differentials. 

4. A running log of events and issues shall be kept by the TAB field technicians.  
Submit hand-written reports of discrepancies, deficient or uncompleted work by 
others, contract interpretation requests and lists of completed tests to the CA and 
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CM at least twice a week. 
5. Communicate in writing to the controls contractor all setpoint and parameter 

changes made or problems and discrepancies identified during TAB which affect 
the control system setup and operation. 

6. Provide a draft TAB report within two weeks of completion.  A copy will be 
provided to the CA.  The report will contain a full explanation of the methodology, 
assumptions and the results in a clear format with designations of all uncommon 
abbreviations and column headings.  The report should follow the latest and most 
rigorous reporting recommendations by AABC. 

7. Provide the CA with any requested data, gathered, but not shown on the draft 
reports. 

8. Provide a final TAB report for the CA with details, as in the draft. 
9. Conduct functional performance tests and checks on the original TAB as 

specified for TAB in Section 15997. 

1.03 RELATED WORK 

A. Refer to Section 01810 Part 1.12 for systems to be commissioned and Section 01810 
Part 3.05 and Section 15997 for functional testing requirements. 

PART 2 – PRODUCTS 

2.01 TEST EQUIPMENT 

A. Division 15 shall provide all test equipment necessary to fulfill the testing requirements of 
this Division. 

B. Refer to Section 01810 Part 2.01 for additional Division  15 requirements. 

PART 3 – EXECUTION 

3.01 SUBMITTALS 

A. Division 15 shall provide submittal documentation relative to commissioning to the CA as 
requested by the CA.  Refer to Section 01810, Part 3.03 for additional Division 15 
requirements. 

3.02 STARTUP 

A. The HVAC mechanical and controls contractors shall follow the start-up and initial 
checkout procedures listed in the Responsibilities list in this section and in Section 
01810.  Division 15 has start-up responsibility and is required to complete systems and 
sub-systems so they are fully functional, meeting the design objectives of the Contract 
Documents.  The commissioning procedures and functional testing do not relieve or 
lessen this responsibility or shift that responsibility partially to the commissioning agent or 
Owner. 

B. Functional testing is intended to begin upon completion of a system.  Functional testing 
may proceed prior to the completion of systems or sub-systems at the discretion of the 
CA and CM.  Beginning system testing before full completion does not relieve the 
Contractor from fully completing the system, including all prefunctional checklists as soon 
as possible. 
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3.03 TAB 

A. Refer to the TAB responsibilities in Part 1.02 above. 

3.04 FUNCTIONAL PERFORMANCE TESTS 

A. Refer to Section 01810 Part 1.12 for a list of systems to be commissioned and to Part 
3.05 for a description of the process and to Section 15997 for specific details on the 
required functional performance tests. 

3.05 TESTING DOCUMENTATION, NON-CONFORMANCE AND APPROVALS 

A. Refer to Section 01810 Part 3.06 for specific details on non-conformance issues relating 
to prefunctional checklists and tests. 

B. Refer to Section 01810 Part 3.05 for issues relating to functional performance tests. 

3.06 OPERATION AND MAINTENANCE (O&M) MANUALS 

A. The following O&M manual requirements do not replace O&M manual documentation 
requirements elsewhere in these specifications. 

B. Division 15 shall compile and prepare documentation for all equipment and systems 
covered in Division 15 and deliver this documentation to the GC for inclusion in the O&M 
manuals, according to this section and Section 01810, prior to the training of owner 
personnel. 

C. The CA shall receive a copy of the O&M manuals for review. 

D. Special Control System O&M Manual Requirements.  In addition to documentation that 
may be specified elsewhere, the controls contractor shall compile and organize at 
minimum the following data on the control system in labeled 3-ring binders with indexed 
tabs. 

1. Three copies of the controls training manuals in a separate manual from the 
O&M manuals. 

2. Operation and Maintenance Manuals containing: 

a. Specific instructions on how to perform and apply all functions, features, 
modes, etc. mentioned in the controls training sections of this 
specification and other features of this system.  These instructions shall 
be step-by-step.  Indexes and clear tables of contents shall be included.  
The detailed technical manual for programming and customizing control 
loops and algorithms shall be included. 

b. Full as-built set of control drawings (refer to Submittal section above for 
details). 

c. Full as-built sequence of operations for each piece of equipment. 
d. Full points list.  In addition to the updated points list required in the 

original submittals (Part 1 of this section), a listing of all rooms shall be 
provided with the following information for each room: 

(1) Floor 
(2) Room number 
(3) Room name 
(4) Air handler unit ID 
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(5) Reference drawing number 
(6) Heating and/or cooling valve tag ID 
(7) Minimum cfm 
(8) Maximum cfm 

e. Full print out of all schedules and set points after testing and acceptance 
of the system. 

f. Full as-built print out of any software program. 
g. Electronic copy on disk or CDRom of the entire program for this facility. 
h. Marking of all system sensors and thermostats on the as-built floor plan 

and mechanical drawings with their control system designations. 
i. Maintenance instructions, including sensor calibration requirements and 

methods by sensor type, etc. 
j. Control equipment component submittals, parts lists, etc. 
k. Warranty requirements. 
l. Copies of all checkout tests and calibrations performed by the Contractor 

(not commissioning tests). 

3. The manual shall be organized and subdivided with permanently labeled tabs for 
each of the following data in the given order: 

a. Sequences of operation 
b. Control drawings 
c. Points lists 
d. Controller / module data 
e. Thermostats and timers 
f. Sensors and DP switches 
g. Valves and valve actuators 
h. Dampers and damper actuators 
i. Program setups (software program printouts) 

4. Field checkout sheets and trend logs should be provided to the CA for inclusion 
in the Commissioning Record Book. 

E. Special TAB Documentation Requirements.  The TAB will compile and submit the 
following with other documentation that may be specified elsewhere in the Specifications.

1. Final report containing an explanation of the methodology, assumptions, test 
conditions and the results in a clear format with designations of all uncommon 
abbreviations and column headings. 

2. The TAB shall mark on the drawings where all traverse and other critical 
measurements were taken and cross reference the location in the TAB report. 

F. Review and Approvals.  Review of the commissioning related sections of the O&M 
manuals shall be made by the A/E and by the CA.  Refer to Section 01810, Part 3.07 for 
details. 

3.07 TRAINING OF OWNER PERSONNEL 

A. The GC shall be responsible for training coordination and scheduling and ultimately to 
ensure that training is completed.  Refer to Section 01810 for additional details. 

B. The CA shall be responsible for overseeing and approving the content and adequacy of 
the training of Owner personnel for commissioned equipment. Refer to Section 01810 for 
additional details. 
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C. Mechanical Contractor.  The mechanical contractor shall have the following training 
responsibilities: 

1. Provide the CA with a training plan two weeks before the planned training 
according to the outline described in Section 01810, Part 3.08. 

2. Provide designated Owner personnel with comprehensive orientation and 
training in the understanding of the systems and the operation and maintenance 
of each piece of HVAC equipment including, but not limited to air conditioning 
units, air handling units, fans, and controls, etc. 

3. Training shall normally start with classroom sessions followed by hands-on 
training on each piece of equipment, which shall illustrate the various modes of 
operation, including startup, shutdown, fire/smoke alarm, power failure, etc. 

4. During any demonstration, should the system fail to perform in accordance with 
the requirements of the O&M manual or sequence of operations, the system will 
be repaired or adjusted as necessary and the demonstration repeated. 

5. The appropriate trade or manufacturer's representative shall provide the 
instructions on each major piece of equipment.  This person may be the start-up 
technician for the piece of equipment, the installing contractor or manufacturer’s 
representative.  Practical building operating expertise as well as in-depth 
knowledge of all modes of operation of the specific piece of equipment are 
required.  More than one party may be required to execute the training. 

6. The controls contractor shall attend sessions other than the controls training, as 
requested, to discuss the interaction of the controls system as it relates to the 
equipment being discussed. 

7. The training sessions shall follow the outline in the Table of Contents of the 
operation and maintenance manual and illustrate whenever possible the use of 
the O&M manuals for reference. 

8. Training shall include: 

a. Use of the printed installation, operation and maintenance instruction 
material included in the O&M manuals. 

b. A review of the written O&M instructions emphasizing safe and proper 
operating requirements, preventative maintenance, special tools needed, 
and spare parts inventory suggestions.  The training shall include start-
up, operation in all modes possible, shut-down, seasonal changeover 
and any emergency procedures. 

c. Discussion of relevant health and safety issues and concerns. 
d. Discussion of warranties and guarantees. 
e. Common troubleshooting problems and solutions. 
f. Explanatory information included in the O&M manuals and the location of 

all plans and manuals in the facility. 
g. Discussion of any peculiarities of equipment installation or operation. 
h. The format and training agenda in The HVAC Commissioning Process, 

ASHRAE Guideline 1-1989R, 1996 is a recommended reference. 
i. Classroom sessions shall include the use of overhead projections, slides, 

video/audio-taped material as might be appropriate. 

9. Hands-on training shall include start-up, operation in all modes possible, 
including manual, shut-down and any emergency procedures and preventative 
maintenance for all pieces of equipment. 

10. The mechanical contractor shall fully explain and demonstrate the operation, 
function and overrides of any local packaged controls, not controlled by the 
central control system. 

11. Training shall occur after functional testing is complete, unless approved 
otherwise by the Project Manager. 

12. Duration of Training.  The mechanical contractor shall provide training on each 
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piece of equipment according to the following schedule. 

Hours  System 
    2 Air Handling Units 
    1 Variable Speed Drives 
    2 Split System AC or Heat Pumps 
    1 Specialty Exhaust Fans 
    2 Controls 

D. Controls Contractor.  The controls contractor shall have the following training 
responsibilities: 

1. Provide the CA with a training plan four weeks before the planned training 
according to the outline described in Section 01810, Part 3.08. 

2. The controls contractor shall provide designated Owner personnel training on the 
control system in this facility.  The intent is to clearly and completely instruct the 
Owner on all the capabilities of the control system. 

3. Training manuals.  The standard operating manual for the system and any 
special training manuals will be provided for each trainee, with three extra copies 
left for the O&M manuals.  In addition, copies of the system technical manual will 
be demonstrated during training and three copies submitted with the O&M 
manuals.  Manuals shall include detailed description of the subject matter for 
each session.  The manuals will cover all control sequences and have a 
definitions section that fully describes all relevant words used in the manuals and 
in all software displays.  Manuals will be approved by the CA.  Copies of 
audiovisuals shall be delivered to the Owner. 

4. The trainings will be tailored to the needs and skill-level of the trainees. 
5. The trainers will be knowledgeable on the system and its use in buildings.  For 

the on-site sessions, the most qualified trainer(s) will be used.  The Owner shall 
approve the instructor prior to scheduling the training. 

6. During any demonstration, should the system fail to perform in accordance with 
the requirements of the O&M manual or sequence of operations, the system will 
be repaired or adjusted as necessary and the demonstration repeated. 

7. The controls contractor shall attend sessions other than the controls training, as 
requested, to discuss the interaction of the controls system as it relates to the 
equipment being discussed. 

8. There shall be a training session, which shall consist of a total of 8 hours of 
actual training.  Upon completion, each student, using appropriate 
documentation, should be able to perform elementary operations and describe 
general hardware architecture and functionality of the systems. 

a. This training shall be held on-site for a period of 8 hours.  The portions of 
actual hands-on training shall take place after the completion of system 
commissioning.   The session shall include instruction on: 
(1) Controls training.  Upon completion, each student, using 

appropriate documentation, should be able to perform 
elementary operations and describe general hardware 
architecture and functionality of the system. 

(2) Specific hardware configuration of installed systems in this 
building and specific instruction for operating the installed 
system, including HVAC systems, lighting controls and any 
interface with security and communication systems. 

(3) Security levels, alarms, system start-up, shut-down, power 
outage and restart routines, changing setpoints and alarms and 
other typical changed parameters, overrides, freeze protection, 
manual operation of equipment, optional control strategies that 
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can be considered, energy savings strategies and set points that 
if changed will adversely affect energy consumption, energy 
accounting, procedures for obtaining vendor assistance, etc. 

(4) All trending and monitoring features (values, change of state, 
totalization, etc.),  including setting up, executing, downloading, 
viewing both tabular and graphically and printing trends.  
Trainees will actually set-up trends in the presence of the trainer. 

(5) Every screen shall be completely discussed, allowing time for 
questions. 

(6) Use of keypad or plug-in laptop computer at the zone level, if 
applicable. 

(7) Use of remote access to the system via phone lines or networks. 
(8) Graphics generation. 
(9) Point database entry and modifications. 
(10) Understanding DDC field panel operating programming (when 

applicable). 

E. TAB The TAB contractor shall have the following training responsibilities: 

1. TAB shall meet for 4 hours with facility staff after completion of TAB and instruct 
them on the following: 

a. Go over the final TAB report, explaining the layout and meanings of each 
data type. 

b. Discuss any outstanding deficient items in control, ducting or design that 
may affect the proper delivery of air or water. 

c. Identify and discuss any duct runs, diffusers, coils, and fans that are 
close to or are not meeting their design capacity. 

d. Discuss any temporary settings and steps to finalize them for any areas 
that are not finished. 

e. Other salient information that may be useful for facility operations, 
relative to TAB. 

3.08 DEFERRED TESTING 

A. Refer to Section 01810, Part 3.09 for requirements of deferred testing. 

3.09 WRITTEN WORK PRODUCTS 

A. Written work products of Contractors will consist of the start-up and initial checkout plan 
described in Section 01810 and the filled out start-up, initial checkout and prefunctional 
checklists. 

END OF SECTION 
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SECTION 23 09 93 

TESTING, ADJUSTING AND BALANCING 

NTS: This specification section requires careful review by the specifier.  The specifier is 
required to modify the section according to the requirements of the project.  
Brackets indicate items to be checked, completed, edited, selected, or filled in.  
NTS notations and brackets should be removed in the final printing. 

PART 1 – GENERAL 

1.1 SECTION INCLUDES 

A. Perform testing, adjusting and balancing of completed heating, ventilating, and air conditioning 
systems and prepare reports and recommendations. 

1.2 DEFINITIONS 

A. Definitions are as indicated in applicable AABC, ASHRAE, ANSI publications, and Sections and 
section [15130]. 
1. TAB:  Testing, Adjusting and Balancing. 

2. AABC:  Associated Air Balance Council 

3. NEBB:  National Environmental Balancing Bureau. 

1.3 TESTING, ADJUSTING AND BALANCING AGENDA: 

A. Definition:  Proposed procedures and proposed forms, diagrams and reports for documenting 
testing, adjusting and balancing work. 

B. Preparation:  By testing, adjusting and balancing agency for review and approval by the Architect 
and the City Engineer. 

C. Agenda shall include one complete set of AABC or NEBB publications listed in Article 1.03, 
Paragraph A, applicable publications, or, in case of other testing, adjusting and balancing 
organizations, comparable publications to establish an approved systematic and uniform set of 
procedures. 

D. Agenda shall also include the following detailed narrative procedures, system diagrams and 
forms for test results. 
1. Specific standard procedures required and proposed for each system.   

2. Specified test forms for recording each procedure and for recording sound and vibration 
measurements.   

3. Systems diagrams for each air, and water system.  Diagrams may be single line. In addition 
to information recorded for standard AABC or NEBB procedures, following information is 
required: 
a. Air handling units:  Prepare pressure profile and show design ad actual CFM outside air, 

return air, supply air).  Measure and record each mode (minimum OLA and 100% OA) 
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where economizer cycle is specified.  Record pressure drops of all components (coils, 
heat recovery devices, filters, sound attenuators, louvers, dampers, fans) and compare 
with design values.  Pressure profile and component pressure drops are performance 
indicators and are not to be used for flow measurements.  Set and record purge airflow 
for heat recovery wheels. 

b. Duct distribution systems:  Prepare pressure profiles from air handling unit to extremities 
of system.  As a minimum, show pressure at each floor, main branch, and airflow, 
measuring device.  Make pitot tube traverses of all trunk lines and major branch lines 
where required for analysis of distribution system.  Airflow measuring devices installed in 
ductwork, if available, may be utilized.  Record residual pressures at inlets of volume 
controlled terminals at ends of system.  Show actual pressures at all static pressure 
control points utilized for constant or variable flow systems. 

c. Variable air flow systems:  Include in test forms provisions for measuring and reporting 
CFM (supply, return, exhaust, outside), GPM (primary, secondary) system pressures, 
motor loads, other pertinent data, at full unthrottled capacity and at design (100%) flows.  
Record additional flow, pressure, and motor loads for supply and return/exhaust system 
capacities in 10% increments down to a minimum attainable by the system to verify fan 
tracking and control. Modulate systems by varying supply temperature of air or other 
approved means. 

d. Water systems:  Record system fill pressures and expansion tank (level, pressure, 
temperature) conditions.  Record shut-off heads for all pumps and compare with pump 
curves to determine if correct pump impellers have been installed. 

1.4 SUBMITTALS 

A. Submit in accordance with Section [01330]:  Submittals. 

B. Work Certification:  Submit name of organization proposed to perform work as herein described, 
for review within 35 days after Contract Award.  Include in submittal the certified qualifications of 
all persons responsible for supervising and performing actual work. 

C. Testing and Balancing Contractor shall submit, for approval, 6 copies of procedures to test and 
balance all mechanical systems. 

D. Upon approval of the testing, adjusting and balancing agency submit agenda for approval. 

E. Preliminary Report:  Review drawings and specifications, examine system installation and submit 
a written report indicating deficiencies in system that would preclude proper adjusting, balancing, 
and testing of system. 

F. After completion of tests, submit complete test reports for approval.  Where test results differ from 
specified design conditions, indicating a Contract Deficiency, include explanatory comments in 
report.  Contractor shall submit 8 copies of final Testing and Balancing Reports prior to requesting 
final inspection of project.  Distribution of the reports shall be by the Architect as follows: 
2 copies to Contractor 
3 copies to Design and Construction Branch 
1 copy to Inspector 
2 retained by the Architect 

1.5 QUALITY ASSURANCE 

A. Qualifications of Agency and Personnel:  Obtain services of an independent, qualified testing 
organization acceptable to the Architect to perform testing and balancing work as herein 
specified.  Testing organization shall submit proof that it meets technical standards for 
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membership in the AABC as published in the AABC; or, organization is a member of the 
Associated Air Balance Council; or, certified by the National Environmental Balancing Bureau 
(NEBB). 

B. Performance Criteria: Work shall be performed in accordance with approved TAB agenda. 

C. Test Equipment Criteria: Basic instrumentation requirements and accuracy/calibration required by 
AABC (Section Two) or Section II of the NEBB Procedural Standards for Testing, Adjusting and 
Balancing of Environmental Systems. 

1.6 APPLICABLE PUBLICATIONS 

A. Following publications form a part of this specification to extent indicated by reference thereto.  In 
text, publications are referred to by the initials of organization. 
1. American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc. (ASHRAE):  

1980 Systems Volume. 

2. Associated Air Balance Council (AABC):  National Standards for Field Measurement and 
Instrumentation Total System Balance, Volume 4, current edition. 

3. American Society of Mechanical Engineers (ASME):  Section VIII, Pressure Vessels, Division 
1, 1977 

4. American Society for Testing and Materials (ASTM): 
B486 ..... Paste Solder 
B88 ...... Seamless Copper Water Tube, 
B280 ..... Seamless Copper Tube for Air Conditioning and Refrigeration Field Service 
D635 ..... Rate of Burning and/or Extent and Time of Burning of Self-supporting Plastics in a 
Horizontal Position,  
D1693 .... Environmental Stress-Cracking of Ethylene Plastics, 

5. National Fire Protection Association (NFPA): 
70 ....... National Electric Code 
90A ...... Installation of Air Conditioning and Ventilating Systems 

6. Scientific Apparatus Makers Association (SAMA):  Standard PMC 20, 1-1973.  Process 
Measurement and Control Terminology. 

7. Underwriters Laboratories, Inc. (UL). 

1.7 PRODUCT HANDLING 

A. Protection:  Protect installed work and materials of other trades. 

B. Replacements:  In event of damage, immediately make repairs and replacements at no additional 
cost to the City. 

1.8 COORDINATION 

A. Coordinate all activities in accordance with provisions of Basic Mechanical Requirements, Section 
[15130]. 
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PART 2 – PRODUCTS (NOT USED) 

PART 3 – EXECUTION 

3.1 GENERAL 

A. At least 14 days before specified occupancy or date of completion of overall contract, Contractor 
shall put all heating, ventilating, and air conditioning equipment into operation and shall continue 
operation of same during each work day for not less than five eight-hour periods, until all 
adjusting, balancing, testing, demonstrations, and instructions on systems have been completed.  
Final instructions and demonstrations and preparation of reports shall be done during the 2-week 
period.   

B. When an individual building is ready for occupancy, all above equipment relative to that portion of 
work shall be put into service, tested, and adjusted. 

C. Coordinate testing, adjusting and balancing procedures with any phased construction 
requirements for project so that usable increments of finished work may be accepted for 
beneficial occupancy.  Systems serving partially occupied phases of project may require 
balancing for each phase prior to final balancing. 

D. Conduct final procedures after system has been completed and is in full working order.  Put all 
HVAC systems into full operation and continue operation of the systems during each working day.  
Accomplish testing, adjusting and balancing procedures in accordance with the agenda approved 
by the Architect. 

3.2 FIELD EXAMINATION 

A. Before starting testing, adjusting and balancing, Contractor shall ascertain that following 
conditions are fulfilled: 
1. Ensure that all water heating and water cooling systems have been flushed, cleaned, filled 

and high points vented. 

2. Boilers and hot water are filled. 

3. Refrigerant systems are fully charged with specified refrigerant. 

4. Over-voltage and current protection have been provided for motors. 

5. Equipment has been labeled as required. 

6. Curves and descriptive data on each piece of equipment to be tested and adjusted are 
available as required. 

7. Operations and maintenance manuals have been supplied. 

8. Controls manufacturer and boiler-burner representatives shall be available for consultation 
and supervision of adjustments during tests. 

9. Air filters clean and installed. 

10. Automatic control systems completed and operating. 
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3.3 TESTING, ADJUSTING AND BALANCING 

A. For each heating, ventilating, or air conditioning system following shall be performed, recorded 
and submitted in approved forms for review.  Readings shall include but not be limited to 
following: 
1. Distribution Systems: 

a. Outside Climatic Conditions: Outside air DB, WB, atmospheric conditions, during final 
adjusted cfm run. 

b. System Operation Temperatures:  Supply, mixed and return air WB and DB temperatures 
during final adjusted cfm. 

c. Heat Exchangers (furnaces, duct heaters, heating or cooling coils): Face velocity, WB 
and DB temperatures in and out. 

d. Diffusers or Registers and Grilles: Supply or return air: 
Identification number, location, type, size, manufacturer, number and factor, airflow hood 
factor, design cfm and fpm, and final adjusted cfm and fpm tabulated; fpm tabulation; not 
required if airflow hood is used. 

e. Variable Air Volume Diffusers: Items in (1) required, except that cfm minimum and 
maximum values shall be added to design and final adjusted cfm tabulation. 

f. Variable Air Volume Terminal Unit: Identification number, location, manufacturer, model 
number, size, minimum static pressure, design cfm minimum and maximum, and actual 
cfm minimum and maximum. 

g. Space Conditions - Final and balanced condition DB and WB temperatures. 
h. Fans and air handling equipment make, type, and model cfm, static pressure, fan rpm, 

outlet velocity, brake horsepower, etc. 
i. Motors rpm, voltage, and ampere draw. 
j. Sound levels in decibels at each diffuser, grille or register in occupied areas.  Sound 

levels shall be measured approximately 5'-0" above floor on a line approximately 45 
degrees to center of opening, on the "A" and "C" scales of a General Radio Company 
sound level meter, or similar instrument. 

k. Report shall also include ambient sound levels of rooms in which above openings are 
located, taken without air-handling equipment operating.  A report shall also be made of 
any noise caused by mechanical vibration, which is at an intensity deemed to be 
objectionable. 

2. Hot Water Heating System: 
a. Heating Coils:  Identification number, location, cfm, gpm, coil pressure drop, entering and 

leaving water temperatures, entering and leaving air DB temperatures. 
b. Pumps:  Pressure at the suction and discharge of each pump; gpm flow, manufacturer, 

make, type, and model. 
c. Boilers:  Manufacturer model and serial number, heat output of boilers (see Test and 

Adjusting procedures); inlet and outlet water temperatures of boiler. Inlet and outlet 
pressure of boiler; hot water flow in gpm.  Gas input to boiler-burner unit during this 
period; control set points. 

3. Air Conditioning, Condensing and Refrigeration Units: 
a. Suction pressure and temperature.  
b. Discharge pressure and temperature.  
c. Amps and volts. 
d. Make, type, and model of unit; capacity rating.  
e. Ambient temperature:  WB, DB 

4. Air Moving Equipment - Fan Systems:  Identification number, location, manufacturer, model 
or size and serial numbers, cfm requirements, total and/or external static pressure, fan and 
motor rpm, fan and motor sheave size, belt size and number. 
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5. Fan Motor: Manufacturer, frame, horsepower, voltage and phase, amperage, service factor, 
mag-starter heater elements and/or fuse size. 

6. All Pumps:  Identification number, location, manufacturer, size, impeller, service: chilled or 
hot water, gpm, feet head, suction and discharge pressure. 

7. Pump Motor: Manufacturer, frame, horsepower, rpm, voltage and phase, amperage, service 
factor, mag-starter heater elements. 

3.4 WATER FLOW ADJUSTMENT 

A. Test, adjust, and balance the water flow in systems.  Provide flow-metering device for use with 
installed balancing valves as required. 

B. Adjust pump flow by adjusting and setting balancing valves, to obtain amperage reading on a 
clamp-on ammeter, to correspond to amperage indicated on pump's curves for required flow. 

3.5 PUMP TESTING 

A. Pumps shall be tested by using a clamp-on ammeter to: 
1. Verify the pump is moving the specified amount of water (gpm) as shown on the pump 

capacity;  

2. Verify that the motor is not drawing more current than indicated on motor plate rating.  When 
actual flows of primary pumps are found by test to vary more than 5% from specified amount, 
system shall be re-balanced to regulate flow within this tolerance.  When a flow indicating 
device(s) is in circuit, it shall be used to verify pump flows. 

B. When testing is completed, a pump capacity chart with pump number and location indicated 
thereon, shall be marked indicating operating point of pump on the curve.  Chart shall then be 
sealed in clean plastic and posted on wall near pump or in a location selected by the City 
Engineer. 

3.6 TESTING, ADJUSTING AND BALANCING OF HOT WATER BOILERS AND NON-DOMESTIC 
TYPE WATER HEATERS 

A. After adjusting, balancing and testing of pumps has been completed, the boiler(s) shall be tested 
for: 
1. Specified heat output  

2. Proper operation of controls.  Boilers shall not be initially operated or tests performed with 
students or faculty on site. 

B. Heat output of hot water boilers shall be adjusted to within 2-1/2% of the AGA output rating 
indicated on nameplate, under steady stated conditions. 

C. Heat output of boilers shall be determined by following formula:  Temperature rise x gallons per 
minute x 500 = BTU/per hour. Temperature rise is difference in inlet and outlet thermometer 
readings. 

D. Temperature controllers and safety devices shall be tested during operating tests, with all other 
controls and devices, except one under test, being by-passed. 
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E. Boiler make-up pump capacity shall be tested with boiler water temperature at maximum design 
temperature by temporarily jumping the 2 temperature controllers, setting make-up pump 
pressure switch above setting of boiler, pressure relief valve and firing boiler, with relief valve 
discharging for not less than 5 minutes.  Test shall be made with circulating pump de-energized.   

Should boiler water temperature exceed 250° F. during this test, the City Engineer will request 
the Mechanical Engineer to undertake a design investigation. 

F. Gas pressure in burner manifold shall be tested with boiler operating at full firing rate. 

G. Upon completion of tests, controls and devices shall be returned to their normal operating 
condition and boiler shall remain in service. 

H. If full load tests cannot be run, due to outside weather conditions, Contractor shall conduct such 
tests within six months, when conditions permit. 

3.7 FINAL TABULATION 

A. After heating, ventilating, and air conditioning components have been balanced, entire system 
shall be put into operation and all pressures, temperatures, gpm, cfm, velocities, etc., recorded 
and checked against design schedules.  Design requirements shall be listed on reports and final 
tabulation shall be within a tolerance of plus or minus 10% of design requirements. 

B. Readings at various locations as described herein will be made every hour for 4 hours, during 
normal working hours.  Boilers, forced warm air furnaces, and chillers shall be started up far 
enough in advance to meet design conditions of day during period of testing. 

3.8 VIBRATION TESTING 

A. Furnish instruments and perform vibration measurements as specified in Section [15020]: Sound 
Vibration and Seismic Control.  Provide measurements for all rotating HVAC equipment half 
horsepower and larger, including centrifugal/screw compressors, pumps, fans and motors. 

B. Record initial and final measurements for each unit of equipment on test forms.  Where vibration 
readings exceed allowable tolerance and efforts to make corrections have proved unsuccessful, 
forward a separate report to the Architect. 

3.9 SOUND TESTING  

A. Perform and record sound measurements as specified in paragraph 3.03(A) (1) in this section.  
Take readings in additional rooms as designated by the Architect. 

B. Take measurements with a calibrated sound level meter and octave band analyzer of accuracy 
required by AABC or NEBB. 

C. Sound reference levels, formulae and coefficients shall be according to ASHRAE handbook, 1986 
Systems Volume; Chapter: Sound and Vibration Control. 

D. Determine compliance with Specifications as follows: 
1. Where sound pressure levels are specified, including noise criteria in Section [15020]: 

Sound, Vibration and Seismic Control. 
a. Reduce background noise as much as possible by shutting off unrelated audible 

equipment. 
b. Measure octave band sound pressure levels with specified equipment "off". 
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c. Measure octave band sound pressure levels with specified equipment "on". 
d. Use difference in corresponding readings to determine sound pressure due to equipment. 

DIFF.:  0 1 2 3 4 5 9-10 or More  
FACTOR: 10 7 4 3 2 1 0 
Sound pressure level, due to equipment, equals sound pressure level with equipment 
"on" minus factor. 

e. Plot octave bands of sound pressure level due to equipment for typical rooms, on a graph 
which also shows noise criteria (NC) curves. 

2. When sound power levels are specified: 
a. Perform steps Article 3.10, Paragraph D, 1.a. through 1.d. 
b. For indoor equipment:  Determine room attenuating effect; i.e., difference between sound 

power level and sound pressure level.  Determine sound power level will be sum of 
sound pressure level due to equipment, plus room attenuating effect. 

c. For outdoor equipment:  Use directivity factor and distance from noise source to 
determine distance factor, i.e., difference between sound power level and sound pressure 
level.  Measured sound power level will be sum of sound pressure level due to 
equipment, plus distance factor. 

3. Where sound pressure levels are specified in terms of dbA, measure sound levels using the 
"A" scale of meter.  Single value readings will be used instead of octave band analysis.  

E. Where measured sound levels exceed specified level, installing Contractor or equipment 
manufacturer shall take remedial action approved by the Architect and necessary sound tests 
shall be repeated. 

END OF SECTION 
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SECTION 23 30 00 

AIR CONDITIONING AND AIR HANDLING EQUIPMENT 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A.  Furnish and install air conditioning and air handling equipment as indicated on Drawings and as 
specified.  Air conditioning and air handling equipment shall include but not be limited to following: 

1. Packaged Variable Air Volume or Constant Volume Air Conditioning Units. 

2. Split System Air Conditioning Units, Air Cooled. 

3. Spit System Heat Pump Unit, Air Cooled. 

4. Steam Humidifiers. 

5. Exhaust Fans. 

6. Gravity Ventilators. 

1.2 SUBMITTALS 

A.  Submit in accordance with Division 01:  Submittals. 

1.3 QUALITY ASSURANCE 

A.  Make submittals in accordance with Section 15310: Basic Mechanical Requirements. 

1.4 INSTRUCTIONS 

A.  Contractor shall provide instructions on equipment operation and maintenance procedure, as 
required, before or during completion test, to the Owner’s maintenance personnel: 

B.  Instructions shall be entrusted to a qualified and experienced person, who has been adequately 
trained and is able to demonstrate correct operation and maintenance of equipment and related 
components.   

PART 2 - PRODUCTS 

2.1  APPROVED MANUFACTURERS AND ACCEPTABILITY REQUIREMENTS 

Manufacturers: The design shown on the drawing is based upon products of the manufacturer 
scheduled. Alternate equipment manufacturers will be acceptable if equipment meets the 
scheduled performance and complies with these specifications.  If equipment manufactured by 
manufacturer other than that scheduled is utilized, then the Mechanical Contractor will be 
responsible for coordinating with the General Contractor and all affected Subcontractors to insure 
proper provisions for installation of the furnished unit. This coordination will include, but not 
limited to the following: 

A.  Structural supports for units. 
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B.  Roof curb transition. 

C.  Piping size and connection/header locations. 

D.  Electrical power requirements and wire/conduit and overcurrent protection sizing. 

E.  All costs incurred to modify the building provisions to accept the furnished units. 

2.2 ROOFTOP PACKAGE AIR CONDITIONING UNIT 

A.  Custom designed units shall be self-contained, packaged, factory assembled and prewired, 
consisting of cabinet and frame, supply fan, return fan (where applicable), gas furnace (where 
applicable), controls, air filters, refrigerant cooling coil and compressors, condenser coil and 
condenser fans. 

B.  Include accessories as shown or specified herein or on drawings. 

C.  Units shall have the capacities, electrical power, and EER requirement as indicated on the 
drawings. 

D.  Units shall be manufactured by: York, McQuay, Trane, Carrier or equal. 

E. GENERAL DESCRIPTION 

1. Furnish as shown on plans, Unit performance, EERs and electrical characteristics shall 
be per the job schedule. 

2. Configuration:  Fabricate as detailed on prints. 

3. The complete unit shall be ETL/UL listed. 

4. Each unit shall be specifically designed for outdoor rooftop application and include a 
weatherproof cabinet.  Units shall be of a modular design with factory installed access 
sections available to provide maximum design flexibility.  Unit shall be completely factory 
assembled and shipped in one piece. Units shall be shipped fully charged with R22.  

5. The unit shall undergo a complete factory run test prior to shipment and factory test 
sheets shall be available upon request. The factory test shall include final balancing of all 
fan assemblies; a refrigeration circuit run test, a unit control system operations checkout, 
a unit refrigerant leak test and a final unit inspection. 

6. All units shall have decals and tags to indicate caution areas and aid unit service. Unit 
nameplates shall be fixed to the main control panel door.  Electrical wiring diagrams shall 
be attached to the control panels.  Installation, operating and maintenance bulletins and 
start-up forms shall be supplied with each unit. 

7. Performance: All scheduled capacities and face areas are the minimum accepted value. 
All scheduled amps, KW, and HP are maximum accepted values that allow scheduled 
capacity to be met.  

F. CABINET, CASING, AND FRAME 

1. For units greater than 40 tons, unit cabinet shall be designed to operate at total static 
pressures up to 6.5 inches w.g. 
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2. Unit shall have heavy gauge solid galvanized steel liners provided throughout, allowing 
no exposed insulation within the air stream.  All cabinet insulation, except floor panels, 
shall be a nominal 2” thick, 1 ½ lb. density, R6.5, glass fiber. Floor panels to be a 
minimum 1” thick, 3 lb. density, R4.2, glass fiber. 

3. Exterior surfaces shall be constructed of pre-painted galvanized steel for aesthetics and 
long term durability.  Paint finish to include a base primer with a high quality, polyester 
resin topcoat of a neutral beige color.  Finished surface to withstand a minimum 750-hour 
salt spray test in accordance with ASTM B117 standard for salt spray resistance.  

4. Service doors shall be provided on both sides of each section in order to provide user 
access to all unit components.  Service doors shall be constructed of heavy gauge 
galvanized steel with galvanized steel interior liners.  All service doors shall be mounted 
on multiple, stainless steel hinges and shall be secured by a stainless steel latch system 
that is operated by a single, flush mounted handle. The latch system shall feature a 
staggered engagement for ease of operation and a safety catch shall protect the user 
from injury in case a positive pressure door is opened while the fan is operating.   
Removable panels, or doors secured by multiple, mechanical fasteners are not 
acceptable.   

5. For unit sizes greater than 40 tons, the unit base frame shall be constructed of 13 gauge 
pre-painted galvanized steel.   

6. The unit base shall overhang the roof curb for positive water runoff and shall have a 
formed recess that seats on the roof curb gasket to provide a positive, weathertight seal. 
Lifting brackets shall be provided on the unit base with lifting holes to accept cable or 
chain hooks. 

G. INDOOR AIR FANS 

1. All fan assemblies shall be statically and dynamically balanced at the factory, including a 
final trim balance, prior to shipment.  All fan assemblies shall employ solid steel fan 
shafts. Heavy-duty pillow block type, self-aligning, grease lubricated ball bearings shall 
be used. Bearings shall be sized to provide an L-50 life at 200,000 hours.  The entire fan 
assembly shall be isolated from the fan bulkhead and rigidly mounted to the unit’s floor.  
Fixed pitch V-belt drives with matching belts shall be provided.  V-belt drives shall be 
selected at the manufacturer’s standard service factor. 

2. Fan motors shall be heavy-duty 1800 rpm open drip-proof (ODP), premium efficiency. 
Fan motors to have grease lubricated ball bearings.  Motors shall be mounted on an 
adjustable base that provides for proper alignment and belt tension adjustment. 

3. Airfoil supply fans.  Forward curved fans are not acceptable. 

Supply fan shall be a double width, double inlet (DWDI) airfoil centrifugal fan.  All fans 
shall be mounted using shafts and hubs with mating keyways.  Fans shall be Class II 
type and fabricated from heavy-gauge aluminum. Fan blades shall be continuously 
welded to the back plate and end rim. 

4. Airfoil return fans. 

A single width, single inlet (SWSI) airfoil centrifugal return air fan shall be provided. The 
fan shall be Class II construction. The fan wheel shall be Class II construction and 
fabricated from heavy-gauge aluminum with fan blades continuously welded to the back 
plate and end rim.  The fan shall be mounted using shafts and hubs with mating keyways. 
(Exhaust or relief fans are not acceptable) 
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H. INDOOR AIR FAN VARIABLE AIR VOLUME CONTROL 

1. Separate electronic variable frequency drives shall be provided for the supply and return 
air fans. Each drive shall be mounted in the fan section.  Drives shall meet UL Standard 
95-5V and the variable frequency drive manufacturer shall have specifically approved 
them for plenum duty application. The completed unit assembly shall be listed by a 
recognized safety agency, such as ETL. Drives are to be accessible through a hinged 
door assembly complete with a single handle latch mechanism. Mounting arrangements 
that expose drives to high temperature, unfiltered ambient air are not acceptable. 

2. The drive output shall be controlled by the factory installed main unit control system and 
drive status and operating speed shall be monitored and displayed at the main unit 
control panel.  

I. ELECTRICAL 

1. Unit wiring shall comply with NEC requirements and with all applicable UL standards.  All 
electrical components shall be UL recognized where applicable.  All wiring and electrical 
components provided with unit shall be number and color coded and labeled according to 
the electrical diagram provided for easy identification.  The unit shall be provided with a 
factory wired weatherproof control panel with deadfront cover.  Unit shall have a single 
point power terminal block for main power connection.  A terminal board shall be 
provided for low voltage control wiring.  Branch circuit fusing, 115 volt control circuit 
transformer and fuse, system switches, high temperature sensor, and a 115 volt 
receptacle with a separate electrical connection shall also be provided with unit (separate 
120V power for service lights to be provided by others).  UV lights will be powered from 
unit provided transformer.  Each compressor and condenser fan motor shall be furnished 
with contactors and inherent thermal overload protection.  A separate keylocked control 
panel shall house all controls for the condensing section.  Supply and return fan motors 
shall have contactors and external overload protection.  Knockouts shall be provided in 
the bottom of the main control panels for field wiring entrance thru the unit’s curb. All 115-
600 volt internal and external wiring between control boxes and components shall be 
protected from damage by raceways or conduit. 

J. HEATING AND COOLING SECTIONS 

1. The cooling coil section shall be installed in a draw through configuration, upstream of the 
supply air fan.  The coil section shall be complete with factory piped cooling coil and 
sloped drain pan. Hinged access doors on both sides of the section shall provide 
convenient access to the cooling coil and drain pan for inspection and cleaning. 

2. Cooling coil performance schedule is based on mixed air and coil leaving air 
temperatures, not including fan motor heat. Manufacturer shall add motor heat to the DX 
coil LAT to calculate unit LAT on draw through models. Scheduled total and sensible 
capacities are gross capacities, are minimum accepted values, and do not include fan 
motor heat. 

3. Direct expansion (DX) cooling coils shall be fabricated of seamless 1/2" diameter high 
efficiency copper tubing that is mechanically expanded into high efficiency aluminum 
plate fins. Coils shall be a multi-row, staggered tube design.  All multiple compressor 
units shall have two independent refrigerant circuits and shall use an interlaced coil 
circuiting that keeps the full coil face active at all load conditions.  
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4. All coils shall be factory leak tested with high pressure air under water. 

5. A stainless steel, positively sloped drain pan shall be provided with the cooling coil.  The 
drain pan shall extend beyond the leaving side of the coil and underneath the cooling coil 
connections.  The drain pan shall have a minimum slope of 1/8" per foot to provide 
positive draining.  The drain pan shall be connected to a threaded drain connection 
extending through the unit base.  Units with stacked cooling coils shall be provided with a 
secondary drain pan piped to the primary drain pan. 

K. UV LIGHTS 

1. Provide factory installed UV lights downstream of cooling coil.  Housings shall be 
constructed of 304 SS.  UV lights shall be wired to a door switch (Include switch to any 
door providing access to UV lights) which will shut-off lights when door is opened.  Unit 
shall be UL certified with UV lights installed.  There shall be a minimum of 2 rows of lights 
per 48” of coil height.  Light banks shall span the entire width of coil face.  UV lights will 
be powered from factory supplied control panel. 

L. FILTERS 

1. Unit shall be provided with a draw-through filter section. The filter section shall be 
supplied complete with the filter rack as an integral part of the unit.  The draw-through 
filter section shall be provided with cartridge filters. 

2. 12" deep 80-85% efficient, UL Std. 900, Class 1, cartridge filters shall be provided.  2” 
panel, 30% efficient pre-filters shall be included.  Cartridge filters shall consist of filter 
media permanently attached to a metal frame and shall slide into a gasketed, extruded 
aluminum rack contained within the unit.  The filter rack shall have secondary gasketed, 
hinged end panels to insure proper sealing. Filters shall be accessible from both sides of 
the filter section. 

M. OUTDOOR/RETURN AIR SECTION 

1. Unit shall be provided with an outdoor air economizer section.  The 0 to 100% outside air 
economizer section shall include outdoor, return, and exhaust air dampers.  Outdoor air 
shall enter from both sides of the economizer section through horizontal, louvered intake 
panels complete with rain lip and bird screen.  The floor of the outdoor air intakes shall 
provide for water drainage. The economizer section shall allow return air to enter from the 
bottom of the unit. The outside and return air dampers shall be sized to handle 100% of 
the supply air volume. The dampers shall be opposed sets of parallel blades, arranged 
vertically to converge the return air and outdoor air streams in multiple, circular mixing 
patterns 

2. Dampers shall be provided on outdoor or return dampers.  Damper blades shall be fully 
gasketed and side sealed and arranged horizontally in the hood.  Damper leakage shall 
be less than 0.2% at 1.5 inches static pressure differential.  Leakage rate to be tested in 
accordance with AMCA Standard 500.  Damper blades shall be operated from multiple 
sets of linkages mounted on the leaving face of the dampers.  

3. A barometric exhaust damper shall be provided to exhaust air out of the back of the unit. 
Exhaust louvers and a bird screen shall be provided to prevent infiltration of rain and 
foreign materials.  Exhaust damper blades shall be lined with urethane gasketing on 
contact edges.  

4. Control of the outdoor or return dampers shall be by a factory installed actuator. Damper 
actuator shall be of the modulating, spring return type. If outdoor air is suitable for “free” 
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cooling, the outdoor air dampers shall modulate in response to the unit’s temperature 
control system.  An adjustable enthalpy control shall be provided to sense the dry-bulb 
temperature and relative humidity of the outdoor air stream to determine if outdoor air is 
suitable for “free” cooling.   

N. DISCHARGE AND RETURN PLENUM OPTIONS 

1. A supply air discharge plenum shall be provided.  The plenum section shall have a 
bottom discharge opening. 

O. CONDENSING SECTION 

1. Air Cooled Condenser 

a. The condensing section shall be open on the sides and bottom to provide access 
and to allow airflow through the coils. Condenser coils shall be multi-row and 
fabricated from 3/8” high efficiency rifled copper tubing mechanically bonded to 
high efficiency aluminum fins. Each condenser coil shall be factory leak tested 
with high-pressure air under water. Each refrigerant circuit shall include a 
subcooling circuit to provide 15 degrees of liquid subcooling.  Condenser coil 
guards shall provide protection from incidental contact to coil fins. Coil guards to 
be constructed of cross wire welded steel with PVC coating. 

b. Condenser fans shall be direct drive, propeller type designed for low tip speed, 
vertical air discharge, and include service guards.  Fan blades shall be 
constructed of steel and riveted to a steel center hub.  Condenser fan motors 
shall be heavy-duty, inherently protected, three-phase, non-reversing type with 
permanently lubricated ball bearing and integral rain shield. 

c. Units shall have at least one condenser fan controlled to maintain positive head 
pressure.  An ambient thermostat shall prevent the refrigeration system from 
operating below 45º F ambient.   

2. Scroll Compressors 

a. Each unit shall have multiple, heavy-duty Copeland scroll compressors.  

b. Each compressor shall be complete with gauge ports, crankcase heater, sight-
glass, anti-slug protection, motor overload protection and a time delay to prevent 
short cycling and simultaneous starting of compressors following a power failure.  

c. Compressors shall be isolated with resilient rubber isolators to decrease noise 
transmission.  

d. Each unit shall have two independent refrigeration circuits. Each circuit shall be 
complete with a liquid line solenoid valve, low pressure control, filter drier, liquid 
moisture indicator/sight-glass, thermal expansion valve, liquid line shutoff valve 
with charging port, discharge line shutoff valve, a manual reset high pressure 
safety switch, high pressure relief device and pump down switch.  The thermal 
expansion valve shall be capable of modulation from 100% to 25% of its rated 
capacity. Sight-glasses shall be accessible for viewing without disrupting unit 
operation. Each circuit shall be dehydrated and factory charged with Refrigerant 
22 and oil.  
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e. Refrigeration capacity control shall be accomplished by staging of the unit’s 
multiple compressors.   All compressor capacity control staging shall be 
controlled by the factory installed main unit control system. 

P. CONTROLS 

1. Each unit shall be equipped with a microprocessor based control system.  The unit 
control system shall include all required temperature and pressure sensors, input/output 
boards, main microprocessor and operator interface.  The unit control system shall 
perform all unit control functions including scheduling, temperature controls, alarms, unit 
diagnostics and safeties.  All boards shall be individually replaceable for ease of service.  
All microprocessors, boards, and sensors shall be factory mounted, wired and tested. 

2. The microprocessor shall be a stand-alone DDC controller not dependent on 
communications with any on-site or remote PC or master control panel. The 
microprocessor shall maintain existing set points and operate stand alone if the unit loses 
either direct connect or network communications. The microprocessor memory shall be 
protected from voltage fluctuations as well as any extended power failures.  All factory 
and user set schedules and control points shall be maintained in nonvolatile memory.  No 
settings shall be lost, even during extended power shutdowns. 

3. The main microprocessor shall support an RS-232 direct connection to a product service 
tool or a modem. A communications port shall be provided for direct communication into 
the BAS network.  

4. All digital inputs and outputs shall be protected against damage from transients or wrong 
voltages. Each digital input and digital output shall be equipped with an LED for ease of 
service.  All field wiring shall be terminated at a separate, clearly marked terminal strip. 

5. The microprocessor memory shall be protected from all voltage fluctuations as well as 
any extended power failures.  The microprocessor shall support an RS-232 direct 
connect from an IBM PC or 100% true compatible using MicroTech software.  The 
microprocessor shall maintain existing set points and operate stand alone if the rooftop 
loses either direct connect or network communications. 

6. The microprocessor shall have a built-in time schedule.  The schedule shall be 
programmable from the unit keypad interface.  The schedule shall be maintained in 
nonvolatile memory to insure that it is not lost during a power failure.  There shall be one 
start/stop per day and a separate holiday schedule.  The controller shall accept up to 
sixteen holidays each with up to a 5-day duration. Each unit shall also have the ability to 
accept a time schedule via BAS network communications.   

7. If the unit is to be programmed with a night setback or setup function, an optional space 
sensor shall be provided.  Space sensors shall be available to support field selectable 
features.  Sensor options shall include Zone sensor with tenant override switch, or Zone 
sensor with tenent override switch and heating/cooling set point adjustment. 

8. User Interface (UI) 

a. The keypad/display character format shall be 20 characters x 4 lines.  The 
character font shall be a 5 x 8 dot matrix. The display shall be a super twist liquid 
crystal display (LCD) with black characters on yellow background providing high 
visibility.  The display form shall be in plain English coded formats. Lookup tables 
are not acceptable. 
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b. The keypad shall be equipped with 8 individual touch-sensitive membrane key 
switches. All control settings shall be password protected from changes by 
unauthorized personnel.  

9. The display shall provide the following information: 

a. Supply, return, outdoor and space air temperature. 

b. Duct and building static pressure- the control contractor is responsible for 
providing and installing sensing tubes. 

c. Supply fan and return fan status and airflow verification. 

d. Supply and return VFD speed. 

e. Outside air damper position and economizer mode. 

f. Cooling and changeover status. 

g. Occupied, unoccupied, and dirty filter status. 

h. Date and time schedules. 

i. Up to 4 current alarms and 8 previous alarms with time and date. 

10. The keypad shall provide the following set points as a minimum: 

a. Six control modes including off manual, auto, heat/cool, cool only, heat only and 
fan only. 

b. Four occupancy modes including auto, occupied, unoccupied and bypass (tenant 
override with adjustable duration). 

c. Control changeover based on return air temperature, or space temperature. 

d. Primary cooling and heating set point temperature based on supply or space 
temperature. 

e. Night setback and setup space temp. 

f. Cooling and heating control differential (or dead band). 

g. Cooling and heating supply temperature reset options based on one of the 
following:  Return air temperature, outdoor air temperature, space temperature, 
Airflow, or external (1-5VDC) signal.  

h. Reset schedule temperature. 

i. High supply, low supply and high return air temperature alarm limits. 

j. Ambient compressor and heat lockout temperatures. 

k. Auto or manual lead lag method on compressors. 

l. Compressor interstage timers duration. 
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m. Duct static pressure. 

n. Return fan tracking (VaneTrol) settings that include minimum/maximum with and 
without remote exhaust operation. 

o. Return fan tracking (VaneTrol) settings that include minimum/maximum vfd 
speed with and without remote exhaust operation. 

p. Minimum outdoor airflow reset based on external reset (1-5 VDC), percent of 
CFM capacity, and fixed outdoor damper position. 

q. Economizer changeover based on enthalpy, dry bulb or network signal. 

r. Current time and date. 

s. Occupied/unoccupied time schedules with allowances for holiday/ event dates 
and duration. 

t. Three types of service modes including timers normal (all time delays,) timers 
fast (all time delays 20 seconds,) and normal. 

2.3 SPLIT SYSTEM AIR CONDITIONING UNIT, AIR COOLED. 

A. Split System Air Conditioning Unit:  Cooling only, split type, air cooled, ground mounted with 
electrical voltages as scheduled. 

Units shall be air-cooled direct expansion fan coil.  Outdoor section shall be factory assembled 
having direct-drive condenser fans with horizontal or vertical air discharge, Scroll type 
compressor, refrigerant coil, fan motor(s), pre-wired control panel and a holding charge of 
refrigerant R-410A.  Indoor fan coil unit shall have horizontal discharge and will include 
evaporator coil, fan and motor, condensate pan with drain, thermal expansion valve, pre-wired 
control panel and programmable remote thermostat control.  

Unit shall have SEER/COP complying with California Energy Conservation Standards, CCR, Title 
24.  U.L. listed and rated at ARI Standard 210 / 240. 

1. Nominal unit cooling, capacities, electrical characteristics, and operating conditions shall 
be as indicated on Drawings. 

2. Evaporator and condenser coils shall be copper with mechanically bonded, smooth 
Aluminum plate fins.  All tube joints shall be brazed with copper or silver alloy.  Coils shall 
be pressure-tested at factory. 

3. Condenser Fan and Motors:  Condenser fan shall be direct driven, propeller type 
arranged for horizontal or vertical discharge.  Condenser fan motors shall have inherent 
protection, and shall be permanently lubricated type, resiliently mounted for quiet 
operation.  Each fan shall have a safety guard. 

4. Evaporator fan section shall have a squirrel cage or centrifugal forward-curved blades, 
double inlet fans mounted on a solid shaft.  Fan shall be statically and dynamically 
balanced and shall run on permanently lubricated bearings. 

5. Cabinets shall be made of galvanized steel, bonderized and finished with baked enamel. 
 Cabinet interior shall be insulated with 1" thick neoprene covered fiberglass.  Cabinet 
panels to be hinged for easy removal for service to all operating components. 
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6. Compressor shall be serviceable hermetic scroll type, warranted unconditionally for 5 
years.  Compressor shall have access valves.  It shall be mounted on rubber isolators so 
as to reduce sound vibration.  It shall be equipped with high and low-pressure protection. 

7. Controls:  Compressor motor assembly shall be protected with low pressure switches, 
internal overloads, internal thermostat, internal relief valve, and anti-recycle relay, or time 
cycle device to prevent rapid cycling of compressor after any "off" cycle.   

Unit shall incorporate an automatic relay for indoor circulating air blower.  Control 
panel shall be pre-wired in unit casing. 

8. Low Ambient Operation:  Head pressure control shall be provided for operation at outside 
air temperature below 45°F. 

9. Filters:  Filters shall be 2" replaceable media type, Farr 30/30, or approved equal, 
installed in a 2” rack filter section and complete with an access door. 

10. An in-line filter-drier shall be included in the refrigerant liquid line. 

11. Manufacturer:  Carrier, Bryant, or approved equal. 

2.4 SPLIT SYSTEM AIR CONDITIONING UNIT, AIR COOLED 

A. Cooling only, split type, air cooled, ground mounted with electrical voltages as scheduled. 

Indoor units shall be air-cooled direct expansion fan coil.  Outdoor heat pump unit shall be factory 
assembled having direct-drive condenser fans with horizontal or vertical air discharge, Scroll type 
compressor, refrigerant coil, fan motor(s), pre-wired control panel and a holding charge of 
refrigerant R-410A.  Indoor fan coil unit shall have horizontal discharge and will include 
evaporator coil, fan and motor, condensate pan with drain, thermal expansion valve, pre-wired 
control panel and programmable remote thermostat control.  

Unit shall have SEER/COP complying with California Energy Conservation Standards, CCR, Title 
24.  U.L. listed and rated at ARI Standard 210 / 240. 

1. Nominal unit cooling, capacities, electrical characteristics, and operating conditions shall 
be as indicated on Drawings. 

2. Evaporator and condenser coils shall be copper with mechanically bonded, smooth 
Aluminum plate fins.  All tube joints shall be brazed with copper or silver alloy.  Coils shall 
be pressure-tested at factory. 

3. Condenser Fan and Motors:  Condenser fan shall be direct driven, propeller type 
arranged for horizontal or vertical discharge.  Condenser fan motors shall have inherent 
protection, and shall be permanently lubricated type, resiliently mounted for quiet 
operation.  Each fan shall have a safety guard. 

4. Evaporator fan section shall have a squirrel cage or centrifugal forward-curved blades, 
double inlet fans mounted on a solid shaft.  Fan shall be statically and dynamically 
balanced and shall run on permanently lubricated bearings. 

5. Cabinets shall be made of galvanized steel, bonderized and finished with baked enamel. 
 Cabinet interior shall be insulated with 1" thick neoprene covered fiberglass.  Cabinet 
panels to be hinged for easy removal for service to all operating components. 
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6. Compressor shall be serviceable hermetic scroll type, warranted unconditionally for 5 
years.  Compressor shall have access valves.  It shall be mounted on rubber isolators so 
as to reduce sound vibration.  It shall be equipped with high and low-pressure protection. 

7. Controls:  Compressor motor assembly shall be protected with low pressure switches, 
internal overloads, internal thermostat, internal relief valve, and anti-recycle relay, or time 
cycle device to prevent rapid cycling of compressor after any "off" cycle.  Unit shall 
incorporate an automatic relay for indoor circulating air blower.  Control panel shall be 
pre-wired in unit casing. 

8. Low Ambient Operation:  Head pressure control shall be provided for operation at outside 
air temperature below 45°F. 

9. Filters:  Filters shall be 2" replaceable media type, Farr 30/30, or approved equal, 
installed in a 2” rack filter section and complete with an access door. 

10. An in-line filter-drier shall be included in the refrigerant liquid line. 

11. Manufacturer:  Carrier, Bryant, or approved equal. 

2.6 INLINE EXHAUST FANS 

A. Fan shall be duct mounted, belt driven centrifugal square inline. Fan shall be manufactured at an 
ISO 9001 certified facility. Fan shall be listed by Underwriters Laboratories (UL 705) and UL listed 
for Canada (cUL 705). Fan shall bear the AMCA certified ratings seal for sound and air 
performance. 

B. The fan shall be of bolted construction utilizing corrosion resistant fasteners.  Housing shall be 
minimum 18 gauge galvanized steel with integral duct collars.  Bolted access doors shall be 
provided on three sides, sealed with closed cell neoprene gasketing. Pivoting motor plate shall 
utilize threaded L-bolt design for positive belt tensioning. Housing shall be pre-drilled to 
accommodate universal mounting feet for vertical or horizontal installation. Unit shall bear an 
engraved aluminum nameplate. Nameplate shall indicate design CFM, static pressure, and 
maximum fan RPM. Unit shall be shipped in ISTA certified transit tested packaging. 

C. Wheel shall be centrifugal backward inclined, constructed of 100% aluminum, including a 
precision machined cast aluminum hub. Wheel inlet shall overlap an aerodynamic aluminum inlet 
cone to provide maximum performance and efficiency. Wheel shall be balanced in accordance 
with AMCA Standard 204-96, Balance Quality and Vibration Levels for Fans. 

D. Motor shall be heavy duty type with permanently lubricated sealed ball bearings and furnished at 
the specified voltage, phase and enclosure. 

E. Bearings shall be designed and individually tested specifically for use in air handling applications. 
Construction shall be heavy duty regreasable ball type in a pillow block cast iron housing selected 
for a minimumL50 life in excess of 200,000 hours at maximum cataloged operating speed. 

F. Belts shall be oil and heat resistant, non-static type. Drives shall be precision machined cast iron type, 
keyed and securely attached to the wheel and motor shafts. Drives shall be sized for 150% of the 
installed motor horsepower. The variable pitch motor drive must be factory set to the specified fan 
RPM. 

Manufacturer:  Greenheck, Cook, Penn or approved equal. 

2.7 UTILITY VENT SET 
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A. Fan shall be a single width, single inlet, backward inclined flat blade, belt driven centrifugal vent 
set.  Fan shall be manufactured at an ISO 9001 certified facility. Fan shall be listed by 
Underwriters Laboratories (UL/cUL 705) for US and Canada. For restaurant applications, fan 
shall be listed by Underwriters Laboratories (UL/cUL 762) for US and Canada. Fan shall bear the 
AMCA certified ratings seal for air performance. 

B. The fan shall be of bolted and welded construction utilizing corrosion resistant fasteners.  The 
scroll wrapper shall be a minimum 14 gauge steel and the scroll side panels shall be a minimum 
12 gauge steel. The entire fan housing shall have continuously welded seams for leakproof 
operation. A performance cut-off shall be furnished to prevent the recirculation of air in the fan 
housing. The fan housing shall be field rotatable to any one of eight discharge positions and shall 
have a minimum 1-1/2 inch outlet discharge flange.  Bearing support shall be minimum 10 gauge 
welded steel. Side access inspection ports shall be provided with quick release latches for access 
to the motor compartment without removing the weather cover. Lifting lugs shall be provided for 
ease of installation. Unit shall bear an engraved aluminum nameplate. Nameplate shall indicate 
design CFM, static pressure, and maximum fan RPM. Unit shall be shipped in ISTA certified 
transit tested packaging. 

C. Steel fan components shall be electrostatically applied, baked polyester powder coating. Each 
component shall be subject to a five stage environmentally friendly wash system, followed by a 
minimum 2 mil thick baked powder finish. Paint must exceed 1,000 hour salt spray under ASTM 
B117 test method. 

D. Wheel shall be steel centrifugal backward inclined, non-overloading flat blade type.  Blades shall 
be continuously welded to the backplate and deep spun inlet shroud. Wheel hub shall be keyed 
and securely attached to the fan shaft. Wheel inlet shall overlap an aerodynamic aluminum inlet 
cone to provide maximum performance and efficiency. Wheel shall be balanced in accordance 
with AMCA Standard 204-96, Balance Quality and Vibration Levels for Fans. 

E. Motor shall be heavy duty type with permanently lubricated sealed ball bearings and furnished at 
the specified voltage, phase and enclosure. 

F. Bearings shall be designed and tested specifically for use in air handling applications.  Construction 
shall be heavy duty regreasable ball or roller type in a cast iron pillow block housing selected for a 
minimum L50 life in excess of 200,000 hours at maximum cataloged operating speed. 

G. Blower shaft shall be AISI C-1045 hot rolled and accurately turned, ground and polished. Shafting 
shall be sized for a critical speed of at least 125% of maximum RPM. 

H. Belts shall be oil and heat resistant, non-static type. Drives shall be precision machined cast iron 
type, keyed and securely attached to the wheel and motor shafts. Drives shall be sized for 150% 
of the installed motor horsepower. The variable pitch motor drive must be factory set to the 
specified fan RPM. 

I. Manufacturer:  Greenheck, Cook, Penn or approved equal. 

2.8 GRAVITY VENTILATORS 

A. Unit shall be a hooded aluminum, roof mounted gravity intake ventilator. Fan shall be 
manufactured at an ISO 9001 certified facility. 

B. The unit shall be of bolted and welded construction utilizing corrosion resistant fasteners. The 
aluminum hood shall be constructed of minimum 14 gauge marine alloy aluminum, bolted to a 
minimum 8 gauge aluminum support structure. The aluminum base shall have continuously 
welded curb cap corners for maximum leak protection. Birdscreen constructed of 1/2" mesh shall 
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be mounted across the intake opening. Unit shall bear an engraved aluminum nameplate. 
Nameplate shall indicate design CFM and static pressure. Unit shall be shipped in ISTA certified 
transit tested packaging. 

C. Manufacturer:  Greenheck, Cook, Penn or approved equal. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Examine areas under which work of this Section will be performed.  Correct conditions 
detrimental to proper and timely completion of work.  Do not proceed until unsatisfactory 
conditions have been corrected. 

3.2 EQUIPMENT FOUNDATIONS 

A. Equipment foundations, where indicated, shall be of sufficient size and weight, and of proper 
design to preclude shifting of equipment under operating conditions, or under any abnormal 
conditions that could be imposed upon equipment.   

B. Foundations shall meet requirements of equipment manufacturer and, when required by the 
Architect, Contractor shall obtain from equipment manufacturer, approval of foundation design 
and construction for equipment involved.  Equipment vibration shall be maintained within design 
limits, and shall be dampened and isolated.  Isolators shall be bolted to a steel member so as to 
be readily removable. 

3.3 EQUIPMENT DESIGN AND INSTALLATION 

A. Uniformity:  Unless otherwise specified, equipment of same type or classification shall be product 
of same manufacturer. 

B. Application:  Only use equipment recommended by manufacturer, and approved by the Owner or 
the Architect. 

C. Equipment Installation: Equipment installation shall be strictly in accordance with these 
Specifications, and installation instructions of manufacturers.  Equipment mounted on concrete 
foundations shall be grouted before piping is installed.  All piping shall be installed in such a 
manner as not to place a strain on any of the equipment.  Flanged joints shall be adequately 
extended before installation.   

All piping shall be graded, anchored, guided and supported, without low pockets. 

1. Erect equipment in a neat and workmanlike manner, properly aligned, leveled and adjusted 
for satisfactory operation. 

2. Install so that connecting and disconnecting of piping and accessories can be readily 
accomplished, and so that all parts are readily accessible for inspection, service and repair.  
Space shall be provided to readily remove filters, coils, compressors and fan wheels.  All 
access doors shall be hinged with cam lock door handles. 

3.4 ROOF-TOP EQUIPMENT MOUNTING 

A. All Units: Install unit on a prefabricated isolation curb with seismic restraints secured directly to 
roof.  Follow manufacturer's recommended installation manuals.  Submit shop drawings for 
approval of the Architect. 
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3.5 NOISE AND VIBRATION 

A. Operation of Equipment: Mechanical equipment and piping systems shall operate with noise and 
vibration to design level or less. 

B. Corrective Measures: If such objectionable noise and vibration should be produced, make 
necessary changes to produce satisfactory results. 

3.6 FIELD TESTS AND INSPECTION 

A. General:  Perform all field inspections, field tests, and trial operations as specified in Section 
15010.  Provide all labor, equipment and incidentals required for testing.  The Owner Inspector 
will witness all field tests and trial operations as specified in Section 15010. 

B. Equipment and Material: Equipment and material certified as having been successfully tested by 
manufacturer, in accordance with referenced Specifications and standards, will not require re-
testing before installation.  Equipment and materials not tested at the place of manufacture will be 
tested before or after installation, as applicable or necessary, to determine compliance with 
reference Specifications and standards. 

C. Start-Up and Operational Test:  System shall be started up and initially operated with all 
components operating.  During this test, various strainers or filters shall be periodically cleaned 
until no further accumulation of foreign material occurs.  Exercise care so that minimum loss of 
water occurs when strainers are cleaned.  Adjust safety and automatic control instruments as 
necessary to place them in proper operation and sequence.  See also Section 15010. 

D. Single-zone and VAV systems shall be provided with factory start-up. 

E. Extent of Field Tests: After installation and before acceptance, work of this Section shall be 
subjected to all necessary field tests, including those specified here and in Section 15010. 

F. Operation and Maintenance Data: Provide required operation and maintenance data as specified in 
Section 15010. 

3.7 REFRIGERANT PIPING 

A. Unless otherwise indicated, main liquid and suction lines from condensing unit to evaporator coil 
shall be of sizes specified by manufacturer. 

B. All refrigeration piping shall be refrigeration grade copper tubing, type "L" hard drawn.  In 
instances where refrigeration lines should be inaccessible and must be snaked through conduit or 
a trench, that portion of tubing required to complete connections through conduit or trench may 
be soft drawn.  Extreme care shall be taken to keep entire system clean and dry during 
installation. Pipe to be sealed until installed. 

C. All refrigeration lines, both hard and soft drawn, shall be straight and free from kinks, restrictions 
or traps and horizontal runs shall be sloped towards compressor 1" to 10' wherever possible. 

D. All joints shall be made with Silfos 15, Silvaloy 15 or equal, high melting-point solder. 

E. Any flare nuts required on suction lines shall be of the short forged or "frost-proof" type.  All other 
fittings shall be standard sweat-soldered type.  All ells and return bends shall be long radius type. 
 Install leak lock material. 
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F. Refrigeration Piping:  All joints shall be silver brazed and leak tested.  Field fabricated lines shall 
be thoroughly flushed and cleaned before connection.  Bleed nitrogen through lines during silver 
brazing, and cap and seal lines when not completed and connected to equipment.  

G. Sleeve all penetrations of floors, walls and ceiling to allow for free motion of piping.  Use #24 
gage galvanized iron pipe and chrome plated escutcheon plates.  Pack annular space between 
pipe and sleeve with incombustible material, fiberglass or approved equal, and seal each end 
with mastic to make waterproof. 

H. Install insulated couplings at points of connection between all dissimilar metals for cathodic 
protection.  Insulate copper tubing from ferrous materials and hangers with 2" thickness of 3" 
wide strip, 10 mil. polyvinyl tape wrapped around pipe. 

I. Support all piping so that it is firmly held in place by iron hangers and supports, per 
manufacturer's recommendations.  Provide saddles to protect pipe insulation. 

J. Make connections of copper and brass pipe and tubing with 95-5 tinantimony, ASTM B32, Grade 
A solder. 

K. Insulate all refrigerant suction lines. 

L. On split systems insulate both suction and liquid lines. See Section 15250 for insulation material. 

END OF SECTION 



WORK ORDER NO. E1701121B FANS 
RESEDA SKATE FACILITY 23 34 00 - 1 

SECTION 23 34 00 

FANS 

PART 1 – GENERAL  

1.1 RELATED DOCUMENTS  

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.  

1.2 SUMMARY  

A. This Section includes the following:  

1. Utility set fans.  

2. Centrifugal roof ventilators.  

3. Axial roof ventilators.  

4. Upblast propeller roof exhaust fans.  

5. Centrifugal wall ventilators.  

6. Ceiling-mounting ventilators.  

7. In-line centrifugal fans.  

8. Propeller fans. 

1.3 PERFORMANCE REQUIREMENTS  

A. Project Altitude:  Base air ratings on [actual site elevations] [sea-level conditions].  

B. Operating Limits:  Classify according to AMCA 99.  

1.4 SUBMITTALS  

A. Product Data:  Include rated capacities, furnished specialties, and accessories for each type of 
product indicated and include the following:  

1. Certified fan performance curves with system operating conditions indicated. 

2. Certified fan sound-power ratings.  

3. Motor ratings and electrical characteristics, plus motor and electrical accessories.  

4. Material gages and finishes, including color charts.  

5. Dampers, including housings, linkages, and operators.  

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection.  
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1. Wiring Diagrams:  Power, signal, and control wiring.  Differentiate between manufacturer-
installed and field-installed wiring.  

2. Design Calculations:  Calculate requirements for selecting vibration isolators and seismic 
restraints and for designing vibration isolation bases.  

3. Vibration Isolation Base Details:  Detail fabrication, including anchorages and 
attachments to structure and to supported equipment.  Include auxiliary motor slides and 
rails, and base weights.  

C. Coordination Drawings:  Show roof penetration requirements and reflected ceiling plans drawn to 
scale and coordinating roof penetrations and units mounted above ceiling.  Show the following:  

1. Roof framing and support members relative to duct penetrations.  

2. Ceiling suspension assembly members.  

3. Size and location of initial access modules for acoustical tile.  

4. Ceiling-mounted items including light fixtures, diffusers, grilles, speakers, sprinklers, 
access panels, and special moldings.  

A. Maintenance Data:  For power ventilators to include in maintenance manuals specified in Division 
1.  

1.5 QUALITY ASSURANCE  

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.  

B. AMCA Compliance:  Products shall comply with performance requirements and shall be licensed 
to use the AMCA-Certified Ratings Seal.  

C. NEMA Compliance:  Motors and electrical accessories shall comply with NEMA standards.  

D. UL Standard:  Power ventilators shall comply with UL 705.  

1.6 DELIVERY, STORAGE, AND HANDLING  

A. Deliver fans as factory-assembled unit, to the extent allowable by shipping limitations, with 
protective crating and covering.  

B. Disassemble and reassemble units, as required for moving to final location, according to 
manufacturer's written instructions.  

C. Lift and support units with manufacturer's designated lifting or supporting points.  

1.7 COORDINATION  

A. Coordinate size and location of structural-steel support members.  

B. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 3 Section "Cast-in-Place 
Concrete."  
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C. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items are 
specified in Division 7.  

1.8 EXTRA MATERIALS  

A. Furnish extra materials described below that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.  

B. Belts:  [One] <Insert number> set[s] for each belt-driven unit.  

PART 2 – PRODUCTS  

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following:  

1. Utility Set Fans:  

a. Aerovent; a Twin City Fan Company.  
b. Cook, Loren Company.  
c. New York Blower Company (The).  
d. Penn Ventilation Companies, Inc.  
e. <Insert manufacturer’s name.>  

2. Centrifugal Roof Ventilators:  

a. Acme Engineering & Mfg. Corp.  
b. Cook, Loren Company.  
c. Greenheck Fan Corp.  
d. JennFan; Div. of Breidert Air Products, Inc.  
e. Penn Ventilation Companies, Inc.  
f. <Insert manufacturer’s name.>  

3. Axial Roof Ventilators:  

a. Acme Engineering & Mfg. Corp.  
b. Cook, Loren Company.  
c. Greenheck Fan Corp.  
d. JennFan; Div. of Breidert Air Products, Inc.  
e. Penn Ventilation Companies, Inc.  
f. <Insert manufacturer’s name.>  

4. Upblast Propeller Roof Exhaust Fans:  

a. Acme Engineering & Mfg. Corp.  
b. Cook, Loren Company.  
c. Greenheck Fan Corp.  
d. JennFan; Div. of Breidert Air Products, Inc.  
e. Penn Ventilation Companies, Inc.  
f. <Insert manufacturer’s name.>  

5. Centrifugal Wall Ventilators:  

a. Acme Engineering & Mfg. Corp.  
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b. Cook, Loren Company.  
c. Greenheck Fan Corp.  
d. JennFan; Div. of Breidert Air Products, Inc.  
e. Penn Ventilation Companies, Inc.  
f. <Insert manufacturer’s name.>  

6. Ceiling-Mounting Ventilators:  

a. Breidert Air Products, Inc.  
b. Broan Mfg. Co., Inc.  
c. Cook, Loren Company.  
d. Greenheck Fan Corp.  
e. JennFan; Div. of Breidert Air Products, Inc.  
f. NuTone Inc.  
g. Penn Ventilation Companies, Inc.  
h. <Insert manufacturer’s name.>  

7. In-Line Centrifugal Fans:  

a. Acme Engineering & Mfg. Corp.  
b. Cook, Loren Company.  
c. Greenheck Fan Corp.  
d. JennFan; Div. of Breidert Air Products, Inc.  
e. Penn Ventilation Companies, Inc.  
f. <Insert manufacturer’s name.>  

8. Propeller Fans:  

a. Acme Engineering & Mfg. Corp.  
b. Cook, Loren Company.  
c. Greenheck Fan Corp.  
d. JennFan; Div. of Breidert Air Products, Inc.  
e. Penn Ventilation Companies, Inc.  
f. <Insert manufacturer’s name.>  

2.2 UTILITY SET FANS  

A. Description:  Belt-driven centrifugal fans consisting of housing, wheel, fan shaft, bearings, motor 
and disconnect switch, drive assembly, and accessories.  

B. Housing:  Fabricated of [galvanized] steel with side sheets fastened with a deep lock seam or 
welded to scroll sheets.  

1. Housing Discharge Arrangement:  Adjustable to eight standard positions.  

C. Fan Wheels:  Single-width, single inlet; welded to cast-iron or cast-steel hub and spun-steel inlet 
cone, with hub keyed to shaft.  

1. Blade Materials:  [Steel] [Aluminum].  

2. Blade Type:  [Backward inclined] [Forward curved].  

3. Spark-Resistant Construction:  AMCA 99.  

D.  Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.  
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E. Shaft Bearings:  Prelubricated and sealed, self-aligning, pillow-block-type ball bearings with 
ABMA 9, L

50
 of 200,000 hours.  

F. Belt Drives:  Factory mounted, with final alignment and belt adjustment made after installation.  

1. Service Factor Based on Fan Motor:  [1.5] [1.4] [1.3] [1.2].  

2. Motor Pulleys:  Adjustable pitch for use with motors through 5 hp; fixed pitch for use with 
motors larger than 5 hp.  Select pulley so pitch adjustment is at the middle of adjustment 
range at fan design conditions.  

3. Belts:  Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.  

4. Belt Guards:  Fabricate of steel for motors mounted on outside of fan cabinet.  

G. Accessories:  

1. Backdraft Dampers:  Gravity actuated with counterweight and interlocking aluminum 
blades and felt edges in steel frame installed on fan discharge.  

2. Access Doors:  Gasketed doors with latch-type handles.  

3. Scroll Dampers:  Single-blade damper installed at fan scroll top with adjustable linkage.  

4. Inlet Screens:  Removable wire mesh.  

5. Drain Connections:  NPS 3/4 threaded coupling drain connection installed at lowest point 
of housing.  

6. Weather Hoods:  Weather resistant with stamped vents over motor and drive 
compartment.  

H. Coatings:  [Thermoplastic vinyl] [Epoxy] [Zinc] [Synthetic resin] [Phenolic] [Color-match enamel] 
[Polytetrafluoroethylene] [Vinyl ester] [Hot-dip galvanized] [Powder-baked enamel]; <Insert 
manufacturer and trade name>.  

2.3 CENTRIFUGAL ROOF VENTILATORS  

A. Description:  Belt-driven or direct-driven centrifugal fans consisting of housing, wheel, fan shaft, 
bearings, motor and disconnect switch, drive assembly, curb base, and accessories.  

B. Housing:  Removable, [spun-aluminum, dome top and outlet baffle] [extruded-aluminum, 
rectangular top] [galvanized steel, mushroom-domed top]; square, one-piece, aluminum base 
with venturi inlet cone.  

1. Upblast Units:  Provide spun-aluminum discharge baffle to direct discharge air upward, 
with rain and snow drains [and grease collector].  

C. Fan Wheels:  Aluminum hub and wheel with backward-inclined blades.  

D. Belt-Driven Drive Assembly:  Resiliently mounted to housing, with the following features:  

1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.  

2. Shaft Bearings:  Permanently lubricated, permanently sealed, and self-aligning ball 
bearings.  
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3. Pulleys:  Cast-iron, adjustable-pitch motor pulley.  

4. Fan and motor isolated from exhaust airstream.  

E. Accessories:  

1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 percent to less 
than 50 percent.  

2. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan 
housing, factory wired through an internal aluminum conduit.  

3. Bird Screens:  Removable, 1/2-inch mesh, aluminum or brass wire.  

4. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; 
factory set to close when fan stops.  

5. Motorized Dampers:  Parallel-blade dampers mounted in curb base with electric actuator; 
wired to close when fan stops.  

F. Roof Curbs:  Galvanized steel; mitered and welded corners; 1-1/2-inch- thick, rigid, fiberglass 
insulation adhered to inside walls; and 1-1/2-inch wood nailer.  Size as required to suit roof 
opening and fan base.  

1. Configuration:  [Self-flashing without a cant strip, with mounting flange] [Built-in cant and 
mounting flange] [Built-in raised cant and mounting flange].  

2. Overall Height:  [8 inches] [9-1/2 inches] [12 inches] [16 inches] [18 inches].  

3. Sound Curb:  Curb with sound-absorbing insulation matrix.  

4. Pitch Mounting:  Manufacture curb for roof slope.  

5. Metal Liner:  Galvanized steel.  

6. Burglar Bars:  [1/2-inch-] [5/8-inch-] [3/4-inch-] thick steel bars welded in place to form 6-
inch squares.  

7. Hinged Subbase:  Galvanized steel hinged arrangement permitting service and 
maintenance.  

8. Mounting Pedestal:  Galvanized steel with removable access panel.  

9. Vented Curb:  Unlined with louvered vents in vertical sides.  

2.4 AXIAL ROOF VENTILATORS  

A. Description:  Belt-driven or direct-driven axial fans consisting of housing, wheel, fan shaft, 
bearings, motor and disconnect switch, drive assembly, curb base, and accessories.  

B. Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; square, one-
piece, hinged, aluminum base.  

C. Fan Wheel:  [Aluminum hub and blades] [Steel hub and blades].  
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D. Belt-Driven Drive Assembly:  Resiliently mounted to housing, with the following features:  

1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.  

2. Shaft Bearings:  Permanently lubricated, permanently sealed, and self-aligning ball 
bearings.  

3. Pulleys:  Cast-iron, adjustable-pitch motor pulley.  

E. Accessories:  

1. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan 
housing, factory wired through an internal aluminum conduit.  

2. Bird Screens:  Removable, 1/2-inch mesh, aluminum or brass wire.  

3. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in curb base; 
factory set to close when fan stops.  

4. Motorized Dampers:  Parallel-blade dampers mounted in curb base with electric actuator; 
wired to close when fan stops.  

F. Roof Curbs:  Galvanized steel; mitered and welded corners; 1-1/2-inch- thick, rigid, fiberglass 
insulation adhered to inside walls; and 1-1/2-inch wood nailer.  Size as required to suit roof 
opening and fan base.  

1. Configuration:  [Self-flashing without a cant strip, with mounting flange] [Built-in cant and 
mounting flange] [Built-in raised cant and mounting flange].  

2. Overall Height:  [8 inches] [9-1/2 inches] [12 inches] [16 inches] [18 inches].  

3. Sound Curb:  Curb with sound-absorbing insulation matrix.  

4. Pitch Mounting:  Manufacture curb for roof slope.  

5. Metal Liner:  Galvanized steel.  

6. Burglar Bars:  [1/2-inch-] [5/8-inch-] [3/4-inch-] thick steel bars welded in place to form 6-
inch squares.  

7. Hinged Subbase:  Galvanized steel hinged arrangement permitting service and 
maintenance.  

8. Mounting Pedestal:  Galvanized steel with removable access panel.  

2.5 UPBLAST PROPELLER ROOF EXHAUST FANS  

A. Description:  Belt-driven or direct-driven propeller fans consisting of housing, wheel, butterfly-type 
discharge damper, fan shaft, bearings, motor and disconnect switch, drive assembly, curb base, 
and accessories. Wind Band, Fan Housing, and Base:  Reinforced and braced [galvanized steel] 
[aluminum], containing [galvanized steel] [aluminum] butterfly dampers and rain trough, motor 
and drive assembly, and fan wheel.  

1. Damper Rods:  Steel with [bronze] [nylon] bearings.  

B. Fan Wheel:  Replaceable, [cast-aluminum] [extruded-aluminum], airfoil blades fastened to cast-
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aluminum hub; factory set pitch angle of blades.  

C. Belt-Driven Drive Assembly:  Resiliently mounted to housing; weatherproof housing of same 
material as fan housing with the following features:  

1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.  

2. Shaft Bearings:  Prelubricated and sealed, self-aligning, pillow-block-type ball bearings.  

3. Pulleys:  Cast-iron, adjustable-pitch motor pulley.  

4. Motor Mount:  On outside of fan cabinet, adjustable base for belt tensioning.  

D. Roof Curbs:  Galvanized steel; mitered and welded corners; 1-1/2-inch- thick, rigid, fiberglass 
insulation adhered to inside walls; and 1-1/2-inch wood nailer.  Size as required to suit roof 
opening and fan base.  

1. Configuration:  [Self-flashing without a cant strip, with mounting flange] [Built-in cant and 
mounting flange] [Built-in raised cant and mounting flange].  

2. Overall Height:  [8 inches] [9-1/2 inches] [12 inches] [16 inches] [18 inches].  

3. Sound Curb:  Curb with sound-absorbing insulation matrix.  

4. Pitch Mounting:  Manufacture curb for roof slope.  

5. Metal Liner:  Galvanized steel.  

6. Burglar Bars:  [1/2-inch-] [5/8-inch-] [3/4-inch-] thick steel bars welded in place to form 6-
inch squares.  

7. Hinged Sub-base:  Galvanized steel hinged arrangement permitting service and 
maintenance.  

8. Mounting Pedestal:  Galvanized steel with removable access panel.  

2.6 CENTRIFUGAL WALL VENTILATORS  

A. Description:  Belt-driven or direct-driven centrifugal fans consisting of housing, wheel, fan shaft, 
bearings, motor and disconnect switch, drive assembly, and accessories.  

B. Housing:  Heavy-gage, removable, spun-aluminum, dome top and outlet baffle; venturi inlet cone.  

C. Fan Wheel:  Aluminum hub and wheel with backward-inclined blades.  

D. Belt-Driven Drive Assembly:  Resiliently mounted to housing, with the following features:  

1. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.  

2. Shaft Bearings:  Permanently lubricated, permanently sealed and self-aligning ball 
bearings.  

3. Pulleys:  Cast-iron, adjustable-pitch motor pulley.  

4. Fan and motor isolated from exhaust airstream.  
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E. Accessories:  

1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 percent to less 
than 50 percent.  

2. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan 
housing, factory wired through internal aluminum conduit.  

3. Bird Screens:  Removable, 1/2-inch mesh, aluminum or brass wire.  

4. Wall Grille:  Ring type for flush mounting.  

5. Dampers:  Counterbalanced, parallel-blade, backdraft dampers mounted in wall sleeve; 
factory set to close when fan stops.  

6. Motorized Dampers:  Parallel-blade dampers mounted in curb base with electric actuator; 
wired to close when fan stops.  

2.7 CEILING-MOUNTING VENTILATORS  

A. Description:  Centrifugal fans designed for installing in ceiling or wall or for concealed in-line 
applications.  

B. Housing:  Steel, lined with acoustical insulation.  

C. Fan Wheel:  Centrifugal wheels directly mounted on motor shaft.  Fan shrouds, motor, and fan 
wheel shall be removable for service.  

D. Grille:  [Plastic] [Stainless-steel], louvered grille with flange on intake and thumbscrew attachment 
to fan housing.  

E. Electrical Requirements:  Junction box for electrical connection on housing and receptacle for 
motor plug-in.  

F. Accessories:  

1. Variable-Speed Controller:  Solid-state control to reduce speed from 100 percent to less 
than 50 percent.  

2. Manual Starter Switch:  Single-pole rocker switch assembly with cover and pilot light.  

3. Time-Delay Switch:  Assembly with single-pole rocker switch, timer, and cover plate.  

4. Motion Sensor:  Motion detector with adjustable shutoff timer.  

5. Ceiling Radiation Damper:  Fire-rated assembly with ceramic blanket, stainless-steel 
springs, and fusible link.  

6. Filter:  Washable aluminum to fit between fan and grille.  

7. Isolation:  Rubber-in-shear vibration isolators.  

8. Manufacturer's standard roof jack or wall cap, and transition fittings.  

2.8 IN-LINE CENTRIFUGAL FANS  
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A. Description:  In-line, belt-driven centrifugal fans consisting of housing, wheel, outlet guide vanes, 
fan shaft, bearings, motor and disconnect switch, drive assembly, mounting brackets, and 
accessories.  

B. Housing:  Split, spun aluminum with aluminum straightening vanes, inlet and outlet flanges, and 
support bracket adaptable to floor, side wall, or ceiling mounting.  

C. Direct-Driven Units:  Motor encased in housing outside of airstream, factory wired to disconnect 
switch located on outside of fan housing.  

D. Belt-Driven Units:  Motor mounted on adjustable base, with adjustable sheaves, enclosure around 
belts within fan housing, and lubricating tubes from fan bearings extended to outside of fan 
housing.  

E. Fan Wheels:  Aluminum, airfoil blades welded to aluminum hub.  

F. Accessories:  

1. Volume-Control Damper:  Manually operated with quadrant lock, located in fan outlet.  

2. Companion Flanges:  For inlet and outlet duct connections.  

3. Fan Guards:  1/2- by 1-inch mesh of galvanized steel in removable frame.  Provide guard 
for inlet or outlet for units not connected to ductwork.  

4. Motor and Drive Cover (Belt Guard):  Epoxy-coated steel.  

2.9 PROPELLER FANS  

A. Description:  Belt-driven or direct-driven propeller fans consisting of fan blades, hub, housing, 
orifice ring, motor, drive assembly, and accessories.  

B. Housing:  Galvanized steel sheet with flanged edges and integral orifice ring with baked-enamel 
finish coat applied after assembly.  

C. Steel Fan Wheels:  Formed-steel blades riveted to heavy-gage steel spider bolted to cast-iron 
hub.  

D. Fan Wheel:  Replaceable, [cast-aluminum] [extruded-aluminum], airfoil blades fastened to cast-
aluminum hub; factory set pitch angle of blades.  

E. Belt-Driven Drive Assembly:  Resiliently mounted to housing, statically and dynamically balanced 
and selected for continuous operation at maximum rated fan speed and motor horsepower, with 
final alignment and belt adjustment made after installation.  

1. Service Factor Based on Fan Motor:  1.4.  

2. Fan Shaft:  Turned, ground, and polished steel; keyed to wheel hub.  

3. Shaft Bearings:  Permanently lubricated, permanently sealed, and self-aligning ball 
bearings.  

a. Ball-Bearing Rating Life:  ABMA 9, L
10

 of 100,000 hours.  

4. Pulleys:  Cast iron with split, tapered bushing; dynamically balanced at factory.  
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5. Motor Pulleys:  Adjustable pitch for use with motors through 5 hp; fixed pitch for use with 
motors larger than 5 hp.  Select pulley so pitch adjustment is at the middle of adjustment 
range at fan design conditions.  

6. Belts:  Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt drives.  

7. Belt Guards:  Fabricate of steel for motors mounted on outside of fan cabinet.  

F. Accessories:  

1. Gravity Shutters:  Aluminum blades in aluminum frame; interlocked blades with nylon 
bearings.  

2. Motor-Side Back Guard:  Galvanized steel, complying with OSHA specifications, 
removable for maintenance.  

3. Wall Sleeve:  Galvanized steel to match fan and accessory size.  

4. Weathershield Hood:  Galvanized steel to match fan and accessory size.  

5. Weathershield Front Guard:  Galvanized steel with expanded metal screen.  

6. Variable-Speed Controller:  Solid-state control to reduce speed from 100 percent to less 
than 50 percent.  

7. Disconnect Switch:  Nonfusible type, with thermal-overload protection mounted inside fan 
housing, factory wired through an internal aluminum conduit.  

2.10 MOTORS  

A. Comply with requirements in Division 15 Section "Motors."  

B. Enclosure Type:  Guarded drip proof.  

2.11 SOURCE QUALITY CONTROL  

A. Sound-Power Level Ratings:  Comply with AMCA 301, "Methods for Calculating Fan Sound 
Ratings from Laboratory Test Data."  Factory test fans according to AMCA 300, "Reverberant 
Room Method for Sound Testing of Fans."  Label fans with the AMCA-Certified Ratings Seal.  

B. Fan Performance Ratings:  Establish flow rate, pressure, power, air density, speed of rotation, 
and efficiency by factory tests and ratings according to AMCA 210, "Laboratory Methods of 
Testing Fans for Rating."  

PART 3 – EXECUTION  

3.1 INSTALLATION  

A. Install power ventilators level and plumb.  

B. Support units using [spring isolators] [restrained spring isolators] <Insert other device> having a 
static deflection of [1 inch] <Insert other deflection>.  Vibration- and seismic-control devices are 
specified in Division 15 Section "Mechanical Vibration Controls and Seismic Restraints."  
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1. Secure vibration and seismic controls to concrete bases using anchor bolts cast in 
concrete base.  

C. Install floor-mounting units on concrete bases.  Concrete, reinforcement, and formwork 
requirements are specified in Division 3 Section "Cast-in-Place Concrete."  

D. Install floor-mounting units on concrete bases designed to withstand, without damage to 
equipment, the seismic force required by code.  Concrete, reinforcement, and formwork 
requirements are specified in Division 3 Section "Cast-in-Place Concrete."  

E. Secure roof-mounting fans to roof curbs with cadmium-plated hardware.  Refer to Division 7 
Section "Roof Accessories" for installation of roof curbs.  

F. Ceiling Units:  Suspend units from structure; use steel wire or metal straps.  

G. Support suspended units from structure using threaded steel rods and [spring hangers] <Insert 
other vibration isolators>.  Vibration-control devices are specified in Division 15 Section 
"Mechanical Vibration Controls and Seismic Restraints."  

1. In seismic zones, restrain support units.  

H. Install units with clearances for service and maintenance.  

I. Label units according to requirements specified in Division 15 Section "Mechanical Identification."  

3.2 CONNECTIONS  

A. Duct installation and connection requirements are specified in other Division 15 Sections.  
Drawings indicate general arrangement of ducts and duct accessories.  Make final duct 
connections with flexible connectors.  Flexible connectors are specified in Division 15 Section 
"Duct Accessories."  

B. Install ducts adjacent to power ventilators to allow service and maintenance.  

C. Ground equipment.  

D. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 
486A and UL 486B.  

3.3 FIELD QUALITY CONTROL  

A. Equipment Startup Checks:  

1. Verify that shipping, blocking, and bracing are removed.  

2. Verify that unit is secure on mountings and supporting devices and connections to ducts 
and electrical components are complete.  Verify that proper thermal-overload protection 
is installed in motors, starters, and disconnect switches.  

3. Verify that cleaning and adjusting are complete.  

4. Disconnect fan drive from motor, verify proper motor rotation direction, and verify fan 
wheel free rotation and smooth bearing operation.  Reconnect fan drive system, align and 
adjust belts, and install belt guards.  
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5. Verify lubrication for bearings and other moving parts.  

6. Verify that manual and automatic volume control and fire and smoke dampers in 
connected ductwork systems are in fully open position.  

7. Disable automatic temperature-control operators.  

B. Starting Procedures:  

1. Energize motor and adjust fan to indicated rpm.  

2. Measure and record motor voltage and amperage.  

C. Operational Test:  After electrical circuitry has been energized, start units to confirm proper motor 
rotation and unit operation.  Remove malfunctioning units, replace with new units, and retest.  

D. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment.  

E. Shut unit down and reconnect automatic temperature-control operators.  

F. Refer to Division 15 Section "Testing, Adjusting, and Balancing" for testing, adjusting, and 
balancing procedures.  

G. Replace fan and motor pulleys as required to achieve design airflow.  

H. Repair or replace malfunctioning units.  Retest as specified above after repairs or replacements 
are made.  

3.4 ADJUSTING  

A. Adjust damper linkages for proper damper operation.  

B. Adjust belt tension.  

C. Lubricate bearings.  

3.5 CLEANING  

A. On completion of installation, internally clean fans according to manufacturer's written 
instructions.  Remove foreign material and construction debris.  Vacuum fan wheel and cabinet.  

B. After completing system installation, including outlet fitting and devices, inspect exposed finish.  
Remove burrs, dirt, and construction debris and repair damaged finishes.  

3.6 COMMISSIONING  

A. Verify that power ventilators are installed and connected according to the Contract Documents.  

B. Adjust flows and controls to deliver specified performance.  

C. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 
equipment.  

3.7 DEMONSTRATION  
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A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain power ventilators.  

1. Train Owner's maintenance personnel on procedures and schedules for starting and 
stopping, troubleshooting, servicing, and maintaining equipment and schedules.  

2. Review data in maintenance manuals.  Refer to Division 1.  

3. Schedule training with Owner, through Architect, with at least seven days' advance 
notice.  

END OF SECTION  
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SECTION 26 05 00 

GENERAL ELECTRICAL REQUIREMENTS 

PART 1 – GENERAL 

1.1 DESCRIPTION: 

A. Electrical subcontractor shall attend the Commissioning pre-construction meeting 
and other required meetings to facilitate coordination and execution of the 
commissioning scope. 

B. Provide pre-functional checklists and complete functional testing under the 
supervision of the commissioning authority, including preparation of data in form 
templates.  Provide qualifying calibrated instrumentation needed for the 
prescribed testing procedures. 

C. Provide the services of specialized technicians for testing and validation.  
Technicians may be supplied by the equipment suppliers or from qualified 
independent testing services. 

D. Systems that shall be commissioned are: 

1. Lighting system and controls 

2. Fire Life and Safety system using Chief’s 4 testing procedures 

E. Detailed descriptions of electrical commissioning requirements are provided in 
City of Los Angeles Specification 01810 – Fundamental Commissioning 
Requirements. 

F. Comply with all provisions of the General Conditions, Supplementary Conditions 
and General Requirements as applicable to work of all Sections of Division 26 
concerning definitions, guarantees, submittals, as-builts, clean-up, etc. 

G. Examine all Technical Sections for work required to be included in work in 
Sections of Division 26 - Electrical Work. 

H. All work of this Division shall be coordinated with work of other trades. 

1.2 SCOPE 

A.  Required:  Provide all labor, materials, equipment, tools and appliances required 
to furnish and install all electrical work shown on the Contract Drawing and 
herein specified in the Sections of Division 16 complete and operable but not 
limited to the following: 

1. All construction power and lighting and power for testing equipment and 
systems through final acceptance of test. 

2. Complete lighting and power system(s) including branch circuits, fixtures, 
outlets, lamps, switches, controllers, and auxiliary equipment. 

3. Complete distribution system(s) including switchboards, panelboards, 
transformers, feeders, and auxiliary equipment. 
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4. Complete system of exterior (vandal resistant) lighting. 

5. Complete Grounding System. 

6. Complete Music and Paging System(s) 

7. Complete Intercom System(s) 

a. Telephone system, including service raceways, cabinets, 
backboards, grounding, and ac power provisions. 

b. Television antenna and coaxial cable distribution system. 

8. Distribution for emergency power system including but not limited to a 
central battery inverter, lighting panelboard and branded circuit wiring. 

9. Conduit System including backboards, pullboxes, wiring devices, 
grounding, etc. for the following as applicable: 

a. Telephone System 

b. Television antenna and coaxial cable distribution. 

10. Control wiring and devices for equipment specified in Sections of 
Division 16 and other Technical Sections, except where specifically 
indicated or noted otherwise on the Contract Drawings or in the 
Specifications. 

11. Complete and Operable Fire Alarm System. 

Connection and testing of electrical equipment and controls specified in 
Division 16 and other technical sections, except where specifically 
indicated or noted elsewhere on the Contract Drawing or in the 
Specifications. 

12. Applicable excavating, trenching and backfilling. 

1.3 WORK NOT INCLUDED 

A. Furnishing all electrical or partially electrically devices related uniquely to 
mechanical equipment and only as specified in the Mechanical Division. 

B. Furnishing and installing of all motors. 

1.4 LEGAL REQUIREMENTS AND STANDARDS 

A. Required: Comply with the latest, as applicable and effective, during the progress 
of Contracted Work. 

1. Latest Los Angeles City Electrical, Fire and Building Codes and U.B.C. 
Supplement. 

2. California State Administrative Code, Title 24, State Building Standard. 

3. (CAL/OSHA) California State Occupational Safety and Health Act. 
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4. California State Fire Marshal Standards. 

5. Los Angeles City Department of Water and Power. 

6. U.L. - Underwriters Laboratories Inc. 

7. NEC - National Electric Code. 

8. ASTM - American Society of Testing and Materials. 

9. Current publications of the National Fire Protection Association. 

10. National and American Standards Association. 

B. General Compliance as Applicable 

1. Drawings and specification requirements shall govern where they exceed 
Code requirements. 

2. Where requirements between governing Codes and Regulations vary, 
the more restrictive provision shall apply. 

3. Nothing contained in Contract Documents shall be construed as authority 
or permission to disregard or violate legal requirements. 

1.5 GENERAL REQUIREMENTS 

A. Permits and Inspections: 

1. Apply and pay for all required electrical work (construction and 
installation) prescribed by legally constituted public authorities. 

2. Arrange and pay for all required inspections or examinations and shall 
deliver "certifications" of such inspections to the City Engineer prior to 
acceptance of the electrical work.  Obtain approved plans from the Los 
Angeles City Department of Building and Safety. 

B. Site Inspections: 

1. Carefully examine the job-site and existing facilities and compare the 
Contract Drawings for work coordination. 

2. By act of submitting bid, it will be deemed the Contractor has made 
required inspections and has accepted such job-site conditions and has 
made allowances thereof in the preparation of "Bid" figures. 

C. Verification of Dimensions:  All dimensions (scaled, figured or noted) are 
approximate, given for estimating purposes.  Before proceeding with work 
Contractor shall carefully check and verify all dimensions, sizes, etc. and shall 
assume full responsibility for proper fitting in and attachment of all materials and 
equipment to other equipment and to the structure. 

D. Examination of the Contract Drawings: 
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1. Carefully study Contract Drawings and Specifications to verify if any work 
as laid out or indicated is contrary to or in conflict with applicable Codes 
and Standards.  Report to the City Engineer such data prior to submittal 
of Bid(s). 

2. The City Engineer will then instruct the Contractor on how to proceed. 

3. By the act of submitting a "Bid" or "Proposal" Contractor is deemed to 
have made such study and has accepted all job-site conditions. 

E. Substitutions: 

1. Items, articles or products named on the Contract Drawings and in the 
Specifications are intended to establish a standard of quality and 
required functional performance. 

2. If the Contractor desires to propose a substitution or alternate, submit a 
complete list with detailed specifications and manufacturer's data which 
differ from those specified within thirty-five (35) days after award of 
Contract for approval or rejection by the City Engineer. 

3. If such submittals are not approved, use specified materials and 
equipment throughout the Electrical Work. 

F. Interpretations: 

1. Make all requests for interpretations of the Contract Drawings and/or 
Specifications to the Contractor through the City Engineer. 

2. Manufacturer's or Supplier's requests for interpretations will be referred 
to the Contractor. 

G. Submittals:  Conform to applicable provisions of Section 01330 of the General 
Requirements and as hereinafter specified. 

1. Prepare, review and coordinate schedule of submittals, determining 
necessary lead time for preparation, submitting, checking, and ordering 
and delivering materials and equipment to the job-site for timely arrival 
and conformance with the overall Construction schedule. 

2. All submittals will be checked for general compliance with Specifications 
only.  Contractor will be responsible for deviations from the Drawings or 
Specifications and for errors or omissions of any sort in the Submittals. 

3. Shop drawings shall be submitted in completed groups of materials (i.e., 
all lighting fixtures or all switchgear, etc.).  The Contractor shall add and 
sign the following paragraph on all equipment and materials submitted 
for review. 

a. "It is hereby certified that the (equipment) (material) shown and 
marked in this submittal is that proposed to be incorporated into 
the project; is in compliance with the Contract Drawings and 
Specifications and can be installed in the allocated spaces". 

b. Failure to add the above written statement for compliance will 
result in return of submittals to be reviewed. 
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4. All required submittals on electrical items and equipment shall include 
complete catalog information such as construction ratings, insulation 
systems, including manufacturer's certification that items or equipment 
meet or exceed U.L. and Trade Standards, and the Specifications. 

5. Equipment Floor Plans:  Submit after approval of material and/or 
equipment is secured.  Prepare for each electrical equipment room 
drawn to 1/2" = 1'0" scale.  Layout drawing shall be to exact scale. 

*6. Materials list of items and equipment proposed to be provided for the 
work of this Division 16 and shall include the following as applicable: 

a. Service and distribution switchgear. 

b. Motor control centers. 

c. Central battery inverter. 

d. Lighting panelboards. 

e. Dry type transformers. 

f. Conduits. 

g. Conductors. 

h. Electrical equipment layout at 1/2" = 1'-0" scale indicating exact 
dimensions of equipment, clearances, housekeeping pads. 

i. Disconnect switches, pull boxes and fuses. 

j. Lighting fixtures. 

k. Fire alarm and detection system. 

l. Control devices, standard and special receptacles, switches and 
finish device plates. 

m. Cabinets for signal and telephone systems, special terminals and 
cabinets. 

n. Vibration isolators, including lateral and vertical seismic 
restraints. 

o. All fabricated equipment. 

p. Clock and program system. 

q. Time clocks, contactors, control switches, etc. including wiring 
diagrams and sequence of operation. 

r. Grounding Systems. 

s. Cable Trays. 
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H. Special Submissions: 

1. Test Reports for the Following: 

a. Ground fault devices. 
b. Megger Readings:  Ground system, motors, feeders and switchgear. 
c. Voltage Readings:  Distribution, service and motors. 
d. Fire alarm system. 

2. Maintenance service and operating manuals for all equipment. 

3. Items as outlined in other Sections. 

I. "No Exceptions Taken":  Be responsible for equipment ordered and/or installed 
prior to receipt of shop drawings returned from the City Engineer bearing the 
Electrical Engineer's stamp of "No Exceptions Taken".  Corrections or 
modifications to equipment as noted on shop drawings shall be performed or 
equipment removed from the job site at request of City Engineer without 
additional compensation. 

J. Disapprovals:  Any article or equipment supplied by the Contractor disapproved 
by the City Engineer as not conforming to the Specifications or not of proper 
quality or grade or suitability shall be deleted and suitable article or equipment be 
provided in lieu thereof in conformance with the Specifications at no added cost 
to the City. 

K. Terminology:  Generally speaking throughout this Division 16 of the 
Specifications when the words "or equal" or other words of similar intent and 
meaning are used implying judgment or decision is to be exercised, it is 
understood that it is the judgment, discretion, or decision of the City Engineer to 
which reference is made. 

Note: Specifier should name at least two manufacturers plus the words "or equal". 

L. Modification of Contract Drawings:  In each case where proposed substitute 
material or equipment will require changes to the design of the Project as 
indicated on the drawings, for proper installation or operation, appropriate 
proposed revision drawings prepared and signed by a licensed Engineer shall be 
furnished by the Contractor for approval by the City Engineer.  Make such 
drawings sufficiently complete for the proper installation and operation of the 
proposed substitute materials or equipment, and for construction by all of the 
involved trades of the proposed revisions. The cost of the drawings and the 
proposed revised construction shall be borne by the Contractor. 

M. Record Drawings:  Provide in strict accordance with applicable provisions of 
Section 30 in the GENERAL CONDITIONS of these Specifications concerning 
accurate locations of raceways, cable runs, outlets and equipment.  See also 
applicable provisions of Section 01783-RECORD (as-built) Drawings of the 
GENERAL REQUIREMENTS of these Specifications. 

N. Operation and Maintenance Manuals:  Prior to final acceptance of Contracted 
Work by the City, furnish 4 bound copies of operation and maintenance manuals 
for all electrical equipment, as required in this Section.  The contents shall 
include description of equipment, names of manufacturers, parts lists, model 
numbers, maintenance schedules, location of nearest facility for replacement 
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parts or service, wiring and connection diagrams, internal schematic drawings, 
and other electrical/mechanical data necessary for operation and maintenance. 

1.7 QUALITY ASSURANCE 

A. General: 

1. All equipment and accessories to be the product of a manufacturer 
regularly engaged in its manufacture. 

2. Supply all equipment and accessories new, free from defects and listed 
by Underwriters' Laboratories, Inc. or bearing its label.  Special or 
custom equipment must bear the label of laboratory recognized by the 
City of Los Angeles Department of Building and Safety. 

3. Supply all equipment and accessories in compliance with the applicable 
standards listed in Article 1. 5 of this Section and with all applicable 
National, State and Local codes. 

4. All items of a given type shall be the product of the same manufacturer. 

B. Labor:  Use adequate numbers of skilled workers who are thoroughly trained and 
experienced in the necessary crafts and completely familiar with specifications, 
requirements and methods needed for proper performance of the work of 
Electrical Division 16. 

C. Superintendence:  Provide an experienced Superintendent to be in charge of 
erection and/or installation of electrical work together with journeymen helpers to 
properly unload, erect, connect, adjust, operate and test the work involved to 
provide a neat, workmanlike and operable installation. 

1.8 LOCATION 

A. The location of apparatus and equipment indicated on the Contract Drawings are 
approximate only and shall be changed to meet the Architectural and Structural 
conditions as required. 

B. Any change in work which has not been installed shall be made by the 
Contractor without additional compensation, except changes which are caused 
by Architectural changes which increase or decrease the size of apparatus or 
materials specified or indicated on the drawings.  The Contractor shall submit a 
detailed breakdown cost estimate of, or credit for, such changes and shall 
proceed only upon the written authority of the Engineer. 

C. All apparatus and equipment shall be furnished and installed in a manner and in 
locations avoiding all obstructions, preserving head room, and keeping openings 
and passageways clear.  Changes shall be made in locations of equipment and 
materials which may be necessary in order to accomplish this. 

D. The drawings are essentially diagrammatic to the extent that many offsets, 
bends, special fittings, and exact locations are not indicated.  The Contractor 
shall carefully study the Contract Drawings and premises in order to determine 
the best methods, exact location, routes, and building obstructions, etc., and 
shall install all apparatus and equipment in the available location. 
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1.9 CUTTING AND PATCHING 

A. Conform to provisions of Section 01 73 29 of the General Requirements. 

B. The Contractor shall do all drilling, cutting and patching of the general 
construction work existing or new, rough finish and trim, which may be required 
for the installation of electrical equipment.  All patching shall be of the same 
materials, workmanship and finish as the original work, and shall accurately 
match all surrounding work. 

C. All cutting and patching shall be as approved by the Engineer or his authorized 
representative. 

1.10 PROTECTION OF WORK 

A. The Contractor shall protect all work, material and equipment from damage from 
any cause whatsoever, and shall provide adequate and proper storage facilities 
during the progress of the Work.  Contractor shall provide for the safety and good 
condition of all work until final acceptance of the work by the City, and replace all 
damaged or defective work, materials and equipment before requesting final 
acceptance. 

B. The Contractor shall be held responsible for the protection and correction of the 
work of all trades from smears, splashes, stain or damages that might occur in 
the progress of the work. 

1.11 WORK COORDINATION 

A. The Contractor shall so order electrical work that progress will harmonize with 
that of other trades so that all work may proceed as expeditiously as possible. 

B. So far as possible, the work has been indicated on the Contract Drawings in such 
positions as to suit and accommodate the work of the other trades, but the work 
as indicated is largely diagrammatic, and the correct finish position of all 
equipment and materials cannot always be indicated.  Therefore, the Contractor 
is hereby made directly responsible for the correct placing of electrical work and 
the proper location and connection of electrical work in relation to the work of 
other trades. 

1.12 JOB SAFETY

A. The Contractor shall be solely and completely responsible for the condition of the 
premises on which the work is performed and for the safety of all persons and 
property on the site during performance of the Contract.  These requirements 
shall not be limited to normal working hours, but shall apply continuously. 

B. Contractor shall conform to all governing safety regulations. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. All materials, items and equipment furnished under this Contract shall be new, 
recently manufactured and available locally. 
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B. All materials shall comply with applicable legal requirements and standards 
hereinbefore specified in this specification. 

C. The label of listing by UL shall appear on all materials and equipment for which 
standards have been established by that agency. 

D. Where local or other authorities having jurisdiction have established label or 
approval requirements, furnish all materials and equipment with either the 
required labels affixed or the necessary written approval. 

E. Examine the Drawings and Specifications and determine the work to be 
performed by the electrical and other trades.  Provide the type and quantity of 
electrical materials and equipment necessary to complete this work and all 
systems in proper operation, tested and ready for use. 

F. Provide and install all incidental items not indicated on the Drawings nor 
mentioned in the Specifications that belong to the work described or are required 
for complete systems. 

2.2 MATERIALS LISTING 

A, Required:  See Subsection 1. 6 G 6 of this specification. 

PART 3 - EXECUTION 

3.1 UTILITY SERVICES (AS APPLICABLE) 

A. Every effort has been made to determine as accurately as possible the 
requirements of the electrical and telephone services.  However, before 
submitting bid, the Contractor shall verify the locations shown on the plans and 
shall include sufficient funds for material, labor and utility fees for installation of 
an approved utility service. 

B. Before any work is performed on these facilities, verify all electrical, civil, 
architectural and structural, dimensional and other requirements related to these 
facilities with the serving utility companies. 

C. Should any major changes to the work indicated be necessary to complete the 
power and telephone systems, notify the City Engineer at once and cease all 
work affected until approval for required modifications has been obtained from 
the City Engineer. 

3.2 WORK RESPONSIBILITIES 

A. The drawings indicate diagrammatically the desired locations or arrangement of 
conduit runs, outlets, equipment, etc., and are to be followed as closely as 
possible.  Proper judgment must be exercised in executing the work so as to 
secure the best possible installation in the available space and to overcome local 
difficulties due to space limitations or interference with structural conditions.  The 
Contractor is responsible for the correct placement and coordination of electrical 
work in relation to the work of other trades.  Advise appropriate trade as to 
locations of access panels. 

B. Locations shown on architectural plans and elevations shall take precedence 
over electrical plan locations, but where a major conflict is evident; notify the City 
Engineer for instructions. 
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C. In the event changes in the indicated locations or arrangement are necessary 
due to developed conditions in the building construction or rearrangement of 
furnishings or equipment, such changes shall be made without extra cost, 
providing the change is ordered before the conduit runs, etc., and work directly 
connected to same are installed and no extra materials are required. 

D. Where equipment is furnished by others, verify dimensions and the correct 
location of this equipment before proceeding with the roughing in of connections. 

E. Lighting fixtures and equipment disconnects in mechanical spaces and elevator 
machine rooms and pits are shown in their approximate locations only.  Do no 
install outlets, switches, equipment disconnects or fixtures until mechanical 
piping and ductwork are installed; then lights shall be installed in locations best 
suited for equipment arrangement or as directed by the City Engineer.  Verify 
exact locations of elevator equipment disconnects, switches, receptacles and 
fixtures in elevator machine room and pits with the elevator equipment installer 
before rough in. 

F. All scaled and figured dimensions are approximate of typical equipment of the 
class indicated.  Before proceeding with any work, carefully check and verify all 
dimensions, sizes, etc., with the drawings to see that the equipment will fit into 
the spaces provided without violation of applicable codes. 

G. Should any changes to the work indicated on the Drawings or described in the 
Specifications be necessary in order to comply with the above requirements, 
notify the City Engineer immediately and cease work for all parts of the Contract 
Work which are affected until approval for any required modifications to the 
construction has been obtained from the City Engineer. 

H. Be responsible for any cooperative work which must be altered due to lack of 
proper supervision or failure to make proper provisions in time.  Such changes 
shall be under the direction of the City Engineer and shall be made to their 
satisfaction. 

I. Perform all work with competent and skilled personnel.  Conform to provisions of 
Subsection 1.07B of this specification. 

J. All work, including aesthetic as well as electrical and mechanical aspects of the 
work, shall be of the highest quality consistent with the best practices of the 
trade. 

K. Replace or repair, without additional compensation, any work which, in the 
opinion of the City Engineer does not comply with these requirements. 

3.3 GENERAL INSTALLATION (AS APPLICABLE) 

A. Unless otherwise specified elsewhere in the Specifications, do all excavating 
necessary for the proper installation of the electrical work in accordance with the 
"Section 31 23 13 – Excavation and Fill. 

B. Locations of Openings:  Obtain approval for all chases, shafts and openings 
required for the installation of the electrical work.  Cutting or drilling in any 
structural member is prohibited without written approval of the City Engineer.  
Furnish access panels as required. 
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C. Finish Around Sleeves:  Rough edges shall be finished smooth.  Space between 
conduit and sleeves where conduit passes through exterior walls shall be sealed 
to permit movement of conduit but prevent entrance of water.  Space between 
conduit and sleeves where conduit passes through fire rated interior walls and 
slabs shall be sealed with approved materials to provide a fire barrier conforming 
to the requirements of the governing authorities having jurisdiction, use Dow 
Corning 3-6548 RTV silicone foam or equal by General Electric if so approved by 
the applicable and/or authorities having jurisdiction of the job site. 

D. Wherever conduit extends through roof, furnish and install flashings in 
accordance with City Engineer's directions. 

E. Be responsible for all cutting and patching which may be required for the proper 
installation of the electrical work.  Work shall be performed by the trade originally 
installing same and paid for under this Section of the work. 

F. Protect all work, materials and equipment from damage from any cause whatever 
and provide adequate and proper storage facilities during the progress of the 
work.  Storage outdoors shall be weather protected and shall include space 
heaters to prevent condensation.  Provide for the safety and good condition of all 
work until final acceptance of the work by the City Engineer and replace all 
damaged or defective work, materials and equipment before requesting final 
acceptance at no added cost to the City. 

G. Conduit and Equipment to be installed:  Clean thoroughly to remove plaster, 
spattered paint, cement and dirt on both exterior and interior. 

H. Conduit and Equipment to be painted:  Clean all conduits exposed to view in 
completed structure by removing plaster and dirt.  Remove grease, oil and similar 
material from conduit and equipment by wiping with clean rags and suitable 
solvents in preparation for paint. 

I. All Items with Factory Finish:  Remove cement, plaster, grease and oil, and leave 
all surfaces, including cracks and corners, clean and polished.  Touch up any 
scratched or bare spots to match finish.  Factory finish may be approved as 
prime coat by the Engineer (see "Painting" Section). 

J. Site Cleaning:  Remove from site all packing cartons, scrap materials and other 
rubbish relating to electrical installation. 

K. Electrical equipment and materials exposed to public and in finished areas shall 
be finish-painted after installation to coordinate with surrounding walls.  Surfaces 
shall be thoroughly cleaned for receiving painting.  Paint color coordination shall 
be as directed by the City Engineer.  Paint shall be identical to that on adjacent 
surfaces to insure proper matching of quality and color with surrounding areas. 

3.4 EXCAVATION, CUTTING AND PATCHING 

A. All excavating, trenching and backfilling required for the work of this Division shall 
conform to the applicable requirements of the Section 31 23 13 – Excavation and 
Fill in the Project Specifications.  All excavating and backfilling connected with 
electrical work, repaving all cuts and providing and maintaining all protective 
measures for the electrical work excavation required by the governing authorities 
having jurisdiction shall be performed as a part of the work of this Division. 
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B. At a time in advance of the work, verify all openings indicated on the Drawings.  
Should the work of this division require it, furnish new instruction as to 
requirements for these openings, subject to the Engineer’s approval.  All cutting, 
patching and reinforcement of the building (subject to the City Engineer's 
approval) shall be performed under the Section of the Specifications under which 
the work was originally performed, but the coat shall be an obligation of the 
Contractor. 

3.5 TESTS 

A. Conduct resistance to ground tests by qualified personnel to measure resistance 
to ground at all grounding electrodes.  Make tests before slabs of affected areas 
are poured in order that corrective measures, if requested, may be taken.  
Submit to the City Engineer a report showing the results of these measurements. 
 If the resistances exceed values specified elsewhere, perform all corrective 
measures as directed by the City Engineer at no additional cost to City. 

B. Prior to energizing any motors, measure the service voltage for phase balance 
and report immediately to the City Engineer if unbalance exceeds 1% from 
means. 

C. Measure the three-phase voltage at no load and at maximum load conditions and 
submit to the City Engineer a report showing the results of these measurements. 

D. Upon completion of the work and adjustment of all equipment, conduct an 
operating test for approval at such time as the Engineer directs.  Conduct the test 
in the presence of an authorized representative of the State.  Demonstrate all 
systems and equipment to operate in accordance with all requirements of the 
Contract documents and to be free from all electrical and mechanical defects.  
Provide all systems free from short circuits and grounds and show an insulation 
resistance between phase conductors and ground not less than the requirements 
of the governing electric code.  Test all circuits for proper neutral connections. 

E. Complete all tests prior to final inspection of project, including corrective work 
based on the results of the tests. 

F. Perform special tests on systems and equipment as specified herein in other 
sections of this division, using personnel qualified to perform such tests. 

G. Measure voltage on secondary side of all transformers with full load connected 
and adjust taps to provide rated secondary voltage. 

H. Submit to the  City Engineer a report showing test voltage of L-N on the 
secondary’s of all transformers. 

3.6 PROTECTION 

A. Besides the provisions of Subsection 1.10 of this Section comply with the following: 

1. Protect all finish parts of the materials and equipment against damage 
during the progress of the work and until final completion and 
acceptance.  Cover all materials and equipment in storage and during 
construction in such a manner that no finished surfaces will be damaged 
or marred.  Keep all moving parts clean, dry and lubricated. 
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3.7 PRELIMINARY OPERATIONS 

A. Required:  Should the City require that any portion of the systems or equipment 
be operated prior to the final scheduled dates for completion and acceptance of 
the work, the Contractor shall consent.  Such operation shall be under the direct 
supervision of, and at the expense of the Contractor, and shall not be construed 
as an acceptance of any of the work by the City. 

3.8 CLEANING UP 

A. Upon completion of the work and at various times during the progress of the 
work, remove from the building all surplus materials, rubbish and debris resulting 
from the work of this division and leave the involved portions of the job-site in a 
neat, clean and acceptable conditions. 

B. Thoroughly clean all switchgear, apparatus, exposed conduit, metal work and 
accessories for the work of this Division of cement, plaster and other deleterious 
materials; remove all grease and oil spots with cleaning solvent; carefully wipe all 
surfaces and scrape all cracks and corners clean. 

C. Thoroughly polish all chromium and all plated work.  Remove all dirt and stains 
from lighting fixtures. 

D. Leave the entire installation in a neat, clean and usable condition. 

3.9 COMPLETION 

A. The work will not be reviewed for final acceptance until operating and 
maintenance data, manufacturer's literature, panel directories and nameplates 
specified herein have been approved and properly posted or installed and final 
cleaning of equipment and premises has been completed. 

B. When the installation is complete and all adjustments have been made, operate 
the systems for a period of one week, during which time demonstrate to the City 
Engineer that the systems are completed and operating in conformance with the 
Specifications. 

3.10 GUARANTEE 

A. Conform to applicable provisions of the GENERAL CONDITIONS of these 
Specifications. 

B. Required:  Except as may be specified under other sections in the Specifications, 
guarantee all equipment furnished under the specifications for a period of one 
year from date of acceptance against defective workmanship and material, and 
improper installation.  Upon notification of failure, correct deficiency immediately 
and without cost to the City. 

C. Standard warranty of manufacturer shall apply for replacement of parts after 
expiration of the above period.  Manufacturer shall furnish replacement parts to 
the City or his service agency as directed.  Furnish to the City Engineer printed 
manufacturer's warranties complete with material included and expiration dates, 
upon completion of project. 
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3.11 OPERATING AND MAINTENANCE DATA 

A. Required:  Submit to the City Engineer, complete and at one time, prior to 
acceptance of the installation, 10 copies of manufacturer's instructions for 
operation and maintenance of electrical equipment, including replacement parts 
lists.  Each set to be bound in an indexed loose leaf ring binder with permanent 
cover and permanent identification on back. 

3.12 RECORD DRAWINGS 

A. Required:  Conform to the provisions of Subsection 1. 6 M of this Section and as 
noted hereinafter as applicable. 

B. Provide and maintain in good order at the field office a complete set of electrical 
contract prints.  All changes to the contract shall be clearly recorded on this set of 
prints and initialed by the Contractor on a weekly basis.  At the end of the project 
transfer all changes, using same symbols, to one set of Mylar transparencies.  
Obtain Mylar transparencies from the Engineer at Contractor's cost. 

C. Accurately indicate and dimension all underground conduit runs and conduit 
stub-outs and all pullboxes from building walls on all Record Drawings. 

D. Upon completion of the work and as a prerequisite to issuance of certificate for 
final payment, deliver one complete set of final prints of the mylars and the Mylar 
originals themselves. 

E. Initial and identify name and telephone number of installing Contractor on all 
sheets as being a correct and accurate record of the installation.  This also 
includes, but is not limited to, fire alarm and control systems. 

3.13 INSPECTION AND ACCEPTANCE PROCEDURES 

The City Engineer will submit observation reports periodically during the construction 
phase detailing Contract deficiencies.  The Contractor is responsible for making all 
corrections immediately to avoid delaying other trades.  Final acceptances of the project 
will not be made until all items have been corrected. 

3.14 FINAL ACCEPTANCE OF ELECTRICAL SYSTEMS 

A. Prior to Final Acceptance of operating electrical systems Contractor shall do the 
following, as applicable: 

1. Provide materials of the type and quality specified and as necessary for 
proper operation, tested and ready for use. 

2. Deliver to the City Engineer the "as-built" transparency and set of prints 
as "Record Drawings". 

3. Furnish the required operating and maintenance data/manuals. 

4. Clean-up of the project pertaining to this Division of the work, as 
hereinbefore noted in Subsection 3. 8 of this Division. 

5. After installation has been completed and adjustments made, operate 
the system for a period of one week, during which time, demonstrate to 
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the City Engineer that all systems are complete and operating in 
conformance with Contract documents. 

6. Conduct all tests required and as specified in Sections of this Division 
and submit test reports and corrective actions taken. 

7. Submission of all warranties and guarantees. 

B. Final Acceptance of Electrical Work Shall Be Contingent On The Following: 

1. Contractor replacing defective materials and workmanship. 

2. Upon completion of work and adjustments made, Contractor shall 
conduct an operating test for each system for approval at such time as 
City Engineer directs.  Conduct test in presence of authorized 
representative of the City Engineer demonstrate that systems and 
equipment do operate in accordance with requirements of the Contract 
documents and are free from electrical and mechanical defects. 

3. Contractor shall provide the necessary training programs and 
instructions to the City's representative. 

4. Submit copies of manufacturer's instructions and maintenance of 
electrical equipment including replacement parts lists.  Each set shall 
include one set of shop drawings of equipment installed. 

3.15 SUBMITTALS FOR CHANGE ORDERS 

A. General:  When changes are made during the construction phase, deletions and 
additions shall be presented in a manner that will indicate the cost of each item of 
material and corresponding labor.  Overhead and profit makeup shall be then 
added in accordance with the requirements of the GENERAL CONDITIONS. 

1. Unit costs shall apply in event of changes, additions and deletions to the 
contract, as follows: 

2. Submit with Bid Costs a unit cost, covering one hour of labor, including 
all applicable supervision, nonproductive labor, burdens, benefits, 
insurance, taxes, direct and indirect job expenses including drawings, 
engineering, temporary power, warehouse, tools, equipment, clean-up, 
bonds, overhead and profit, charged for labor. Unit cost of labor shall be 
applicable for duration through completion of the project. 

3. Material unit costs shall be based on the latest edition of "Electrical 
Trade Book", published by Trade Service Publications, Inc.  Unit cost 
shall be taken from extreme right-hand column. 

4. Labor unit quantities, for specific items required, shall be those listed in 
the third column from the National Electrical Contractors' Association, 
Inc., "NECA Manual of Labor Units". 

END OF SECTION 
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SECTION 26 05 33 

CONDUITS 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall 
perform all labor required to complete the work as indicated on the Drawings and 
specified herein. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. The following Divisions and Sections applies to the WORK of this Section.  Other 
Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper performance of this WORK. 

1. Division 32 Site Work. 
2. Division 03 Concrete. 
3. Division 09 Finishes. 
4. Division 11 Equipment. 
5 Division 22 Plumbing. 
6. DIVISION 26 ELECTRICAL 

B. Materials and equipment furnished and installed under Divisions 11 and 22 with raceway 
and electrical conductors furnished, installed, and connected under Division 26, 
Electrical. 

1.3 REFERENCE CODES AND STANDARDS 

A. All work specified herein shall conform to or exceed the applicable requirements of the 
referenced portions of the following publications to the extent that the provisions thereof 
are not in conflict with other provisions of these specifications. 

B. Comply with the current provisions of the following Codes and Standards.    

1. Codes and Standards: 

LAEC  City of Los Angeles Electrical Code, latest adopted 
edition. 

2. Commercial Standards: 

ANSI C80.1  Electrical Rigid Steel Conduit (ERSC). 

ANSI/NEMA FB 1 Fittings, Cast Metal Boxes, and Conduit Bodies for 
Conduit 

ANSI/UL 467  Grounding and Bonding Equipment, Safety Standard 
For. 

NEMA TC 2 Electrical Polyvinyl Chloride (PVC) Conduit 

NEMA TC 3 Polyvinyl Chloride (PVC) Fittings 
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NEMA VE-1 Metal Cable Tray Systems. 

UL 6 Electrical Rigid Metal Conduit - Steel 

C. All equipment furnished by the CONTRACTOR shall be listed by and shall bear the label 
of Underwriters' Laboratories, Incorporated (UL), or of an independent testing laboratory 
acceptable to the Building and Safety Department of the City of Los Angeles. 

D. The construction and installation of all electrical equipment and materials shall comply 
with all provisions of the CAL OSHA Safety orders Title 8 CCR, as applicable, State 
Building Standards, and applicable local codes and regulations. 

1.4 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the requirements of Section 16020 
Municipal Facilities General Electrical Requirements.     

B. The following submittals and specific information shall be provided. 

1. Catalog cuts, bulletins, or brochures shall be submitted for mass produced non-
custom material.  

2. The CONTRACTOR shall furnish copies of the manufacturer’s certified test 
reports for the material being supplied to establish compliance with NEMA RN-1. 

1.5 QUALITY ASSURANCE 

A. Quality Assurance shall be in accordance with Section 16010 Municipal Facilities General 
Electrical Requirements. 

PART 2 - PRODUCTS 

2.1 RIGID GALVANIZED STEEL CONDUIT 

A. Use rigid steel conduit, including bushings, couplings, elbows, nipples, and other fittings, 
galvanized by hot-dipping, and meeting the requirements of ANSI C80.1, ANSI/NEMA FB 
1, UL, and the LAEC.  Do not use setscrew type couplings, bushings, bends, nipples, and 
other fittings, unless approved by the ENGINEER or the INSPECTOR. Factory bends are 
not permitted unless approved by the ENGINEER or the INSPECTOR.  Conduit bending 
radius shall not be less than the minimum cable bending radius of the cable to be 
installed. See NEC Section 300.34 for conductor bending radius. 

2.2 PVC SCHEDULE 40 CONDUIT 

A. Use rigid PVC Schedule 40 conduit, UL listed for concrete-encased, underground direct 
burial, concealed and direct sunlight exposed use, and UL listed and marked for use with 
conductors having 90 degrees C insulation.  Use conduits, couplings, bushings, elbows, 
nipples, and other fittings meeting the requirements of NEMA TC 2 and TC 3, UL, NEC, 
and ASTM specified tests for the intended use.  Use only conduit with a factory formed 
bell on one end.  Conduit that requires the use of couplings for straight runs will not be 
acceptable. 
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2.3 PVC SCHEDULE 80 CONDUIT 

A. Use rigid PVC conduit, Schedule 80, extra heavy wall, UL listed for concrete-encased, 
underground direct burial, and UL listed and marked for use with conductors having 
90 degrees C insulation.  Use conduit, couplings, bushings, elbows, nipples, and other 
fittings meeting the requirements of NEMA TC 2 and TC 3, UL, and LAEC. 
CONTRACTOR shall account for conduit wall thickness in determining appropriate 
conduit size.  Schedule 80 conduit shall be used as indicated on the drawings.  In 
general, this conduit is used in concrete encased or direct burial locations exposed to 
vehicular traffic. 

2.4 PVC COATED RIGID GALVANIZED STEEL CONDUIT 

A. Use PVC coated rigid steel conduit, galvanized inside and out. Prior to coating, the 
galvanized conduits and fittings shall be UL listed.  The galvanized conduit shall have an 
exterior PVC coating of 40 mils nominal (+10 mils / -5 mils) bonded to the metal. The 
interior shall be coated with a urethane coating no more than 7 mils thick.  Use PVC 
coated fittings with the same interior and exterior coating requirements.  PVC coated 
fittings and sleeves shall be completely watertight to prevent moisture from penetrating 
the interior of the conduits and fittings.  The PVC coating shall be resistant to ultra-violet 
rays when installed outdoors.  The conduit and fittings shall meet all the requirements of 
NEMA RN-1. 

2.5 FLEXIBLE METAL CONDUIT, LIQUID-TIGHT 

A. Use UL listed liquid-tight flexible metal conduit consisting of galvanized steel flexible 
conduit covered with an extruded PVC jacket and terminated with nylon bushings or 
bushings with steel or malleable iron body and insulated throat and sealing O-ring. 
Provide external grounding connector and appropriately sized grounding conductor to 
assure ground continuity. 

2.6 RACEWAY FITTINGS 

A. Fittings for Rigid Steel. 

1. Use insulated throat bushings of metal with integral plastic bushings rated for 
105 degrees C. 

2. For insulated throat bushings for rigid steel conduit, use Thomas & Betts Nylon 
Insulated Metallic Bushings, or O.Z. Gedney Type B, or equal.   

3. Use Myers Scru-Tite, or equal hubs for rigid steel conduit.  

4. Use conduit bodies for rigid steel conduit of metal and sized as required by the 
NEC.  Use Appleton Form 35 threaded Unilets; Crouse-Hinds Mark 9 or Form 7 
threaded condulets; Killark Series O Electrolets; or equal, for normal conduit 
bodies for rigid steel conduit.  Where conduit bodies for rigid steel conduit are 
required to be approved for hazardous (classified) locations, use conduit bodies 
manufactured by Appleton, Crouse-Hinds, Killark, or equal. 

5. Use only couplings for rigid steel conduit supplied by the conduit manufacturer. 

6. Use Appleton Type EYF, EYM, or ESU; Crouse-Hinds Type EYS or EZS; Killark 
Type EY or EYS; or equal, 40% fill sealing fittings for rigid steel conduit.  Where 
condensate may collect on top of a seal, provide a drain by using Appleton 
Type SF Crouse-Hinds Type EYD or EZD, or equal Drain Seal. 
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7. Use Appleton Type ECDB, Crouse-Hinds ECD, or equal drain fittings for rigid 
steel conduit. 

8. Fittings for Liquid-Tight Flexible Metal Conduit:  Use insulated throat connectors 
for liquid-tight flexible metal conduit of metal with an integral plastic bushing rated 
for 105 degrees C, and of the long design type extending outside of the box or 
other device at least 2-inches.  Use Thomas & Betts Super-Tite Nylon Insulated 
Connectors or equal. 

9. Fittings in Hazardous Areas:  In hazardous areas, use only fittings approved for 
the atmosphere involved.   

10. Use cable sealing fittings forming a watertight nonslip connection to pass cords 
and cables into conduit. Size cable sealing fitting for the conductor OD.  For 
conductors with OD's of 1/2-inch or less, provide a neoprene bushing where the 
conductor enters the connector.  Use Crouse-Hinds CGBS, Appleton CG Series, 
or equal, cable 40% fill sealing fittings. 

11. Coating thickness of PVC coated fittings shall be the same as that for PVC 
coated conduits. 

2.7 PRECAST MAINTENANCE HOLES AND HANDHOLES 

A. Install maintenance holes and handholes precast with 28-day, 3,000 psi minimum 
compressive strength concrete and designed for AASHTO H-20 loading.  Minimum 
dimensions for maintenance holes and handholes are shown on the Drawings.  Increase 
these as required by use of extension sections to accommodate the several raceway 
entrances at their required elevations.  

B. Provide raceway entrances on all 4 sides.  For raceways installed under this Contract, 
knockout panels or precast individual raceway openings may be used.  On sides where 
no raceways are installed under this Contract, provide knockout panels for future 
raceway installation.   

C. Utilize heavy-duty type frames and covers made of cast iron, as per CITY of Los Angeles 
standards, suitable for H-20 loading, and having machined bearing surfaces.  Provide 
indented type covers, solid top design, with two drop handles each.  On the upper side of 
each cover, cast or burned by welder, in integral letters not less than 2-inches high 
appropriate titles, ELECTRIC HV (for above 600 volts), ELECTRIC LV (for 600 volts and 
below), or TELEPHONE.  Field stamp covers with manhole or handhole numbers 
indicated on the Drawings.   

D. Provide heavy weight cable racks with adjustable arms and acceptable insulators for all 
cables in each maintenance hole.  Set adjustable inserts in the concrete walls for the 
attachment of racks.  Do not use bolts or studs embedded in concrete for attaching racks.  
Set racks and inserts on not greater than 3-foot centers around the entire inside 
perimeter of the maintenance hole, arranged so that all spare conduit ends are clear for 
future cable installation.  Provide racks with a sufficient number of arms and insulators to 
accommodate cables for each conduit entering or leaving the maintenance hole, 
including spares.   

E. Provide a pulling iron embedded in the concrete wall opposite each raceway entrance 
and one in the floor vertically below the center of the manhole or handhole cover.  Utilize 
3/4-inch round stock securely fastened to the overall steel reinforcement before concrete 
is poured.   



WORK ORDER NO. E1701121B CONDUITS 
RESEDA SKATE FACILITY 26 05 33 - 5 

F. Utilize maintenance hole and handhole hardware of steel, hot-dip galvanized after 
fabrication. 

G. Acceptable Manufacturers: 

1. Brooks Products; 
2. Jensen Precast; 
3. Oldcastle Precast; 
4. Or equal.  

H. All prefabricated maintenance holes shall be shop inspected before delivery to the site. 

2.8 RACEWAY TAGS 

A. Provide permanent, stainless steel markers with raceway designations, minimum 1/4-inch 
high lettering, pressure stamped, embossed, or engraved onto the tag.  Tags relying on 
adhesives or taped-on markers are not acceptable.  Attach tags to raceways with 
stainless steel wire.   

2.9 WARNING TAPE 

A. Provide heavy-gauge, [yellow] [red] plastic tape of [3] [6] -inch minimum width for use in 
trenches containing electric circuits.  Utilize tape made of material resistant to corrosive 
soil.  Use tape with printed warning that an electric circuit is located below the tape.   

B. Acceptable Manufacturers: 

1. Brady; 
2. Marking Services Inc.; 
3. Seton; 
4. Or equal.  

PART 3 - EXECUTION 

3.1 GENERAL 

A. Provide raceway systems meeting or exceeding the requirements of the NEC.   

3.2 PROTECTION DURING CONSTRUCTION 

A. In addition to the provisions of the GENERAL REQUIREMENTS, and Section 16020 
"Municipal Facilities General Electrical Requirements," prior to installation, store all 
products specified in this section in a dry location. Following installation, protect products 
from the effects of moisture, corrosion, and physical damage during construction.  Keep 
openings in conduit and tubing capped with manufactured seals during construction. 

3.3 MINIMUM RACEWAY SIZE 

A. Use no circular raceway less than 3/4-inch.   

3.4 REQUIRED RACEWAY TYPE FOR LOCATION AND INSTALLATION METHOD 

A. Exterior, Exposed:   

1. PVC coated rigid galvanized steel conduit.   
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B. Interior, Exposed:   

1. Rigid galvanized steel conduit.   
2. EMT for above-ceiling application.   

C. Interior, Concealed (Not Embedded in Concrete):   

1. Rigid galvanized steel conduit.   
2. PVC Schedule 40 conduit.   

D. Embedded in Concrete Walls or Floors:   

1. PVC Schedule 40 conduit.   

E. Underground, Direct Earth Burial:   

1. PVC Schedule 40 conduit.   
2. PVC Schedule 80 conduit. (For vehicular traffic areas) 

F. Concrete Encased Raceways:   

1. Rigid galvanized steel conduit.   
2. PVC Schedule 40 conduit.   

G. Under Concrete Floor Slabs:   

1. PVC Schedule 40 conduit.   

H. Final Connection to Certain Equipment:   

1. Make final connection to motors, wall or ceiling mounted fans and unit heaters, 
dry type transformers, valves, local instrumentation, and other equipment where 
flexible connection is required to minimize vibration or where required to facilitate 
removal or adjustment of equipment, with 36-inch maximum length liquid-tight, 
PVC-jacketed, flexible steel conduit. 

2. The flexible conduit shall be long enough to allow the item to which it is 
connected to be withdrawn or moved off its base.  Use liquid-tight flexible metal 
conduit in outside areas, process areas exposed to moisture, and areas required 
to be oil free and dust-tight.   

I. Special Locations:   

1. Use PVC coated rigid galvanized steel conduit: 

a. Where conduit changes from underground and/or concrete embedded to 
exposed. 

b. Under equipment mounting pads.   

c. In exterior light pole foundations.   

J. Communication and Instrumentation Conduits: 
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1. Communication and instrumentation conduits shall be PVC coated rigid 
galvanized steel. 

3.5 GENERAL INSTALLATION REQUIREMENTS FOR RACEWAYS 

A. Location, Routing, and Grouping:   

1. Conceal or expose raceways as indicated.  Group raceways in same area 
together.  Locate raceways at least 12-inches away from parallel runs of heated 
piping for other utility systems.   

2. Run exposed raceways parallel or perpendicular to walls, structural members, or 
intersections of vertical planes to provide a neat appearance.  Follow surface 
contours as much as possible.   

3. Avoid obstruction of passageways.  Run concealed raceways with a minimum of 
bends in the shortest practical distance considering the building construction and 
other systems.   

4. In block walls, do not run raceways in the same horizontal course with reinforcing 
steel.   

5. In outdoor, underground, or wet locations, use watertight couplings and 
connections in raceways.  Install and equip boxes and fittings so as to prevent 
water from entering the raceway.   

6. Paint all threads of galvanized conduits with UL approved zinc-rich paint or liquid 
galvanizing compound before assembling.  Touch up after assembly to cover 
nicks or scars.   

7. Do not notch or penetrate structural members for passage of raceways except 
with prior approval of the ENGINEER or the INSPECTOR.   

8. Do not run raceways in equipment base foundations.   

9. Locate above ground raceways concealed in poured concrete so that the 
minimum concrete covering is not less than 1-1/2-inches.   

10. Except at raceway crossings, separate raceways in slabs not less than six times 
the raceway outside diameter.   

11. Raceways installed under slab floors shall lie completely under the slab with no 
part of the horizontal run of the raceway embedded within the slab.   

12. Install concealed, embedded, and buried raceways so that they emerge at right 
angles to the surface.  Provide support during pouring of concrete to ensure that 
raceways remain in position. 

13. Allow a minimum headroom of 7 feet for conduit passing over walkways. 

14. Communication and instrumentation conduits crossing power circuits shall be 
separated from such circuits by the minimum distance stipulated by the IEEE 
standards. 

B. Support: 
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1. Support raceways at intervals not exceeding LAEC requirements unless 
otherwise indicated. Support multiple raceways adjacent to each other by ceiling 
trapeze.  Support individual raceways by wall brackets, strap hangers, or ceiling 
trapeze, fastened by toggle bolts on hollow masonry units, expansion shields on 
concrete or brick, and machine screws or welded thread studs on steelwork. 

2. Threaded studs driven in by a powder charge shall not be accepted. 

3. Support all raceways from building structural members only.  

4. Do not use nails anywhere or wooden plugs inserted in concrete or masonry as a 
base for raceway or box fastenings.  Do not weld raceways or pipe straps to steel 
structures.  Do not use wire in lieu of straps or hangers.   

C. Bends:   

1. Make changes in direction of runs with symmetrical bends.  Make bends and 
offsets of the longest practical radius.  Do not heat metal raceways to facilitate 
bending.   

2. Make bends in parallel or banked runs of raceways from the same center or 
centerline so that bends are parallel and of neat appearance.  Make field bends 
in parallel runs.   

3. For PVC conduits, use factory made elbows for all bends 30 degrees or larger. 
Use rigid steel elbows on all 90-degree bends in PVC conduits.  Use acceptable 
heating methods for forming smaller bends. 

4. Make no bends in flexible conduit that exceed 90 degrees or allowable bending 
radius of the cable to be installed or that significantly restricts the conduits 
flexibility.   

D. Bushing and Insulating Sleeves:   

1. Where metallic conduit enters metal equipment enclosures through conduit 
openings, install a bonding bushing on the end of each conduit.  Install a bonding 
jumper from the bushing to any equipment ground bus or ground pad.   

2. If neither exists, connect the jumper to a threaded bolt connection to the metallic 
enclosure.  

3. Use manufacturer's standard insulating sleeves in all metallic conduits or 
insulated bushings terminating at an enclosure.   

E. Expansion Joints:  Provide suitable expansion fittings for raceways crossing expansion 
joints in structures or concrete slabs, or provide other suitable means to compensate for 
expansion and contraction.  Provide for the high rate of thermal expansion and 
contraction of PVC conduit by providing PVC expansion joints as recommended by the 
manufacturer and as required.   

F. PVC Conduit:  Solvent weld PVC conduit joints with solvent recommended by the conduit 
manufacturer.  Follow manufacturer's solvent welding instructions and provide watertight 
joints.  Use acceptable PVC terminal adapters when joining PVC conduit to metallic 
fittings.  Use acceptable PVC female adapters when joining PVC conduit to rigid metal 
conduit. 
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G. PVC Coated Rigid Steel Conduit:  Install in strict accordance with the manufacturer's 
instructions. Touch up any damage to the coating with conduit manufacturer acceptable 
patching compound. PVC boot shall cover all threads.  Where belled conduits are used, 
bevel the unbelled end of the joint before joining.  Leave no metallic threads uncovered. 

H. Penetrations: 

1. Seal the interior of all raceways entering structures at the first box or outlet with 
oakum or suitable plastic expandable compound to prevent the entrance into the 
structure of gases, liquids, or rodents. 

2. Dry pack with nonshrink grout around raceways that penetrate concrete walls, 
floors, or ceilings aboveground, or use one of the methods specified for 
underground penetrations.   

3. Where an underground conduit enters a structure through a concrete roof or a 
membrane waterproofed wall or floor, provide an acceptable, malleable iron, 
watertight, entrance sealing device. Provide a device having a gland type sealing 
assembly at each end with pressure bushings which may be tightened at any 
time when there is no raceway concrete encasement specified or indicated,.  
When there is raceway concrete encasement specified or indicated, provide such 
a device with a gland type sealing assembly on the accessible side.  Securely 
anchor all such devices into the masonry construction with one or more integral 
flanges.  Secure membrane waterproofing to such devices in a permanently 
watertight manner. 

4. Where an underground raceway without concrete encasement enters a structure 
through a nonwaterproofed wall or floor, install a sleeve made of Schedule 40 
galvanized pipe. 

Fill the space between the conduit and sleeve with a suitable plastic expandable 
compound, or oakum and lead joint, on each side of the wall or floor in such a 
manner as to prevent entrance of moisture.  A watertight entrance sealing device 
as specified may be used in lieu of the sleeve.   

5. Where raceways penetrate fire-rated walls, floors, or ceilings, fire stop openings 
around electrical penetrations to maintain the fire-resistance rating. 

6. Raceways passing through roofs shall be flashed. 

7. Provide conduit seals where required by Article 500 of the LAEC. 

3.6 INSTALLATION REQUIREMENTS FOR UNDERGROUND DIRECT BURIAL CONCRETE-
ENCASED RACEWAYS 

A. General: 

1. Coordinate installation of underground raceways with other outside and building 
construction work.  Maintain existing outside utilities in operation unless 
otherwise authorized by the ENGINEER.    

2. Remove entirely and properly reinstall all raceway installations not in compliance 
with these requirements.   

3. Do not use union type fittings underground.   
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4. Provide a minimum cover per NEC Table 300.5 for all underground raceways 
unless otherwise indicated. Warning tape as specified in Part 2 shall be placed 
no less than 12 inches above conduit and duct bank. 

5. Where a concrete-encased duct bank is installed over an extensive area of 
disturbed earth such as that within the periphery of a building, provide a separate 
concrete base under the duct bank to ensure stability of raceways during 
installation.  Allow this base to set before the duct bank is installed.   

6. Do not backfill underground direct burial and concrete-encased raceways until 
they have been inspected by the ENGINEER and the INSPECTOR.   

7. Warning Tapes:  Bury warning tapes approximately 8]-inches below grade and 
above all underground conduit runs or duct banks.  Align parallel to and within 
12-inches of the centerline of runs.  

B. Separation and Support:   

1. Separate parallel runs of two or more raceways in a single trench with preformed, 
nonmetallic spacers designed for the purpose.  Install spacers at intervals not 
greater than that specified in the LAEC for support of the type raceways used, 
and in no case greater than 10-feet.   

2. Support raceways installed in fill areas to prevent accidental bending until 
backfilling is complete. Tie raceways to supports, and raceways and supports to 
the ground, so that raceways will not be displaced when concrete encasement or 
earth backfill is placed.   

C. Arrangement and Routing:   

1. Arrange multiple conduit runs substantially in accordance with any details shown 
on the Drawings.  Locate underground conduits where indicated on the 
Drawings. 

2. Make minor changes in location or cross-section as necessary to avoid 
obstructions or conflicts. Where raceway runs cannot be installed substantially as 
shown because of conditions not discoverable prior to digging of trenches, refer 
the condition to the ENGINEER for instructions before further work is done.   

3. Where other utility piping systems are encountered or being installed along a 
raceway route, maintain a 12-inch minimum vertical separation between raceways 
and other systems at crossings.  Maintain a 12-inch minimum separation between 
raceways and other systems in parallel runs.  Do not place raceways over valves 
or couplings in other piping systems.  Refer conflicts with these requirements to the 
ENGINEER for instructions before further work is done.   

4. Provide insulated grounding bushings on all metallic raceways entering 
manholes.  Provide bell-ends flush with manhole walls on all nonmetallic 
raceways entering manholes.   

5. In multiple conduit runs, stagger raceway coupling locations so that couplings in 
adjacent raceways are not in the same transverse line. 

6. Provide markers at grade to indicate the direction of underground conduits 
provided under this Contract.  Provide markers consisting of double-ended 
arrows, straight for straight runs and bent at locations where runs change 
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direction.  Provide markers at all bends and at intervals not exceeding 100-feet in 
straight runs.  Use markers made of sheet bronze not less than 1/4-inch thick 
embedded in and secured to the top of concrete posts.  Use markers not less 
than 10-inches long and 3/4-inch wide and marked ELECTRIC CABLES in letters 
1/4-inch high incised into the bronze to a depth of 3/32-inch. 

7. All conduits shall enter maintenance holes and structures at right angles. 

D. Provide expandable grommets for concrete encased raceway passing through wall to the 
earth. 

E. Raceway Coating: At couplings and joints, coat metallic underground direct-burial 
conduits with Bitumastic No. 50 or equal, or wrap with Scotchrap No. 51, or equal plastic 
tape with 1/2-inch overlap. 

1. Direct Earth Burial Conduit Zone Backfill Installation:   

2. Backfill material for the conduit zone of direct burial conduit trenches may be 
selected from the excavated material if it is free from roots, foreign material, and 
oversized particles.  Use material with 3/4-inch maximum particle size and 
suitable gradation for satisfactory compaction.  Remove material if necessary to 
meet these requirements.   

3. Imported 3/4-inch minus gravel or sand may be used in lieu of material from the 
excavation.   

4. After conduits have been properly installed, backfill the trench with specified 
material placed around the conduits and carefully tamped around and over them 
with hand tampers.  Final, tamped conduit cover shall be 4-inches minimum.   

F. Concrete Encasement:   

1. Where indicated, encase conduits in a red concrete envelope sized as indicated 
and located at the elevation shown.  Use 2,500 psi concrete as specified in 
Section 03300 CAST-IN-PLACE CONCRETE. 

2. Maintain a grade of at least 4-inches per 100-feet, either from one maintenance 
hole or pull box to the next, or from a high point between them, depending on the 
surface contour.   

3. Hold conduits for concrete-encased raceways securely in place by acceptable 
window type spacer supports.  Where, in the opinion of the ENGINEER, ground 
conditions are such as to require concrete forms, install forms constructed of 
materials and in a manner acceptable to the ENGINEER.  No variations greater 
than 1/2-inch in 50-feet will be permitted from a straight line.   

4. Envelopes may be poured directly against the sides of trenches if the cut is 
clean, even, and free of loose material.  Remove loose material from trenches 
before and during pouring of concrete to ensure sound envelopes.  Carefully 
spade concrete during pouring to eliminate all voids under and between 
raceways and honeycombing of the exterior surface.   

5. Do not use power-driven tampers unless they are specifically designed for the 
application, in order to ensure that the watertight integrity of the raceways is 
maintained.   
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6. Generally, pour an entire concrete envelope in one continuous pour.  Where 
more than one pour is necessary, terminate each pour in a sloped plane, and 
insert 3/4-inch reinforcing rod dowels extending into the concrete 18-inches 
minimum on each side of the joint.  Obtain Engineers’ approval for the number 
and location of dowels.   

7. Provide reinforcement shown where envelopes connect to manholes or building 
structures to prevent shearing of joints.   

3.7 MAINTENANCE HOLES AND HANDHOLES 

A. Install maintenance holes and handholes where shown on the Drawings.  Provide 
excavation, shoring, bracing, backfilling, grading, etc., in accordance with requirements 
specified elsewhere in these Contract Documents.   

B. Do not install maintenance holes or handholes until final conduit grading, including field 
changes necessitated by underground interferences, has been determined.  Set frames 
to final grades as required.  

C. Make installation so that raceways enter maintenance holes or handholes at nearly right 
angles and as near as possible to one end of a wall, unless otherwise indicated.   

D. Install one ground rod in each maintenance hole and handhole.  Connect all noncurrent-
carrying metal parts in the maintenance holes and any metallic raceway grounding 
bushings to this ground rod with No. 6 AWG (minimum) copper conductor. 

E. CONTRACTOR shall clean and remove all debris from maintenance holes and 
handholes whether new or existing. 

3.8 WIREWAYS 

A. Mount wireways securely in accordance with the LAEC and manufacturer's instructions.  
Locate removable cover or hinged cover on accessible vertical face of wireway unless 
otherwise indicated. 

3.9 PREPARATION FOR PULLING IN CONDUCTORS 

A. Do not install crushed or deformed raceways.  Avoid traps in raceways where possible.  
Take care to prevent the lodging of plaster, concrete, dirt, or trash in raceways, boxes, 
fittings, and equipment during the course of construction.  Make raceways entirely free of 
obstructions or replace them.  Ream all raceways, remove burrs, and clean raceway 
interior before introducing conductors or pull wires.   

B. Immediately after installation, plug or cap all raceway ends with watertight and dust-tight 
seals until the time for pulling in conductors.   

C. For concrete-encased raceways, after the concrete envelope has set, pull a mandrel of a 
diameter approximately 1/4-inch less than the raceway inside diameter, through each 
raceway.  Then pull a bristle brush through each raceway to remove debris.   

3.10 EMPTY RACEWAYS 

A. Certain raceways will have no conductors pulled in as part of this Contract.  Identify with 
tags at each end and at any intermediate pull point the origin and destination of each 
such empty raceway.  Where a raceway has been identified with a name (number) in the 
Raceway Schedule, use that name on the tag in lieu of origin and destination.  Provide a 
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removable permanent cap over each end of each empty raceway.  Mandrel and provide a 
nylon pull cord in each empty raceway. 

3.11 PAINTING 

A. Paint raceway systems in accordance with and as specified in Section 09800 "Protective 
Coating." 

END OF SECTION 
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SECTION 26 06 20 

BASIC MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, materials, and supplies and shall 
perform all labor required to complete the work as indicated on the Drawings and specified 
herein. 

B. This section covers the work necessary to furnish and install, complete, the materials 
specified hereinafter.   

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. Work Specified Under Other Divisions:   

All concrete work required for encasement, installation, or construction of the work 
specified in the various Sections of Division 16 is included as a part of the work hereunder, 
and shall be 2500-psi concrete conforming to the applicable requirements of City of Los 
Angeles Specification 03300, "Cast-in-Place Concrete"; provided, that the following 
exceptions and supplementary requirements shall apply: 

1. Consolidation of encasement concrete around duct banks shall be by hand 
puddling, and/or no mechanical vibration.  

2. A workability admixture shall be used in encasement concrete, which shall be a 
hydroxylated carboxylic acid type in liquid form.  Admixtures containing calcium 
chloride shall not be used. 

3. Concrete for encasement of conduit or duct banks shall contain an integral 
red-oxide coloring pigment in the proportion of 8 pounds per cubic yard of 
concrete. 

B. Materials and equipment furnished and installed under other Divisions with raceway and 
electrical conductors furnished, installed and connected under Division 26, Electrical. 

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A.  All work specified herein shall conform to or exceed the applicable requirements of the 
referenced portions of the following publications to the extent that the provisions thereof 
are not in conflict with other provisions of these specifications. 

1. Codes and Standards: 

LAEC City of Los Angeles Electrical Code, latest adopted edition. 

2. Government Standards: 

FS W-C-596E/GEN(1) Connector, Plug, Receptacle and Cable Outlet, 
Electrical Power. 

FS W-S-896E/GEN(1) Switches, Toggle (Toggle and Lode), Flush Mounted (ac). 
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FS WW-C-581E Conduit, Metal, Rigid, And Intermediate; And Coupling, 
Elbow, and Nipple, Electrical Conduit:  Steel, Zinc Coated. 

3. Commercial Standards: 

ANSI B16.5 Pipe Flanges and Flanged Fittings, Steel, Nickel 
Alloy, and Other Special Alloys. 

ANSI C80.1 Rigid Steel Conduit, Zinc Coated, specification for. 

ANSI Z55.1 Gray Finishes for Industrial Apparatus and Equipment. 

ANSI/UL 467 Grounding and Bonding Equipment, Safety Standard For. 

NEMA WD-1-1.10  General Requirements for Wiring Devices. 

NEMA AB-1 Molded Case Circuit Breakers. 

NEMA KS-1 Enclosed Switches.  

\ICEA S-61-402  Thermoplastic - Insulated Wire and Cable for the 
Transmission and Distribution of Electrical Energy. 

ICEA S-19 Rubber - Insulated Wire and Cable for the 
Transmission and Distribution of Electrical Energy. 

UL 943 Ground Fault Circuit Interrupters. 

B. All equipment furnished by the CONTRACTOR shall be listed by and shall bear the label 
of Underwriters' Laboratories, Incorporated, (UL) or of an independent testing laboratory 
acceptable to the CITY's Department of Building and Safety. 

C. The construction and installation of all electrical equipment and materials shall comply with 
all applicable provisions of the Cal/ OSHA Safety Orders (Title 8, CCR), State Building 
Standards, and applicable local codes and regulations. 

PART 2 - PRODUCTS 

2.1 SERVICE ENTRANCE 

A. Provide labor and furnish equipment as required by the electric utility which will provide 
service to the facility. All such materials and work shall meet the requirements of the utility 
company.   

B. Provide temporary service for construction tools and testing apparatus during construction. 

2.2 HAZARDOUS AREAS 

A. Provide devices, materials, and equipment for installation in hazardous areas that are 
specifically approved for installation in hazardous areas of the Class, Division, and Group 
indicated, and are of construction that will ensure safe performance under conditions of 
proper use and maintenance.  Provide devices, materials, and equipment meeting the 
requirements of the NEC, applicable state and local codes, and the authority enforcing 
these codes.    
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2.3 OUTLET AND DEVICE BOXES 

A. General: Provide boxes not less than 2-inches deep, unless shallower boxes are required 
by structural conditions and are specifically accepted by the ENGINEER. Do not use box 
extensions to provide wiring space required by the NEC. For hollow masonry construction, 
provide boxes of sufficient depth so that conduit knockouts or hubs are in the masonry void 
space.   

B. Sheet Steel (SS) Boxes: Provide zinc- or cadmium-plated boxes of the one-piece drawn 
type.  Install 4-inch minimum octagonal boxes for ceiling outlets, except where smaller 
boxes are required for the particular fixture being installed. Use concrete type boxes in 
poured concrete slabs. Provide 2-inch by 4-inch minimum boxes for switches and 
receptacles. Provide plaster rings where required. 

C. Cast Steel (CS) Boxes: Provide boxes of cast ferrous metal with gasketed, watertight, cast 
ferrous metal covers and stainless steel screws. Provide boxes with threaded conduit hubs 
and cast mounting lugs where lugs are required.  

D. Nonmetallic (NM) Boxes: Provide fiberglass boxes with gasketed, watertight covers and 
stainless steel screws. Provide boxes with conduit hubs and any required mounting lugs.  

E. Provide a box suitable for the conditions encountered at each outlet in the wiring or 
raceway system and sized in accordance with the LAEC. Use the listed types unless 
otherwise indicated or accepted. 

2.4 JUNCTION AND PULL BOXES 

A. Utilize NEMA 4X 316 stainless steel or fiberglass UV-rated watertight enclosures for 
outdoor or wet and corrosive locations and where subscript WP is indicated at the box 
location on the Drawings.   

B. Where outlet boxes are used as junction or pull boxes, use materials as specified under 
article 2.3, OUTLET AND DEVICE BOXES. 

C. Where larger sheet steel boxes are required, utilize boxes of code-gauge, galvanized steel 
with full-access screw covers mounted with corrosion-resistant machine screws.   

2.5 TERMINAL JUNCTION BOXES (TJB) 

A. Provide hinged-cover terminal junction boxes of the required type and size where 
indicated. Utilize NEMA 12 enclosures for indoor dry locations. Utilize NEMA 4X watertight 
enclosures, as described under article 2.4, JUNCTION AND PULL BOXES, for outdoor or 
wet locations and where subscript WP is indicated at the box location on the Drawings. 
Provide terminal blocks with a separate connection point for each conductor entering or 
leaving the box.  

2.6 TELEPHONE TERMINAL CABINETS 

A. Provide telephone terminal cabinets of the type and size indicated for incoming telephone 
service.  Provide hinged doors code-gauge galvanized steel box  containing a 3/4-inch 
plywood backboard.  Utilize cabinet conforming to the requirements of the telephone 
company.  

2.7 WIRING DEVICES 

A. Switches: 
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1. General Use Switches: Provide specification grade, totally-enclosed, ac type, quiet 
tumbler switches meeting NEMA WD 1 performance standards and Federal 
Specification W-S-896E, and capable of control of 100 percent tungsten filament 
and fluorescent lamp loads. Switches shall have screw terminals.   

2. Weatherproof Switches: Use switches mounted in a cast metal box with gasketed, 
weatherproof device plate. 

B. Receptacles:   

1. Single and Duplex: Provide specification grade receptacles meeting NEMA WD 1 
performance standards and Federal Specification W-C-596, and having a contact 
arrangement such that contact is made on two sides of each inserted blade without 
detent.  

2. Weatherproof Receptacles: Receptacles shall be specified above mounted in a 
cast metal box with gasketed, weatherproof device plate as specified below.   

3. Ground Fault Interrupter (GFI) Receptacles: Provide duplex specification grade 
GFI receptacles tripping at 5 milliamps. 

2.8 NONFUSED SWITCHES, INDIVIDUAL, 600 VOLTS AND LESS 

A. Mount individual switches in NEMA 1, general purpose enclosure unless otherwise 
indicated.  

2.9 FUSES, 600 VOLTS AND LESS 

A. Provide a complete set of current-limiting fuses wherever fuses are indicated. Supply a set 
of six spare fuses of each type and each current rating installed. Utilize fuses that fit 
mountings specified with switches and which provide features rejecting Class H fuses.  

2.10 LOW VOLTAGE SURGE PROTECTIVE EQUIPMENT 

A. Provide secondary surge protective equipment consisting of a surge capacitor and surge 
arrestor combination located where indicated on the Drawings. Utilize components for all 
surge protective equipment covered by this Specification, designed and tested in 
accordance with NEMA LA-1 and ANSI/IEEE C62.1.  

2.11 ENCLOSURE PAINT AND FINISH 

A. All metallic enclosures shall be finished with a prime coat of rust inhibitor and painted as 
per ANSI No. 61 or as per the ENGINEER’s instructions. 

PART 3 - EXECUTION 

3.1 OUTLET AND DEVICE BOXES 

A. Installation:   

1. Mount boxes at the following heights unless otherwise required by the Americans 
with Disabilities Act (heights are to the centerline of the box): 

Wall switches 48-inches above floor 
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Wall telephone outlets 6-inches above counter tops; 12-inches above floor 

Wall mounted telephone 52-inches above floor outlets for public pay telephone, 
52-inches above floor for standard wall telephone 

Office, Lab Receptacles: Flush device plate bottom or side with top of the 
splash-back on use areas, halls, etc. or 6-inches above 
countertops without splash-back; 12-inches above floor 
unless otherwise indicated. 

a. Where above heights do not suit the building construction or finish, locate 
boxes where directed by the ENGINEER. 

b. Locations indicated are approximate. Study the Drawings in relation to 
spaces and equipment surrounding each outlet.  When necessary, with 
the approval of the ENGINEER, relocate outlets to avoid interference with 
mechanical equipment or structural features.  Locate all light switches on 
lock side of doors.  Locate all light fixture outlets in a symmetrical pattern 
according to the room layout unless otherwise indicated. 

c. Mount all boxes plumb and level. Use flush mounted boxes with concealed 
conduits.  Make edges of boxes flush with finished surface.  Provide 
proper type extension rings or plaster covers for this purpose.  For flush 
mounted boxes, make holes in the surrounding surface no larger than 
required to receive the box.   

d. Install boxes in a secure, substantial manner supported independently of 
conduit by attachment to the building structure or a structural member.  
Fasten boxes with bolts and expansion shields on concrete or brick, toggle 
bolts on hollow masonry units, and machine screws or welded, threaded 
studs on steelwork. Threaded studs driven in by a powder charge and 
provided with lock washers and nuts are acceptable in lieu of expansion 
shields.  Boxes embedded in concrete or masonry need not be additionally 
supported.  Utilize galvanized mounting hardware in industrial areas.   

d. Provide flush or recessed lighting fixtures with separate junction boxes 
when required by the fixture terminal temperature. Where boxes support 
fixtures, provide proper means of attachment with adequate strength. 

e. Open no more knockouts in sheet steel boxes than are actually required. 
Seal any used openings in any type box. 

3.2 JUNCTION AND PULL BOXES 

A. Where indicated on the Drawings, and where necessary to terminate, tap-off, or redirect 
multiple conduit runs, provide and install appropriately designed junction boxes. Furnish 
and install pull boxes where necessary in the raceway system to facilitate conductor 
installation. Provide pull boxes to limit conduit runs to less than 150-feet and to contain no 
more than the equivalent of three right-angle bends unless accepted by the ENGINEER. 

1. Installation:   

a. Make all boxes accessible. Do not install boxes in finished areas unless 
accepted by the ENGINEER.  Mount all boxes plumb and level.  Use flush 
mounted boxes with concealed conduits. Make edges of boxes flush with 
the final surface.    
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b. Mount boxes in a secure, substantial manner, supported independently of 
conduit by attachment to the building structure or a structural member. 
Fasten boxes with bolts and expansion shields on concrete or brick, toggle 
bolts on hollow masonry units, and machine screws or welded threaded 
studs on steelwork. Threaded studs driven in by a powder charge and 
provided with lock washers and nuts are acceptable in lieu of expansion 
shields. Boxes embedded in concrete or masonry need not be additionally 
supported. Utilize galvanized mounting hardware in industrial areas.   

c. Install boxes for conduits under grade flush with finished grade in locations 
outside of paved areas, roadways, or walkways.   

d. If adjacent structure is available, the box may be mounted on the structure 
surface just above finished grade in accessible but unobtrusive location. If 
it is found desirable to locate boxes in paved areas, roadways, or 
walkways, obtain ENGINEER's written approval and utilize boxes and 
covers suitable for the weights to which they may be subjected.   

3.3 TERMINAL JUNCTION BOXES (TJB) 

A. Install in accordance with all the requirements detailed under article 3.2, JUNCTION AND 
PULL BOXES above. Label each block and terminal with a permanently attached, 
non-destructible tag.   

3.5 WIRING DEVICES 

A Multioutlet Surface Raceway System:  Locate multioutlet surface raceway systems where 
shown and install in accordance with the manufacturer's instructions.   

B. Telephone Outlets: Mount outlets at the heights indicated under article 3.1, OUTLET AND 
DEVICE BOXES.  Mount outlets in the vertical position unless otherwise indicated.   

C. Device Plates:   

1. Installation: Securely fasten device plates to switch or receptacle boxes or the 
wiring device contained therein. Install device plates used with flush mounted 
boxes with all four edges in continuous contact with the finished wall surfaces 
without the use of mats or similar materials.  Plaster fillings will not be acceptable. 
Install device plates vertically or horizontally with an   alignment tolerance of 
1/16-inch. Do not use sectional type device plates. 

3.6 LIGHTING AND DISTRIBUTION PANELBOARDS 

A. Mount panelboards securely where indicated, plumb, in-line, and square with walls. Unless 
otherwise indicated, mount panelboard with top of its cabinet approximately 6-feet above 
the floor. Provide a typewritten circuit directory under a metal-framed transparent plastic 
cover inside each panelboard.  Provide an engraved, laminated plastic nameplate on the 
outside of the panelboard showing the panelboard designation, voltage, and phases.   

3.7 DRY TYPE TRANSFORMERS (600-VOLTS AND LESS PRIMARY) 

A. Mount transformers approximately where indicated. Load any vibration isolators external to 
the unit properly and provide complete isolation with no direct transformer unit metal in 
contact with the mounting surface. Connect electrical circuits to transformers by means of 
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moisture proof, flexible conduit in a manner that prevents transformer vibrations from being 
transmitted to the building or other equipment. 

B. Ground neutrals and enclosures of all transformers and all moisture proof flexible conduit 
in accordance with applicable codes and as otherwise may be indicated. Connect voltage 
taps on all transformers to give as close as possible to rated output voltage under normal 
plant load conditions.   

3.8 DRY TYPE, SHIELDED, ISOLATION TRANSFORMERS (600-VOLTS AND LESS PRIMARY) 

A. Follow instructions for DRY TYPE TRANSFORMERS (600-VOLTS AND LESS PRIMARY) 
above. In addition, ground isolation shields to the unit enclosure with a conductor of the 
same material, and at least as big, as the shield ground lead provided with the unit. 

END OF SECTION 
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SECTION 26 08 00 

ELECTRICAL SYSTEMS COMMISSIONING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. The purpose of this section is to specify Division 16 responsibilities in the commissioning 
process which are being directed by the CA.  Other electrical systems testing are 
required under the direction of the CM. 

B. The list of commissioned equipment and systems is found in Section 01810, Part 1.12. 

C. Commissioning requires the participation of Division 16 to ensure that all systems are 
operating in a manner consistent with the Contract Documents.  The general 
commissioning requirements and coordination are detailed in Division 01.  Division 16 
shall be familiar with all parts of Division 01 and the commissioning plan issued by the CA 
and shall execute all commissioning responsibilities assigned to them in the Contract 
Documents. 

1.2 RESPONSIBILITIES 

A. Electrical Contractors.  The commissioning responsibilities applicable to the electrical 
contractor are as follows (all references apply to commissioned equipment only): 

1. Construction and Acceptance Phases 

a. Include the cost of commissioning in the contract price, if not yet let.  

b. In each purchase order or subcontract written, include requirements for 
submittal data, O&M data and training. 

c. Attend a commissioning kickoff meeting and other necessary meetings 
scheduled by the CA to facilitate the construction process. 

d. Contractors shall provide normal cut sheets and shop drawing submittals 
to the CA of commissioned equipment. 

e. Provide additional requested documentation, prior to normal O&M 
manual submittals, to the CA for development of start-up and functional 
testing procedures. 

1) Typically this will include detailed manufacturer installation and 
start-up, operating, troubleshooting and maintenance 
procedures, full details of any owner-contracted tests, fan and 
pump curves, full factory testing reports, if any, and full warranty 
information, including all responsibilities of the Owner to keep the 
warranty in force clearly identified.  In addition, the installation 
and checkout materials that are actually shipped inside the 
equipment and the actual field checkout sheet forms to be used 
by the factory or field technicians shall be submitted to the 
Commissioning Agent. 

2) The Commissioning Agent may request further documentation 
necessary for the commissioning process. 
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3) This data request may be made prior to normal submittals. 

f. Provide a copy of the O&M manuals submittals of commissioned 
equipment, through normal channels, to the CA for review and approval. 

g. Contractors shall assist (along with the design engineers) in clarifying the 
operation and control of commissioned equipment in areas where the 
specifications, control drawings or equipment documentation is not 
sufficient for writing detailed testing procedures 

h. Provide assistance to the CA in preparation of the specific functional 
performance test procedures specified in Section 16570.  Subs shall 
review test procedures to ensure feasibility, safety and equipment 
protection and provide necessary written alarm limits to be used during 
the tests. 

i. Develop a full start-up and initial checkout plan using manufacturer’s 
start-up procedures and the prefunctional checklists from the CA.  
Submit manufacturer’s detailed start-up procedures and the full start-up 
plan and procedures and other requested equipment documentation to 
CA for review.   

j. During the startup and initial checkout process, execute and document 
the electrical-related portions of the prefucntional checklists provided by 
the CA for all commissioned equipment. 

k. Perform and clearly document all completed startup and system 
operational checkout procedures, providing a copy to the CA. 

l. Address current A/E punch list items before functional testing.  

m. Provide skilled technicians to execute starting of equipment and to 
execute the functional performance tests.  Ensure that they are available 
and present during the agreed upon schedules and for sufficient duration 
to complete the necessary tests, adjustments and problem-solving. 

n. Perform functional performance testing under the direction of the CA for 
specified equipment in Section 16570 and 01810.  Assist the CA in 
interpreting the monitoring data, as necessary. 

o. Correct deficiencies (differences between specified and observed 
performance) as interpreted by the CA, CM and A/E and retest the 
equipment. 

p. Prepare O&M manuals according to the Contract Documents, including 
clarifying and updating the original sequences of operation to as-built 
conditions. 

q. During construction, maintain as-built red-line drawings for all drawings 
and final CAD as-builts for contractor-generated coordination drawings. 
Update after completion of commissioning (excluding deferred testing). 
Prepare red-line as-built drawings for all drawings and final as-builts for 
contractor-generated coordination drawings. 

r. Provide training of the Owner’s operating personnel as specified. 

s. Coordinate with equipment manufacturers to determine specific 
requirements to maintain the validity of the warranty. 
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2. Warranty Period 

a. Execute seasonal or deferred functional performance testing, witnessed 
by the CA, according to the specifications. 

b. Correct deficiencies and make necessary adjustments to O&M manuals 
and as-built drawings for applicable issues identified in any seasonal 
testing. 

B. Electrical Designer/Engineer 

1. Refer to Section 01810 for the responsibilities of the Electrical Designer/Engineer. 

1.3 RELATED WORK 

A. Refer to Section 16570 for functional testing requirements. 

PART 2 - PRODUCTS 

2.1 TEST EQUIPMENT 

A. Division 16 shall provide all test equipment necessary to fulfill the testing requirements of 
this Division (i.e. light meters). 

PART 3 - EXECUTION 

3.1 SUBMITTALS 

A. Division 16 shall provide submittal documentation relative to commissioning to the CA as 
requested by the CA.  Refer to Section 01810 Part 3.3 for additional Division 16 
requirements. 

3.2 STARTUP 

A. The electrical contractors shall follow the start-up and initial checkout procedures listed in 
the Responsibilities list in this section and in 01810 Part 3.4.  Division 16 has start-up 
responsibility and is required to complete systems and sub-systems so they are fully 
functional, meeting the design objectives of the Contract Documents.  The 
commissioning procedures and functional testing do not relieve or lessen this 
responsibility or shift that responsibility partially to the commissioning agent or Owner. 

B. Functional testing is intended to begin upon completion of a system.  Functional testing 
may proceed prior to the completion of systems, or sub-systems at the discretion of the 
CA and CM.  Beginning system testing before full completion does not relieve the 
Contractor from fully completing the system, including all prefunctional checklists as soon 
as possible. 

3.3 FUNCTIONAL PERFORMANCE TESTS 

A. Refer to Section 16570 for specific details on the required functional performance tests. 

3.4 TESTING DOCUMENTATION, NON-CONFORMANCE AND APPROVALS 

A. Refer to Section 01810 Part 3.6 for specific details on non-conformance issues relating to 
prefunctional checklists and tests. 

B. Refer to Section 01810 Part 3.5 for issues relating to functional performance tests. 
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3.5 OPERATIONS AND MAINTENANCE (O&M) MANUALS 

A. Division 16 shall compile and prepare documentation for all equipment and systems 
covered in Division 16 and deliver to the GC for inclusion in the O&M manuals, according 
to Section 01810. 

B. The C shall receive a copy of the O&M manuals for review. 

3.6 TRAINING OF OWNER PERSONNEL 

A. The GC shall be responsible for training coordination and scheduling and ultimately to 
ensure that training is completed.  Refer to Section 01810 for additional details. 

B. The CA shall be responsible for overseeing and approving the content and adequacy of 
the training of Owner personnel for commissioned equipment. Refer to Section 01810 for 
additional details. 

C. Electrical Contractor.  The electrical contractor shall have the following training 
responsibilities: 

1. Provide the CA with a training plan two weeks before the planned training 
according to the outline described in Section 01810, Part 3.8. 

2. Provide designated Owner personnel with comprehensive training in the 
understanding of the systems and the operation and maintenance of each major 
piece of commissioned electrical equipment or system. 

3. Training shall start with classroom sessions, if necessary, followed by hands on 
training on each piece of equipment, which shall illustrate the various modes of 
operation, including startup, shutdown, fire/smoke alarm, power failure, etc. 

4. During any demonstration, should the system fail to perform in accordance with 
the requirements of the O&M manual or sequence of operations, the system will 
be repaired or adjusted as necessary and the demonstration repeated. 

5. The appropriate trade or manufacturer's representative shall provide the 
instructions on each major piece of equipment.  This person may be the start-up 
technician for the piece of equipment, the installing contractor or manufacturer’s 
representative.  Practical building operating expertise as well as in-depth 
knowledge of all modes of operation of the specific piece of equipment is 
required.  More than one party may be required to execute the training. 

6. The training sessions shall follow the outline in the Table of Contents of the 
operation and maintenance manual and illustrate whenever possible the use of 
the O&M manuals for reference. 

7. Training shall include: 

a. Use the printed installation, operation and maintenance instruction 
material included in the O&M manuals. 

b. Include a review of the written O&M instructions emphasizing safe and 
proper operating requirements, preventative maintenance, special tools 
needed and spare parts inventory suggestions.  The training shall 
include start-up, operation in all modes possible, shut-down, seasonal 
changeover and any emergency procedures. 

c. Discuss relevant health and safety issues and concerns. 
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d. Discuss warranties and guarantees. 

e. Cover common troubleshooting problems and solutions. 

f. Explain information included in the O&M manuals and the location of all 
plans and manuals in the facility. 

g. Discuss any peculiarities of equipment installation or operation. 

h. The format and training agenda in Guidelines for Commissioning HVAC 
Systems, ASHRAE, 1989R, 1996 is a recommended reference. 

i. Classroom sessions shall include the use of overhead projections, slides, 
video and audio taped material as might be appropriate. 

8. Hands-on training shall include start-up, operation in all modes possible, 
including manual, shut-down and any emergency procedures and maintenance 
of all pieces of equipment. 

9. The electrical contractor shall fully explain and demonstrate the operation, 
function and overrides of any local packaged controls, not controlled by the 
central control system. 

a. Training shall occur after functional testing is complete, unless approved 
otherwise by the Project Manager.   

b. Duration of Training.  The electrical contractor shall provide training on 
each piece of equipment according to the following schedule. 

Hours  System 
   4 Lighting controls, controllers, and schedules 
   2 Occupancy sensors and photo sensors 

3.7 DEFERRED TESTING 

A. Refer to Section 01810, Part 3.9 for requirements of deferred testing. 

3.8 WRITTEN WORK PRODUCTS 

A. Written work products of Contractors will consist of the startup and initial checkout plan 
described in Section 01810 and the filled out startup, initial checkout and pre-functional 
checklists. 

END OF SECTION 
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SECTION 26 09 10 

ELECTRICAL TESTING REQUIREMENTS 

PART 1 - GENERAL 

1.1 INCLUDED SYSTEMS AND EQUIPMENT 

A. The following is a list of the equipment and system test requirements included in this 
section: 

1. Lighting sweep controls (weekday, weekend, and holiday schedules). 

2. Occupancy sensors. 

3. Photo sensors (indoor and outdoor). 

4. Lighting controllers (indoor and outdoor). 

1.2 DESCRIPTION 

A. This section specifies the functional testing requirements for Division 16 systems and 
equipment. From these requirements, the Commissioning Authority (CA) shall develop 
step-by-step procedures to be executed by the Subs.  The general functional testing 
process, requirements and testing methods definitions are described in Section 01810.  
The test requirements for each piece   of equipment or system contain the following: 

1. The contractors responsible to execute the tests, under the direction of the CA. 

2. A list of the integral components being tested. 

3. Prefunctional checklists associated with the components. 

4. Functions and modes to be tested. 

5. Required conditions of the test for each mode. 

6. Special procedures. 

7. Required methods of testing. 

8. Required monitoring. 

9. Acceptance criteria. 

10. Sampling strategies allowed. 

1.3 PREREQUISITES 

A. The following applicable generic prerequisite checklist items are required to be listed on 
each written functional test form and be completed prior to functional testing. 

1. All related equipment has been started up and calibrated and start-up reports 
and prefunctional checklists submitted and approved ready for functional testing.  
Sample prefunctional checklists can be found in Section 01813.  These are 
samples and for reference only.  Final prefunctional checklists will be provided as 
part of the Construction Phase Commissioning Plan. 
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2. All A/E punchlist items for this equipment corrected. 

3. These functional test procedures reviewed and approved by installing contractor. 

4. Safeties and operating ranges reviewed by the CA. 

5. Test requirements and sequences of operation attached. 

6. Schedules and set points attached. 

7. Record of all values for pre-test set points changed to accommodate testing has 
been made and a check box provided to verify return to original values (control 
parameters, limits, delays, lockouts, schedules, etc.). 

PART 2 - PRODUCTS – (NOT USED) 

PART 3 - EXECUTION 

3.1 LIGHTING SWEEP CONTROLS 

A. Parties Responsible to Execute Functional Test 

1. Lighting Controls contractor:  operate the controls 

2. Electrical contractor:  assist in testing sequences 

3. CA: to witness, direct and document testing. 

B. Prerequisites 

1. The applicable prerequisite checklist items listed in the beginning of Section 
16570 shall be listed on each functional test form and checked off prior to 
functional testing. 

C. Functions / Modes Required To Be Tested and Test Methods 

1. The following testing requirements are an addition to and do not replace any 
testing requirements elsewhere in this Division. 

Function / Mode 

Test Method 
Manual (demonstration), 

Monitoring, Either or 
Both 

MISCELLANEOUS FUNCTIONS 
1. All specified functions and features are set up, debugged and fully 

operable. 
Verbal discussion of 

features 
2. Power failure and battery backup and power-up restart functions. Demonstration 
3. Security and access codes. Demonstration 
4. Verify override duration setting. Demonstration 
5. Scheduling features fully functional and setup, including weekdays, 

weekends, and holidays. 
Observation in terminal 

screens or printouts 

SWEEP FUNCTIONS 
1. 50% of the zones with a minimum of 2 zones per controller or relay 

must be verified by turning on at least 25% of the lights in the zone 
and witnessing an actual sweep. 

Either 
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Function / Mode 

Test Method 
Manual (demonstration), 

Monitoring, Either or 
Both 

OVERRIDE FUNCTIONS 
1. Manual occupant overrides:  25% of the local override switches, 

with a minimum of 4 switches must be verified by turning the 
override switches ON after a sweep and seeing the lights turn back 
on.  100% of the remainder of the switches should be sight verified 
to be in place. 

Either 

D. Acceptance Criteria (referenced by function or mode ID) 

1. For the conditions, sequences and modes tested, the sweep controls, integral 
components and related equipment respond to changing conditions and parameters 
appropriately as expected, as specified and according to acceptable operating 
practice. 

E. Sampling Strategy for Identical Units 

1. Sample the units per the above table. If 10% of the units in the first sample fail 
the functional performance tests, test another 10% of the group (the 2nd 
sample). If 10% of the units in the 2nd sample fail, test all remaining units in the 
whole group, fully at the contractor’s expense. 

3.2 OCCUPANCY SENSORS 

A. Parties Responsible to Execute Functional Test 

1. Electrical contractor:  assist in testing sequences 

2. CA: to witness, direct and document testing. 

B. Prerequisites 

1. All occupancy sensor calibration and set points shall be verified prior to functional 
testing. 

2. The applicable prerequisite checklist items listed in the beginning of Section 
16570 shall be listed on each functional test form and checked off prior to 
functional testing. 

C. Functions / Modes Required To Be Tested and Test Methods 

1. The following testing requirements are an addition to and do not replace any 
testing requirements elsewhere in this Division. 

Function / Mode 

Test Method 
Manual (demonstration), 

Monitoring, Either or 
Both 

MISCELLANEOUS FUNCTIONS 
1. All specified functions and features are set up, calibrated, debugged 

and fully operable. 
Verbal discussion of 

features 
2. Occupant over-ride functions and duration setting. Demonstration 
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Function / Mode 

Test Method 
Manual (demonstration), 

Monitoring, Either or 
Both 

OCCUPANCY SENSOR FUNCTIONS 
1. Test the sequence of operation for all features and modes. Manual 
2. Verify that the controls and sensors are not easily overridden or 

disabled by occupants. 
Visual inspection 

3. Verify that the occupancy sensor is in an adequate location and is 
not being affected by obstructions. 

Visual inspection 

D. Acceptance Criteria (referenced by function or mode ID) 

1. For the conditions, sequences and modes tested, the dimming controls, integral 
components and related equipment respond to changing conditions and 
parameters appropriately as expected, as specified and according to acceptable 
operating practice. 

E. Sampling Strategy for Identical Units 

1. Each occupancy sensor and its controlled zone must be tested (no sampling). 

3.3 PHOTO SENSORS 

A. Parties Responsible to Execute Functional Test 

1. Electrical contractor:  assist in testing sequences 

2. CA: to witness, direct and document testing. 

B. Prerequisites 

1. All photo sensor calibration and set points shall be verified prior to functional 
testing. 

2. The applicable prerequisite checklist items listed in the beginning of Section 
16570 shall be listed on each functional test form and checked off prior to 
functional testing. 

C. Functions / Modes Required To Be Tested and Test Methods 

1. The following testing requirements are an addition to and do not replace any 
testing requirements elsewhere in this Division. 

Function / Mode 

Test Method 
Manual (demonstration), 

Monitoring, Either or 
Both 

MISCELLANEOUS FUNCTIONS 
1. All specified functions and features are set up, calibrated, debugged 

and fully operable (indoor and outdoor sensors). 
Verbal discussion of 

features 

PHOTO SENSOR FUNCTIONS 
1. Test the sequence of operation for all features and modes 

(weekday, weekend, and holiday schedules) and interlocks with 
time clocks, if any. 

Manual 
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Function / Mode 

Test Method 
Manual (demonstration), 

Monitoring, Either or 
Both 

2. Verify that the controls and sensors are not easily overridden or 
disabled by occupants. 

Visual inspection 

3. Verify that the photo sensor is in an adequate location and is not 
being affected by obstructions. 

Visual inspection 

DIMMING FUNCTIONS 
1. Verify that dimming does not cause lower than specified light levels 

in adjacent “non-dimmed” spaces. 

D. Acceptance Criteria (referenced by function or mode ID) 

1. For the conditions, sequences and modes tested, the dimming controls, integral 
components and related equipment respond to changing conditions and 
parameters appropriately as expected, as specified and according to acceptable 
operating practice. 

E. Sampling Strategy for Identical Units 

1. Each photo sensor and its controlled zone must be tested (no sampling). 

END OF SECTION 
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SECTION 26 11 23 

ELECTRIC MOTORS 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. General:  The CONTRACTOR shall furnish and install electric motors, accessories, and 
appurtenances as specified herein and in conformance with the individual specifications 
of driven equipment, to provide a complete and operable installation, all in accordance 
with the requirements of the Contract Documents. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. The work of the following Sections and Divisions applies to the work of this Section.  
Other Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper performance of this work. 

1. Section 11 11 10 Pre-Engineered Car Wash System. 

2. Division [26] as applicable, Electrical. 

3. Division 14 24 00 as applicable, Passenger Hydraulic Elevators.  

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. All work specified herein shall conform to or exceed the applicable requirements of the 
referenced portions of the following publications to the extent that the provisions thereof 
are not in conflict with other provisions of these specifications. 

1. LAEC:  City of Los Angeles Electrical Code, latest adopted edition. 

2. Commercial Standards 

NEMA MG 1  Motors and Generators 

NEMA  MG 2    Safety Standard for Construction and Guide for 
Selection, Installation and Use of Electric Motors and 
Generators 

NEMA MG 10 Energy Management Guide for Selection and Use of 
Polyphase Motors 

I EEE 43 Recommended Practice for Testing Insulation 
Resistance of Rotating Machinery 

IEEE 85 Standard Test Procedure for Airborne Sound 
Measurement on Rotating Electric Machinery 

I EEE 112 Standard Test Procedure for Polyphase Induction 
Motors and Generators. 

I EEE 113 Guide on Test Procedures for DC Machines 

I EEE 115 Test Procedure for Synchronous Machines 



WORK ORDER NO. E1701121B ELECTRIC MOTORS 
RESEDA SKATE FACILITY 26 11 23 - 2 

1.4 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the General Requirements. 

B. Complete motor data shall be submitted with the driven machinery shop drawings.  Motor 
data shall include: 

1. Machine name and specification number of driven machine. 

2. Motor manufacturer. 

3. Motor type or model and dimension drawing. 

4. Nominal horsepower. 

5. NEMA design. 

6. Frame size. 

7. Enclosure. 

8. Winding insulation class and treatment. 

9. Rated ambient temperature. 

10. Service factor. 

11. Voltage, phase, and frequency rating. 

12. Full load current at rated horsepower for application voltage. 

13. Starting code letter, or locked rotor kVA, or current. 

14. Special winding configuration such as part-winding, star-delta.  Include winding 
diagram. 

15. Rated full load speed. 

16. Power Factor at full load. 

17. Noise certification and data sheets. 

18. Replica of motor nameplate. 

19. Bearing types and catalog numbers. 

C. The following submittals and specific information shall be provided. 

1. General Description: 

a. Motor dimensional drawings.  Net motor weight shall be noted on the 
dimensional drawings.  Shipping weight shall also be noted if motors are 
to be shipped separately from the driven equipment.   

b. List of special characteristics and features being provided.   

2. Motor Characteristics: 

a. Guaranteed minimum efficiency at rated load at rated voltage.   
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b. Expected efficiency at 1/2, 3/4, and full load at rated voltage.   

c. Motor no-load current at rated voltage.   

d. Full load current at rated voltage.   

e. Full load current at 110 percent voltage. 

f. Starting current at rated voltage.   

g. Full load speed.   

h. Certified copy of test report for identical motor tested in accordance with 
NEMA MG 1-12.53a and IEEE Standard 112, Test Method B, showing 
full load efficiency not less than specified value.  Motors not as specified 
will be rejected.   

3. Motor Tests and Test Reports:   

a. Certified copies of test reports on actual motors being provided.   

b. Short commercial tests, including running light current at rated voltage, 
high potential, and locked rotor current.   

1.5 QUALITY ASSURANCE 

A. Quality assurance shall be in accordance with all applicable requirements of General 
Requirements. 

B. Adjustable frequency driven motors shall be tested as an assembly with the drive and the 
driven equipment prior to delivery to the site. 

1.6 SERVICES OF MANUFACTURER’S REPRESENTATIVE 

A. Where motors are part of packaged equipment such as an Elevator or Air-Conditioning 
Unit, a qualified manufacturer’s representative shall supervise the unpacking, installation 
and field testing. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Materials and equipment shall be standard products of established manufacturers who 
have produced continuously the type of equipment specified.  All equipment and material 
shall be new and of high quality insuring long life and reliable operation. 

2.2 SERVICE CONDITIONS 

A. Motors shall be designed and manufactured for continuous severe duty service. 

2.3 RATING AND APPLICATION 

A. Unless indicated otherwise in specifications or on motor data sheets, motor enclosures 
shall be of the following type(s) approved for its intended purpose: 

1. Motors installed indoors and outdoors shall be totally enclosed fan cooled 
(TEFC) with a service factor of 1.15. 

B. Motors shall be rated in accordance with the following, unless otherwise specified. 
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1. Motors below 1/2 hp shall be rated 115 volts, single phase, 60 Hertz and shall be 
of the capacitor-start, induction-run type. 

2. Motors 1/2 hp through 200 hp inclusive shall be rated 460 volts, three phase, 60 
Hertz. 

C. Motor mechanical design shall be in accordance with this Specification and the detailed 
requirements indicated on the individual motor data sheet. 

D. The design and construction of all motors shall be coordinated with the driven equipment 
requirements. 

E. Motors shall be designed for full-voltage starting and rated for continuous operation as 
shown on the Contract Drawings.  

F. Motors shall operate successfully under running conditions at rated load at plus or minus 
10 percent of rated voltage or plus or minus 5 percent of rated frequency or a 
combination of the two. 

G. In sizing motors, the horsepower rating of the motor, as stamped on the nameplate, shall 
not be exceeded during any operating conditions of the driven equipment. 

H. Starting current at full voltage shall not exceed 650 percent of the motor full load current 
for all integral horsepower alternating current motors. 

I. All motors shall have a safe stall (locked rotor) time equal to or greater than the maximum 
accelerating time under the worst voltage conditions specified. 

J. Motor fans shall be suitable for rotation in either direction.  They shall be nonsparking, 
corrosion resistant material, accurately balanced before assembly on the motor. 

K. All motors shall be NEMA Design "B" unless otherwise specified on the motor data sheet, 
or required by the application. 

L. Totally enclosed motors shall be "Severe Duty Chemical Service" type including shaft 
seals, internal surfaces coated with corrosion resistant paint or epoxy varnish, external 
surfaces coated with alkyd paint or epoxy enamel. 

M. All motors shall be "high-efficiency" design, capable of operating at a higher normal 
efficiency than the standard industry design. 

1. Motors built in NEMA Frames 143T through 445T shall have the guaranteed 
efficiency stamped on the nameplate.  The basis for motor efficiency evaluation 
shall be IEEE test procedure 112, Method B, using accuracy improvement by 
segregated loss determination including stray load loss measurements. 

2.4 TERMINAL BOXES 

A. Terminal boxes of the split type shall be furnished for each motor unless the base or 
housing of the motor is of a design which incorporates provisions for incoming cables. 

B. Terminal boxes for medium-voltage motors shall have sufficient interior space to permit 
stress cones to be formed on the incoming cables and to permit the cable shields to be 
properly terminated and grounded.  In addition, boxes shall be sized to contain surge 
protection equipment. 

C. Separate terminal boxes shall be furnished for each accessory device, such as space 
heaters, temperature detectors, and other items. 
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D. All boxes shall be heavy duty class, weather tight and thoroughly coated internally and 
externally with corrosion-resistant paint. 

2.5 INSULATION 

A. The insulation system shall be Class F with temperature rise (based on maximum 
ambient temperature of 40 degrees C) of 80 degrees C measured by the resistance 
method. 

B. Motors constructed in NEMA Frame 364 and larger, except totally enclosed motor, shall 
be vacuum pressure impregnated with 100 percent solids epoxy resins.  The completed 
insulation shall have a minimum resistance of 10 mega-ohms after 168 hours of testing in 
a humidity chamber maintained at 100 percent relative humidity and 40 degrees C 
ambient.  In addition, motors with form wound coils shall also meet NEMA MG1-20.48 
Qualification Test. 

C. Totally enclosed motors shall be dipped and baked in epoxy resin.  The completed 
insulation shall have a minimum resistance of 1.5 mega-ohms after testing as in 2.5B 
above. 

2.6 BEARINGS AND LUBRICATION - HORIZONTAL MOTORS 

A. All horizontal motors rated 200 hp and below shall have anti-friction bearings, selected to 
provide an L10 life of 100,000 hours for direct connected motors and 17,500 hours for 
belt or chain drive motors when belted or chain driven in accordance with the information 
contained on the data sheets.  Further, bearings shall be re-greaseable while running via 
installed grease fittings. 

B. The requirement for bearing temperature protection will be specified on the individual 
motor data sheets.  When specified, protection shall be resistance type bearing 
temperature detectors 120 ohms at 0 degrees C tip sensitive with leads brought out to the 
head of the device where suitable connection can be made.  The detector holder and head 
assembly shall be suitable for the area classification in which the motors will be installed.  
The detectors shall sense the temperature at the outer shell of sleeve type bearings. 

C. Motors shall be greased type and lubricated with Chevron SRI grease NLGI-2 or equal. 

2.7 BEARINGS AND LUBRICATION - VERTICAL MOTORS 

A. Vertical motors shall be solid shaft or hollow shaft and bearings shall be anti-friction type 
grease. 

B. Motors for "Process" or "In-Line" service shall be "In-Line, Solid Shaft" type construction 
with a clamped and locked bearing arrangement.  Mounting and shaft extension 
dimensions and tolerances shall be in accordance with NEMA MG1-18.620 or 18.625.  
The bearings shall be rated for a L10 minimum life of 2 years or 17,500 hours at the 
maximum expected up or down thrust the driven equipment may impose during startup or 
operation at any capacity including shutoff. 

2.8 SPACE HEATERS 

A. Space heaters shall be supplied to maintain the interior of the motor enclosure above the 
dew point on all motors 30 hp and larger installed outdoors and on all motors 50 hp and 
larger installed indoors. 

B. Heaters shall be unaffected by the accumulation of moisture and shall have terminals 
adequately protected against moisture under severe weather conditions.  Heaters shall 
be mounted on noncombustible material and shall operate without thermal damage to the 



WORK ORDER NO. E1701121B ELECTRIC MOTORS 
RESEDA SKATE FACILITY 26 11 23 - 6 

motor or themselves.  Heaters shall be rated 120 volts single phase.  They shall have a 
maximum sheath temperature of 200 degrees C. 

C. Leads for the heaters shall be brought out into a terminal box separate from the main 
power leads terminal box or in a separate cabinet, if required. 

D. Where motors are provided with space heaters, warning nameplate shall be red 
background with white letters and shall read: "CAUTION - CONTAINS AN EXTERNAL 
VOLTAGE SOURCE." 

2.9 WINDINGS AND WINDING PROTECTION 

A. Stator windings shall be copper. 

B. Leads shall be brought out to a terminal box separate from the main power leads terminal 
box. 

2.10 GROUNDING 

A. Each motor shall have a threaded hole in the motor frame with either a bronze bolt and 
lock washer or a bronze post-type connector for connection to an external ground 
conductor.  The hole shall be for a 1/2 inch bolt or post-type connector except for motors 
of 100 hp or less where the size of the bolt or post-type connector may be 3/8 inch.  The 
hole in the motor frame shall be threaded to a depth not less than 1 1/2 times the 
diameter of the hole to ensure a firm connection.   If necessary, a metal pad shall be 
bonded to the motor frame to provide this depth for the threaded hole.  The grounding 
means shall be located on the same side of the motor as the main lead terminal box. 

2.11 BALANCE AND VIBRATION 

A. Motors shall be dynamically balanced.  Method of measuring dynamic balance shall be 
when measured in accordance with NEMA MG1-12.06 or MG1-20.52 and with the 
maximum amplitude values as shown in NEMA MG1-12.05. 

B. Motors shall have a maximum peak-to peak amplitude of vibration in accordance with 
MG1-20.52 when measured in accordance with MG1-12.06 B or MG1-20.53. 

2.12 NOISE 

A. Maximum sound pressure levels 3 feet from any motor shall not exceed 85dbA. 

B. All motors shall be "quiet line" type and shall be so indicated on the submittals, Quiet Line 
type motors shall be capable of operating at a lower noise level than the standard 
industry design. 

C. Measurement procedures shall in general be guided by the provisions of IEEE 
Publication No. 85. 

2.13 NAMEPLATES 

A. Each motor shall have a corrosive-resistant nameplate containing information in 
accordance with NEMA MG1, and the service factor and efficiency shall be included.   
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. CONTRACTOR shall make provision to protect motors from moisture by connecting 
power to space heaters.  The space heaters shall be connected while in storage and/or 
before commissioning. 

END OF SECTION 
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SECTION 26 20 00 

CONDUCTORS 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish all tools, equipment, material, and supplies and shall 
perform all labor required to complete the work as indicated on the Drawings and 
specified herein. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. The following Sections or Divisions applies to the WORK of this Section.  Other Sections 
of the Specifications, not referenced below, shall also apply to the extent required for 
proper performance of this WORK. 

1. Division 11 Euipment. 
2. Division 17 Instrumentation and Control. 

B. Materials and equipment furnished and installed under other divisions with raceway and 
electrical conductors furnished, installed, and connected under Division 16, Electrical. 

1.3 REFERENCE CODES AND STANDARDS 

A. All work specified herein shall conform to or exceed the applicable requirements of the 
referenced portions of the following publications to the extent that the provisions thereof 
are not in conflict with other provisions of these specifications. 

B. Comply with the current provisions of the following Codes and Standards. 

1. Codes and Standards: 

LAEC City of Los Angeles Electrical Code, latest adopted edition. 

2. Commercial Standards: 

ANSI/UL 467 Grounding and Bonding Equipment, Safety Standard For. 

ICEA S-95-658/WC70 Power Cables Rated 2000 Volts or Less. 

ICEA S-96-659/WC71 Nonshielded Cables Rated 2,001-5,000 V. 

ICEA S-93-639/WC74 5-46 kV Shielded Power Cable. 

ANSI/UL 62 Flexible Cord and Fixture Wire. 

ANSI/UL 510 Insulating Tape. 

ANSI/UL 1277 Electric Power and Control Tray Cables with Optional 
Optical Fiber Members. 

ASTM B8 Standard Specifications from Concentric Lay Standard 
Copper Conductors, Hard, Medium-Hard or Soft. 
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IEEE 48 Standard Test Procedures and Requirements for High 
Voltage Alternating Current Cable Terminations. 

NEMA WC-57 Control, Thermocouple Extension, and Instrumentation 
Cable. 

C All Conductors furnished by the CONTRACTOR shall be listed by and shall bear the label 
of Underwriters' Laboratories, Incorporated, (UL). 

D The construction and installation of all electrical equipment and materials shall comply 
with all provisions of the CAL OSHA Safety Orders Title 8 CCR, as applicable, State 
Building Standards, and applicable local codes and regulations. 

1.4 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with the Section 16010 Wastewater Facilities 
General Electrical Requirements. 

B. CONTRACTOR shall submit the following items. 

1. Catalog cut sheets and other brochures depicting conductor characteristics. 

2.  Manufacturer’s certified test records and factory test procedures. 

3.  Manufacturer’s recommended splicing, testing, and installation procedures and 
practices. 

4.  Certified test reports of HI-POT and Megger test results for medium and high 
voltage cables. 

1.5 QUALITY ASSURANCE 

A Conductor Identification System: 

1. Provide complete power, control and signal conductor identification system so 
that after installation, circuits can be easily traced from origin to final destination.   

2. Identify power, control and signal conductors at each termination and in all 
accessible locations such as maintenance holes, handholes, panels, 
switchboards, pull boxes, terminal boxes, etc.  For identification, use type of tags 
specified herein.   

3. Tag conductors using a three-segment conductor numbering scheme which 
defines the origin of the conductor, the function of the conductor, and the 
destination of the conductor.   

Example:  MCCA-P-MCCB where MCCA is the origin, P is the function 
identification (P = power, C = control, S = signal, etc.), and MCCB is the 
destination.   

4. For conductors with one point of origin and two or more destinations, expand the 
function identification number, e.g., PA, PB, etc.   

5. Make the origin and destination identification the specific names for the 
equipment used in the Contract Documents.  Make the instrumentation and 
control identification names exactly as designated, i.e., FT-S-121. 
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B. Conductor Color Coding: 

1. Color coding of multiconductor control and instrumentation cable is specified in 
the individual cable type specification.   

2. For power conductors, provide all single conductors and individual conductors of 
multiconductor power cables with integral insulation pigmentation of the 
designated colors, except conductors larger than No. 6 AWG may be provided 
with color coding by applying a heat shrink tube of the appropriate color. 

3. Phase A, B, C implies the direction of positive phase rotation.   

4. Use the following colors:   

System  Conductor Color 

All Systems  Equipment Grounding Green 

240/120 Volts  Grounded Neutral White 
1-Phase, 3-Wire One Hot Leg  Black 

Other Hot Leg  Red 

208Y/120 Volts  Grounded Neutral White 
3-Phase, 4-Wire Phase A Black 

Phase B Red 
Phase C Blue 

240/120 Volts  Grounded Neutral White 
3-Phase, 4-Wire Phase A Black 
Delta, Center Tap "High"  (wild) Leg Orange 
Ground on 1-Phase  Phase C Blue 
480Y/277 Volts  Grounded Neutral White 

3-Phase, 4-Wire Tracer 
Phase A Brown 
Phase B Orange 
Phase C Yellow 

4,160 Volt Grounded Neutral White 
4,800 Volt Phase A Yellow 
13,800 Volt  Phase B Red 
34,500 Volt  Phase C Blue 

C. For all high voltage cable and all 600 volt cable sized AWG #2 and larger, 
CONTRACTOR shall furnish cable manufactured no more than one year prior to 
installation.  Provide documentation from the supplier. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. The use of a manufacturer's name and model or catalog number is for the purpose of 
establishing the standard of quality and general configuration desired only.  Products of 
other manufacturers will be considered in accordance with the GENERAL 
REQUIREMENTS. 
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2.2 CONDUCTORS 

A. Conductors 600 Volts and Below:   

1. Unless otherwise indicated, provide stranded conductors, except provide solid 
conductors where No. 10 AWG and No. 12 AWG are designated for branch 
circuit power wiring in lighting and receptacle circuits. 

2. Provide conductors with Type THW or Type THHN/THWN, except for sizes No. 6 
and larger, provide conductors with XHHW, XHHW-2 insulation. 

3. Use only copper conductors. 

4. For all direct burial and aerial conductors and cables, provide conductors with UL 
labeling "TYPE USE" and RHW insulation with heavy-duty, black, neoprene 
sheath meeting the physical requirements and minimum thickness requirements 
of ICEA S-95-658 NEMA WC70.  

5.  Where flexible cords and cables are specified, provide Type SO, 600-volt, with 
the number and size of copper conductors indicated.   

6. Conductors for applications of 600 volts and below shall be rated for 600 volts 
unless otherwise specified. 

7. The name of the manufacturer, insulation type, voltage rating and wire size shall 
be clearly and permanently imprinted throughout the length of each conductor.  
All conductors and cables supplied shall bear the UL label. 

B. Conductors Above 600 Volts: 

1. 5 kV Conductors 

a. Unless indicated otherwise, provide minimum 19 strandsoft annealed 
uncoated copper conductors with crosslinked polyethylene (XLPE) 
insulation, extruded semiconducting strand and insulation shields, and a 
polyvinyl chloride jacket.   

b. Provide shielded single conductors with 100 percent insulation level, that 
meet applicable portions of ICEA S-93-639/NEMA WC74, Ionization 
Level Requirements.  Provide conductors UL listed 1072 Type MV-90.   

c. Cable marking shall include manufacturer’s name, insulating material, 
Conductor size, voltage class and UL mark.  

C. Multi-Conductor Cable:   

1. Provide cable that is UL listed Type TC and conforms to the requirements of 
UL 1277 and NEC Article 336, or UL listed Power Limited Circuit Cable that 
conforms to the requirements of Article 725 of the LAEC.  Provide cables 
permanently and legibly marked with the manufacturer's name, the maximum 
working voltage for which the cable was designed, the type of cable, and labeled 
UL (or submit evidence of UL listing).   

2. Provide cables as specified under the type number in this section (Type 1, 
Type 2, etc.).  Conduits shown on the Drawings and in the Circuit/Raceway 
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Schedule have been sized to accommodate the outside diameter for each type.  
For this reason, use cable diameters equal to or less than the diameters 
specified.   

a. Type 1 (600-Volt Multi-Conductor Control Cable, Type TC):   

(1) General:  Multi-conductor control circuit interconnection cable 
with ground.  Suitable for installation in open air, in cable trays, 
conduit, or other approved raceways.  Maximum cable 
temperature rating 90 degrees C dry locations, 75 degrees C wet 
locations.  Passes vertical tray flame test.   

(2) Individual Conductors:  No. 14 AWG, strand copper.   

(3) Insulation and Jackets:  Provide conductors having 15-mil PVC 
insulation with 4-mil nylon jacket, and UL listed as 
Type THHN/THWN.  Color code the conductor group in 
accordance with ICEA S-95-658/WC70.  Include one full size 
green equipment grounding conductor.  Bind conductor group 
with a spiral wrap of barrier tape.  Provide cable with overall 
outer PVC jacket which is flame-retardant, sunlight- and oil-
resistant, and has a nominal thickness as shown in the table 
below.   

(4) Use only2,3, 4, 5, 7, 9, 12,19, 25, 30,and 37 -conductor cables.  
The green grounding conductor is included in the number of 
conductors shown in the table below.   

Max. Outside Jacket 
No. of Diameter   Thickness 
Conductors (inches)      (mils)   

   5 0.45  45 
   7 0.48  45 
  12 0.65  60 
  19 0.76 60 
  25 0.93  60 
  37 1.04  80 

(5) Acceptable Manufacturers: 

1. Belden; 
2. General Cable; 
3. Southwire; 
4. Or equal.  

b. Type 2 (600-Volt Multi-Conductor Power Cable, Type TC):   

(1) General:  3 or 4-conductor, with ground and overall jacket.  
Suitable for installation in open air, in cable trays, conduit, or 
other approved raceways.  Maximum cable temperature rating 
90 degrees C dry locations, 75 degrees C wet locations.   

(2) Individual Conductors:  Class B stranded, coated, or uncoated 
copper.   
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(3) Insulation and Jacket:  Provide conductors insulated with 
chemically cross-linked polyethylene or ethylene-propylene, UL 
rated VW-1.  Provide sunlight- and oil-resistant PVC outer jacket 
with nominal thickness as shown in the following table.  Provide 
phase conductors color-coded black, red, and blue.  [Provide 
neutral conductor color-coded white with black tracer.] 

Ground 
Conductor No. of Wire Max. OD Thickness 
 Size   Conductors  Size  (inches)  (mils)   

12 3 - 0.45 45 
4 - 0.49 45 

10 3 - 0.50 45 
4 - 0.58 60 

8 3 10 0.66 60 
4 10 0.72 60 

6 3 8 0.74 60 
4 8 0.81 60 

4 3 8 0.88 60 
4 8 0.97 80 

2 3 6 1.01 80 
4 6 1.11 80 

1 3 6 1.14 80 
4 6 1.25 80 

1/0 3 6 1.22 80 
4 6 1.35 80 

2/0 3 6 1.32 80 
4 6 1.46 80 

3/0 3 4 1.42 80 
4 4 1.58 80 

4/0 3 4 1.56 80 
4 4 1.78 110  

(4) Acceptable Manufacturers: 

1. General Cable; 
2. Okonite; 
3. Southwire; 
4. Or equal.  

c. Type 3 (600-Volt No. 16 AWG Twisted, Shielded Pair Instrumentation 
Cable, Type TC) (UL 62 & 1277):  

(1) General:  Single pair instrumentation cable designed for noise 
rejection for process control, computer, or data log applications.  
Suitable for installation in cable trays, conduit, or other approved 
raceways.  Maximum cable temperature rating shall be 
90 degrees C dry locations, 75 degrees C wet locations.   

(2) Individual Conductors:  Bare soft annealed copper, Class B, 7-
strand concentric per ASTM B 8; 20 AWG, 7-strand tinned 
copper drain wire. 
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(3) Insulation and Jacket:  Each conductor 15-mil nominal PVC and 
4-mil nylon insulation.  Pair conductors pigmented black and red.  
Jacket flame-retardant and sunlight- and oil-resistant PVC with 
45 mils nominal thickness.  Shield 1.35-mil aluminum/mylar 
overlapped to provide 100 percent coverage.   

(4) Dimension:  0.31 inch nominal OD.   

(5) Acceptable Manufacturers: 

1. Belden; 
2. General Cable; 
3. Okonite; 
4. Or equal.  

d. Type 4 (600-Volt No. 16 Twisted, Shielded Triad Instrumentation Cable, 
Type TC) (UL 62 & 1277): 

(1) General:  Single triad instrumentation cable designed for noise 
rejection for process control, computer, or data log applications.  
Suitable for installation in cable tray, conduit, or other approved 
raceways.  Maximum cable temperature rating shall be 90 
degrees C dry locations, 75 degrees C wet locations. 

(2) Conductors:  Bare soft annealed copper, Class B, 7-strand 
concentric per ASTM B 8; 20 AWG, 7-strand, tinned copper drain 
wire. 

(3) Insulation and Jacket:  Each conductor, 15-mil nominal PVC and 
4-mil nylon insulation.  Triad conductors pigmented black, red, 
and blue.  Jacket flame-retardant and sunlight- and oil-resistant 
PVC with 45 mils nominal thickness.  Shield 1.35-mil 
aluminum/mylar, overlapped to provide 100 percent coverage.   

(4) Dimension:  0.32 inch nominal OD.   

(5) Acceptable Manufacturers: 

1. Belden; 
2. General Cable; 
3. Okonite; 
4. Or equal.  

e. Type 5 (600-Volt No. 18 AWG, Multi-twisted Shielded Pairs with a 
Common Overall Shield Instrumentation Cable, Type TC)(UL 62 & 
1277):   

(1) General:  Twisted, shielded pairs of instrument cables, grouped 
in a single cable, designed for use as instrumentation, process 
control, and computer cable.  Suitable for installation in cable 
tray, conduit, or other approved raceways.  Maximum cable 
temperature rating shall be 90 degrees C dry locations, 
75 degrees C wet locations.   
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(2) Conductors:  Bare soft annealed copper, Class B, 7-strand, 
concentric per ASTM B 8.  Tinned copper drain wires.  Pair drain 
wire size AWG 20, group drain wire size AWG 18.   

(3) Insulation and Jacket:  Each conductor 15-mil PVC and 4-mil 
nylon insulation.  Pair conductors pigmented black and red with 
red conductor numerically printed for group identification.  Outer 
jacket flame-retardant and sunlight- and oil-resistant PVC with 
nominal thickness as shown in table.  Individual pair shield 1.35-
mil aluminum/mylar.  Group shield 2.35-mil aluminum/mylar, 
overlapped for 100 percent coverage.   

(4) Dimensions as noted in table below:   

Number  Maximum Outside Nominal Jacket 
of Pairs Dimension (inches) Thickness (mils) 

4 0.50 45 

8 0.68 60 

12 0.82 60 
16 0.95 80 
20 1.05 80 

24 1.16 80 
36 1.33 80 
50 1.56 80 

(5) Acceptable Manufacturers: 

1. Belden; 
2. General Cable; 
3. Okonite; 
4. Or equal.  

D. Conductor and Cable Tags:   

1. Tags relying on adhesives or taped-on markers are not acceptable.   

2. Provide conductor tags for conductors No. 12 AWG and below with legible 
permanent sleeve of yellow or white PVC with machine printed black marking.   

3. Provide tags for cables, and for conductors No. 10 AWG and larger, consisting of 
permanent nylon marker plates with legible designations hot stamped on the 
plate.  Attach these marker plates to conductors and cables with nylon tie cord.   

E. Equipment Grounding Conductors:   

1. Provide soft-drawn copper conductors, not smaller than AWG12 and as indicated 
or as required by NEC, for equipment grounding.   

2. Provide conductors with green insulation of the same type as all other circuit 
wires. 

F. Direct Buried Grounding Conductors:   
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2.3 MANUFACTURED WIRING SYSTEMS 

A. Provide a flexible, coordinated means of distributing lighting branch circuit and control 
wiring.   

B. Provide a system rated at 20 amperes load-carrying capacity per phase with final 
assemblies consisting of a maximum of three, phase conductors.  Provide a system 
manufactured of Type MC cable with 90 degrees C insulation and stranded copper 
conductors.   

C. Provide three, single-phase, five-wire circuit cable configuration with standard color wire 
coding as per Article 1.5 B. of this Section.    

D. Provide a system having a latch/strike locking mechanism with voltage clearly marked on 
latch.  Provide a system UL listed for use in air handling plenums, listed to connect or 
disconnect under load, and manufactured in accordance with Article No. 604 of the NEC.   

PART 3 - EXECUTION 

3.1 GENERAL 

A. Do not exceed cable manufacturer's recommendations for maximum pulling tensions and 
minimum bending radii.  Where pulling compound is used, use only UL listed compound 
compatible with the cable outer jacket and with the raceway involved. contractor shall 
perform and submit pulling calculation per manufacturers’ recommendation to ascertain 
that there is no overstrain to the cable. The calculation shall be submitted to the 
ENGINEER for approval.”  

B. Tighten all screws and terminal bolts using torque type wrenches and/or drivers to tighten 
to the inch-pound requirements of the NEC and UL.   

C. Single conductors and cables in maintenance holes, handholes, vaults, cable trays, and 
other indicated locations shall be wrapped together by arc and fireproofing tapes, and 
shall be bundled throughout their exposed length with nylon, self-locking, releasable, 
cable ties placed at intervals not exceeding 18 inches on centers.   

D. Wires and cables in each voltage classification shall be installed in separate raceways 
and shall be completely isolated at the cable and wire terminations. 

E. No vehicles shall be used to pull conductors.  Only cable pulling machines shall be used. 

F. A means of monitoring cable tension shall be provided at all pulls. (I.e. dynamometer)  

3.2 CONDUCTOR 600 VOLTS AND BELOW 

A. Provide conductor sizes indicated on Drawings.   

B. Wire nuts may be used on solid conductors of 120-volt and 277-volt lighting and 120-volt 
receptacle circuits only.  Place no more than one conductor in any single-barrel pressure 
connection.  Use crimp connectors with tools by same manufacturer and/or UL listed for 
connectors of all stranded conductors.   

C. Soldered mechanical joints insulated with tape will not be acceptable.   



WORK ORDER NO. E1701121B CONDUCTORS 
RESEDA SKATE FACILITY 26 20 00 - 10 

D. Vinyl plastic insulating tape for wire and cable splices and terminations shall be flame 
retardant, 7-mil thick minimum, rated for 90 degrees C minimum meeting the 
requirements of UL 510.   

E. Provide terminals and connectors acceptable for the type of material used. 

F. Arrange wiring in cabinets, panels, and motor control centers neatly cut to proper length, 
remove surplus wire, and bridle and secure in an acceptable manner.  Identify all circuits 
entering motor control centers or other control cabinets in accordance with the conductor 
identification system specified herein. 

G. Terminate control and instrumentation wiring with methods consistent with terminals 
provided, and in accordance with terminal manufacturer's instructions.  Where terminals 
provided will accept such lugs, terminate all control and instrumentation wiring (except 
solid thermocouple leads) with insulated, locking-fork compression lugs, Thomas & Betts 
Sta-Kon, or equal.   

H. For terminals designed to accept only bare wire compression terminations, use only 
stranded wire, and terminate only one wire per terminal. Tighten all terminal screws with 
torque screwdriver to recommended torque values.   

I. Attach compression lugs with a tool specifically designed for that purpose which provides 
a complete, controlled crimp where the tool will not release until the crimp is complete.  
Use of plier type crimpers is not acceptable.   

J. Cap spare conductors and conductors not terminated with UL listed end caps.   

K. Where conductors pass through holes or over edges in sheet metal, remove all burrs, 
chamfer all edges, and install bushings and protective strips of insulating material to 
protect the conductors.  

L. For conductors that will be connected by others, provide at least 6 feet spare conductor in 
freestanding panels and at least 2 feet spare in other assemblies.  Provide appropriate 
length of spare conductor in any particular assembly where it is obvious that greater 
spare conductor length will be needed to reach the termination point.  

3.3 CONDUCTORS ABOVE 600 VOLTS 

A. Splices will not be permitted unless specifically indicated or approved by the ENGINEER.    

B. Make all joints and terminations with high voltage splice and termination kits specified 
herein and in accordance with splice or termination manufacturer's instructions.  Once 
started, install splices or terminations as a continuous operation.   

C. Identify all circuits in accordance with the conductor identification system specified at load 
centers, maintenance holes, splices, terminations, etc.   

D. Provide terminals or connectors acceptable for the type of conductor material used.   

E. Give 2 working days notice to the ENGINEER and the INSPECTOR prior to the making 
of joints or terminations.   

F. Cable splices shall be made by qualified cable splicers in accordance with the 
recommendations of the manufacturer.  CONTRACTOR shall furnish documentation 
detailing the qualifications of each cable splicer to be working on the job.  
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3.4 CABLES 

A. Do not splice without permission of the ENGINEER or the INSPECTOR. Locate splices, 
when permitted, only in readily accessible cabinets or junction boxes using locknut 
terminal strips.  Splices will not be permitted unless deemed necessary by approved 
pulling tension calculations. 

B. Where connections of cables installed under this section are to be made under Division 
Instrumentation and Controls, leave pigtails of adequate length for neat bundled type 
connections.  

C. Instrumentation, computer, and control cables run under infinite access floors in control 
rooms may be installed under the floor without protection.  Run individual wires, pairs, or 
triads in flex conduit under the floor or grouped into bundles at least 3/4 inch in diameter.   

D. Maintaining the integrity of shielding of instrumentation cables is essential to the 
operation of the control systems. Take special care in cable installation to ensure that 
grounds do not occur because of damage to the jacket over the shield.   

E. Cables entering maintenance holes, handholes or vaults shall be sealed at the entrance 
and exit using an expanding fireproof foam product approved for the purpose. 

3.5 CONDUCTOR ARC AND FIREPROOFING TAPES 

A. Use arc and fireproofing tapes on all 600-volt single conductors and cables except those 
rated Type TC at splices in all maintenance holes, handholes, vaults, cable trays, and 
other indicated locations. 

B. Use arc and fireproofing tapes on all 5 kVat splices in all maintenance holes , handholes, 
vaults, cable trays, and other indicated locations. 

C. Wrap together as a single cable all conductors entering from each conduit.   

D. Follow tape manufacturer's installation instructions.  Secure the arc and fireproofing tape 
at frequent intervals with bands of the specified glass cloth electrical tape.  Make each 
band of at least two wraps of tape directly over each other.   

E. Wrap together as far as possible, conductors carrying phases A, B, and C of the same 
feeder.  Do not wrap together conductors carrying only two of the three phases. 

F. The cables shall be placed as closely as possible to their final positions. 

G. The cables shall be cleaned of all oil, grease, and cable pulling compounds using suitable 
solvents and cleaners non-injurious to cable and then wiped completely dry. 

H. Any projecting surfaces such as fittings, ground connectors or bonding connections shall 
be covered with an insulating compound to present a smooth continuous surface for 
taping. 

I. Fireproofing tapes shall be submitted as shop drawings for approval.  Tapes shall be 3-
inch width half-lapped and extend a minimum of 6-inches into the raceway.  Use ¾” glass 
tape at three foot intervals to hold tape in place.   

3.6 UNDERGROUND DIRECT BURIAL CABLE 
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A. Comply with requirements for Installation of Underground Direct Burial Raceways in 
Section 16110, "Raceway", including warning tapes above the cables.   

3.7 FIELD TESTS 

A. Field test shall be performed on conductors in accordance with Section 16020 Municipal 
Facilities Electrical Testing Requirements. 

END OF SECTION 
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SECTION 26 22 00 

TRANSFORMERS 

PART 1- GENERAL 

1.1 SCOPE 

A. Required:  Provide and install dry type transformers work as indicated on the Contract 
Drawings and Schedules and herein specified. 

B. Comply with the General Conditions, General Requirements and the requirements of 
Division 16 concerning definitions, guarantees, submittals, as-builts, clean-up, etc. as 
applicable to work of this Section. 

1.2 RELATED WORK 

A. Related Sections: The following sections contain requirements that relate to this section: 

1. Section 16190 "Electrical Identification" 

2. Section 16030 "Wastewater Facilities Electrical Testing Requirements" for testing 
requirements. 

3. Section 16560 "Municipal Facilities Electrical Commissioning Requirements" for 
commissioning requirements.  

4. Section 16570 "Municipal Facilities Electrical Testing Requirements" for testing 
requirements.  

1.3 QUALITY ASSURANCE 

A. Manufacturers:  Firms regularly engaged in manufacture of power/distribution 
transformers of types and ratings required, whose products have been in satisfactory use 
in similar service for not less than 5 years. 

B. Installer's Qualifications:  Firm with at least 5 years of successful installation experience 
on projects utilizing electrical power and distribution transformers similar to those 
required for this project. 

C. NEC Compliance:  Comply with NEC as applicable to installation and construction of 
electrical power/distribution transformers. 

D. ANSI Compliance:  Comply with applicable requirements of ANSI Standards C57-Series 
pertaining to power/distribution transformers. 

E. NEMA Compliance:  Comply with requirements of NEMA Std Pub/No.'s ST 20; "Dry-Type 
Transformers for General Applications", TR 1. 

F. UL Compliance:  Comply with applicable requirements of ANSI/UL 506; "Safety Standard 
for Specialty Transformers".  Provide power/distribution transformers and components 
which are UL-listed and labeled. 

G. NESC Compliance:  Comply with applicable requirements of National Electrical Safety 
Code (ANSI Std C2) pertaining to indoor installation of transformers. 
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H. Testing Agency Qualifications:  In addition to requirements specified in Section 01453, 
"Quality Control," an independent testing agency shall meet OSHA criteria for 
accreditation of testing laboratories, Title 29, Part 1907; or shall be a full-member 
company of the InterNational Electrical Testing Association. 

1. Testing Agency's Field Supervisor:  Person currently certified by the InterNational 
Electrical Testing Association or the National Institute for Certification in 
Engineering Technologies, to supervise on-site testing specified in Part 3. 

I. Listing and Labeling:  Provide transformers specified in this Section that are listed and 
labeled. 

1. The Terms "Listed" and "Labeled":  As defined in NFPA 70, Article 100. 

2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 
Laboratory" as defined in OSHA Regulation 1910.7. 

1.4 SUBMITTALS 

A. Conform to applicable provisions of Section 01330 and as herein specified. 

B. Product Data:  Submit manufacturer's technical product data including rated KVA, 
frequency, primary and secondary voltages, percent taps, polarity, impedance and 
certification of transformer performance efficiency at indicated loads, percentage 
regulation at 100% and 80% power factor, no-load and full-load losses in watts, % 
impedance at 75 deg. C, hot-spot and average temperature rise above 40 deg. C 
ambient temperature, sound level in decibels, and standard published data. 

C. Shop Drawings:  Submit manufacturer's drawings indicating dimensions, and weight 
loadings for transformer installations, showing layouts, mountings and supports, spatial 
relationship to panelboards and associated equipment, include transformer connections 
to electrical equipment. 

D. Wiring Diagrams:  Submit wiring protection and control diagrams for power distribution 
transformers.  Clearly differentiate between portions of wiring that are manufacturer-
installed and portions to be field-installed. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products which may be incorporated in the work included, but are not limited to 
the following: 

1. Eaton; 
2. Schneider Electric; 
3. Siemens; 
4. Or equal.  

2.2 DISTRIBUTION TRANSFORMERS 

A. General:  Except as otherwise indicated, provide manufacturer's standard materials and 
components as indicated by published product information, designed and constructed as 
recommended by manufacturer, and as required for completed installation. 
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B. 15 KVA and Above:  Shall have drip-proof ventilated enclosures and copper coils of 
continuous wound construction impregnated with non-hygroscopic thermosetting varnish.  
Cores shall be constructed of high grade non-aging silicon steel, with high magnetic 
permeability and low hysteresis losses.  Flux densities shall be well below the saturation 
point.  Vibration-absorbing mounts shall be provided between the core/coil and the 
mounting base.  Provide four 2-1/2 percent full capacity primary taps, two above and two 
below, the rated nominal voltage.  Terminals shall be accessible from the front.  
Insulation materials shall be in accordance with NEMA ST20 standards for a 220 degrees 
C. U.L. recognized insulation system.  Full load temperature rise shall not exceed 80 
degrees C. in a 40 degrees C. ambient. 

C. Less than 15 KVA:  Wall mounted type, copper coils; full load temperature rise shall not 
exceed 115 degrees C. in a 40 degrees C. ambient.   

D. Finishes:  Coat interior and exterior surfaces of transformer, including bolted joints, with 
manufacturer's standard color baked-on enamel. 

2.3 CONTROL AND SIGNAL TRANSFORMERS 

A. Units comply with NEMA ST 1 and are listed and labeled as complying with UL 506. 

B. Ratings:  Continuous duty.  If rating is not indicated, provide capacity exceeding peak 
load by 50 percent minimum. 

C. Description:  Self-cooled, 2 windings. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Installer must examine areas and conditions under which power/distribution transformers 
and ancillary equipment are to be installed, and notify Contractor in writing of conditions 
detrimental to proper completion of the work.  Do not proceed with the work until 
satisfactory conditions have been corrected in a manner acceptable to Installer. 

B. Coordinate transformer installation work with electrical raceway and wire/cable work, as 
necessary for proper interface. 

C. Tighten electrical connectors and terminals, including screws and bolts, in accordance with 
equipment manufacturer's published torque tightening values for equipment connectors.  
Where manufacturer's torquing requirements are not indicated, tighten connectors and 
terminals to comply with tightening torques specified in UL Std 486A and B. 

3.2 GROUNDING 

Provide equipment grounding connections for power/distribution transformers as indicated.  
Tighten connections to comply with tightening torques specified in UL Std 486A to assure 
permanent and effective grounding. 

3.3 CLEANING 

A. On completion of installation, inspect components.  Remove paint splatters and other 
spots, dirt, and debris.  Repair scratches and mars on finish to match original finish.  
Clean components internally using methods and materials recommended by the 
manufacturer. 
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3.4 INSTALLATION 

A. Comply with safety requirements of IEEE C2, National Electrical Safety Code. 

B. Arrange equipment to provide adequate spacing for access and for circulation of cooling 
air. 

C. Identify transformers and install warning signs according to Section 16190, "Electrical 
Identification." 

D. Tighten electrical connectors and terminals according to manufacturer's published 
torque- tightening values.  If manufacturer's torque values are not indicated, use those 
specified in UL 486A and UL 486B. 

3.5 TESTING 

A. Prior to energizing of transformers, check all accessible connections for compliance with 
manufacturer's torque tightening Specifications. 

B. Prior to energizing, check circuitry for electrical continuity, and for short-circuits. 

C. Upon completion of installation of transformers, energize primary circuitry at rated voltage 
and frequency from normal power source, and test transformers, including, but not limited 
to, audible sound levels, to demonstrate capability and compliance with requirements.  
Where possible, correct malfunctioning units at site, then retest to demonstrate compliance; 
otherwise, remove and replace with new units or components, and proceed with retesting. 

END OF SECTION 
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SECTION 26 24 00 

SWITCHES, DISCONNECTS AND SAFETY 

PART 1 - GENERAL 

1.1 SCOPE 

A. Work Included:  Not limited to the following: 

1. Fabricate, provide and install disconnect and safety type switches where 
indicated on the Contract Drawing and hereinafter specified. 

2. Comply with General Conditions, the General Requirements and the 
requirements of Division 16 concerning definitions, guarantees, submittals, as-
builts, clean-up, etc. as applicable to the work of this Section. 

3. Examine all other Sections for work related to those Sections which are required 
to be included as work under this Section. 

1.2 QUALITY ASSURANCE 

A.  Conform to applicable provisions of Subsection 1.7 of Section 16020 –Municipal Facilities 
General Electrical Requirements. 

B. Conform to applicable Codes and NEMA, ANSI, UL and IEEE Standards, Federal 
Specification W-S-865,  

1.3 SUBMITTALS 

Conform to applicable provisions of Section 01330 of Division 1 - General Requirements and 
Subsection 1.6 G of Section 16020. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. APPROVED MANUFACTURERS: 

1. Appleton; 
2. Eaton; 
3. Schneider Electric; 
4. Or equal.  

B. Disconnect Switches:  Provide with devices enabling the switch to be locked in the open 
or closed positions. 

C. Manual Motor Switches:  Tumbler type rated 3HP, 208 Volts three phase or single phase 
with or without overload heaters as required to protect equipment served. 

D. Externally Operable Safety Switches:  To have quick-make, quick-break mechanism, 
capable of switching 10 times switch rating, with cover interlock to prevent opening with 
switch in ON position and defeat mechanism for maintenance. 
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E. Switches:  Shall be Heavy Duty (HD) type unless otherwise indicated.  Provide NEMA 1 
enclosures for interior locations, NEMA 3R enclosures for exterior or wet locations, 
NEMA 4X 316 SS for corrosive locations and NEMA 7 for hazardous locations.  Provide 
with number of poles, ampacity, voltage and HP rating, fusible or nonfusible as indicated. 

F. Fusible Switches:  Equip them with rejection clips for UL Class R fuses. Switches having 
a dual rating when used with dual element fuses shall have a rating so indicated. 

G. 600 Amperes or Less Fuses:  UL Class RKI with a minimum interrupting rating of 
200,000 Amperes, Bussmann "Low-Peak Type" or equal. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION 

A. Locations:  Install switches, disconnects and safety where indicated on the Contract 
Drawings. 

B. Fastenings:  Securely fasten switches to structural members or unistrut support as 
directed by the manufacturer. 

C. Manual Motor Starters:  Install flush mounted for switching motors 3HP and smaller in 
finished areas. Install surface mounted in equipment rooms and non-finished areas.  
Where installed above inaccessible ceilings provide access panels. 

END OF SECTION 
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SECTION 26 24 10 

SERVICE AND DISTRIBUTION SWITCHBOARD 

PART 1 - GENERAL 

1.1 SCOPE 

A. Work Included:  Not limited to the following: 

1. Fabricate, provide and install service and distribution switchboards as indicated 
on the Contract Drawings and hereinafter specified. 

2. Comply with the General Conditions, the General Requirements and the 
requirements of Section 16020 of this Division 16, concerning definitions, 
guarantees, submittals, as-builts, clean-up, etc. as applicable to the Work of this 
Section. 

3. Examine all other Sections for work related to those Sections which are required 
to be included as Work under this Section. 

1.2 RELATED WORK 

A. Related Sections: The following sections contain requirements that relate to this section: 

1. Section 16560 " Municipal Facilities Electrical Commissioning Requirements " for 
commissioning requirements.  

2. Section 16570 " Municipal Facilities Electrical Testing Requirements" for testing 
requirements.  

1.3 QUALITY ASSURANCE 

A. Conform to applicable provisions of Sub-Section 1.7 of Section 16020. 

B. Conform to applicable Codes and NEMA, ANSI and IEEE Standards. 

1.4 SUBMITTALS 

A. Conform to applicable provisions of Section 01330 of Division 1 - General Requirements 
and of Sub-Section 1.6G of Section 16020. 

B. Shop Drawings shall show and contain the following information: 

1. Plans showing top and bottom of switchboards. 

2. Front, rear and side elevations of switchboards. 

3. Schematic Wiring Diagrams showing the following: 

a. One-line diagram with each circuit numbered. 

b. Schedule showing circuit number, description and rating of protective 
device(s). 
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c. Complete short circuit availability of bus. 

4. 1/2" - 1'-0" scale drawings of electrical rooms or areas overall dimensions for 
equipment layout including space available for conduits and protective devices. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Each switchboard shall be U.L. listed deadfront, deadrear, completely self-supporting, 
with the required number of vertical sections bolted together to form one floorstanding 
switchboard.  Construction shall be NEMA Class II with line and load and main bus 
connections accessible from the front.  Provide switchboards of 1000 amperes or greater 
rating with line and load insulated bus bars.  Overcurrent protective devices shall be 
grouped in convertible type construction.  Vertical sections shall have full height bussing 
and where space for future devices is indicated on the Drawings all the necessary 
mounting hardware shall be furnished.  Switchboards shall include all protective devices 
and other equipment indicated on the Contract Drawings with the necessary 
interconnections, instrumentation, and control wiring.  Bus shall be copper with plated 
joints, or tin plated aluminum.  Bus bars shall be mounted on supports of high impact-
resistant, non-tracking insulating material, and braced to withstand the maximum 
available fault current as indicated on the Contract Drawings.  Other ratings shall be as 
indicated on the Contract Drawings.  Series-connected or "integrated equipment" short 
circuit ratings shall not be applied in lieu of, or to comply with, short circuit and 
interrupting capacity ratings indicated on the Drawings, unless specifically approved by 
the City Engineer.  Switchboards shall be as manufactured by Eaton, Square D. Co., 
Power Style Class 2700 (Schneider), or equal. 

B. Service and distribution sections shall contain circuit breakers, fusible switches, and 
combination motor starters, with shunt trips, motor operators, ground fault protection, and 
other accessories, as indicated on the Drawings, as well as provisions for utility metering 
in accordance with the serving electric utility requirements.  Each disconnecting means 
shall be provided with a means for individual padlocking.  Switches shall be heavy-duty, 
quick-make and quick-break, and horsepower rated through 500 HP.  Switches rated 
over 600 amperes shall be bolted pressure contact type.  Ratings of disconnecting 
means and overcurrent protective devices shall be as indicated on the Drawings.  
Combination motor controllers shall comply with applicable requirements of Section 
16200 for Motor Control Centers. 

C. Finish:  Interior finish shall be a gray lacquer or enamel; exterior finish shall be a gray 
baked-on enamel or lacquer.  Apply all finish coatings over a rust-inhibiting metal primer. 

D. Identification:  Each switchboard shall have an engraved laminated plastic nameplate 
identifying the switchboard as designated and located on the Contract Drawings, and 
indicating voltage, phase, and number of system conductors.  For example, "Switchboard 
MS 277/480V. 3Ø 4W.  Lettering shall be white on black finish and 1/4-inch high 
minimum.  Nameplates shall be affixed by a minimum of two escutcheon pins or screws.  
Each device on the switchboard shall be provided with an engraved plastic nameplate as 
specified in Section 16190. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION 

A. Switchboard(s) shall be securely bolted to the flooring or structure.  Final attachment 
means shall be in compliance with the seismic requirements of governing authority.  
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Shop Drawings indicating the bolt down requirements shall be provided by the 
manufacturer along with all necessary calculations and shall be submitted with the Shop 
Drawings of the switchboard equipment.  Refer to other Sections of the Specifications 
related to seismic requirements. 

B. Switchboard(s) shall be installed on a level floor, with shims provided where necessary to 
attain both horizontal and vertical "plumb" conditions. 

C. Switchboard(s) equipment shall be protected during construction in such a manner to 
prevent plaster, paint, dust, etc. from defacing the finish of equipment.  Prior to final 
acceptance of the equipment, the interior of the equipment shall be cleaned of all foreign 
materials and debris. Any blemishes or defects on the exterior of the equipment shall be 
repaired by painting the equipment with paint supplied by the manufacturer of the 
equipment to match the factory finishes. 

D. No operating handles in any switchboard shall be located above 6-foot 6-inches above 
finish floor.  Code clearances on all sides of the switchboard equipment shall be 
maintained. 

E. Switchboards shall be mechanically grounded to the grounding system. 

F. Furnish ammeters, voltmeters, current and potential transformers, test blocks, control 
switches, fuses and circuit breakers, and other devices as indicated on the Drawings.  
Meters shall be switchboard type semi-flush mounted, with phase selector switches.  The 
height of all devices shall comply with Code and utility company requirements with the 
switchboard installed on a 2-inch high concrete pad. 

G. For solidly grounded "wye" services of more than 150 volts to ground, but not exceeding 
600 volts phase to phase, provide ground fault protection of equipment for each service 
disconnecting means for services rated 1000 amperes or more, without a single main 
disconnecting means.  Provide ground fault protection of equipment for other systems as 
indicated on the Drawings. 

H. Ground fault sensors shall be zero sequence type unless indicated otherwise on the 
Drawings.  Trip settings shall be as indicated on the Drawings or as directed by the City 
Engineer. 

I. Protection:  Keep switchboards covered during construction operations.  Clean interior 
and exterior after all connections are completed.  Factory connections shall be checked 
and re-torqued tight as required.  Damage shall be field or factory repaired to a condition 
acceptable to the City Engineer at no added cost to the City. 

J. Operational Test of the ground fault protection system using the primary current injection 
method shall be performed by qualified personnel with suitable testing/recording 
equipment in the presence of the City Engineer. Provide the City Engineer with a 
"Certified Test Report" including test parameters. 

3.2 COMMISSIONING OF SWITCHGEAR AND SWITCHBOARD ASSEMBLIES 

A. General: 

1. Inspect for physical damage. 

2. Compare equipment nameplate information with latest single line diagram and 
report discrepancies. 
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3. Inspect for proper alignment, anchorage and grounding. 

4. Check tightness of accessible bolted bus joints by calibrated torque wrench 
method.  Refer to manufacturer's instruction for proper foot pound levels. 

5. Spot check breaker settings against Short Circuit Study. 

6. Key interlock systems shall be physically tested to insure proper function. 

a. Closure attempt shall be made on locked open devices.  Opening 
attempt shall be made on locked closed devices. 

b. Key exchange shall be made with devices operated in off-normal 
positions. 

7. All doors, panels and sections shall be inspected for paint, dents, and scratches. 

END OF SECTION 
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SECTION 26 24 16 

PANELBOARDS 

PART 1 - GENERAL 

1.1 SCOPE 

A. Required:  Provide and install complete equipment including circuit breakers and 
panelboards as indicated on the Contract Drawings and herein specified. 

B. Comply with the General Conditions, General Requirements and the requirements of 
Section 16020 of this Division 16 concerning definitions, guarantees, submittals, as-
builts, clean-up, etc. as applicable to work of this Section. 

1.2 RELATED WORK 

A. Related Sections: The following sections contain requirements that relate to this section: 

1. Section 16560 " Municipal Facilities Electrical Commissioning Requirements " for 
commissioning requirements.  

2. Section 16570 " Municipal Facilities Electrical Testing Requirements" for testing 
requirements.  

1.3 QUALITY ASSURANCE 

A. Comply with applicable provisions of Subsection 1.2 of Section 16020. 

B. Conform to the applicable provisions of Subsection 1.6 of Section 16020 related to legal 
requirements and standards including NEMA, ANSI and IEEE Standards, NFPA 70, and 
Federal Specifications. 

1. 4 SUBMITTALS 

A. Submit under the provisions of Section 01330.  

B. Product Data:  For each type of panelboard, overcurrent protective device, accessory, 
and component indicated.  Include dimensions and manufacturers' technical data on 
features, performance, electrical characteristics, ratings, and finishes. 

C. Maintenance Data:  For panelboards and components to include in maintenance manuals 
specified in Division 1.  In addition to requirements specified in Section 01770, "Closeout 
Procedures," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Cabinets to House Panelboards:  Cabinets shall be formed of galvanized metal, chemically 
cleaned, and all breaks in galvanizing shall be painted with metallic aluminum paint.   
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Minimum size:  20 inches wide by 5-3/4 inches deep.  Trims and doors shall be 
chemically cleaned.  Provide ANSI synthetic alkalyd factory enamel finish on the exterior 
and interior of panels.  Provide for circuit directory behind door with glass or heavy plastic 
protection.  Cabinets shall be flush or surface mounted type as indicated with screw 
cover, hinged doors with flush lock keyed to operate from one key.  Cabinets greater than 
three feet shall have three trim bolts on each side. 

B. Identification:  Each panelboard shall have an exterior engraved laminated plastic 
nameplate identifying the panelboard as designated on the Drawings and indicating 
voltage, phases, and number of system conductors.  For example: 

"Panel A 277/480V.  3ph, 4W".  Lettering shall be white on black finish and 3/16 inch high 
minimum.  Nameplates shall be affixed with a minimum of two escutcheon pins or 
screws.  Each circuit breaker shall have a permanent metal or plastic number to identify 
each circuit.  A circuit schedule card and holder shall be mounted on the inside of the 
door and covered with plastic. 

C. Protective Devices: 

1. Protective devices, main, branch or sub-feed shall be thermal-magnetic-molded-
case circuit breakers, bolt-on type ampacities as scheduled on Drawings.  
Provide single handle, common trip for two and three-pole units.  Handle ties are 
not acceptable. 

2. Circuit Breakers, 250A and Larger:  Adjustable magnetic trip setting.  

3. Electronic Circuit Breakers, 400A and Larger:    RMS sensing; field-replaceable 
rating plug; with the following field-adjustable settings: 

a. Instantaneous trip. 

b. Long- and short-time pickup levels. 

c. Long- and short-time time adjustments. 

d. Ground-fault pickup level, time delay, and I2t response.  Where indicated 
on the drawings. 

4. GFCI Circuit Breakers:  Single- and two-pole configurations with 5-mA trip 
sensitivity, where indicated on the lighting and appliance panelboards. 

5. Molded-case circuit breakers shall be suitable for application; Rype SWD for 
switching fluorescent lighting loads; Type HACR for heating, air-conditioning, and 
refrigerating equipment. 

D. Electrical Equipment Adjacent to Panelboards:  Where scheduled provide a separate 
cabinet with screw cover and hinged door with flush lock keyed alike with panelboard.  A 
single cabinet may be used when a compartment (with appropriate barriers) under 
separate lockable door and cover is provided. 

E. Finish:  As specified for service switchboards in Section 16270 service and distribution 
switchboards. 
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2.2 DISTRIBUTION PANELBOARDS 

A. Each distribution panelboard shall be a deadfront, deadrear, U.L. listed, circuit breaker 
type with copper buses and comply with Federal Specification W-P-115a.  Construction 
shall be NEMA Class I.  Electrical ratings shall be as indicated on the Drawings. 

Series-connected or "integrated equipment" short circuit ratings shall not be applied in 
lieu of, or to comply with, short circuit and interrupting capacity ratings indicated on the 
Drawings unless specifically approved by the City Engineer.  Provide fronts with flush 
cylinder tumbler locks, trim clamps, and concealed hinges.   

Double doors or doors over 48 inches high shall have 3 point latching.  Provide 2 keys for 
each panelboard. Furnish panelboards with main lugs or main circuit breakers and all 
other circuit breakers as indicated on the drawings.  Each circuit breaker shall be 
provided with a means for individual padlocking.  Distribution panelboards shall be 
Square D. Co. I-line type or equal. 

2.3 LIGHTING AND APPLIANCE PANELBOARDS 

A. Each lighting and appliance panelboard shall be a U.L. listed circuit breaker type with 
copper buses and meet Federal Spec. W-P115a.  Electrical ratings shall be as indicated 
on the Drawings.  Series connected or "integrated equipment" ratings shall not be applied 
in lieu of or to comply with short circuit and interrupting ratings indicated on the Drawings, 
unless specifically approved by the City Engineer.  Provide fronts with flush cylinder 
tumbler locks, trim clamps, and concealed hinges.  Provide two keys for each 
panelboard.  Furnish panelboards with main lugs or main circuit breakers and all circuit 
breakers as indicated on the Drawings. 

B.  Each circuit breaker shall be provided with a means for individual padlocking.  Lighting 
and appliance panelboards shall be Square D. Co. Type NQO for 120/240 or 208/120 
volt systems, and Type NEHB for 480/277 volt systems.  

2.4 FABRICATION AND FEATURES 

A. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged 
trim cover. 

B. Directory Card:  With transparent protective cover, mounted inside metal frame, inside 
panelboard door. 

C. Bus:  Hard-drawn copper, 98 percent conductivity or Tin-plated aluminum. 

D. Main and Neutral Lugs:  Mechanical type suitable for use with conductor material. 

E. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment ground 
conductors; bonded to box. 

F. Future Devices:  Mounting brackets, bus connections, and necessary appurtenances 
required for future installation of devices. 

G. Isolated Equipment Ground Bus:  Adequate for branch-circuit equipment ground 
conductors; insulated from box, where indicated on the Drawings. 

H. Extra-Capacity Neutral Bus:  Neutral bus rated 200 percent of phase bus and UL listed as 
suitable for nonlinear loads, where indicated on the Drawings. 
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I. Skirt for Surface-Mounted Panelboards:  Same gage and finish as panelboard front with 
flanges  for attachment to panelboard, wall, and ceiling or floor.  Provide back, sides and 
removable front. 

J. Feed-through Lugs:  Mechanical type suitable for use with conductor material.  Locate at 
opposite end of bus from incoming lugs or main device, where indicated on the Drawings. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION OF PANELBOARDS 

A. Install equipment square, level and secure to the building structure by bolting. 

B. Align top of adjacent panelboards unless specifically noted otherwise.  Install 
panelboards over 29 inches high to mount highest protective device handle a maximum 
of 6'-6" or 5'-6" for panelboards up to 29 inches high, except where adjacent to taller 
panelboards. 

C. Flush enclosures shall be installed with the front edge flush with combustible finish 
surfaces and not more than 1/4 inch behind noncombustible finish surfaces, and shall be 
secured to framing or blocking except where embedded in masonry or concrete. 

D. Provide weather-proof gaskets on trims and doors of panelboards located in mechanical 
areas. 

3.2 OTHER APPLICABLE REQUIREMENTS 

A. Provide a typewritten circuit directory for each branch circuit.  Obtain City facility room 
numbers and use in final directory. 

B. Provide a schematic diagram and sequence of operation for control devices installed 
under separate door adjacent to panelboards. 

C. Install nameplates in accordance with provisions noted in Section 16190 – Electrical 
Identification. 

D. Equip each circuit breaker for electrical discharge lamps with a locking device unless 
circuit will be switched at panelboard.  Equip each circuit breaker for night-light circuits, 
fire alarm, security and control circuits with a locking device. 

E. Provide filler plates for all unused spaces. 

F. Stub five 3/4-inch empty conduits from each flush mounted panelboard into accessible 
ceiling space and cap for future use.  Stub four 1-inch empty conduits into raised floor 
space or below slab not on grade 

G. Wiring in Panelboard Gutters:  Arrange conductors into groups and bundle and wrap with 
wire ties after completing load balancing. 

3.3 COMMISSIONING 

A. Spot check breaker settings against Short Circuit Study   

B. Spot check phase balance after system is under load.  Ensure proper, thorough and 
accurate identification of load.  Trip breakers and validate load identified.  Test GFI 
breakers.  
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C. Receptacle Polarity Test:  Spot check receptacles installed or reconnected under this 
contract with a receptacle circuit tester.  Tester shall test for open ground, reverse 
polarity, open hot, open neutral, hot and ground reversed, hot or neutral and hot open. 

D. Check circuit labeling by de-energizing circuits while circuit tester is in the receptacle.  
Labeling shall be checked on the load/receptacle and at the breaker  

3.4 CLEANING 

A. On completion of installation, inspect interior and exterior of panelboards.  Remove paint 
splatters and other spots.  Vacuum dirt and debris; do not use compressed air to assist in 
cleaning.  Repair exposed surfaces to match original finish. 

END OF SECTION 
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SECTION 26 27 16 

CABINETS AND RACKS 

PART 1 - GENERAL 

1.1 GENERAL CONDITIONS: 

A. See the Conditions of the Contract (General, Supplementary and Special Conditions) and 
the General Requirements (Division 1). 

1.2 WORK INCLUDED:   

A. This section covers all equipment cabinets, enclosures and racks as shown on the 
drawings or as required to house the specified devices and equipment.  The work under 
this section consists of furnishing materials and equipment, performing labor and services 
necessary for the installation of the cabinets and racks required for a complete system. 

1.3 RELATED WORK SPECIFIED ELSEWHERE:   

A. Refer to all other Division 16 specification sections and drawings, and to the 
specifications and drawings under the General Construction Contract to ascertain the 
extent of work included. 

1.4 REFERENCED SPECIFICATIONS, MATERIALS AND/OR CODES: 

A. City of Los Angeles Electrical Code, latest adopted edition 

B. Electronic Industries Alliance (EIA) Standards.  EIA/ECA-310-E 

1.5 COOPERATION WITH OTHER TRADES:   

A. The Contractor shall coordinate the work of the section with that of other sections as 
required to ensure that the entire work of this Project will be carried out in an orderly, 
complete and coordinated fashion. 

1.6 SUBMITTALS: 

A. General:  Submittals shall be made in accordance with the General Provisions (Section 
16000) of these specifications. 

B. Provide thermal calculations for cabinets. Include sizing calculations for air conditioner or 
forced ventilation fans.  Account for solar gain for outside cabinets. 

PART 2 - PRODUCTS 

2.1 MATERIALS: 

A. Cabinets - Wall Mounted: 

1. All equipment cabinets installed indoors shall be NEMA [1] [12] enclosures. 

2. All equipment cabinets installed outside or exposed to weather shall be NEMA 
[3R] [4X] enclosures. 

3. Cabinets shall be constructed of 14 gauge rolled steel. 
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4. Cabinet doors shall be furnished with key lockable doors with all cabinets under 
Division 16 keyed alike. 

5. All cabinets shall be furnished with removable steel back panels for mounting 
equipment. 

6. Cabinets shall be furnished with appropriate size and quantity of knock-outs for 
conduit entry. 

7. Cabinets shall be grounded as specified in Section 16290. 

8. Cabinets shall be provided with adequate vents. 

9. All cabinets shall be furnished with black on white laminated plastic name plates 
identifying each cabinet as noted on the drawings. Lettering shall be minimum 
3/16” high. 

10. Cabinet finish shall be ANSI 61 gray inside and out. 

11. Cabinets shall be sized in strict accordance with the EIA/ECA-310-E. 

12. Cabinet back panels shall be furnished with a ground buss bar. 

13. Door size shall be selected to allow a minimum door swing of 90 degrees within 
the dimensional constraints of the equipment room. 

14. Cabinets shall be equipped with index card holders and cards mounted behind 
heavy plastic on inside of cabinet doors. 

15. Affix nameplates to cabinet doors with a minimum of two stainless steel 
escutcheon pins or screws. 

B. Vertical Cabinet - Floor Mounted: 

1. All vertical cabinets shall be free-standing floor mounted type having features 
and/or characteristics as follows: 

a. Panel Width - 19" 

b. Panel Height - 78-3/4" 

c. Overall Height - 87" Nominal 

d. Overall Depth - 25" Nominal 

e. Rear Door - Vented, except as otherwise specified. 

f. Front door with vents at top and bottom, except as otherwise specified. 

g. Plain top panel 

h. Frame-  14 ga. Cold rolled sheet steel 

i. Side panels - 18 ga. 

j. Styled frames with trim 

k. 19" EIA adjustable mounting rails for front and rear equipment mounting 
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l. Locks - all cabinets to be keyed alike 

m. Units shall be pre-assembled type 

n. Color - to be selected by Architect 

2. Cabinets grouped side-by-side shall have side panels on each section. 

3. Furnish and install blank 19" panels of color to match cabinet for all unused 
vertical mounting units on front mounting rails.  Maximum height of each filler 
panel shall be 10.5". 

C. Power Strips:    

1. Furnish and install plug-in or hardwired outlet strips as required to support the 
installed equipment. 

2. Power strips shall have a metallic case. 

3. Plug-in power strips shall be equipped with a locking plug and shall only be used 
with a compatible locking-type receptacle. 

D. Pedestals: 

1. Pedestals shall be weather-tight, seam welded, constructed of 14 gauge 
galvanized steel.  Where indicated on the drawings construction shall be 
stainless steel. 

2. Pedestals shall be furnished with gasketed panel for access to equipment 
contained within.  Panel shall be secured with security screws. 

3. Pedestal shall be painted to withstand environmental conditions and the final 
color shall be as specified by the Architect. 

4. Pedestal shall be pre-drilled for mounting of intercom stations, loop detectors, 
and other equipment as specified herein. 

5. Pedestal dimensions shall be as shown on the drawings. 

PART 3 - EXECUTION 

3.1 EXECUTION: 

A. Cabinets: 

1. Provide cabinets as necessary for proper installation of the equipment specified 
and in compliance with all codes and regulations. 

2. Secure all cabinets in place with anchors and lag bolts to ensure compliance with 
seismic requirements. 

3. Unused openings in cabinets shall be closed to afford protection equivalent to 
that of the wall of the cabinet. 

B. Ventilation: 

1. Furnish and install ventilation fans, vents, and filters for all cabinets where forced 
air cooling is required to maintain interior cabinet temperature at or below 95F. 
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2. For cabinets with forced ventilation, doors and side panels shall be solid with no 
louvers. 

3. Division 17 Subcontractor shall select vented vs. forced air cabinets based on the 
environment's conditions of the equipment room and equipment to be installed in 
each cabinet. 

C. Pedestals: 

1. Provide pedestals at all locations shown on the drawings. 

2. Secure pedestals to concrete base with anchors to ensure compliance with 
seismic requirements.  Anchors shall be located such that they are only 
accessible from inside the enclosure. 

3. Coordinate installation of required conduit such that all conduit is stubbed up 
inside pedestal. 

4. Cabinets shall be large enough and equipment spaced in cabinets to provide 
adequate spacing for airflow and maintenance. 

5. Locate all heat producing equipment, such as power supplies and amplifiers, at 
top of equipment cabinets. 

3.2 COMPLETION: 

A. General:   

1. Upon completion of the work, remove excess debris, materials, equipment, 
apparatus, tools and the like and leave the premises clean, neat and orderly. 

2. All cables shall be dressed neatly in each cabinet and rack.  Excess cable shall 
be trimmed and disposed of.  Any unused cables shall be identified with stainless 
steel tags showing the origination and marked as “spare”. 

END OF SECTION 
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SECTION 26 27 26 

WIRING DEVICES 

PART 1 - GENERAL 

1.1 SCOPE 

A. Required:  Provide and install wiring devices as indicated on the Contract Drawing and 
herein specified. 

B. Comply with the General Conditions, General Requirements and Section 16020 of this 
Division 16 concerning definitions, guarantees, submittals, as-builts, clean-up, etc. as 
applicable to work of this Section. 

1.2 SUBMITTALS 

A. Submit under the provision of Section 01330. 

B. Product Data:  For each product specified. 

C Maintenance Data:  For materials and products to include in maintenance manuals 
specified in Division 1.  

PART 2 - PRODUCTS 

2.1 GENERAL 

A. All wiring devices shall be specification grade, UL listed and labeled, conform to NEMA 
standards and meet the requirements of Federal specifications. 

2.2 BOXES 

A. Types: 

1. Provide galvanized steel knockout type outlet boxes with suitable plaster rings of 
similar material, for interior concealed wiring in dry, non-hazardous (classified) 
locations. 

2. Provide cast metal boxes for floor outlets, and where installed in walls direct 
contact with the earth.  Floor outlet boxes shall be Walker box 880 series or 
equal. 

3. Provide weatherproof cast metal outlet boxes for surface wiring, or in wet or 
damp locations, or where indicated on the Drawings, unless otherwise directed 
by the City Engineer.  Boxes shall be Crouse-Hinds FS, FD, GRF, GS, or VXF 
series. 

4. Provide sheet steel type with screw cover for pull and junction boxes over 100 
cubic inches, in dry non-hazardous (classified) locations. 

B. Sizes:  In accordance with Code for the number and size of conductors, but not less than 
indicated on the drawings nor less than 4 inch square trade size, except for cast metal 
type, or multigang masonry type embedded in concrete or masonry walls. 

C. Accessories: 
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1. Plaster rings, fixture studs, covers, plates, dividers, etc., as required. 

2. Weatherproof covers, plates, and other accessories in wet or damp locations.   

2.3 SWITCHES 

A. All switches shall be specification grade and meet Federal Spec. W-S-896E. 

B. Provide screw type; push-in type connections not acceptable. 

C. Switches shall be self-grounding, color coded, silent or quiet type, and rated 120-277 
Volts AC, 20 ampere rating, totally enclosed, where installed in AC systems Bakelite or 
composition base with "T" rating for AC loads, standard toggle handle, side wired only 
and binding screw terminals with screwdriver slot. 

D. Where pilot lights are specified for switches, they shall be the neon type 1/25 W. mounted 
under the same plate as the switch.  Lighted toggles are not acceptable. 

E. Momentary contact switches shall be three position toggle, 20 Ampere rating at 120 Volts 
AC. 

F. Single pole switches shall be equal to Bryant 1121-I; two pole switches Bryant 1122-I; 
three way switches Bryant 1123-I; four way switches Bryant 1124-I. 

G. Approved Manufacturers: 

1. Hubbell/Bryant; 
2. General Electric; 
3. Or equal.  

2.4 PLATES AND COVERS 

A. Required:  For all switches, receptacles, junction boxes, telephone and other outlets. 

B. Finishes of Plates and Devices: 

Location Plate  Device 

General interior  White  White 
finished areas 

Interior finished areas  Black  Black 
over wood panels 

On exterior with  Corrosion Brown 
spring loaded cover  resistant 

In equipment rooms  Galvanized Brown 
or other generally 
unfinished areas 

Janitor and utility Stainless Gray 
rooms  steel 

Toilet rooms  Stainless Ivory 
steel 
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C. Provide the Following:  Unless otherwise directed by the City Engineer, provide 
telephone, TV, and communication outlet plates with a bushed hole. 

D. Provide engraved or etched plates for all lock switches, pilot switches, switches from 
which the equipment or circuit controlled cannot be readily seen, three or more switches 
under a common plate and for switches as indicated. 

E. Stainless steel plates, type 302 non-magnetic with beveled edges, 0.040" thick with satin 
finish.  Leviton 84000-40 series or approved equal. 

F. Galvanized steel plates shall be square or rectangular and hot dipped galvanized or 
sherardized beveled edges and 0.040" thick. 

G. Provide weatherproof receptacles with spring-loaded, corrosion resistant covers with 
gasket for mounting on outdoor type or flush wall boxes.  Leviton 6196-V or approved 
equal. 

H. Provide plates equipped with close fitting openings for the exact device to be used.  
Provide plates for telephone outlets equipped with bushed openings. Synthetic plates shall 
be smooth finish as manufactured by Pass & Seymour, Sierra, Leviton, or approved equal. 

I. Provide brass covers for floor receptacles with duplex flap opening flush with floor  
See also Section 16115, sub-section 2.2, paragraph E.. 

J. Provide brass covers for data and communications floor outlets with 2-1/8 x 1 inch 
combination threaded opening. 

K. Engraved plates and covers for equipment and controls, motors, for switches out of sight 
of the equipment controlled, for receptacles rated other than 125 volts, and for ganged 
switches (except no more than two switches controlling lights in the same room).  
Engraving shall provide positive identification acceptable to the City Engineer. 

2.5 RECEPTACLES 

A. Types: 

1. All receptacles shall be specification grade and meet Federal Spec. WC 596 E. 

2. Provide screw terminal type receptacles.  Push-in type connections are not 
acceptable. 

3. Straight blade 125 volt, 15 and 20 ampere duplex type shall be equal to Bryant 
5262-I or 5263-I; single type shall be Bryant 5661-I or 5461-I. 

4. Straight blade 250 volt, 15 and 20 ampere duplex type shall be equal to Bryant 
5662-I or 5462-I; single type shall be Bryant 5661-I or 5461-I. 

5. Combination duplex receptacles, straight blade 125/250 volt, 15 and 20 amperes, 
shall be equal to Bryant 5292-I or 5492-I. 

6. Clock hanger receptacles shall be Bryant 2828-GS or equal. 

7. Special outlets of other types shall be as indicated on the Contract Drawings. 
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2.6 OCCUPANCY SENSORS: 

A. Wall-mounted, passive infrared sensors, as specified on the contract drawings or 
approved equal. 

B. Ceiling mounted combination, passive infrared and ultra sonic, as approved on the 
contract drawings or approved equal. 

2.7 CONTROLS 

A. Required:  For all equipment furnished in this and other divisions, as required by Code, 
and as indicated on the Contract Drawings and in the specifications.  All devices shall be 
listed by U.L. or another approved testing laboratory. 

B. Types:  

1. Circuit Breakers:  Thermal-magnetic with interrupting and trip ratings as indicated 
on the drawings.  Equip each breaker with a device for individual padlocking.  
Circuit breakers shall meet Federal Specifications W-C-375B. 

2. Enclosed Safety Switches:  Shall be externally operable, heavy duty "tease-
proof", fusible and nonfusible with number of poles and ratings as indicated on 
the Contract Drawings.  Provide suitable rejection type fuse holders for Class R 
fuses.  Switches shall meet Federal Spec. W-S-865C.  Switches shall be as 
manufactured by Square D Co. or equal. 

3. Fuses:  All fuses shall meet U.L. Standard 198.  Provide a label within each fuse 
enclosure indicating fuse replacement type and ratings.  Provide one complete 
set of each type and rating of fuses and limiters, as spares.  Fuses shall be one 
of the following types: 

a. Current-limiting Class L; Bussman KRP-C or KTU. 

b. Current-limiting Class J; Bussman JKS or JHC. 

c. Dual element Class RK-1; Bussman KTS-R or KTN-R. 

d. Dual element Class RK-5; Bussman FRS-R or FRN-R. 

e. Low Peak dual element Class RK-5; Bussman LPS-R or LPN-R. 

f. For secondary protection of control transformers rated 500 V.A. and 50 
volts, or less; Bussman FNQ fuses with HPS-D or HPL-B fuse holder or 
equal. 

g. Fuses for direct-current circuits shall be identified for the use. 

h. Other required fuses, if not specified, shall be standard nonrenewable 
type; Bussman FRN or FRS for circuits where available fault current is 
10,000 amperes or less. 

4. Terminal connection blocks shall be provided in switch and circuit breaker 
enclosures in which grounded (neutral) conductors are installed. 

5. Magnetic Motor Starters:  Shall be across-the-line start type with overload and 
low voltage protection; Square D. Co. Class 8536.  Combination starters shall be 
fusible or nonfusible disconnect switch type; Square D. Co. Class 8538, or motor 



WORK ORDER NO. E1701121B WIRING DEVICES 
RESEDA SKATE FACILITY 26 27 26 - 5 

circuit protector type (instantaneous trip only); Square D. Co. Class 8539.  
Reversing starters shall be Square D. Co. Class 8736 or 8739 or equal.  Ratings 
shall be as indicated on the Drawings.  Equip each circuit breaker with a device 
for individual padlocking. 

6. Manual Motor Starters:  Pushbutton type with overloads; Square D. Co. Class 
2510 Type M.  Toggle type with overloads; Square D. Co. Class 2510 Type F.  
Toggle type without overloads; Square D. Co. Class 2510 Type K or equal.  Each 
device shall have provision for padlocking. 

7. General Purpose Contactors:  Shall be ASCO 1000 Series or equal with number 
of poles and ratings as indicated on the drawings.  Provide suitable hinged door 
enclosures. 

8. Lighting Contactors:  Electrically operated, mechanically held, with coil clearing 
contacts; ASCO Remote Control (RC) Switches or equal with number of poles 
and ratings as indicated on the Drawings.  Provide suitable hinged door 
enclosures. 

9. Pushbutton and Other Control Devices:  Shall be Square D.Co. Class 9001 Type 
K or equal, in suitable enclosures with legend plates. 

10. Pilot Lights:  Shall be Square D. Co. Class 9001 Type K, transformer type or 
equal.  Shall have push-to-test feature where installed in switchboards or motor 
control centers. 

11. Control Relays:  Shall be Square D. Co. Class 8501 Types D, H, or L. or equal.  
Install relays in suitable enclosures. 

12. Time Switches:  Provide types with minimum 10-hour spring driven automatic 
rewind reserve power.  For control of mechanical systems or equipment provide 
7 day dial type with features permitting daily control or omission; Paragon 7000 
Series.   For control of mechanically-held lighting contactors provide astronomic 
type with day omitting device and momentary contact single pole double-throw 
switching; Paragon 47216-OSZ or equal.  Number of poles and voltages for time 
switches shall be as indicated on the Drawings. 

13. Emergency Control Switches:  Shall be ASCO equal to #124 Series break-glass 
devices for mechanical or data processing rooms or similar applications. 

14. Three-Position Selector Switches:  Shall be equal to Bryant 4922-I for maintained 
contact type; Bryant 4921-I for momentary contact type. 

15. Manual Timers:  Spring-wound timers shall be equal to M.R. Rhoades Inc. "Mark-
Time" 125 V. 20 A. 

16. Identification:  Identify all control and disconnecting devices by engraved 
laminated plastic nameplates designating the equipment controlled, except 
where device plates are engraved. 

a. Motors and other equipment shall be suitably and durably identified to 
correspond to the control or disconnecting device.  Nameplate lettering 
shall be white on black finish and 1/8 inch high minimum. 

b. Marking shall be as indicated on the drawings or as approved by the City 
Engineer.  Nameplates shall be affixed with a minimum of two 
escutcheon pins or screws. 
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PART 3 - EXECUTION 

3.1 GENERAL 

A. Each class of device shall be furnished by one manufacturer for the total project. Mixing 
of devices by different suppliers will not be permitted. 

3.2 BOX INSTALLATION 

A. Install boxes where indicated on the Contract Drawings and coordinate locations with 
structural and architectural features for proper installation.  Boxes shall be accessible. 

B. Install boxes for wall mounted local switches at 4 feet to center above floor or standing 
surface unless otherwise directed by the City Engineer.  The maximum height in 
handicapped areas shall be 48 inches. 

C. Install boxes for wall mounted receptacles, signal and communication outlets at 15 inches 
to center above floor or standing surface except where located above counter tops, or 
used for clock outlets, or as otherwise indicated on the Drawings or directed by the City 
Engineer. 

3.3 RECEPTACLE AND SNAP SWITCH INSTALLATION 

A. General: 

1. Install receptacles and switches square, level, secure, and connected to a single 
set of circuit conductors at each outlet.  Plaster ears of receptacles and switches 
installed in flush boxes shall be seated against the finish surface. 

2. Install closely adjacent snap switches in a single multi-gang type box, unless 
otherwise directed by the City Engineer. 

3. Install permanent barriers between switches where the voltage between switches 
exceed 300 volts. 

4. Connect all devices by wrapping conductor around binding screw terminals. 

5. Provide GFCI type receptacles in toilet, kitchen counters and for all outdoor 
locations where required by code. 

3.4 OUTLET PLATES AND COVER INSTALLATIONS 

A. General: 

1. Install square, level and secure.  Plates installed at flush outlets shall be seated 
against the finish. 

2. Properly identify plates and covers as required and noted in Subsections 2. 5 D 
and K of this Section as applicable. 

3. Provide jumbo size plates for outlets installed in masonry walls. 

4. Properly align and plumb all devices and plates.  Fit plates flat against walls and 
tights against surfaces of devices without strain on the plate. 
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5. Code sized (#12 minimum) bonding jumper shall connect grounded outlet box to 
receptacle grounding terminal on all flush mounted units. 

END OF SECTION 
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SECTION 26 27 29 

ELECTRIC VEHICLE CHARGING STATIONS 

PART 1 - GENERAL 

1.1 SCOPE 

A. Furnish and install electric vehicle (EV) charging stations and appurtenances as indicated 
on the Contract Drawings and specified hereinafter. 

B. Comply with the General Conditions, General Requirements and the requirements of 
Division 26 concerning definitions, guarantees, submittals, as-builts, etc. as applicable to 
work of this Section. 

1.2 RELATED WORK 

A. Related Sections: The following sections contain requirements that relate to this section: 

1. Division 1 General Requirements.  

1.3 SUBMITTALS 

A. Conform to applicable provisions of the General Requirements and of this specification 
Section. 

B. Conform to the following as applicable: 

1. Complete catalog data including input and output voltages, currents, ratings, 
configurations, accessories and finishes.  

2. Submit data for safety features, including over-current disconnect, surge 
protection, ground fault protection, and compliance with safety standards. 

3. Submit communications interface with existing LAPD EV charging systems. 

4. Submit noise data. 

1. 4 QUALITY ASSURANCE 

A. Work of this Section shall comply with applicable legal requirements and standards 
specified and the following: 

1. UL2594 Standard for Electric Vehicle Supply Equipment 

2. UL2231 Safety for Personnel Protection Systems for Electric 
Vehicle (EV) Supply Circuits 

3. NEC Article 625 Electric Vehicle Charging Systems. 

B. Demonstrations: EV charger demonstrations shall occur within 2 weeks prior to project 
acceptance. 
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1.5 WARRANTY AND MAINTENANCE 

A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of 
other rights Owner may have under other provision of the Contract Documents and shall 
be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the Contract Documents. 

B. Special Warranties:  Written warranty, executed by manufacturer agreeing to replace or 
repair defects or failures in materials or workmanship within specified warranty period. 

1. Defects in materials, equipment or workmanship occurring in the warranty period 
shall be repaired or replaced at the Contractors/ Manufacturer’s expense. 

PART 2 - PRODUCTS 

2.1 ELECTRIC VEHICLE PEDESTAL CHARGING STATIONS 

A. Equipment: 

1. EV Level 2 charger, standard single or dual mount, 30A, pedestal charging 
station in NEMA 3R rated cabinet, designed for outdoor use. 

2. EV fast charger 64A, pedestal charging station in NEMA 3R rated cabinet, 
designed for outdoor use. 

B. Charging station to provide following: 

1. Output cable: Single output cable extending to 18 feet, with cable organizer 
integral with pedestal. Standard EV connector complying with SAEJ1772. 

2. Pedestal Electrical supply:  208 VAC,  40A, 60 Hz (Level 2 charger), and 480 
VAC, 64A, 60 Hz (fast charger). 

3. Charging power output:  208 to 240VDC, 30A (Level 2 charger), and 50 to 500 
VDC, 0 to 120A (fast charger). 

4. Ground fault protection:  Internal with auto re-closure. 

5. Auto restart after ground fault or mains loss. 

6. Authentication using RFID card, and networkable with existing Police Station. 

7. Simple user interface: Front panel indicators or display showing power status, 
charge indicator, system fault indicator, general fault indicator. 

8. Ambient operating temperature range:  -20 degF to 120 degF 

C. Manufacturers: Efacec Model QC45 (fast charger), EVSA Model 3703 (Level 2 charger), 
or equal. 

PART 3 - EXECUTION 

3. 1 INSTALLATION  

A. General: 
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1. Install EV charging equipment in a manner recommended by manufacturer and 
accepted by the City Engineer. 

2. Furnish and install all additional supports, and other structural reinforcements to 
properly and safely mount equipment, all acceptable to the City Engineer.  

END OF SECTION 
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SECTION 26 27 80 

ELECTRICAL IDENTIFICATION 

PART 1 - GENERAL 

1.1 SCOPE 

A. Required:  Furnish and install nameplates and warning sign where indicated on the 
Contract Drawings or herein specified. 

B. Comply with the General Conditions, General Requirements and Division 16 concerning 
definitions, guarantees, submittals, as-builts, clean-up, etc. as applicable to work of this 
Section. 

C. Work includes but is not necessarily limited to the following: 

1. Nameplates and warning signs permanently installed on all electrical equipment 
and devices including, but not limited to, the following items: 

a. Transformers, switchboards, motor control centers, panelboards, 
variable frequency drives, pullboxes, cabinets and motors. 

b. Enclosures for all separately enclosed devices including, but not limited 
to, disconnect switches, circuit breakers, contactors, time switches 
control stations and relays, fire alarm panels and lighting control panel. 

c. Wall switches not within sight of outlet controlled. 

d. Special systems such as, but not limited to, telephone, fire alarm, 
warning and signal systems.  Identification shall be at each equipment 
rack, terminal cabinet, control panel, annunciator and pullbox. 

e. Devices mounted within and part of equipment including circuit breakers, 
switches, control devices, control transformers, relays, indication devices 
and instruments. 

PART 2 - PRODUCTS 

2.1 NAMEPLATE DESIGNATIONS SHALL CLEARLY STATE 

A. Manufacturer's nameplate including equipment design rating of current, voltage, KVA, 
HP, bus bracing rating or as applicable. 

B. Equipment nameplates designating system usage and purpose, system nominal voltage, 
equipment rating in KVA, amperes, HP and RPM as applicable.  Designation data per 
drawings shall be supplied with Shop Drawings approval. 

C. Panelboard nameplates showing panel designation, voltage, phase and source. 

2.2 MANUFACTURERS DEVICE NAMEPLATES 

Device usage, purpose, or circuit number; manufacturer and electrical characteristic ratings 
including the following: 
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A. Circuit Breakers:  Voltage, continuous current, maximum interrupting current and trip 
current. 

B. Switches:  Voltage, continuous current, horsepower or maximum current switching.  If 
fused, include nameplate stating "Fuses must be replaced with current limiting type of 
identical characteristics". 

C. Contactors:  Voltage, continuous current, horsepower or interrupting current, and whether 
"mechanically held" or "electrically held". 

D. Motors:  Rated voltage, full load amperes, frequency, phases, speed, horsepower, code 
letter rating, time rating, type of winding, class and temperature. 

E. Controllers:  Voltage, current, horsepower and trip setting of motor running overcurrent 
protection. 

F. Motor Control Centers:  Horizontal and vertical bus ratings. 

2.3 MATERIALS 

A. For Nameplates:  Three layer laminated plastic or Micarta with engraved black letters 
over white background. 

B. For Emergency Equipment:  Use engraved white letters over red background. 

C. For Warning Signs:  Minimum 18 gauge steel with red lettering on white porcelain enamel 
finish. 

PART 3 - EXECUTION 

3.1 MOUNTING 

Nameplates shall be mounted by self-tapping, threaded stainless steel screws and bolts, or by 
rivets.  Adhesive types are not acceptable. 

3.2 MINIMUM LETTER HEIGHTS ON NAMEPLATES (AS APPLICABLE) 

A. Panelboards, Switchboards and Motor Control Centers and Special Systems Enclosures:  
1/4 inch identifies equipment designation; 3/16 inch identifies voltage rating and source. 

B. Individual Circuit Breakers, Switches, and Motor Starters in Panelboards, Switchboards, 
and Motor Control Centers:  1/4 inch identifies circuit and load served, including location. 

C. Individual Circuit Breakers, Enclosed Switches, and Motor Starters:  1/4 inch identify load 
served. 

D. Transformers:  1/4 inch identifies equipment designation; 3/16 inch identifies primary and 
secondary voltages, primary source and secondary load.  Include location of primary 
source or secondary load if remote from transformer. 

3.3 WARNING SIGNS 

A. Warning signs shall be permanently mounted with stainless steel screws or nickel-plated 
brass bolts. 
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B. Warning signs to read "DANGER - HIGH VOLTAGE", with letters 1-1/2 inch high, 1/4 
inch stroke minimum. 

C. Provide warning sign on all doors or immediately next to door for equipment rooms or 
closets containing equipment energized above 150 volts to ground. 

END OF SECTION 
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SECTION 26 29 13 

MOTOR CONTROL CENTERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

B. Related Sections: The following sections contain requirements that relate to this section: 

1. Section 16560 " Municipal Facilities Electrical Commissioning Requirements " for 
commissioning requirements.  

2. Section 16570 " Municipal Facilities Electrical Testing Requirements" for testing 
requirements.  

1.2 SUMMARY 

A. This Section includes motor-control centers for use on AC circuits rated 600 V and less. 

B. Related Sections include the following: 

1. Section 16190, "Electrical Identification" for labeling materials. 
2. Section 16210, “Switches, Disconnect and Safety”. 

1.3 SUBMITTALS 

A. Submit under the provisions of Section 01330.  

B. Product Data:  For products specified in this Section.  Include dimensions, ratings, short-
circuit rating, and data on features and components. 

C. Shop Drawings:  For each motor-control center specified in this Section.  Include 
dimensioned plans, elevations, and component lists.  Show ratings, including short-time 
and short-circuit ratings, and horizontal and vertical bus ampacities. 

1. Schedule of features, characteristics, ratings, and factory settings of individual 
motor-control center units. 

2. Wiring Diagrams:  Interconnecting wiring diagrams pertinent to class and type 
specified for motor-control center.  Schematic diagram of each type of controller 
unit indicated. 

D. Field Test Reports:  Indicate and interpret test results for compliance with performance 
requirements. 

E. Maintenance Data:  For products to include in the maintenance manuals specified in 
Division 1.  Include operating instructions required per 3.4.B. 

F. Load-Current and Overload-Relay Heater List:  Compile after motors have been installed 
and arrange to demonstrate that selection of heaters suits actual motor nameplate full-
load currents. 
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G. Qualification Data for Field Testing Agency:  Certificates, signed by Contractor, certifying 
that agency complies with requirements specified in "Quality Assurance" Article below. 

1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Maintain, within 100 miles of Project site, a service center 
capable of providing training, parts, and emergency maintenance and repairs. 

B. Field Testing Agency Qualifications:  An independent testing agency with experience and 
capability to satisfactorily conduct testing indicated without delaying the Work.  Evaluation 
criteria shall be according to ASTM E 699. 

C. Source Limitations:  Obtain similar motor-control devices through one source from a 
single manufacturer. 

D. Comply with NFPA 70 NEMA, IEEE, UL & ANSI Standards. 

E. Listing and Labeling:  Provide motor-control centers and components specified in this 
Section that are listed and labeled. 

1. The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, 
Article 100. 

2. Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing 
Laboratory" as defined in OSHA Regulation 1910.7. 

F. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
motor-control centers, including clearances between motor-control centers and adjacent 
surfaces and items, and are based on types and models indicated.  Other manufacturers' 
motor-control centers with equal performance characteristics and complying with 
indicated maximum dimensions may be considered.  Refer to Section 01330, “Shop 
Drawings/Submittals." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver in shipping splits of lengths that can be moved past obstructions in delivery path 
as indicated. 

B. Store so condensation will not occur on or in motor-control centers.  Provide temporary 
heaters as required to prevent condensation. 

C. Handle motor-control centers according to NEMA ICS 2.3, "Instructions for the Handling, 
Installation, Operation, and Maintenance of Motor Control Centers."  Use factory-installed 
lifting provisions. 

1.6 COORDINATION 

A. Coordinate features of controllers and accessory devices with pilot devices and control 
circuits to which they connect. 

B. Coordinate features, accessories, and functions of each motor controller with the ratings 
and characteristics of the supply circuit, the motor, the required control sequence, and 
the duty cycle of the motor and load. 
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1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed, are packaged with 
protective covering for storage, and are identified with labels describing contents. 

1. Spare Indicating Lights:  Furnish 6 of each type required. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

1. Eaton; 
2. Tesco Controls; 
3. Or equal.  

2.2 MOTOR-CONTROL CENTERS 

A. Wiring:  NEMA ICS 3, Class I, Type B. 

B. Enclosures:  Free-standing structure as indicated. U.L.listed,  NEMA 250, Type 2, unless 
otherwise indicated to meet environmental conditions at installed location. 

1. Outdoor Locations:  NEMA 250, Type 3R. 

2. Compartments:  Modular; individual doors have concealed hinges and quick-
captive screw fasteners.  Interlocks on combination controller units require 
disconnect means in off position before door can be opened or closed, except by 
consciously operating a permissive release device. 

3. Interchangeability:  Compartments are constructed to remove units without 
opening adjacent doors, disconnecting adjacent compartments, or disturbing the 
operation of other units in control center.  Units requiring the same size 
compartment are interchangeable, and compartments are constructed to permit 
ready rearrangement of units, such as replacing 3 single units with one unit 
requiring 3 spaces, without cutting or welding. 

4. Wiring Spaces:  Each vertical section of structure with horizontal and vertical 
wiring has spaces for wiring to each unit compartment in each section, with 
supports holding wiring in place. 

5. Controls:  As specified elsewhere herein and as indicated on the Drawings. Each 
magnetic starter shall be provided with a hand-off-auto selector switch and a red 
"on" pilot light. Control power shall be 120 volts from integral transformer(s) 
unless indicated otherwise on the Drawings. Control transformer insulation shall 
be Class H. Provide suitable primary and secondary over current protection, and 
ground the secondary of control transformers. The secondary grounded 
conductor shall be identified with continuous white insulation.   

Where external control circuits are used a disconnecting means shall be provided 
in the control center and identified with a red laminated plastic nameplate marked 
"120 volt external control". Provide each motor control unit with a wiring diagram 
and overload heater chart affixed to the inside of the unit door or cover.  
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Overload heaters shall be installed only after verification of actual motor FLA 
ratings. 

C. Short-Circuit Current Rating for Each Section:  Minimum 42,000 amps symmetrical RMS 
or as specified on the drawings. 

2.3 BUSES 

A. Material:  Plated copper. 

B. Ampacity Ratings:  As indicated for horizontal and vertical main buses. 

C. Equipment Ground Bus:  Noninsulated, horizontal copper bus 2 by 1/4 inch, minimum. 

D. Horizontal Bus Arrangement:  Main phase, and ground buses extended with same 
capacity the entire length of motor-control center, with provision for future extension at 
both ends by bolt holes and captive bus splice sections or approved equivalent. 

E. Short-Circuit Withstand Rating:  Minimum 42,000 amps symmetrical rms Or as specified 
on the drawings. 

2.4 FUNCTIONAL FEATURES 

A. Description:  Modular arrangement of motor controllers, control devices, overcurrent 
protective devices, transformers, panelboards, instruments, indicating panels, blank 
panels, and other items mounted in compartments of motor-control center as indicated. 

B. Motor-Controller Units:  Combination controller units of types and with features, ratings, 
and circuit assignments indicated. 

1. Units with full-voltage, across-the-line, magnetic controllers up to and including 
Size 3 are installed on drawout mountings with connectors that automatically line 
up and connect with vertical-section buses while being racked into their normal, 
energized positions. 

2. Units have short-circuit current ratings equal to or greater than short-circuit 
current rating of motor-control center section. 

3. Units in motor-control centers with Type B wiring shall be equipped with pull-
apart terminal strips or drawout terminal boards for external control connections. 

C. Overcurrent Protective Devices:  Types of devices with features, ratings, and circuit 
assignments indicated.  Individual feeder-tap units through 225-A rating shall be installed 
on drawout mountings with connectors that automatically line up and connect with 
vertical-section buses while being racked into their normal, energized positions. 

D. Spaces and Blank Units:  Compartments fully bused and equipped with guide rails or 
equivalent, ready for insertion of drawout units.  Provide bus barrier and compartment 
door. 

E. Spare Units:  Type, sizes, and ratings as indicated, and installed in compartments 
indicated "spare." 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive motor control centers for compliance with installation 
tolerances and other conditions affecting performance of motor control centers installation.  
Do not proceed with installation until unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Select features of each motor controller to coordinate with ratings and characteristics of 
supply circuit and motor; required control sequence; duty cycle of motor, drive, and load; 
and configuration of pilot device and control circuit affecting controller functions. 

B. Select horsepower rating of controllers to suit motor controlled. 

C. Push-Button Stations:  In covers of magnetic controllers for manually started motors 
where indicated, start contact connected in parallel with sealing auxiliary contact for low-
voltage protection. 

D. Hand-Off-Automatic Selector Switches:  In covers of manual and magnetic controllers of 
motors started and stopped by automatic controls or interlocks with other equipment. 

3.3 INSTALLATION 

A. Install motor-control centers according to NEMA ICS 2.3 and manufacturer's written 
instructions. 

B. Anchor each motor-control center assembly to steel-channel sills arranged and sized 
according to manufacturer's written instructions.  Attach by tack welding or bolting.  Level 
and grout sills flush with motor-control center mounting surface. 

C. Install motor-control centers on concrete housekeeping bases conforming to Section 
03300, "Cast-in-Place Concrete." 

D. Fuses:  Install fuses in each fusible switch as indicated, oriented for label readability. 

3.4 IDENTIFICATION 

A. Identify field-installed wiring and components and provide warning signs according to 
Section 16190, "Electrical Identification." 

B. Operating Instructions:  Frame printed operating instructions for motor-control centers, 
including control sequences, and emergency procedures.  Fabricate frame of finished 
wood or metal and cover instructions with clear acrylic plastic.  Mount on front of motor-
control centers. 

3.5 CONTROL WIRING INSTALLATION 

A. Install wiring between motor-control devices according to Section 16180, “Wiring Devices." 

B. Bundle, train, and support wiring in enclosures. 

C. Connect hand-off-automatic switch and other automatic control devices according to an 
indicated wiring diagram or one that is manufacturer approved, where available. 
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1. Connect selector switches to bypass only the manual and automatic control 
devices that have no safety functions when switch is in the hand position. 

2. Connect selector switches with motor-control circuit in both hand and automatic 
positions for safety-type control devices such as low- and high-pressure cutouts, 
high-temperature cutouts, and motor-overload protectors. 

3.6 CONNECTIONS 

A. Tighten motor-control center bus joint, electrical connector, and terminal bolts according 
to manufacturer's published torque-tightening values.  Where manufacturer's torque 
values are not indicated, use those specified in UL 486A and UL 486B. 

3.7 FIELD QUALITY CONTROL 

A. Testing Agency:  Provide services of a qualified independent testing agency to perform 
specified testing. 

B. Testing:  After installing motor-control center and after electrical circuitry has been 
energized, demonstrate product capability and compliance with requirements. 

1. Procedures:  Perform each visual and mechanical inspection and electrical test 
stated in NETA ATS, Sections 7.5, 7.6, and 7.16.  Certify compliance with test 
parameters. 

2. Remove and replace malfunctioning units with new units, and retest. 

3.8 COMMISSIONING 

A. Spot check breaker settings against Short Circuit Study.  Short Circuit Study to be 
performed by the contractor. 

B. Test the operation of the starters in Hand and Off  Automatic control will generally be 
tested with the functional testing of the device. 

C. Spot check insulation resistance on the MCC bus and control circuits. 

D. Spot check voltage levels and resistance to ground 

3.9 CLEANING 

A. Inspect interior and exterior of motor-control centers.  Remove paint splatters and other 
spots, dirt, and debris.  Touch up scratches and mars of finish to match original finish.  
Clean devices internally, using methods and materials recommended by manufacturer. 

3.10 DEMONSTRATION 

A. Training:  

1. Conduct a minimum of 4 hours of training in operation and maintenance as 
specified in Division 1 Section 01770, "Project Closeout."  Include training 
relating to equipment operation and maintenance procedures. 

2. Schedule training with at least 7 days' advance notice.   Deliver maintenance 
manuals to Owner before training commences. 

END OF SECTION 



WORK ORDER NO. E1701121B LOW VOLTAGE MOTOR CONTROL 
RESEDA SKATE FACILITY 26 29 15 - 1 

SECTION 26 29 15 

LOW VOLTAGE MOTOR CONTROL 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall furnish and install all group-mounted and unit motor control as 
required for each motor furnished for installation all in accordance with the requirements 
of the Contract Documents.  

B. When motors furnished differ from the indicated, the CONTRACTOR shall, at no 
additional cost to the CITY, make the necessary adjustments to wiring, conduit, 
disconnect devices, motor starters, branch circuit protection, and other affected material 
or equipment to accommodate the motors actually installed.   

C. Make like items of equipment provided hereunder the end products of one manufacturer 
in order to achieve standardization for appearance, operation, maintenance, spare parts, 
and manufacturer's service.   

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. The work of the following Divisions or Sections applies to the work of this Section.  Other 
Sections of the Specifications, not referenced below, shall also apply to the extent 
required for proper performance of this work. 

1. Section 16020 Municipal Facilities General Electrical Requirements. 
2. Section 16100 Basic Materials and Methods. 
3. Section 16490 Electric Motors 

1.3 REFERENCE SPECIFICATIONS, CODES, AND STANDARDS 

A. All work specified herein shall conform to or exceed the applicable requirements of the 
referenced portions of the following publications to the extent that the provisions thereof 
are not in conflict with other provisions of these specifications. 

1. Codes and Standards: 

LAEC City of Los Angeles Electrical Code, latest adopted edition 

California Code of Regulations Title 8, Industrial Relations, Subchapter 5, 
Electrical Safety Orders.  

2. Commercial Standards: 

UL 845 Standards for Safety Electric Motor Control Centers. 

NEMA ICS-1 General Standard for Industrial Control and 
Systems 

NEMS ICS-2 Industrial Control Devices, Controllers and 
Assemblies 
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1.4 CONTRACTOR SUBMITTALS 

A. Shop drawing submittals shall comply with the "Contractor Submittals" paragraph of 
Section 16012, "Municipal Facilities General Electrical Requirements". 

B. The following submittals and specific information shall be provided. 

1. One-line diagrams,  
2. Elementary diagrams,  
3. Connection diagrams,   
4. Interconnection diagrams,  
5. Protective device time-current characteristics on conventional-sized 

transparencies, 
6. Operational description,   
7. Installation instructions,   
8. Maintenance instructions,  
9. Spare parts list,   
10. Test reports, including procedures, test conditions, results and graphs. 

1.5 QUALITY ASSURANCE 

A. Quality assurance shall be in accordance with Section 16010 Wastewater Facilities 
General Electrical Requirements. 

B. Electrical and Mechanical Testing: All components shall be factory tested in accordance 
with the applicable NEMA ICS requirements. 

C. Field Testing: Field tests shall be performed in accordance with Section 16030 
Wastewater Facilities Electrical Testing Requirements. 

PART 2 - PRODUCTS 

2.1 MOTOR CONTROL, GENERAL 

A. Provide each motor with a suitable controller and devices that will function as specified 
for the respective motors and meeting NEMA ICS 2, the NEC, and UL.   

B. Provide each motor controller with thermal overload protection in all ungrounded phases.  
Use protection consisting of thermal overload relays meeting NEMA ICS 2 which are 
sensitive to motor current and mounted within the motor controller, or a combination of 
thermal protectors embedded within the motor windings and controller-mounted overload 
relays, as indicated.  Use overload protection devices of the inverse-time current 
characteristic type.   

C. Provide controller-mounted overload relays of the manual-reset type with externally 
operated reset button when used without motor thermal protectors; when used in 
conjunction with thermal protectors, provide the automatic reset type.  Select and install 
overload relay heaters after the actual nameplate full-load current rating of the motor has 
been determined.   

D. If power factor correction capacitors are connected on the load side of the overload 
relays, incorporate the resulting reduction in line current in the selection of overload relay 
heaters.   

E. Install and connect any required thermal protector monitoring relay provided by motor 
manufacturer in motor-control circuit and provide manual reset function 
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2.2 MANUALLY OPERATED STARTERS, FRACTIONAL HORSEPOWER 

A. Provide starters meeting NEMA ICS 2 with the enclosures shown, rated 1 hp at single-
phase, ac voltages of 115 and 230 volts, and with thermal overload protection, and toggle 
or pushbutton operation.  Provide for locking in the OFF position.   

2.3 MANUALLY OPERATED STARTERS, INTEGRAL HORSEPOWER 

A. Provide starters meeting NEMA ICS 2 of the horsepower rating, voltage, number of 
phases, and enclosure shown and with thermal overload protection, and pushbutton or 
toggle switch operation.  Provide for locking in the OFF position.  Provide running 
overcurrent protection.   

2.4 FULL VOLTAGE MAGNETIC STARTERS 

A. Provide starters meeting NEMA ICS 2, Class A, with the rating and enclosure shown.  
Starters shall be full voltage, non-reversing horsepower rated, providing combined 
protection against running and stalled overloads.  Thermal overload relays on all phases 
shall be temperature compensated bimetallic type with manual reset and inherent single 
phasing prevention. 

2.5 REDUCED VOLTAGE STARTERS 

A. Provide starters meeting NEMA ICS 2, Class A, with the rating and enclosure shown.  
Starters shall be single-step magnetic  type, having closed circuit transition and an 
adjustable time interval between application of starting and running conditions to the 
motors.  Provide autotransformers suitable for medium-duty service as specified in 
NEMA ICS 2, and with overtemperature protection.  Provide taps giving approximately 
50 percent, 65 percent, and 80 percent of line voltage at output terminals.   

2.6 CONTROL POWER TRANSFORMERS 

A. Supply individual control power transformers unless noted otherwise.  The transformers 
shall have sufficient capacity to serve the connected load and limit voltage regulation to 
10 percent during contact or pickup.  Fuse one side of the secondary winding and ground 
the other side.  Provide primary, current limiting fuses where fuses shown on Drawings, 
or where required by applicable codes and standards.   

2.7 MOTOR CONTROL CENTERS 

A. Provide motor control centers and components meeting the requirements of the latest 
revised NEMA and UL standards and the following requirements, unless otherwise 
indicated:   

RATING 

Voltage As indicated on the Drawings 

Short Circuit Rating   [22,000] [42,000] amps rms symmetrical [as shown] 

NEMA Class Class [1,] [2,] [3,] Type [A] [B] [C] [with all remote control 
and signal circuits wired to a separate terminal board 
compartment in each motor control center lineup;] [all 
additions and revisions shall be included in the final as-
built record drawings] 
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ENCLOSURE 

Type NEMA [Type 1] [Type 1 gasketed] [Type 12][as shown] 

Vertical Section 90-inches high, 20-inches wide [as shown] 

Dimensions 20-inches deep, 
Or depth as shown 

Finish Exterior:  manufacturer's standard gray over a primer 
and rust inhibitor or as per architectural standard; 
Interior:  white lacquer or enamel 

Construction Sheet steel reinforced with channel or angle irons, 
section constructed so they may be butted flush, end-to-
end against a similar section without bolts, nuts, or cover 
plates causing interference; removable top cover plates 
and bottom cover plates 

Section Mounting Removable formed steel channel sills and removable 
lifting angles 

Horizontal Wiring Full width, top and bottom, accessible from front 
Compartments 

Vertical Wiring Full height, isolated from unit Compartment starters with 
a separate door, accessible from front 

Unit Compartment Individual compartments separated by steel barriers for 
each starter, feeder, or other unit capable of being wired 
from front without unit removal 

Compartment Doors Separate hinged doors for each starter, feeder, or other 
unit 

Door Interlocking Individual Starter and feeder doors mechanically 
interlocked so doors cannot be opened with unit 
energized; defeater mechanism to allow intentional 
access at any time; provisions for padlocking external 
disconnect handles in the OFF position 

Cable Entrance Main circuits enter from [top;] [bottom;] control and 
feeder circuits enter from [top] [and] [bottom] 

Busway Entrance Pull box with flanged connection for incoming busway, 
bus connection to motor control center main power bus 
and cable connection to ground bus  [and neutral bus;] 
match dimensions of incoming busway; [Belleville 
washers on all bus connection bolts] 

BUS 
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Horizontal Power Bus 3-phase [tin-plated,] [fully-insulated,] [copper] bus entire 
width of control center rated [600A,] [1200A,] [as 
indicated,] constructed to allow future extension of 
additional sections; pressure type solderless lugs for 
each incoming line cable; Belleville washers on all bus 
connection bolts. 

Vertical Power Bus 3-phase [tin-plated,] [copper bus full height of section 
rated 300 amps minimum;] "sandwich" type bus 
insulation that provides dead front construction with 
starter units removed except for bus stab openings; 
Belleville washers on all bus connection bolts 

Neutral Bus None [50 percent neutral] [100 percent neutral] [tin-
plated;] [Copper;] Belleville washers on all bus 
connection bolts 

Ground Bus Copper, [tin-plated,] 400A minimum capacity;  Belleville 
washers on all bus connection bolts 

Bus Bracing [22,000] [42,000] amps rms symmetrical. 

MOTOR STARTER UNITS 

General Individual components and control devices including 
pushbuttons, selector switches, indicating lights, control 
relays, time delay relays, and elapsed time meters as 
specified in Section [16100], "Basic Materials and 
Methods". 

Construction Drawout combination type with stab connections, except 
where size and weight of equipment make this 
impracticable; readily interchangeable with starters of 
similar size; provide pull-apart unit control wiring terminal 
boards [on all draw-out units] [on all units] 

Starters NEMA standard rating, NEMA Size 1; minimum meeting 
requirements specified under article 2.1, MOTOR 
CONTROL, GENERAL; 

Disconnecting Device [As indicated;] disconnecting device lockable in OPEN 
position 

Circuit Breakers Molded case motor circuit protectors with manufacturer's 
recommended trip setting for maximum motor protection, 
tripping indicated by operating handle position; 
interrupting capacity required for connection to system 
with short circuit capacity indicated; shunt trip for ground 
fault protection; copies of circuit breaker time-current 
characteristics 

Fused Switches Heavy-duty (HD), motor rated, load-break, quick-make, 
quick-break type meeting requirements of UL and 
NEMA KS 1; current- limiting fuses as specified with 
rejection clips 
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Load Detector Relays Manual reset with adjustable differential; Relays Cutler-
Hammer Type D60LA, or equal 

Motor Overload Temperature compensated, three-pole, Protection 
bimetallic thermal overload relay; manual-reset overload 
relays  when used independently of other overload 
protection; automatic-reset when used with integral 
motor thermal protector 

Motor Thermal Manual-reset interposing Protection Interface relay for 
connection to motor-mounted thermal protector system 

Ground Fault  Same as under FEEDER UNITS Protection AND MAIN 
PROTECTIVE DEVICE, except instantaneous operation 
device 

Capacitor Connection Special terminals to allow easy connection of power 
factor correction capacitors on the source side of starter 
overload relays on all starters where capacitor 
connection is shown 

CONTROL UNITS 

Disconnecting Device Disconnecting device capable of de-energizing all 
circuits in the unit. Provide a warning sign giving location 
of disconnecting device if not located in the unit.  

Control Devices As indicated on the Drawings and as specified in Section 
[16100], "Basic Materials and Methods". 

Permanent sleeve type markers to be applied to all wires. 

Wire Markers Control Wiring Minimum wire size 14 AWG copper 

FEEDER UNITS AND MAIN PROTECTIVE DEVICE 

Construction  Same as under MOTOR STARTER UNITS [UL service 
entrance label on main protective device] 

Circuit Breakers Unless otherwise indicated, molded case with thermal-
magnetic trip and interrupting capacity required for 
connection to system with short circuit capacity 
indicated; tripping indicated by operating handle position; 
suitable for use with 75 degrees C wire at full NEC 
75 degrees C ampacity; [shunt trip [for ground fault 
protection] [and] [phase monitoring relay];] [for main [and 
feeder] protective devices, use molded case circuit 
breakers with ambient insensitive solid state trips and 
having the current sensors and solid state logic circuits 
integral in the circuit breaker frame; use solid state 
current control providing adjustable ampere setting, 
adjustable long-time delay, adjustable short-time trip and 
delay band, fixed instantaneous trip set at 15 times the 
current sensor rating and adjustable ground fault trip and 
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delay band; make settings behind a sealable tamper-
proof transparent cover; locate a trip button on the front 
cover of the circuit breakers to permit mechanical 
simulation overcurrent tripping for test purposes and to 
trip the breaker quickly in an emergency situation;] 
[copies of circuit breaker time-current characteristics] 

Fused Switches Heavy-duty (HD) motor rated, load-break, quick-make, 
quick-break type meeting requirements of UL and 
NEMA KS 1; suitable for use with 75 degrees C wire at 
full NEC 75 degrees C ampacity; current-limiting fuses 
as specified [with rejection clips] 

Ground Fault Suitable for 480-volt, 3-phase, [three-wire,] [Protection 
four-wire,] solidly grounded wye system; consisting of 
ground sensors encircling all phase conductors and 
neutral conductor where used and connected to ground 
relays with adjustable pickup settings and time-current 
characteristics indicated; circuit breaker shunt trip and 
relay operating from a fused 120-volt ac control source 
within the control center; ground fault system ITE 
Ground Shield, General Electric Ground Break, or equal; 
copies of relay time-current characteristics 

Key Interlocking [Manufacturer's standard] [Kirk] [  ] key interlocking 
where indicated 

Phase Monitoring 3-phase monitoring relay to protect Motor against low 
Relay voltage, voltage unbalance, and phase reversal; 
Furnas Class 47, [  ], or equal 

INSTRUMENTS 

Voltmeter Scale indicated, [switchboard class with 250-degree 
scale, GE AB-40, or equal,] [panel type, nominal 4-1/2-
inch model] with [ON/OFF single-phase] 

[3-phase OFF, four-position] [phase-to-phase, phase-to-
ground, OFF, seven-position] selector switch 

Ammeter Scale indicated, [switchboard class with 250-degree 
scale, GE AB-40, or equal,] [panel type, nominal 4-1/2-
inch model] with [ON/OFF single-phase] [3-phase OFF, 
four-position] selector switch, C.T.'s with ratio indicated 

Ground Detection Heavy-duty oiltight type with operation explanation 
Lights nameplate 

NAMEPLATES Engraved with inscription as shown on the single-line 
diagram, laminated plastic nameplates for each motor 
control center and each unit, blank nameplates on 
spaces for future units 
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Nameplates that are white and engraved to a black core;  
attach nameplates with stainless steel panhead screws 

SPACE HEATERS Thermostatically controlled space heater in the bottom of 
each vertical section for operation from an external 120V 
power source 

DIAGRAMS Schematic (elementary) and outline diagrams, 
equipment schedules, wireless unit connection 
diagrams,  [interconnection diagrams] 

2.8 ACCEPTABLE MANUFACTURERS 

A. [Manufacturer A]; 

B. [Manufacturer B]; 

C. [Manufacturer C]; 

D. Or equal.  

PART 3 - EXECUTION 

3.1 GENERAL 

A. Perform work in a workmanlike manner with craftsmen skilled in the particular trade.  
Provide work presenting a neat and finished appearance.   

3.2 INSTALLATION 

A. Install equipment in strict accordance with submittal drawings and manufacturer's 
recommendations.  Install motor control centers in accordance with NEMA ICS 2.3 as a 
minimum.  Secure motor control centers using approved means as per latest standards 
and regulations.  Grout mounting channels provided with motor control into the floor or 
mounting pads.  

B. Provide a qualified, factory-trained representative to supervise installation, final 
adjustment, and initial energization of this equipment.  Make this representative available 
for as long as his services are required, but in any case for a period of [   ] days minimum.  
At the end of installation and adjustment, provide certification signed by this 
representative that the equipment has been properly installed and tested, and is ready for 
energization.   

C. Retighten to NEMA standards all current-carrying bolted connections and all support 
framing and panels.   

D. Field adjust the trip settings of all motor starter magnetic trip only circuit breakers.  Adjust 
as per manufacturer’s recommendations.   Determine motor rated current from motor 
nameplate following installation.  In the selection of overload relay heaters, allow for 
motor current reduction where power factor correction capacitors are installed on the load 
side of the overload heaters.  Prepare a typed tabulation of motor name, motor 
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horsepower, nameplate full load current, measured load current, heater catalog number, 
protective device, trip setting, and include copy in the Technical Manual.  Attach to the 
tabulation a copy of the starter manufacturer's overload heater selection tables, including 
only the tables for the particular starters provided.   

E. After the equipment is installed, touch up any scratches, marks, etc., incurred during 
shipment or installation of equipment.  If required by the ENGINEER because of undue 
amount of scratches, repaint the entire assembly.   

3.3 FIELD TESTS 

A. Field tests shall be in accordance with Section 16030 Wastewater Facilities Electrical 
Testing Requirements. 

END OF SECTION 
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SECTION 26 33 54 16380 

UNINTERRUPTIBLE POWER SYSTEM 

PART 1 - GENERAL 

1.1 SCOPE 

A. Required:  Furnish and install the single or three phase uninterruptible power system 
(U.P.S.) and all accessories indicated on the Contract Drawings and herein specified. 

B. Comply with the GENERAL CONDITIONS, GENERAL REQUIREMENTS and the 
requirements of Section 16020 of this DIVISION 16 concerning definitions, guarantees, 
submittals, as-builts, clean-up, etc. as applicable to work of this Section. 

1.2 RELATED WORK 

A. Related Sections: The following sections contain requirements that relate to this section: 

1. Section 16560 " Municipal Facilities Electrical Commissioning Requirements " for 
commissioning requirements.  

2. Section 16570 " Municipal Facilities Electrical Testing Requirements" for testing 
requirements.  

1.3 LEGAL REQUIREMENTS AND STANDARDS 

A. Comply with applicable Codes and Standards noted in Subsection 1.5 of Section 16020 
and the following additional commercial standards: 

1. ANSI/IEEE 241 Electric Power Systems in Commercial Buildings, 
Recommended Practice for. 

2. ANSI/NEMA 250 Enclosures for Electrical Equipment. 

3. EIA Electronic Industries Association Standards. 

4. IEEE-587 Standards for Surge Suppression. 

5. NEC National Electrical Code; Article 700 Emergency 
Systems. 

6. NEMA PB2 Panelboard. 

7. UL 1012 Underwriter's Laboratory Listing. 

8. UL 1778 UL Standard for Safety – Uninterruptible Power Supply 
Equipment. 

9. IEEE 944 Recommended Practice for the Application and Testing 
of Uninterruptible Power Supply for power generating 
stations. 

10. NEMA PE1 Uninterruptible Power Systems. 
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11. California Code of  Title 8, Industrial Relations Subchapter 5, 
Regulations  Electrical Safety Orders. 
Commercial Standard: 

1.4 SUBMITTALS 

A. General:  Conform to applicable provisions of Subsection 1. 6G in Section 16020 - 
GENERAL ELECTRICAL REQUIREMENTS. 

B. Shop Drawings and Catalogue Data:  Required to provide sufficient information to 
indicate scope and quality of the UPS System installation as follows: 

1. Block diagram showing system relationships of major components and quantities 
and interconnecting cable requirements. 

2. Control console and panel arrangements, equipment outlet devices, and special 
mounting details. 

3. Wiring diagrams showing terminal identification for field-installed wiring. 

4. One-line diagram showing input, output, DC, and bypass circuit breakers and 
their sizes 

5. Operating and services manuals, furnish [6] copies for the system.  The manuals 
shall be bound in flexible binders and all data contained therein shall be printed 
or typewritten.  Each manual shall include all instruction necessary for proper 
operation and receiving of the system, and shall include a complete block 
diagram of the system, a complete circuit diagnosis of the system, and a wiring 
designation schedule for each amplifier as well as other major components, and 
a replacement parts list. 

6. Outline, plan, and elevation drawings, showing dimensions.  Mechanical details 
shall include anchor bolt size and location requirements and net operating and 
shipping weights for the equipment. 

C. The CONTRACTOR shall obtain and submit to the Engineer the test reports for all 
equipment and material subject to factory testing. 

D. The CONTRACTOR shall obtain from the manufacturer all pass codes necessary to 
perform diagnostic testing and troubleshooting of the system. These pass codes shall be 
submitted to the ENGINEER and included in the operations and maintenance manuals. 

E. Test Reports:  Contractor to provide to the City a bound report of all inspections and tests 
required in Section 3. 

1.5 QUALITY ASSURANCE 

A. General:  Conform to applicable provisions noted in Subsection 1.7 of Section 16020 - 
GENERAL ELECTRICAL REQUIREMENTS. 

B. Uninterruptible power system components shall be manufactured by firms that are 
regularly engaged in the production of UPS system including auxiliary equipment similar 
to that required for this project and that have been in satisfactory service for at least 10 
years. 



WORK ORDER NO. E1701121B UNITERRUPTIBLE POWER SUPPLY 
RESEDA SKATE FACILITY 26 33 54 - 3 

C. Operation of the uninterruptible power system shall be demonstrated to the City Engineer 
to prove that under normal conditions UPS will provide power to the designated load 
without interruptions of functions and loss of stored information. 

D. The UPS system, when specified as a three-phase unit, shall be a three-phase system in 
one unit.  Use of three single-phase units to comprise a three-phase system is not 
acceptable. 

E.  Fabrication and assembly: Unless otherwise specified, the UPS shall be shop assembled 
in a single enclosure and shall utilize interchangeable plug-in printed circuit boards and 
power conversion components wherever possible.  Shop assembly shall be performed by 
the UPS manufacturer; systems fabricated or assembled in whole or in part by parties 
other than the UPS manufacturer will not be acceptable. 

F. Printed circuit boards: All printed circuit board components shall be sprayed on both 
sides with corrosion inhabitant compound, Konform C416, or equal. 

G. During the warranty period, the CONTRACTOR shall respond to trouble calls with a 
competent repair person at the project site within 24 hours; the CONTRACTOR shall also 
maintain a full inventory of replacement parts so that all routine repairs can be completed 
within 24 hours.  The manufacturer shall have a local representative to provide technical 
services. 

1.6 WARRANTY 

A. General Warranty: Special project warranty specified in this Article shall not deprive the 
Owner of other rights the Owner may have under other provisions of the Contract 
Documents and shall be in addition to, and run concurrent with, other warranties made by 
the Contractor under requirements of the Contract Documents. 

B. Special Project Warranty: 

1. All materials and equipment furnished and installed here under shall be new and 
free from all defects. 

2. The Contractor shall guarantee the uninterruptible power system (UPS) including 
equipment and labor for a period of two (2) years from the date of final 
acceptance. 

3. Should any trouble develop within two (2) years from date of final acceptance of 
the work, due to faulty material and/or workmanship, the trouble shall be 
corrected by the Contractor without expense to the City. 

1.7 MAINTENANCE 

A. Required:  The Contractor shall respond to trouble calls with a competent repair person 
at the project site within 24 hours; Contractor shall also maintain a full inventory of 
replacement parts so that all routine repairs can be completed within 24 hours. 

PART 2 - PRODUCTS 

2.1 THE SYSTEM 

A. General Description:  This Specification describes a continuous duty, single-phase on-
line, solid-state uninterruptible power system (UPS).  The UPS shall operate in 
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conjunction with the plant electrical system to provide power conditioning, back-up, and 
distribution for electronic equipment loads. 

B. The UPS shall consist of the following major equipment:   

1. Inverter/charger. 

2. [Electro-mechanical] [Static] bypass switch. 

3. Enclosed, sealed, maintenance-free battery.  Battery cabinets for longer 
protection times. 

4. Input, battery, and output breakers. 

5. Microprocessor controlled logic and control panel. 

6. Six-pole output distribution panelboard. 

7. System Metering. 

8. Control Panel Display. 

2.2 MODES OF OPERATION 

A. Modes of This On-Line Fully Automatic System: 

1. Normal:  The critical load is continuously controlled by the inverter/charger.  It 
derives power as needed from the commercial ac source and supplies filtered 
and regulated ac power to the critical load.  In addition, simultaneous float-
charging of the battery occurs. 

2. Emergency:  Upon failure of the commercial ac power, the critical load continues 
to be supplied by the inverter, which without any switching obtains its power from 
the storage battery.  There is no interruption to the critical load upon failure or 
restoration of the commercial ac source. 

3. Recharge: Upon restoration of the commercial ac source, the inverter/charger 
recharges the battery.  This is an automatic function and causes no interruption 
to the critical load. 

4. Bypass Mode:  If the UPS must be taken out of service for overload, load fault, or 
internal failures, the bypass switch automatically transfers the load to the 
commercial ac power.  Return from bypass mode to normal mode of operation is 
automatic, except for overload trip which requires manual reset.  Transfer to 
bypass mode can also be initiated manually by operating a key controlled 
ON/OFF switch on the control panel. 

5. Maintenance Mode: If the UPS must be taken out of service for maintenance or 
repair, the external manual bypass switch must be operated to transfer the load 
to the alternate source.  This transfer shall occur without interruption. 

6. Downgrade:  If the batteries alone are taken out of service, they shall be 
disconnected from the by circuit breakers.  The UPS shall continue to function 
and meet all of the performance criteria specified herein, except for the reserve 
time capability. 
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2.3 UPS PERFORMANCE CHARACTERISTICS 

A. Power Ratings:  [1.5] [3.0] and [5.0] kVA for load power factor range of [0.8] [0.85] 
lagging to [0.9] [0.95] leading. 

B. Input: 

1. Nominal Input Voltage and Frequency:  60 Hz models:  [120 vac], [208 vac], [240 
vac] or [120/240 vac], [3-phase, 4 wire] [single-phase] 

2. Operating Input Voltage Range:  +13 percent to -20 percent of nominal without 
battery discharge. 

3. Input Power Factor:  0.9 minimum at full load and nominal input voltage. 

4. Input Current THD:  10 percent typical at full load (linear or non-linear). 

5. Input Surge Suppression:  Per IEEE-587 Standards. 

C. Output: 

1. Nominal Output Voltage:  Same as input voltage. 

2. Output Voltage Regulation:  Within +2 percent from nominal output voltage for all 
operating conditions. 

3. Manual Output Voltage Adjustment:  Within +5 percent from nominal. 

4. Transient Voltage Response:  Within ±8 percent from nominal peak voltage for a 
100 percent load step. 

5. Transient Voltage Recovery:  100 msec to within ±2 percent of nominal. 

6. Frequency Regulation:  ±0.1 Hz. 

7. Output Voltage Harmonic Distortion:  3 percent THD for 100 percent linear load, 
[5] [10] percent THD for 100 percent non-linear loads at nominal input voltage. 

8. Output fully isolated from input and battery. 

9. Common mode noise attenuation (without static switch):  55 dB up to 500 kHz. 

D. [Electro-Mechanical] [Static] Bypass:  [An electro-mechanical] [A static] bypass switch 
includes transfer control logic which automatically transfers the load to bypass upon the 
following conditions: 

1. Output overvoltage or undervoltage. 

2. Overload condition of a duration longer than 10 minutes. 

3. Overtemperature. 

4. Inverter failure. 
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Return to UPS mode of operation upon restoration of normal operating conditions 
shall be automatic except for overload or inverter failure which shall require a 
manual restart.  Electro-mechanical transfers are break before make. 

E. Microprocessor Controlled Logic:  Fully automatic operation of the UPS shall be provided 
through the use of microprocessor controlled logic.  All operating and protection 
parameters shall be firmware controlled, to eliminate the need for manual adjustments to 
compensate for component tolerances.  The logic includes system and battery test 
capability to facilitate maintenance and troubleshooting.  Start-up, transfers, and battery 
recharge shall be all automatic functions. 

F. Control Panel:  The UPS shall be equipped with a control panel that provides the 
following metering, monitoring, and control functions: 

ac input voltage  (LINE VOLT) 
ac input current  (LINE AMP) 
ac input frequency (LINE HZ) 
dc battery voltage (BATT VOLT) 
dc battery current (BATT AMP) 
ac inverter voltage (LOAD VOLT) 
ac inverter current (LOAD AMP) 
ac inverter frequency  (LOAD HZ) 

The metering display shall automatically blank after five minutes. 

1. Alarm Monitoring:  The following alarm indicators shall be provided on the control 
panel display: 

a. System Normal (Green):  Line is supplying power to the UPS.  The UPS 
is controlling the load voltage, and charging the battery. 

b. Alarm (Red):  This indicator flashes whenever an alarm condition exists. 

c. Battery undervoltage (Yellow):  The battery voltage has fallen below 128 
v dc.  Alarm condition ceases when the battery voltage reaches 132 v dc. 

d. Battery discharge (Yellow):  The battery is supplying power to the load. 

e. Output Overload (Red):  The output current exceeds the maximum rating 
of the system.  If the output current exceeds 105 percent of system rating 
for 10 minutes, the system will respond by transferring to bypass. 

f. Sync Loss (Red):  The utility line frequency has exceeded safe operating 
tolerances (±1 Hz or ±3 Hz, switch selectable) and/or the UPS is not 
synchronized within 5 degrees phase angle of the desired operating 
point. 

g. AC Input Failure (Red):  The line voltage is not within normal operating 
range for the equipment (+13 percent to -20 percent of nominal).  The 
load is being powered by the battery, if not in bypass mode of operation. 

h. Over Temp (Red):  The internal temperature of the UPS cabinet is above 
65 degrees C. UPS will transfer to bypass. 

i. Shutdown Imminent (Red):  Inverter shutdown is imminent (triggered by 
the battery discharging below 110 v dc or output overload over eight 
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minutes).  The load will be dropped when the battery falls below 95 v dc 
or the overload exceeds 105 percent for 10 minutes unless the bypass 
reacts. 

j. On Bypass (Red):  The load is receiving power which is bypassing the 
power protection circuitry of the UPS. 

k. Inverter not ready (Red):  The inverter is not ready to support the critical 
load. 

2. Controls:  The following control functions shall be provided on the control panel: 

ON/OFF:  Key operated switch which activates and deactivates UPS operation. 

Alarm Off:  Pushbutton which silences the audible alarm.  The alarm will sound 
again at the reoccurrence of an alarm condition. 

Test:  Pushbutton which initiates a system test routine by simulating a utility 
power outage.  The critical load will be supplied by the battery.  When the 
pushbutton is released, the control circuitry resynchronizes the inverter to the 
input line and resumes battery charging. 

3. Other controls located behind the front door shall include: 

Audible Alarm Volume Control:  Loud, soft and off. 

Manual Restart:  Pushbutton used to restart UPS after an overload or inverter 
failure trip. 

G. Alarm Contact:  A dry type summary alarm contact shall be provided for remote indication 
of alarm conditions. 

H. Built-In Distribution:  A 6-pole distribution panelboard shall be provided on the output of 
the system. 

I. Environmental Conditions: 

1. Efficiency at full, unity power factor load and nominal input voltage:  [90 percent 
for a 5.0 kVA model]; [90 percent for a 3.0 kVA model], [85 percent for a 1.5 kVA 
model]. 

2. Elevation:  5,000 feet (1,500 m) without derating. 

3. Acoustical Noise:  50 dB at one meter.  (Measured at +25 degrees C.) 

4. EMI Suppression:  Electromagnetic effects are minimized to ensure that 
computer systems or other similar electronic systems are neither adversely 
affecting to, nor are adversely affected by, the UPS.  The UPS is certified to meet 
the requirements of Class A, Subpart J of Part 15 of the FCC Rules and 
Regulations. 

5. Electrostatic Discharge (Commonly Encountered in Carpeted Offices) Immunity:  
Withstands up to ±25 kV with no disturbance or adverse effect to the load. 

6. Ambient Temperature: 40 degrees C. 
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J. Battery Pack:  The battery consists of battery tray(s) either fully enclosed within the UPS 
cabinet or enclosed in metal cabinet(s) which match the UPS module in appearance.  
Individual battery trays are modular and individually fused. 

1. Battery Type: a sealed, maintenance-free, high-rate, [lead-acid cells], [nickel-
cadmium][vented] [valve-regulated] high-rate type battery shall be used as a 
stored energy source for the UPS.  The battery shall be sized to support the 
inverter at rated load or the kilowatt load specified for the protection time 
specified [20 min.] [30 min.] [60 min.] [2 hr.]  The battery shall consist of one or 
more banks of cells as required, and be a common source for each inverter. 

2. Expected Life:  5 years or 200 full discharge cycles at full load. 

3. Minimum Final Discharge Voltage:  1.66 volts per cell. 

4. Nominal Float Voltage:  2.25 volts per cell. 

5. Battery Circuit Breaker:  A molded case breaker is provided for battery short 
circuit protection and as a means of manual disconnection for battery 
maintenance. 

2.4 FUNCTIONAL DESCRIPTION 

A. Inverter/Charger:  The inverter/charger shall employ Pulse Width Modulation (PWM) 
technology utilizing transistor power blocks as switching elements.  The inverter shall be 
capable of providing the specified quality output power while operating from the ac utility 
or dc source within the specified operating range.  In addition, the inverter shall 
simultaneously float charge the battery. 

B. Electrical Protection: 

1. Input protection shall be provided by a thermal-magnetic molded case circuit 
breaker and transient suppression circuitry. 

2. Battery protection shall be provided by individual fusing of each battery tray and 
a thermal-magnetic molded case circuit breaker. 

3. Output protection shall be provided by thermal-magnetic circuit breaker(s), fuses 
in the inverter circuit, and current limit circuitry. 

2.5 ENCLOSURES 

A. The UPS shall be housed in a free standing, double dead front (safety shields behind 
front door) enclosure equipped with casters and leveling feet.  Enclosures shall be 
designed for office or computer room applications.  If system consists of more than one 
cabinet, the cabinets shall be shipped with joining hardware to be bolted together at time 
of installation. 

B. Ventilation:  Electronics cabinets shall be designed for natural conversion cooling aided 
by a thermostatically controlled fan.  Air inlets shall be in the lower front and rear; air 
outlets shall be in the upper rear.  Battery cabinets shall be convection cooled. 

C. Cable Entry:  Units equipped with input cord and plug and output receptacles shall not 
require any installation.  Hard wired systems shall provide for conduit entry through 
knockouts located in the rear of the unit.  Connection between UPS and battery cabinets 
shall be provided and shall consist of cables and power plugs. 
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D. Front Access:  Major subassemblies shall be modular and shall be replaceable from the 
front of the unit. 

2.6 WARRANTY: 

A. The system warranty shall be no less than 12 months after initial startup, and must 
include all costs including repair, parts, labor, travel and living expenses for the 

manufacturer’s service personnel, within the United States.  The manufacturer 
shall guarantee, in writing, the stated system efficiency. 

2.7 DOCUMENTATION AND TRAINING. 

A. The UPS shall be supplied with sufficient documentation, including a concise operation 
and maintenance manual, also including proprietary troubleshooting information, to allow 
training personnel to troubleshoot and service the UPS.  The UPS vendor shall make 
available a maintenance training school for customer personnel. 

B. Operating and Maintenance Manual:   The CONTRACTOR shall furnish 6 copies of the 
operating and maintenance manuals.  The manuals shall possess sufficient detail and 
clarity to enable the owner’s technicians to understand and operate the system 
equipment, and to identify replaceable parts. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. The uninterruptible power system shall be installed as shown, shall conform with Section 
[16010], Wastewater Facilities General Electrical Requirements and in accordance with 
the equipment manufacturer's installation instructions. 

B. Detailed Requirements: 

1. The Contractor shall receive, store, and assemble all sections of the UPS to form 
complete units.  The Contractor shall make all internal wiring interconnections as 
required for complete assembly of each UPS.  Where wiring connectors are not 
supplied by the manufacturer, the Contractor shall furnish the connectors 
required to complete internal wiring terminations. 

2. The Contractor shall take all necessary precautions to eliminate moisture and 
foreign material from the equipment at all times during storage and installation. 
Special care shall be taken to prevent corrosion of and damage to the UPS. 

3. Each UPS shall be set level and plumb on its floor channels furnished, installed, 
and grouted in by the Contractor as shown.  The Contractor shall furnish all 
shims necessary to accomplish these requirements. 

3.2 INSTALLATION 

A. The UPS system shall be set in place, wired and connected in accordance with the 
approved shop drawings and manufacturer's instructions. 

B. Equipment shall be adequately anchored and braced per details on structural contract 
drawings to withstand the seismic forces at the location where installed. 

3.3 ACCEPTANCE INSPECTION AND TESTS  
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A. Installation, adjustment and testing of the equipment shall be supervised by a 
manufacturer's representative. 

B. All tests shall be witnessed by the ENGINEER [and Commissioning Agent]. 

C. Field Tests:  As a minimum, the startup and field test procedures shall include the 
following: 

1. Compare equipment nameplate data with specifications and approved shop 
drawings. 

2. Ensure that shipping members have been removed. 

3. Inspect physical, electrical, and mechanical condition. 

4. Clean the UPS. 

5. Attach a phase rotation meter to the UPS input, output and bypass buses, and 
observe proper phase sequences. 

6. Torque test bus and battery connections at shipping splits. 

7. Check each electrical bus for proper phasing and identification. 

8. Check and test selector switches and meters for proper operation. 

9. Check doors for proper alignment and operation. 

10. Check and test each protective device for proper mechanical and electrical 
operation. 

11. Verify protective device overcurrent trip settings against approved coordination 
study. 

12. Verify the correct operation of all sensing devices, alarms, and indicating 
devices. 

13. Perform manufacturer’s onsite field test procedures. 

14. Demonstrate to the ENGINEER that the interlocks have been tested and agree 
with the interlocking scheme. 

D. Load Test:  The installed system shall be load tested for a continuous 24 hour period by 
means of resistive load banks, provided by equipment manufacturer. The system shall be 
continuously tested at 1/2 load for 8 hours, 3/4 load for 8 hours and full load for 8 hours.  
Instrument readings shall be recorded every half hour for the following: 

1. Input voltage and current (all three phases, for each module). 

2. Input and output frequency. 

3. Battery voltage for each module. 

4. Output voltage and current (all three phases, for each module). 
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5. Output kilowatts for each module. 

6. Output voltage and current (all three phases). 

8. Output kilowatts. 

E. Full Load Burn In Test : 

1. The installed system shall undergo an additional full load burn-in period of 24 
continuous hours. If a failure occurs during the burn-in period, the tests shall be 
repeated. Instrument readings shall be recorded every half hour as above. 
During the burn-in period, the following tests shall be performed: 

a. With the UPS carrying maximum continuous design load and supplied 
from the normal source, switch [100 percent load] [50 percent load] on 
and off a minimum of five times within the burn-in period. 

b. With the UPS carrying maximum continuous design load and supplied 
from the emergency source, repeat the switching operations described. 
Also, verify that the UPS module rectifier charger unit(s) go into the 
second-step current limit mode. 

c. With the UPS carrying maximum continuous design load and operating 
on battery power, repeat the switching operations described above. 

d. Continue operation on battery power for 1 minute, and then restore 
normal power. 

F. Battery Discharge Test: 

1. With the battery fully charged, the system shall undergo a complete battery 
discharge test to full depletion and a recharge to nominal conditions.  Instrument 
readings shall be recorded every minute during discharge for the following: 

a. Battery voltage and current for each module. 

b. Output voltage and current (all three phases) for each module. 

c. Output kilowatts for each module. 

d. Output voltage and current (all three phases - system output). 

e. Output kilowatts (system output). 

f. Output frequency. 

3.4 POSTING FRAMED DATA AND INSTRUCTIONS 

Wiring and control diagram instructions and data shall be framed and posted under acrylic glass 
in a location adjacent to the UPS system as directed by the ENGINEER. Condensed operating 
instructions, prepared in typed form, shall be framed as specified above and posted beside the 
diagrams. The framed instructions shall be posted before acceptance testing of the system. 
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3.5 FOLLOW-UP VERIFICATION 

Upon completion of acceptance checks, settings, and tests, the Contractor shall show by 
demonstration in service that the central uninterruptible power supply is in good operating 
condition and properly performing the intended function.   

3.6 TRAINING OF CITY PERSONNEL 

A field training course shall be provided by a certified factory-trained technician for designated 
City personnel. Training shall be provided for a total period of [4] [8] [16] hours of normal working 
time and shall start after the system is functionally complete but prior to final acceptance test. 
Field training shall cover the items contained in the operating and maintenance manuals. 

END OF SECTION 
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SECTION 26 41 30 

GROUNDING SYSTEMS 

PART 1 - GENERAL 

1.1 SCOPE 

A. Required:  Provide and ground electrical systems completely and effectively as required 
by Code and herein specified. 

B. Comply with the General Conditions, General Requirements and the requirements of 
Section 16020 of this Division 16 concerning definitions, guarantees, submittals, as-
builts, clean-up, etc. as applicable to work of this Section. 

1.2 SUBMITTALS  

A. General:  Submit each item in this article according to the conditions of the Contract and 
Division 1 Specifications 01330. 

B. Product Data for grounding rods, connectors and connection materials, and grounding 
fittings. 

C. Field tests and observation reports certified by the testing organization and indicating and 
interpreting the test reports for compliance with performance requirements. 

1.3 RELATED WORK 

A. Related Sections: The following sections contain requirements that relate to this section: 

1. Section 16560 " Municipal Facilities Electrical Commissioning Requirements " for 
commissioning requirements.  

2. Section 16570 " Municipal Facilities Electrical Testing Requirements" for testing 
requirements.  

1.4 QUALITY ASSURANCE: 

A. Testing Agency Qualifications:  A “National Recognized Teating Laboratory” (NRTL) as 
defined in OSHA Regulation 1910.7. 

B. Comply with NFPA 70. 

C. Comply with UL 467. 

D. Listing and Labeling:  Provide products specified in this Section that are listed and 
labeled. 

1.   The Terms “Listed” and “Labeled”:  As defined in the National Electrical Code 
Article 100. 

2. Listing and Labeling Agency Qualifications:  A “Nationally Recognized Testing 
Laboratory” (NRTL) as defined in OSHA Regulation 1910.7. 
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1.5 REFERENCE STANDARDS: 

A. NFPA 70:  National Electrical Code – Article 250. 

B. Federal Information Processing Standard Publication #94 “Guideline on Electrical Power 
for ADP Installations”. 

C. IEE Std.  142-1982 “Grounding of Industrial and Commercial Power System (GREEN Book). 

D.  IEE Std.  1100-1992 “Powering and Grounding Sensitive Electronic Equipment” (Emerald Book). 

1.6 SYSTEM DESCRIPTION 

A. Ground the electrical service system neutral at service entrance equipment to metallic 
water service and to concrete encased grounding electrodes. 

B. Ground each separately-derived system neutral to nearest effectively grounded metallic 
water pipe. 

C. Provide telephone and data system grounding conductor at main terminals of respective 
system bonded to service entrance grounding electrode. 

D. Bond together system neutrals, service equipment enclosures, exposed non-current 
carrying metal parts of electrical equipment, metal raceway systems, grounding 
conductor in raceways and cables, receptacle ground connectors, metallic plumbing 
systems and concrete encased electrode. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Grounding and Bonding Conductors:  Soft-drawn stranded copper. 

B. Buried or Concealed Joints:  Exothermic welded, inspected and approved the Los 
Angeles City Building Department before concealment. 

C. System grounding conductors shall be a minimum of #3 AWG unless otherwise indicated, 
and shall be continuous without joints or splices. 

D. Bolted Connections:  Everdur hardware, bolts, and lock washers or equal. 

E. Welded Connections:  Either Erico Cadweld Process or Continental Industries 
Thermoweld Process or equal. 

F. Compression Connections:  Thomas & Betts Series 5300 fittings or equal.  Use 
manufacturer's specific instructions and tools for each connection. 

G. Ground Rods:  Copperweld Steel Company or equal.  Provide 3/4 inch copperclad steel 
driven ground rods, 10 feet long, UL listed, in each manhole and where indicated on 
Contract Drawings. 

PART 3 - EXECUTION 

3.1 GENERAL INSTALLATION 
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A. Grounding and Bonding:  Provide in accordance with all requirements of NEC and other 
applicable codes, Contract Drawings and the following descriptions.  Comply with the 
codes as a minimum requirement with specifications where they are more stringent.  
Ground each electrical service to cold water systems and provide supplemental 
grounding as follows: 

1. Structural Steel Electrode:  Bond the structural steel frame of the building or 
structure to the point of ground at service equipment with a continuous bonding 
conductor equal in size to the grounding electrode conductor, but not smaller 
than No. 4 AWG or 

2. Concrete-Encased Electrode:  Provide three minimum No. 4 horizontal 
reinforcing bars in and near the bottom of the building or structure footing, each 
with a minimum continuous (no splices) length of 20 feet. Install a continuous 
bonding conductor equal in size to the grounding electrode conductors, but not 
smaller than No. 4 A.W.G., bonded to each reinforcing bar by means of 
corrosion-resistant clamps or welding, to the point of ground at service 
equipment.  The bonding conductor shall be installed in schedule 40 rigid PVC 
conduit from a point within the footing continuous to the service equipment.  A 
single size 3/0 bare copper conductor with a minimum continuous length of 20 
feet may be used in lieu of the three No. 4 reinforcing bars. 

B. Separate Buildings or Structures:  When two or more buildings or structures are supplied 
from a common source or service, the grounding system in each building or structure 
shall have a grounding electrode connected to the metal enclosure of the building or 
structure disconnecting means and to the AC system grounded circuit conductor on the 
supply of the building or structure disconnecting means. 

C. Separately Derived Systems:  Shall be bonded and grounded in accordance with Code. 

D. Customer-Station Transformer:  Shall be bonded and grounded in accordance with the 
requirements of the serving electric utility. 

E. Nonmetallic Raceways:  A Code-sized green, or green with yellow stripe insulated 
conductor shall be installed with the circuit conductors, for equipment grounding.  Ground 
conductor shall be installed in raceways with branch circuit wiring where indicated on the 
Contract Drawings. 

F. Communication, Sound, and Signal Systems:  Metal raceways and enclosures shall be 
grounded as directed by the City Engineer. 

G. The interior metallic cold water pipe system shall be bonded to the main grounding 
electrode by a conductor sized in accordance with Code, but not smaller than No. 8 
A.W.G. 

H. Telephone service main backboard or cabinet shall be grounded in accordance with 
requirements of the telephone serving facility. 

I. All grounding and bonding conductors shall be installed with sufficient slack to avoid 
breaking due to settlement and movement of conductors at attached points. 

J. Flexible Conduit:  Where equipment grounding or bonding conductors are required they 
shall be installed inside the conduit except bonding conductors may be installed exterior 
of the conduit if not over 3 feet maximum length, not smaller than No. 8 A.W.G., and if 
secured to the conduit at 6 inch.  Flexible conduit not to be used as a ground path.  
Include code size green conductors in all flexible conduit. 
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K. Transformers and other isolated neutrals shall be grounded from the neutral bushing or 
connector to grounding electrodes, building steel or metallic code water pipe system. 

L. All conduit stub-ups shall be grounded and where multiple stub-ups are made within an 
equipment enclosure such as a switchboard, they shall be equipped with grounding 
bushings and bonded together to the enclosure, and the enclosure ground bus with code 
sized copper conductors. 

M. Metallic conduits, wireways, metal enclosures of busways, electrical equipment housing 
and all non-current carrying metallic parts shall be grounded. The metallic conduit system 
shall be used for equipment and enclosure grounding but not as a system ground 
conductor. 

3.2 MEASUREMENT OF RESISTANCE TO GROUND 

A. All Systems:  Measure by the "direct" method or the "Fall of Potential" method.  The 
"direct" method, or two terminal test, includes a Megger Earth Tester with terminals 
connected to the electrode under test and to an all metallic water pipe system.  The 
following limitations apply to this method: 

1. The water pipe system must be extensive enough to have a negligible resistance. 

2. The water pipe system must be metallic throughout, without any insulating 
couplings or flanges. 

3. The earth electrode under test must be far enough away from the water pipe 
system to be outside its sphere of influence.  Rule of thumb:  Distance from the 
earth-electrode system to the water pipe system should be about 10 times the 
radius of the electrode or grid to obtain a measurement within an accuracy of p 
10%. 

4. Submit test report of the main building grounding electrode's resistance to ground 
to the City Engineer. 

B. Test each receptacle or branch circuit breaker having ground-fault circuit protection to 
assure that the ground-fault circuit interrupter will not operate when subjected to a 
ground-fault current of less than 4 milliamperes and will operate when subjected to a 
ground-fault current exceeding 6 milliamperes.  Perform testing using an instrument 
specifically designed and manufactured for testing ground-fault circuit interrupters.  
"TEST" button operation will not be acceptable as a substitute for this test.  Replace 
receptacles that do not shutoff power with 5/1000 of an ampere within 1/40th of a second 
and retest.  Submit test report signed by Test Engineer who performed this test. 

END OF SECTION 
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SECTION 26 46 00 

SHORT CIRCUIT AND COORDINATION REPORT 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. The CONTRACTOR shall prepare a power system analysis of short circuit calculations, a 
protective device coordination study and a harmonic analysis in accordance with the 
requirements of these Specifications and as shown. 

B. The studies shall include all portions of the electrical distribution system for normal and 
standby power sources down to and including the (208 V) distribution system. 

C. The work to be provided by the CONTRACTOR shall include protection studies for 
motors supplied with solid state overload and overcurrent protection devices. 

D. The work to be provided by the CONTRACTOR shall include an evaluation of harmonic 
distortion and the furnishing and installation of filters and any other equipment as may be 
required for harmonic suppression. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. The Work of the following Sections applies to the work of this Section. Other Sections of 
the Specifications, not referenced below, shall also apply to the extent required for proper 
performance of this work. 

1. Section 16020 Municipal Facilities General Electrical Requirements 
2. Section 16270 Service and Distribution Switchboard 
3. Section [16340] Low Voltage Motor Control 

1.3 REFERENCE SPECIFICATIONS, CODES AND STANDARDS 

A. Comply with the current provisions of the following codes and standards. 

1. Codes: 

LAEC City of Los Angeles Electrical Code, latest adopted edition,  

2. Commercial Standards: 

ANSI/IEEE 141 Recommended Practice for Electrical Power Distribution for 
Industrial Plants 

ANSI/IEEE 242 Recommended Practice for Protection and Coordination of Industrial 
and Commercial Power Systems. 

ANSI C 37.010 Standard Application Guide for AC High-Voltage Circuit Breakers 

ANSI C 37.5 Calculations of Fault Currents for Application of Power Circuit 
Breakers 

ANSI C-37.13 Low-Voltage AC Power Circuit Breaker (600-Volt Insulation Class) 
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IEEE 519 Recommended Practices and Requirements for Harmonic Control in 
Electrical Power Systems  

1.4 CONTRACTOR SUBMITTALS 

A. Submittals shall be made in accordance with Section 16020 Municipal Facilities General 
Electrical Requirements and as specified herein. 

B. The power system analysis shall be submitted to the ENGINEER prior to receiving final 
approval of the distribution equipment shop drawings and/or release of equipment for 
manufacture; approval from the ENGINEER may be obtained for a preliminary submittal 
of sufficient detail to ensure that device selection will be adequate.  Preliminary submittal 
shall indicate the computer program for use in performing the work of this Section. 

C. Studies for harmonic current, voltage and line notching test results shall be forwarded to 
the ENGINEER prior to acceptance testing of the project and subsequent to the 
installation of all harmonic generating and harmonic-sensitive equipment. 

D. Submittals for solid state motor protective devices shall be forwarded to the engineer 
prior to loading the motor. 

E. Final settings of Protective device shall be approved by the ENGINEER prior to project 
acceptance and shall be based on the results of the power system analysis.  

F. The CONTRACTOR shall indicate in the submittal, changes to the protection scheme or 
equipment selection that will result in improved system reliability and safety. 

1.5 QUALITY ASSURANCE 

A. Organization's Qualifications: 

1. Short circuit studies, protective device evaluation studies, and protective device 
coordination studies shall be performed by the medium voltage switchgear 
manufacturer or by an electrical testing service regularly engaged in the short 
circuit and protective device coordination studies for a period of at least 15 years.  
The study shall utilize proven computer programs for power system analysis.  
The studies shall be signed by the professional electrical engineer, registered in 
the State of California, responsible for the studies. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. The organization of the study shall include a single-line and an impedance diagram of the 
power system.  This diagram shall identify all components considered in the study and 
the ratings of all power devices (this includes, but is not limited to: transformers, circuit 
breakers, relays, fuses, busses, and cables).  The resistance and reactances of all cables 
shall be identified in the impedance diagram.  The study shall contain, from the service 
utility company, all written data regarding maximum available short circuit current, 
voltage, and X/R ratio of the utilities' power system. 

2.2 SHORT CIRCUIT STUDY 

A. The short circuit study shall be performed with the aid of a digital computer program and 
shall be in accordance with ANSI C 37.5, IEEE Standard 242, and IEEE Standard 141. 
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2.3 PROTECTIVE DEVICE EVALUATION STUDY 

A. A protective device evaluation study shall be performed to determine the adequacy of 
circuit breakers, molded case switches, automatic transfer switches, and fuses.  Any 
problem areas or inadequacies in the equipment due to prospective short-circuit currents 
shall be promptly brought to the ENGINEER's attention. 

2.4 PROTECTIVE DEVICE COORDINATION STUDY 

A. A protective device coordination study shall be performed to provide the necessary 
calculations required to select or check the selection of power fuse ratings, protective 
relay characteristics and settings, ratios and characteristics of associated current 
transformers, and low-voltage breaker trip characteristics and settings. The results of the 
study shall govern the final selection of the protective devices. 

2.5 TIME/CURRENT COORDINATION CURVES 

A. As a minimum, the time/current coordination curves for the power distribution system 
shall include the following on 5-cycle log-log graph paper: 

1. Time/current curves for each protective relay or fuse showing graphically that the 
settings will provide protection and selectivity within industry standards.  Each 
curve shall be identified, and tap and time dial settings shall be specified. 

2. Time/current curves for each device shall be positioned to provide the maximum 
selectivity to minimize system disturbances during fault clearing. 

3. Time/current curves and points for cable and equipment damage. 

4. Circuit interrupting device operating and interrupting times. 

5. Indicate maximum fault values on the graph. 

6. Sketch of bus and breaker arrangement. 

7. Magnetizing inrush points of transformers. 

8. All restrictions of the ANSI and LAEC shall be adhered to and proper 
coordination intervals and separation of characteristics curves shall be 
maintained. 

9. Thermal limits of motors 250 hp and above. 

2.6 HARMONIC MEASUREMENT 

A. The CONTRACTOR shall prepare a report of the distribution system, at all voltage levels, 
which shall indicate the harmonic currents anticipated at each voltage level.  This report 
shall indicate sources of harmonic currents, voltages, and line notching of all equipment.  
The report shall state the tolerance of sensitive equipment to harmonics. 

B. CONTRACTOR shall measure harmonics present in the output of harmonic-generating 
equipment and at the input terminals of sensitive equipment. Install filters to prevent 
equipment malfunction, due to harmonics.  Harmonic measurements shall be performed 
and documented after the filter installations. 
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C. All equipment which is required to conform to IEEE 519 shall be measured to determine 
output harmonic content.  The CONTRACTOR shall take the corrective action necessary 
to attain compliance with IEEE 519, Table.  Measurements and documentation shall be 
performed to demonstrate compliance with the standards. 

2.7 MOTOR PROTECTION 

A. Overload protection as phase overcurrent for medium voltage motors is specified in other 
Sections of these Specifications to be solid-state protective modules.  The 
CONTRACTOR shall adjust these modules with respect to actual installed motor torque, 
current and thermal characteristics so that the best possible motor protection will result.  
Protective settings shall be submitted, and approved, before respective motors are run 
under load. 

PART 3 - EXECUTION 

3.1 PROTECTIVE DEVICE TESTING, CALIBRATION AND ADJUSTMENT 

A. The CONTRACTOR shall provide the services of a qualified field engineer and necessary 
tools and equipment to test, calibrate, and adjust the protective relays and circuit breaker 
trip devices as recommended in the power system analysis. The qualifications of the field 
engineer shall be subject to review and approval by the ENGINEER. 

3.2 STUDY REPORTS 

A. The results of the power system analysis shall be submitted summarized in a final report. 
The report shall include, but not limited to the following: 

1. Single-line diagram 

2. Impedance diagram 

3. Tabulation of all protective devices, which shall be identified on the single-line 
diagram 

4. Time/current coordination curves 

5. Computerized fault current calculations 

6. Specific recommendations, if any 

7. Test instrumentation, condition and connections, as applicable, for each study 

8. Harmonic measurement results 

9. Harmonic distortion correction proposals. 

END OF SECTION 
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SECTION 26 50 00 

LIGHTING 

PART 1 - GENERAL 

1.1 SCOPE 

A. Furnish and install lighting fixtures, lamps and ballasts as indicated on the Contract 
Drawings and specified hereinafter. 

B. Comply with the General Conditions, General Requirements and the requirements of 
Division 26 concerning definitions, guarantees, submittals, as-builts, etc. as applicable to 
work of this Section. 

1.2 RELATED WORK 

A. Related Sections: The following sections contain requirements that relate to this section: 

1. Division 1 General Requirements.  

1.3 SUBMITTALS 

A. Conform to applicable provisions of the General Requirements and of this specification 
Section. 

B. Conform to the following as applicable: 

1. Complete luminaire photometric catalog data including lamp wattage, input watts, 
voltage, sound rating, power factor and type of ballast, as well as levels of total 
harmonic distortion, candlepower distribution curves in 2 or more planes, lumen 
output charts, average-maximum brightness data, dimming controls, wiring 
diagram, dimensions and luminaire finish. For exterior luminaires also provide 
cut-off characteristics, pole fastening details, and wind load data. 

2. For lamps provide catalog data, voltage, color, life estimate in hours, base type, 
and dimming capabilities. 

3. Ambient light (photocell) and motion detection data indicating switching capacity, 
means of adjusting the lighting pickup level and enclosure. Motion detection 
coverage. Control options combining ambient light, diming and motion over-ride. 

4. For pole-mounted fixtures provide complete data on the pole material, finish, 
internal junction box, ballasts/drivers, anchoring and fixture attachment and 
support method.  Pole and luminaire combination to be designed to withstand a 
100-mph wind load without damage.   

5. Provide a computer-generated photo metric study for the site to demonstrate that 
the proposed new lighting design meets lighting level requirements detailed in 
drawings and specifications. 

6. Pole Foundations:  Submit pole foundation design for all pole types and 
associated soil types.  Designed to be stamped by a Structural Engineer 
registered in the State of California.  Pole and base designs must be approved by 
City of Los Angeles Department of Building Safety. 
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7. Substitutions for specified fixtures, etc. shall be based upon quality of specified fixture 
construction, light distribution, appearance, wind loading, and maintenance 

1. 4 QUALITY ASSURANCE 

A. Work of this Section shall comply with applicable legal requirements and standards 
specified and the following: 

1. ANSI C82.1 Specifications for Fluorescent Lamp Ballasts 

2. ANSI C84.4 Specifications for High-Intensity-Discharge Lamp 
Ballasts (Multiple Supply Type). 

3. ASHRAE/IES 90.1 High Efficiency Electrical Lighting Systems. 

4. Standards of the Certified Ballast Manufacturer's Association. 

5. NFPA 70 

C. Conform to California’s 2013 Title 24 Energy Efficiency Standards. 

D. Demonstrations: 

1. Lighting system operation shall be demonstrated during both hours of daylight 
and darkness to indicate that fixtures are properly focused, photocell and motion 
detection operation is correct, and that fixture switching functions as intended.  
Through demonstration, the CONTRACTOR shall also verify that panel 
schedules properly indicate the lighting outlets connected to each circuit. 

2. Lighting demonstration shall occur within 2 weeks prior to project acceptance. 

1.5 CLEANING PROCEDURES 

A. Clean fixture lenses, diffusers and reflectors just prior to time specified for required 
demonstrations. 

B. Clean damaged finish of fixture trim, including poles and support brackets, prior to 
required refinishing. 

C. Before installation of louvers, diffusers or lenses clean reflector surfaces and lamps of all 
lighting fixtures of accumulated dust, dirt, grease, plaster, paint, etc. 

1.6 WARRANTY AND MAINTENANCE 

A. General Warranty:  Special warranty specified in this Article shall not deprive Owner of 
other rights Owner may have under other provision of the Contract Documents and shall 
be in addition to, and run concurrent with, other warranties made by Contractor under 
requirements of the Contract Documents. 

B. Special Warranties:  Written warranty, executed by manufacturer agreeing to replace or 
repair defects or failures in materials or workmanship within specified warranty period. 

1. Defects in materials, equipment or workmanship occurring in the warranty period 
shall be repaired or replaced at the Contractors/ Manufacturer’s expense. 



WORK ORDER NO. E1701121B LIGHTING 
RESEDA SKATE FACILITY 26 50 00 - 3 

2. Special Warranty Period for Parking Area Lights:  Manufacturers' standard 
warranty, but not less than two years from date of Substantial Completion. 

C. Maintenance Agreement 

1. Lighting system Manufacturer shall offer a 5 year maintenance agreement 
covering the entire parking structure lighting and control system.  The 
maintenance agreement to guarantee light levels, lamp replacement, monitoring 
and communications, spill-light control and structural integrity. 

a. Maintain lighting levels within + 10% of the maintained horizontal 
average illuminance level for the sports lighting. 

b. Replace lamps if one or more lamps are extinguished. 

c. Repairs to be completed within seventy-two (72) hours of notification by 
Owner unless agreed otherwise by Owner. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels describing 
contents. 

1. Lamps:  5 for every 50 of each type and rating installed. Furnish at least one of 
each type. 

2. Plastic Diffusers and Lenses:  1 for every 100 of each type and rating installed.  
Furnish at least one of each type. 

3. Ballasts/ Drivers:  1 for every 100 of each type and rating installed. Furnish at 
least one of each type. 

4. Globes and Guards:  1 for every 20 of each type and rating installed. Furnish at 
least one of each type. 

PART 2 - PRODUCTS 

2.1 LIGHTING SYSTEMS GENERAL REQUIREMENTS 

A. Conform to ASHRAE/IES 90.1-1989 Standards for High Efficiency Electrical Lighting 
Systems. 

B. Lighting fixtures shall have all parts and fittings necessary for complete and proper 
installation. 

C. Where both catalog numbers and narrative descriptions are indicated, the narrative 
description requirements shall take precedence and prevail. 

D. All fixtures of one type shall be one manufacturer and of identical finish and appearance. 

E. Fixture types shall be as indicated on the Contract Drawings.  However, if the fixture type 
is not shown, the bid shall be based on installing fixtures specified in similar areas. 

F. Fixtures in exterior locations, wash-down areas, wet or moist locations shall bear a UL 
label for installation in wet or moist areas or locations. 
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G. All exposed metal parts of exterior lighting fixtures shall be stainless steel or anodized 
aluminum with specified finish over.  Screws and fastening shall be stainless steel. 

H. Complete units and all electrical components for LED and special fixtures shall bear the 
Underwriters' Laboratories, Inc., IBEW and Electrical Testing Laboratory labels. 

2.2 LIGHTING PERFORMANCE 

A. Illumination requirement and control.  See notes on drawings.: 

B. City Ordinance exterior lighting requirements: All site and building mounted lighting shall 
be designed such that it produces a maximum initial luminance value no greater than 
0.20 horizontal and vertical foot candles at the site boundary, and no greater than 0.01 
horizontal foot candles 15 feet beyond the site. No more than 5.0 percent of the total 
initial designed lumens shall be emitted at an angle of 90 degrees or higher from nadir 
(straight down). 

2.3 LED FIXTURES  

A. General:   

1. Fixtures to be an assembly consisting of LED light source array, housing, and 
electronic power supply, in accordance with UL 1598, UL 8750. Supply voltage 
as noted on the drawings.  

2. Outside fixtures to be completely sealed against moisture and listed under UL 
1598, for luminaires in wet locations.  

3. The fixture lens shall be clear convex tempered glass. 

4. Minimum service life of luminaire of 70,000 hours. 

5. Power supply shall be rated for a life expectancy equal or greater than the 
luminaire, be designed for dimming and incorporate surge protection device 
(SPD) to protect against electrical transients.  Each luminaire shall be 
independently fused. 

6. Electronic module shall have operating temperature -40 degF to 165 degF, or 
better with built in thermal overload. 

7. Power factor of unit to be 0.9 or higher and induce total harmonic distortion 
(current and voltage) of 20% or less in the AC supply line. 

8. Control:  Outside fixtures to include motion detection and automatic dimming 
when area is not occupied. Dimming bi-level 50%, or user adjustable dimming 
level. 

9. Cut-off Requirements: Exterior lights shall have full cut-off light distribution. 

10. Warranty:  5 year minimum manufacturer’s warranty. 

B. Outdoor Lighting, pole mount 
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1. Architectural style post-top, LED luminaire with die-cast aluminum housing 
designed for exterior area or pathway lighting. Impact resistant tempered glass 
lens. 

2. Finish:  Metal parts of luminaire, pole and adapters, finished with corrosion 
resistant durable, dark bronze, powder coat finish. 

3. Pole: ___ft height x ___ inch diameter steel round pole, as specified on contract 
drawings. 

4. Control:  Motion detector to automatically switch lamp from a pre-set dimmed 
output to full brightness, for a pre-set minimum time. 

5. Approved Manufacturers:  as specified on contract drawings. 

C. Skate Facility indoor lighting 

1. Ceiling mounted LED luminaires with rugged housing, and integral motion 
detectors where specified, designed for intended lighting applications. 

2. Finish: Metal parts of luminaire, finished with corrosion resistant durable, powder 
coat finish. 

3. Approved manufacturer:  

a. Cree Lighting (see drawings for model numbers). 
b. Or equal. 

2.4 LIGHTING CONTROLS  

A. General:  Provide an automatic, lighting control system manufactured by the lighting 
manufacturer. 

B. Control system to be enclosed in a dedicated NEMA 1 cabinet containing all lighting 
contactors, switches, terminals and a microprocessor based controller. The system to 
provide the following functionality: 

1. A web based remote scheduling system allowing authorized users to control and 
monitor lighting by lighting zone. Control parameter options to include time of 
day, sun rise/ sunset times, and photocell input (for outdoor lighting only). Output 
control to include lighting On/ Off and dimming. Schedules to be stored by 
controller. Schedules able to be set up for a minimum of seven days in advance. 

2. Astronomical time clock, with automatic daylight savings compensation, and 
calculation of sunrise/ sunset times (for outdoor lighting only). 

3. Off-On-Auto switches to allow for maintenance and manual operations of lights 

4. Key over-ride, High-Medium-Low-Auto switches for light pre-set level dimming 
control. 

5. Minimum of twenty zones and twenty lighting contactors (30A/ 60A) per cabinet. 

6. Provide push-button input for outdoor roller skating and indoor ice skating lighting 
control. Operating momentary push-button mounted on pole to initiate a timed 
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lighting ‘On” period.  Provide strobe light output to warn users when timed period 
is nearing end. Provide signage on poles to explain light operation to court users. 

C. Photocells: 

1. Provide automatic ON/OFF switching photo control device, completely self-
contained in the die-cast aluminum housing, not affected by moisture, vibration, 
or temperature changes; ON at dusk and OFF at dawn; time delay feature to 
prevent false switching; and field adjustable to control operating levels.  Provide 
a by-bass switch to override photocell. Photocell to be compatible with lighting 
control panel. 

2. Approved Manufacturers: 

a. Hubbell 
b. General Electric 
c. Levitron 
d. Or equal. 

2.5 FOUNDATIONS 

A. Install required number and type of reinforced concrete pole bases as indicated on the 
Contract Drawings.  

B. Contractor to prepare pole and foundation drawings for each type of pole, pole loading, 
and soil type, and submit to the Engineer for approval. Drawings to be stamped by a 
certified structural Engineer, Register in California. Drawings to show design criteria, soil 
type, assumptions, code standards, size of foundation, depth of embedment, reinforcing, 
and backfill material. 

C. Pole foundations shall be approved by City of Los Angeles Department of Building Safety 
(DBS). 

PART 3 - EXECUTION 

3.1 INSTALLATION OF LIGHTING FIXTURES (LUMINARIES) 

A. General: 

1. Install fixtures in a manner recommended by the fixture manufacturer and 
accepted by the City Engineer. 

2. Furnish and install all additional supports, and other structural reinforcements to 
the concrete pole bases required to properly and safely mount luminaires, all 
acceptable to the City Engineer.  

3. Be responsible for handling the luminaires, installing plumb and level, and 
keeping luminaires clean. 

4. Where pole foundation penetrates the below ground liner in the bio-swale, seal 
liner to pole as indicated on the drawings. 

5. After construction of total project is completed, remove all labels and other 
markings, wash dirty luminaires inside and out with a nonabrasive mild soap or 
cleaner.  Clean luminaire plastic lenses with antistatic cleaners only.  Touch up 
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all painted surfaces of luminaires with high-grade exterior enamel, and poles with 
paint supplied by manufacturer. 

B.    Finished Areas: 

1. Locate luminaires where shown on the Site Plan.  

2. Install all luminaires straight and true. 

3. Exterior fixtures requiring exposed exterior boxes shall be mounted on approved 
cast boxes equipped with suitable gaskets. 

4. All adjustable lighting fixtures shall be aimed (during non-daylight hours) and set 
to the satisfaction of, and in the presence of, the City Engineer. 

3.2 INSTALLATION OF LAMPS 

A. After installation clean all lamps. 

3.3 MISCELLANEOUS  

A. Provide all metal shims, spacers and/or mounting bolts necessary,  

B. Louvers, diffusers or lenses shall not be installed in lighting fixtures until such time as all 
glazing has been completed and all construction work involving plastering, grinding, 
sanding, painting, etc., and final clean-up sweeping and dusting have been completed by 
the Contractor as noted in Subsection 1. 4 of this Section. 

C. Reflector surfaces and lamps in all lighting fixtures shall be thoroughly cleaned of 
accumulated dust, dirt, plaster, paint, etc., before the installation of the louvers, diffusers 
or lenses. 

D. After completion of this portion of the work, it shall be the responsibility of the Contractor 
to clean and/or repair any damage to the finished building caused by this work, to the 
complete satisfaction of the Architect at no added cost to the City. 

3.4 INSTALLATION OF CONTROLS 

A. Install in strict accordance with manufacturer's recommendations.   

3.5 LIGHTING CONTROL 

A. Photocell:  Install photo control as shown on Drawings. 

B. Lighting Control Panel:  Install as shown on the drawings and in strict compliance with 
manufacturer’s recommendation  

C. Lighting control panel Configuration: Provide initial configuration of control panel and web 
interface.  Configure to ENGINEERS direction. Document configuration. 

D. Contractor to notify lighting Control Panel Manufacturer at least 7 days before activation 
of the lighting system to allow him to run diagnostics and confirm system programming.  
Contractor shall assist with any needed corrections Manufacturer identifies. 
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3.6 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Advance Notice:  Give dates and times for field tests. 

C. Provide instruments to make and record test results. 

D. Tests:  As follows: 

1. Verify normal operation of each fixture after installation. 

2. Verify motion detection and dimming control. 

3. Verify actuation and termination on photocell, timer, or other control function, as 
applicable, and in coordination with required testing per Section 16570. 

4. Perform lighting illumination field measurement and analysis to demonstrate 
lighting system conforms to the requirements in Section 2.2. 

5. Measure spill lighting levels at property boundary to ensure light level is within 
requirements detailed in paragraph 2.2.B of this Section 

6. Report results in writing. Discuss any discrepancies with Engineer 

E. Malfunctioning Fixtures and Components:  Replace or repair, then retest.  Repeat 
procedure until  units operate properly. 

F. Corrosive Fixtures:  Replace during warranty period. 

3.7 COMMISSIONING (FOR LIGHTING CONTROL SYSTEMS) 

A. Check the lighting systems start up and ensure that the all lamps are operational and 
fixtures are clean. 

B. Check motion sensor placement and test reliability of activation/deactivation. 

C. Test photocells for functionality and accuracy. 

D. Check switches to ensure proper operation and circuiting. 

E. Check lighting schedules to ensure they are programmed per the ENGINEER direction. 

F. Test operation of circuits by changing system date and time to cause various circuits to 
switch modes.   

G. For exterior fixtures, simulate night mode to validate function.  Measure and record light 
level to ensure they meet the requirements and are generally provide adequate security.  
Check for excessive light level fluctuations or dark spots. 

END OF SECTION 
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SECTION 28 31 00 

LIFE SAFETY FIRE ALARM SYSTEMS 

PART 1 - GENERAL 

1.1 SCOPE 

A. Required:  Furnish all labor, materials, equipment, services, permits, fees and 
transportation necessary for and/or reasonably incidental to the Construction and 
completion of life safety fire alarms systems. 

B. Comply with the General Conditions, General Requirements and the requirements of this 
Section concerning definitions, guarantees, submittals, as-builts, clean-up, etc.  

C. Work Includes, but is not limited to the following: 

1. Life safety fire alarm detection and signaling system. 

2. Plan check approval. 

3. Furnishing and installation of equipment and devices. 

4. Wiring in conduit, and connections. 

5. Interface with elevator controls. 

6. Interface with existing Edwards FACP located in Police Station. 

7. Conduit, wire and connections for control and status of H&V motors, smoke 
dampers, and for shutdown. 

8. Testing, cleaning, and adjusting of completed work. 

9. Wiring diagrams, shop drawings, equipment data. 

10. Complete maintenance and off-site fire monitoring service for one year.  Proposal 
for subsequent maintenance contract and monitoring service. 

11. All work and material for complete and operable systems as indicated or 
specified. 

12. Record drawings. 

13. Permits, inspections, fees.  See General Conditions. 

14. Identification and instruction. 

15. Coordination with other trades in the project. 

16. Furnishing of special back boxes for installation under electrical section. 

1.2 RELATED WORK SPECIFIED ELSEWHERE 

A. General Electrical Requirements (Section 26 05 00). 
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B. Painting, except shop finishing and field touch-up (Section 09 90 00). 

C. Sprinkler Fire Protection Systems (Section 21 13 13). 

D. Passenger Elevators and elevator controls (Section 14 24 00). 

1.3 LEGAL REQUIREMENTS AND STANDARDS 

A. Legal:  Conform to all applicable requirements of California State, Los Angeles City Fire 
and Building Departments concerning life safety and smoke control systems and 
requirements of local authorities having jurisdiction.   

B. Standards:  Comply with guidelines of the Electronics Industries Association, the National 
Fire Protection Association (NFPA) and Underwriters Laboratories (U.L.). 

1.4 APPROVALS 

Prepare complete plans, risers, wiring diagrams, battery calculations, and installation drawings for 
the fire alarm system.  Obtain City Fire Department and Building Department approval for fire 
alarm system after incorporating all shop drawing review comments. Submit voltage drop 
calculations conforming to fire code limitations.  Install system per review shop drawings. 

1.5 QUALITY ASSURANCE 

A. Manufacturer:  Company specializing in smoke detection and fire alarm systems with five 
years documented experience. 

B. Installer: 

1. Submit evidence of completion and satisfactory operation of five projects of equal 
scope for the specified systems. 

2. Submit evidence that installers are factory authorized agents. 

3. Submit letter from equipment manufacturers indicating intent to maintain local 
service organizations or direct factory service. 

4. Installers to be prepared to offer a service contract on expiration of guarantee. 

1.6 SUBMITTALS 

A. Comply with applicable provisions of General Requirements. 

B. Shop Drawings: 

1. Provide schematic layout, floor plan, drawings indicating location of all 
components and equipment, required size and location of conduit and outlets 
and type and quantity of system conductors.  Include voltage drop calculations 
and battery calculations. 

2. Riser Diagram. 

3. Include wiring diagrams for overall system and components. 
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4. Include physical and electrical characteristics of equipment to indicate 
conformance with the Specifications. 

5. Describe system characteristics and function. 

C. Data Sheets:  Show California State Fire Marshall Listing, U.L. listing, equipment ratings, 
dimensions and finishes. 

D. Manufacturer's Certificate:  Note that system meets or exceeds specified requirements. 

E. Test Procedures:  Provide one copy for necessary review. 

F. Operating and Maintenance Instruction Manual: 

1. Conform to applicable provisions of Subsection 1. 6N of Section 16020. 

2. Manual shall include the following: 

a. Operational description. 

b. Coded cabling plan. 

c. Two wire circuit diagrams. 

d. Wiring destination schedule. 

e. Schematic component diagrams and PC board layouts. 

f. Maintenance and alignment procedures. 

1.7 COORDINATION   

Refer to the electrical and mechanical drawings and specifications to determine quantities and 
location of devices and required scope of work and coordinate work with mechanical and 
electrical installers.  Provide function described under mechanical section Sequence of Control, 
for fire and/or emergency conditions.  Submit cable requirements to elevator supplier.  Submit 
conduit requirements to electrical installer.  For self-contained door release, coordinate with door 
supplier. 

1.8 SYSTEM DESCRIPTION 

A. General:  System to be listed by Underwriters Laboratories and the California State Fire 
Marshal, designed to meet the functional requirements of NFPA 72A, 72B, 72D and the 
California High Rise Code (as applicable). 

B. Features: 

1. Coordinate with and modify as required existing Main fire Alarm control panel 
with graphic annunciator located in Police Station. 

2. Remote annunciators at the main entry (existing FACP) and at entry to Parking 
Structure (new FACP subpanel). 

3. Alarm/trouble point transmitters. 

4. Manual alarm reporting stations. 
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5. Ionization smoke detectors. 

6. Ionization smoke detectors in elevator lobbies, elevator machine rooms and the 
top of each elevator hoistway.  Provide two contacts on elevator lobby detectors.  
Wire one to fire alarm panel and second to elevator control panel. 

7. Combination fixed temperature/rate of rise heat detectors. 

8. Combination horn/visual alarm signal devices.  Visual alarm signal devices. 

9. Connection to sprinkler water valves, flow and pressure switches. 

10. Operating and supervising electrical power for the system at 120-volt single 
phase, three-wire from the emergency system to the fire command center.  
Internal battery backup, sized for24 hours of standby and 5 minutes of alarm. 

11. Interface with the fire protection system (sprinklers) for alarm and trouble 
reporting. 

12. Interface with package AC units for “shut-off” on alarm. 

13. Interface with the elevator system for elevator capture, status and control. 

1.9 SYSTEM OPERATION 

A. System to be the active interrogate/respond type alarm system, 24 volt DC non-coded, 
positive, non-interfering, successive operation, in which all devices are constantly 
sending status signals to the main fire control command center from remote data 
transmitter panels approximately every one second.  A change in status to be reported 
twice to determine that it is a valid signal, and be automatically and permanently 
recorded.  The requirements in NFPA 72B for 60 hours standby power to be met by the 
emergency standby generator system. 

B. Wiring, equipment and devices for alarm initiation, annunciation, and audible signaling to 
be continuously supervised for open circuits, shorts or grounds (trouble). Each alarm 
initiating device circuit to be provided with illuminated and audible annunciation of both 
trouble and alarm conditions.  Non-illumination indicates a normal condition. Wiring to the 
equipment in one conduit, the return portion of the loop in the second conduit.  Wiring 
between reporting devices to the field equipment cabinets to be Class "B" wiring in 
conduit, with end-of-line device. 

C. Any alarm or trouble condition to sound an audible signal at the fire command center and 
the remote annunciator.  Signal to be silenced by a momentary contact switch which shall 
transfer the signal to a visual indicator.  Subsequent trouble conditions to cause the 
signal to resound and in turn may be silenced. Upon restoration to normal, the trouble 
signal silencing indicator to extinguish automatically. 

D. Activation of any automatic or manual alarm initiating device to cause the following to 
occur: 

1. Sound an audible alarm and illuminate the visual indicator for zone and type of 
alarm at the fire command center and the remote annunciator. 

2. Sound, by building of origin, the slow whoop alarm signal over the system 
speakers and activate the visual signal devices. 
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3. Transmit signal to release the electromagnetic hold open devices on corridor 
doors by floor. 

4. Transmit signal by one to close smoke dampers, via autodialer. 

5. Transmit alarm signal to the central station office. 

E. System not to incorporate a time delay for any of the alarm initiating devices.  
All alarms to be considered confirmed alarms. 

F. Ionization type smoke detectors in the elevator lobbies interfaced with the elevator 
controls system for recall of elevators to first floor under fire alarm conditions, and report 
to fire central station. 

G. Detection and reporting of fire conditions to be accomplished by the following basic 
methods: 

1. Manual stations. 

2. Smoke detectors. 

3. Heat detectors. 

4. Duct detectors. 

5. Water flow switches. 

H. Fire alarm system inputs to be further subdivided as follows, for a more defined indication 
of the location and nature of the fire or trouble condition: 

1. Manual station.  By floor and zone. 

2. Smoke detector in elevator shaft.  By device. 

3. Smoke detector in an elevator lobby.  By device. 

4. Smoke detectors at smoke dampers.  By device. 

5. Smoke and/or heat detector in mechanical and electrical rooms.  By floor and 
room. 

6. Door held open detector.  By floor and location. 

7. Water flow or pressure switch.  By floor and zone. 

8. Sprinkler valve position indication.  By floor and zone. 

I. Alarm condition to override trouble indication.  Trouble indication to reappear after alarm 
reset. 

J. Selective manual testing of any device point in the system to determine normal trouble or 
alarm status 

K. Remote annunciator to duplicate annunciation from the main fire alarm control panel. 
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L. System to be capable of manual operation in the event of malfunction of the central 
processor.  Supplier to include a statement in the system shop drawing submittal 
explaining the manual operating capability of the system.  Provide redundant processor 
to duplicate primary processor function. 

M. Sequence of Operation Under Alarm Condition: 

1. Sound an audible alarm at the main fire control command center and the remote 
annunciator and simultaneously illuminate the visual indicator for zone and type 
of alarm. 

2. Manual acknowledge switch operation, to illuminate alarm acknowledge light and 
silence and audible signal.  Visual indicator for zone of alarm to remain 
illuminated.  New alarm to re-sound the audible alarm and repeat sequence. 

3. Transmit signal to off-site central station office. 

4. Correction of alarm condition to provide return to normal status and to print out. 

5. Sound building alarm as described in "System Features and Operation." 

N. Sequence of Operation for Supervision: 

1. The following trouble conditions to sound an audible alarm and illuminate the 
visual trouble zone indicator at the main fire control command center and the 
remote annunciators: 

a. Malfunction or trouble in any equipment or component of the fire alarm 
system. 

b. Opens, shorts or grounds in the fire alarm system wiring. 

c. Closed sprinkler system valve. 

d. Removal of any fire alarm detection or reporting device. 

e. Wet system water flow switch - tamper switch. 

2. Manual acknowledge switch operation, to illuminate trouble acknowledge light 
and silence audible signal.  Visual indicator for zone of trouble to remain 
illuminated. 

O. HVAC Interface:  Coordinate system function with sequence of control described in the 
mechanical section. 

P. Operation:  All components connected in accordance with the manufacturer's instructions 
to provide a complete and operable system. 

1.10 LOADS OF EQUIPMENT AND COMPONENTS 

A. Follow Electronics Industries Association Standard where applicable. 

B. Provide fuse protection for equipment and spare fuses. 

C. Design systems for operation at 120 volts, normal or emergency power as indicated, 60 
Hz nominal input. 
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D. Operating voltage dissipated by resistors shall not exceed 25% of ratings. 

E. Operating voltage of capacitors shall not exceed 80% of rated voltage. 

F. Operating loads and voltages on transistors and solid-state devices shall not exceed 
manufacturer's recommendation for normal full load operation. 

G. Use electronic components of types and rating commonly available from stock of 
established commercial distribution. 

1.11 GUARANTEE 

A. Conform to applicable provisions of the General Conditions. 

B. Service technicians and replacement components for the system shall be available 
locally from a service representative of the manufacturer who is able to provide evidence 
of technical training and authorization by the manufacturer. 

C. For a period of one year from date of final acceptance, the system shall be under full 
guarantee for materials and labor at no cost to the City.  The system shall be under a 
service contract with a technician authorized by the manufacturer.  Replacement parts 
and labor shall be readily available during normal business hours while the service 
contract is in effect.  A complete system inspection and test shall be performed at five 
months and again at eleven months after final acceptance.  Tests shall include all smoke 
detector sensitivity settings. 

D. Any component failures shall be remedied to the satisfaction of the Owner. 

E. A continuing service contract shall be offered at time of bid to commence at the expiration 
of warranty included with the system. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Manufacturers:  Equipment descriptions refer to the Edwards System Technology .  
Equivalent systems conforming to the Specifications are acceptable.  

B. Provide materials and equipment of new and recent manufacture, UL labeled and/or 
listed for specific use. 

C. The system and equipment described and furnished under these Specifications are to be 
the standard product of the manufacturer specified for each system.  All reference to 
model numbers and other pertinent information herein is intended to establish the 
standards of performance, quality, and appearance. 

D. System and equipment proposed as equivalent to that specified shall conform to the 
standards herein. Contractor and Manufacturer to supply evidence of having produced 
and installed similar equipment for at least five years, and list systems of equal scope 
rendering satisfactory service.  Obtain the Project Manager's approval in writing ten 
working days prior to bidding equipment other than as specified.  Submit the 
manufacturer's name, model numbers, and three copies of working drawings and 
engineering data sheets for approval. 
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Include in the submittal a certified statement from the manufacturer of the substitute 
equipment that it does, in fact, equal the electronic and physical features and functions of 
the specified equipment. 

E. A continuing service contract shall be offered at time of bid to commence at the expiration 
of warranty included with the system.   

2.2 FIRE ALARM CONTROL PANEL 

A. Modular design with all modules and spacing panels to be the same size.  All solid-state 
circuitry and components.  Battery backup. 

B. Dead front panel construction.  Panels to be mounted in heavy gauge steel cabinets 
finished in read with module front plates finished in black.  Hinged cabinet doors with 
locks to provide access to field wiring terminals.  Internal audible signal. 

C. Fire alarm control panel to Incorporate the Following Basic Components for Fire Alarm 
System Functions: 

1. Operators control module. 

2. Remote annunciator (approved by Fire Department). 

3. Signal generator module. 

4. Amplifier module or modules. 

D. Operators Control Module to Incorporate: 

1. Eighty-character alpha-numeric display for continuous indication of time-of-day, 
day-of-week, month, date-of-month and year or for indication of manual function 
entries. 

2. LED indicators for operating and supervising power, common alarm, alarm 
silenced, manual mode, system trouble, audible silenced, common trouble, loop 
fault, alarm circuit trouble and disconnect and auxiliary circuit trouble. 

3. Keypad for the following entries and call ups displayed on the alpha-numeric 
display: 

a. Alarm silence. 

b. Audible silence. 

c. System reset. 

d. Auxiliary disconnect for central station circuit. 

e. Call up of all system troubles not annunciated. 

f. Call up of the status of any system point. 

g. Set time, day-of-week, month, date-of-month and year. 

h. Annunciator LED test. 
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E. Annunciator Module to Incorporate: 

1. LED indicators for zone alarm and trouble. 

2. Provision for indicating zone designations. 

F. Signal Generator Module to Incorporate: 

1. Two separate electrically supervised fire tone circuits. 

2. Failure of one circuit to sound a trouble signal and the second circuit to take over 
automatically. 

G. Battery Backup:  Sealed lead acid type, with automatic battery charger.  Four hour 
standby, five minute alarm. 

H. Model EST-2, EST-3 or equal. 

2.3 REMOTE ANNUNCIATOR 

A. The remote annunciator to be a Graphic type. The Graphic Annunciator to have a display 
of LED’s for displaying individual initiating devices and be approved by the Architect. 

B. Model ”ENVOY” Series or equal. 

2.4 ALARM/TROUBLE POINT TRANSMITTERS 

A. Single, four or eight input point Class "B" units as required by the system design and 
layout. 

B. Number of units in any one zone as required by the system design and layout. 

C. For mounting in standard module cabinets. 

D. Power supplied from the main fire alarm control panel. 

E. Model SIGA-CT1, or equal. 

2.5 MANUAL ALARM REPORTING STATIONS 

A. Non-coded, semi-flush, double action with "Lift to Break - Pull Lever Down" lettering on 
clear plastic shield. 

B. Mechanically locked until manually reset, rigid metal construction with raised lettering 
"Pull Down". 

C. Model SIGA-270 single action or equal. 

D. Manual Stations shall have a protective clear plastic cover model “Stopper II”. 

2.6 AUTOMATIC SMOKE DETECTORS 

A. Solid-state dual chamber type ionization detector, allowing for compensation for pressure 
and humidity changes. 
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B. Equipped with solid state voltage regulator to maintain detection sensitivity over varying 
voltages, and current regulator to insulate from power surges. 

C. Detector mounted LED visual alarm indicator. 

D. Model SIGA-IS with base model SIGA-SB or equal. 

2.7 HEAT DETECTORS 

A. Combination fixed temperature and rate-of-rise type, 135 degrees Fahrenheit fixed 
temperature rating, 15 degrees F per minute rate-of-rise rating, normally open contacts. 

B. Flush mounted in finished areas, surface mounted in unfinished areas, off-white finish. 

C. Model SIGA-HFS with base model SIGA-SB or equal. 

2.8 AUDIBLE/VISUAL SIGNAL DEVICES 

A. Combination speaker/lamp units, steel back box, recessed or surface mounted as 
indicated, on supervised circuits.  Visual portion to flash on alarm condition. 

B. Model 757-8A-T, Model 757-7A-T, Model 757-5A-T or equal. 

2.9 VISUAL SIGNAL DEVICES 

A. Solid-state lamp flasher, built-in lamp unit, red thermoplastic lens, steel back box, red 
molded phenolic front panel, recessed or surface mounted as indicated, on supervised 
circuits.  Unit to flash on alarm condition. 

B. Model 202-5A-Tor equal. 

2.10 DUCT DETECTORS 

A. Furnished under H.V.A.C. scope, connected under this section. 

B. Coordinate with H.V.A.C.. 

2.11 WATERFLOW AND/OR PRESSURE SWITCHES 

A. Furnished under Fire Protection Sprinklers section, connected under this section. 

B. Coordinate with Fire Protection Sprinklers section. 

2.12 SPRINKLER VALVE TAMPER SWITCH 

A. Furnished under Fire Protection Section, connected under this section. 

Coordinate with Fire Protection section. 

2.13 CONDUCTORS 

No. 14 AWG, 600 volt, minimum shielded as required.  Twisted pairs for audio.  Conductor layout 
and quantities to be delineated on the shop drawing submittals as described in Paragraph 1.B. of 
the specifications.  Calculate voltage drop and increase conductor size as required. 
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2.14 SUPPLEMENTARY RELAYS 

A. Designed to activate or deactivate external circuit controls such as fans, smoke dampers, 
door releases. 

B. Contacts rated two amperes minimum, but adequate for circuit controlled. 

C. Relay coil supplied from system power supply. 

D. Where remote from command center, enclose in NEMA 12 dust tight enclosure. 

E. State Fire Marshal approved for use in fire alarm system. 

2.15 DIGITAL COMMUNICATOR 

A. Furnish and install a digital communicator by “Silent Night” Model 5104 or equal with all 
required accessories to send alarm and trouble signals to the Park Rangers Station 
located in Griffith Park. 

B. The Contractor shall arrange for the activation of the Building fire alarm system to the 
Park Rangers Station located in Griffith Park. 

C. The Contractor shall pay for all accessories, including communicator. 

2.16 DOOR HOLD OPEN DEVICES 

Electromagnetic type at doors where required, 24 VDC. Door release on activation of fire alarm 
system by floor. 

PART 3 - EXECUTION 

3.1 GENERAL 

A. Install system(s) in accordance with manufacturer's instructions. 

3.2 GROUNDING 

All equipment to be grounded by means of green ground wire to "U" contact of duplex receptacles 
and bonded to ground provided under Electrical Section. 

3.3 INSPECTION 

Systems to meet all the requirements of the code enforcing agency and shall be approved 
thereby before installation. 

3.4 TESTING 

After all equipment specified herein for each system has been installed and is in operating 
condition, conduct performance tests to determine if the installation and components comply with 
these specifications.  Furnish competent personnel, all test material and approved test 
instruments and conduct the tests under supervision of factory personnel, in the presence of the 
Project Manager, and the City building and fire inspecting agencies.   

3.8 COMMISSIONING 

A. Spot check location of sensors and switches to ensure conformance with requirements. 
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B. Verify sampling of all types of devices.  Cause activation of the device, assure alarms are 
initiated and resulting response is per the requirements. 

C. Verify interfaces with all other inter-related systems or equipment. 

D. Validate output devices (speakers and strobes) meet the code criteria (96 dBa at 10’ and 
117 candela at peak) 

E. Test all functions and sequences associated with the elevator recall system. 

F. Activate high temperature detectors in the elevator machine room.  Verify all sequences 
including elevator shunt off, elevator recall including alternate floors when main floor is in 
alarm. 

G. Activate smoke detectors and verify alarm function. 

H. Activate a sample of sprinkler flow switches.  Validate that appropriate zone enunciates 
and alarms sound. 

I. Ensure that the system functions while using all sources of power including normal, 
emergency, and battery.  Check battery life by simulating an extended outage. 

3.8 REPORT 

Prepare written report of final test results, signed by witnessing parties.  Submit to the Project 
Manager in triplicate. 

END OF SECTION 
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SECTION 31 00 00 

EARTHWORK

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provided and execute earthwork as indicated on the Contract Drawings or in the Project 
Manual including but not limited to the following: 

1. General excavating and trenching for various trades. 
2. General exterior grading and cutting. 
3. General excavating for site improvements. 

1.2 QUALITY ASSURANCE 

A. Labor:  Use adequate numbers of skilled laborers to are thoroughly trained and 
experienced in the necessary crafts and who are completely familiar with specified 
requirements and the methods needed for proper performance of the Work of this 
Section. 

B. Equipment:  Use equipment adequate in size, capacity, and numbers to accomplish the 
work of this Section in a timely manner. 

C. Codes and Standards:  Perform excavation work in compliance with applicable ordinance 
of governing authorities having jurisdiction including, but not limited to, the current L. A. 
City Building Code and applicable Amendments; Division 1-DEPARTMENT OF 
INDUSTRIAL RELATIONS of Title 8 of the California Code of Regulations; Section 300 - 
EARTHWORK of SSPWC, as amended by Brownbook. 

1. In addition to complying with Codes and Standards having jurisdiction, comply 
with directions of the Soil Engineer. 

D. The Contractor shall provide necessary measures for storm water pollution control and 
water quality protection.  The Contractor shall meet the standards of good housekeeping 
at all time. 

E. Testing and Inspection Services:  The City will engage a qualified soil testing and 
inspection service for quality control testing during earthwork operations.  Testing shall be 
performed in accordance with the soil investigation reports and testing standards, the 
instructions of the Soil Engineer and the applicable Sections of General Conditions. 

F. Soil Engineer:  The City will retain the services of a Soil Engineer for the purpose of soil 
investigations and testing, all the necessary inspections and observations, and 
certifications. 

G. Survey:  The Contractor shall employ the services of a California licensed surveyor for 
the purposes of survey control, layout, grade and cross-sections required to control work.   

1.3 SUBMITTALS 

A. Test Reports-Excavating:  Contractor shall submit the following reports directly to the Los 
Angeles City Department of Building & Safety, prepared by the Soil Engineer and the 
testing service, with a copy to the Engineer. 
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1. Test reports on borrow material. 

2. Verification of each footing subgrade. 

3. Field density test reports. 

4. One optimum moisture-maximum density curve for each type of soil encountered. 

5. Other test reports as required by the Soil Engineer and the local cognizant agency. 

1.4 PERMITS 

A. The Contractor shall perform all work in accordance with the permit requirements of the 
Los Angeles City Department of Building and Safety, including obtaining the grading 
permit, hauling permit and bond, and making the notification to the adjacent property 
owners; no additional compensation will be allowed therefore. 

B. Contractor shall furnish Engineer with a duplicate copy of OSHA excavation permit, and 
all other required permits prior to the start of the excavation work. 

C. The City shall obtain and pay for Calif General Construction Activity Stormwater Permit.   

D. The City shall obtain Waste Discharge Identification Number after submitting Wet 
Weather Erosion Control Plan (WWECP) pursuant to Section 61.02 and 64.72 of 
L.A.M.C. Submit Stormwater Pollution Prevention Plan (SWPPP) pursuant to Section 
91.106 of L.A.M.C. to the Los Angeles City Dept. Building and Safety for reviews.  

E. The Contractor shall make all necessary notifications, obtain and pay for required permits 
and file manifests with the South Coast Air Quality Management District (S.C.A.Q.M.D.). 

1.5 JOB CONDITIONS 

A. Required Work Coordination:  The Contractor shall fully coordinate the work operations of 
this Section with that of other trades involved and with the Engineer to assure proper 
sequence of work, limitations, methods and time of work so as to minimize or avoid 
interference with the existing utilities as well as performance of work by the other 
Contractors. 

1. When directed by the City, the Contractor shall include minimum two weeks in its 
Construction Schedule to allow the Soil Engineer to prepare final Soil Report to 
be submitted to the Los Angeles City Department of Building and Safety Grading 
Division for final approval if the Soil Engineer is obtained by the City. 

2. The Contractor shall coordinate and arrange for all the inspections with the local 
authorized agencies and the Bureau of Contract Administration. 

B. Trench Safety:  Attention is directed to the provisions of Section 6705 of the Labor Code 
concerning trench excavation safety plans. 

C. Air Pollution Control:  The Contractor shall comply with all air pollution control rules, 
regulations, ordinances and statutes which apply to work performed pursuant to the 
Contract, including any air pollution control rules, regulations, ordinances and statutes, 
specified in Section 1107 of the Government Code. 

D. Use of Pesticides:  The Contractor shall comply with all rules and regulations of the 
Department of Food and Agriculture, the Department of Health, the Department of 



WORK ORDER NO. E1701121B EARTHWORK 
RESEDA SKATE FACILITY 31 00 00 - 3 

Industrial Relations and all other agencies which govern the use of pesticides required in 
the performance of the Work on the Contract. 

1. Pesticides shall include, but shall not be limited to herbicides, insecticides, 
fungicides, rodenticides, germicides, menatocides, bactericides, inhibitors, 
fumigants, defoliants, soil sterilants, and repellents. 

2. Any substance or mixture of substances intended for preventing, repelling, 
mitigating or destroying weeds, insects, diseases, rodents, or nematodes and 
any substance of mixture for substances intended for use as a plant regulator, 
defoliant shall be considered as a pesticide. 

E. Sound Control Requirements:  The Contractor shall comply with all local sound control 
and noise level rules, regulations and ordinances which apply to any work performed 
pursuant to the Contract. 

Each combustion engine, used for any purpose on the job or related to the job, shall be 
equipped with a muffler of a type recommended by the manufacturer. No internal 
combustion engine shall be operated on the project without said muffler. 

F. Use of Explosives:  The use of explosives is not permitted. 

1.6 PROTECTIONS 

A. Protections of Persons and Property:  Provide and install signs, lights and barricades at 
danger points on and off the job-site to guard against accidents, etc. 

1. Barricade open excavations occurring as part of this work and post with warning 
lights. 

2. Operate and maintain warning lights as recommended by authorities having 
jurisdiction. 

3. Protect structures, utilities, sidewalks, pavements and other facilities from 
damage caused by settlement, lateral movement, undermining, washout and 
other hazards created by earthwork operations. 

4. Perform excavation within drip-line of large trees to remain by hand, and protect 
the root system from drainage or dry out to the greatest extent possible.  
Maintain moist condition for root system and cover exposed roots with burlap.  
Paint root cuts of 1" diameter and larger with emulsified asphalt tree paint. 

B. Existing Improvements (including trees and shrubs Indicated to Remain):  Protect against 
damage resulting from Contractor's operations.  Repair or replace damaged items to the 
full satisfactions of the City at no added cost to the City. 

C. Water:  Divert or pump out of all excavations until concrete and other items are placed 
therein, forms removed and backfilling is completed. The Contractor shall provide a 
means for solids removal before discharging the water.   

D. Existing Utilities:  Utilities shown on the drawings are shown pursuant to a search of 
available records and are shown as a matter of information and not as a matter of fact.  
The Contractor shall locate existing underground utilities in areas of work.  If utilities are 
to remain in place, provide adequate means of support and protection during earthwork 
operations. 
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1. Should uncharted or incorrectly charted piping or other utilities be encountered 
during excavation, consult City immediately for directions.  Cooperate with City 
and utility companies in keeping respective services and facilities in operation.  
Repair damaged utilities to satisfaction of utility Company. 

2. Do not interrupt existing utilities serving facilities occupied and used by City and 
others, during occupied hours, except when permitted in writing by the Engineer 
and then only after acceptable temporary utility services have been provided. 

3. Provide a minimum of 48-hour notice to the Engineer, and receive written notice 
to proceed before interrupting any utility.  Obtain clearance and notify all utility 
companies in the area and call Underground Service Alert by calling (800) 422-
4133.  Deliver utility clearance ticket number to the Engineer prior to the start of 
any work. 

4. Demolish and completely remove from site existing underground utilities 
indicated to be removed.  Coordinate with utility companies for shut-off of service 
if lines are active. 

1.7 INSPECTION 

A. Required:  All excavations and trenches shall be inspected by the Los Angeles City 
Building and Safety Inspector, and the Soil Engineer before filling, backfilling and/or other 
subsequent work is placed therein. 

B. Earthwork backfill for structures shall comply with requirements of Section 300-3.5 - 
STRUCTURAL BACKFILL of SSPWC and/or requirements in the Project Manual. 

1.8 SOILS INFORMATION 

A. Soils Report indicated on the drawings is a part of Project Manual.  Contractor shall 
comply with all Soils Report recommendations specified and other instruction directed by 
the Engineer.   

1.9 MATERIAL HANDLING 

A. Delivery:  All materials, tools, equipment, etc. to be delivered to the job-site, in such a 
manner coordinated with progress of work of this Section. 

B. Material Storage:  Stockpile satisfactory excavated materials where directed, until 
required for backfill or dispose of in accordance with Section 300-2.6 - SURPLUS 
MATERIALS of SSPWC.  Place, grade and shape stockpiles for proper drainage. 

1. Locate and retain soil materials away from edge of excavations.  Do not store 
within drip line of trees indicated to remain. 

2. Dispose of excess soil material and waste materials as herein specified. 

PART 2 – PRODUCTS 

2.1 SOIL MATERIALS 

A. Suitable Excavated Material:  Suitable materials from excavations for use in fill and 
embankments shall be free from shale, sod, large clods or hard lumps of earth, roots, 
trash or other debris; that has a liquid limit of less than 30 and a plasticity index of less 
than 9; and is readily compatible to specified density.  No rock, cobbles or broken 
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concrete exceeding 2 inches in maximum dimension shall be placed in compacted fill 
without the specified approval of the Engineer.  No rock, cobles or broken concrete 
exceeding 1 inch in maximum dimension shall be placed in compacted fill of the utility 
trench. 

B. Fill Material:  Furnish imported earth material as necessary; if specified in the contract 
requirements or if the amount of suitable earth materials obtained from the job-site 
excavations is not sufficient to properly construct the required fill, subject to the approval 
of the Engineer or the Soil Engineer prior to use. 

1. Submit imported fill material samples and testing results for the Engineer’s 
approval prior to importing to the job site in accordance with Section 300-5 
BORROW EXCAVATION of SSPWC. 

2. Imported fill material shall be free of foreign materials, vegetable growths, sod, 
rocks, expansive soils and all debris. 

3. Lime for Treatment of Imported Fill Material:  As here after specified in 
accordance with Section 301-5 - LIME-TREATED SOIL of SSPWC. 

4. Where fill material exhibits a wide variation in consistency, the Engineer may 
require blending to stabilize and upgrade the material as directed by the 
Engineer. 

5. In landscape (planting area), fill shall not be saline or contain anything that would 
prevent normal plant growth:. 

C. Base Material:  "Crushed Aggregate Base", 3/4-inch maximum size aggregate, or 
“Crushed Miscellaneous Base”, 1-1/2-inch maximum size aggregate, as specified in 
Section 200-2 - UNTREATED BASE MATERIALS of SSPWC. 

D Pipe Bedding and Trench Backfill Material: 

1. Use clean earth materials previously removed from job-site excavations or use 
imported fill materials free from clay, rock or gravel larger than 1-inches for utility 
trenches, or clay, rock or gravel larger than 2" inches in an area other than utility 
trench subject to the Soil Engineer’s approval prior to use. 

2. For sanitary sewer pipe, use Case I bedding material and extend 12-inch above 
said pipe, the balance of backfill to be approved clean earth materials. 

3. For storm drain pipe, use approved washed sand and extend 4 inches above 
said pipe, the balance of backfill to be approved clean earth materials.  For storm 
drain pipe section located beneath the sidewalk paving and connected to 
concrete curb outlet, sand bedding and backfill are not applicable.  

4. For water pipe or pipe rise, use approved washed sand and extend 12-inches 
above said pipe, the balance of backfill to be approved clean earth materials. 

5. For electrical conduits, use approved washed sand and extend 4 inches above 
said conduits, the balance of backfill to be approved clean earth materials. For 
utility service connection, provide bedding and backfill material in accordance 
with utility company’s instructions. 
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6. For the landscape irrigation piping, use approved washed sand and extend 4-
inches above said pipe, the balance of backfill to be an approved clean earth 
materials. 

7. Conforming to applicable Sections of the Project Manual for the pipe bedding 
widths and depths. 

E. Soil Cement: Use the soil-cement to form a dense, uniform mass conforming to the lines, 
grades and cross sections shown on the Contract Drawings. The soil cement shall be 
mixed, placed and compacted at least 95% of the relative compaction, in accordance with 
Section 301-3 of SSPWC and the instructions of the Soil Engineer. 

F. Structural Backfill: The structural backfill shall have a sand equivalent of not less than 20 
in accordance with Section 300-3.5 - STRUCTURAL BACKFILL and Section 300-4.5 - 
PLACING MATERIALS FOR FILLS of SSPWC, and placed and compacted to 90% of 
relative compaction. 

G. Slurry Backfill: Slurry backfill shall be 60 E 0.7 (Class 100-E-100) and placed in 
accordance with Section 306-1.3.1 - BACKFILL AND DENSIFICATIONS of SSPWC.  

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper completion of the Work.  Do not 
proceed until detrimental conditions are corrected. 

3.2 WATER QUALITY PROTECTION 

A. Eroded sediments and other pollutants must be retained on side and may not be 
transported from the site via sheet flow, swales, area drains, natural drainage, or wind. 

B. Stockpiles of earth and other construction-related materials must be protected from being 
transported from the site by wind or water. 

C. Fuels, oils, solvents, and other toxic materials must be stored in accordance with their 
listing and are not to contaminate the soil nor the surface waters. All approved toxic 
storage containers are to be protected from the weather.  Spills must be cleaned up 
immediately and disposed of in a proper manner.  Spills may not be washed into the 
drainage system. 

D. Excess or waste concrete may not be washed into the public way or any drainage 
system.  Provisions shall be made to retain concrete wastes on-site until they can be 
appropriately disposed of or recycled. 

E. Trash and construction-related solid wastes must be deposited into a covered receptacle 
to prevent contamination of rainwater and dispersal by wind. 

F. Sediments and other materials may not be tracked from the site by vehicle traffic. The 
construction entrance roadways must be stabilized so as to inhibit sediments from being 
deposited into the public ways. Accidental depositions must be swept up immediately and 
may not be washed down by rain or by any other means. 

G. Comply with requirements shown in Wet Weather Erosion Control Plan (WWECP). 
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1. a local water treatment facility. 

3.3 SITE PREPARATION 

 A. Remove the existing soil including fill material, debris, roots and foreign materials to 
natural soil at the proposed building site. Removal shall be continued to at least 5 feet 
beyond the exterior faces of the exterior foundation. 

B. Subgrades:  Scarify for recompaction to a depth of 6-inches, bring to optimum moisture 
content and then recompact to at least 95% maximum density for subgrade as per ASTM 
D1557 - TESTED METHOD FOR LABORATORY COMPACTION CHARACTERISTICS 
OF SOIL USING MODIFIED EFFORT (56,000 FT - LBF/FT3.).  Prepare subgrade in 
accordance with Section 301-1 - SUBGRADE PREPARATION of SSPWC. 

C. Holes and trenches existing on the job-site or resulting from Contractor's operations shall 
be filled with clean existing or imported earth materials (free of large clods and stone).   

Unless indicated otherwise, construct fill in accordance with Section 300-4.5 - PLACING 
MATERIALS FOR FILLS of SSPWC in 8-inch layers and each layer compacted to 95% 
relative compaction and finished to elevations necessary to require cutting by fine 
grading.  Inspection by Los Angeles City Building and Safety Inspector and the Soil 
Engineer are required prior to filling.  Obtain minimum one compaction test for each layer 
or volume specified by Code. 

D. Grading:  To elevations of existing adjoining street surfaces, private property and 
surfaces immediately adjacent to the job-site limits indicated on the Contract Drawings; 
make all grades in a straight line from any point to any other perimeter point. 

E. Dewatering: 

1. Remove all water, including rain water, encountered during trench and sub-
structure work to an approved location by pumps, drains, and other approved 
methods. 

2. Keep excavations and site construction area free from water. 

F. Dust Control:  Use means necessary to prevent dust becoming a nuisance to the public, 
to neighbors, and to other work being performed on or near the job-site. 

G. Moisture Control:  Where subgrade or layer of soil material must be moisture conditioned 
before compaction, uniformly apply water to surface of subgrade, or layer of soil material.  
Apply water in manner to prevent free water appearing on surface during or subsequent 
to compaction operations. 

1. Remove and replace, or scarify and air dry, soil material that is too wet to permit 
compaction to specified density. 

2. Soil material that has been removed because it is too wet to permit compaction 
may be stockpiled or spread and allowed to dry.  Assist drying by discing, 
harrowing, or pulverizing until moisture content is reduced to a satisfactory value. 

H. Rework: Any previously compacted or tested subgrade and fill material, which are 
affected or disturbed, in the opinion of the Soil Engineer, by the inclemency of the 
weather such as rains, floods, earthquake or others shall be reworked, retested and re-
inspected at no additional cost to the City. 
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I. Approval of Subgrade:  By the Soil Engineer and the Los Angeles City Building and 
Safety Inspector prior to placing any fill. 

3.4 EXCAVATING 

A. General: 

1. Excavation consists of the removal and disposal of materials necessary to 
establish required grade elevations and certified compacted fill for new 
construction pursuant to Section 300-2 UNCLASSIFIED EXCAVATION of 
SSPWC. 

2. Excavated materials suitable for use as fill and/or backfill to be stockpiled where 
directed by the Engineer. 

3. Non-approved and excess excavated materials to be legally removed and 
disposed of from the job-site. 

4. Shoring, Bracing and Bulkheading of Trenches: All to be provided, installed and 
maintained where required to support trenches, See Subsection 1.6 of this 
Section.  Conform to the requirements prescribed by the Los Angeles City 
Department of Building and Safety, CAL/OSHA, Section 02240 - SHORING and 
other Sections of the Project Manual. 

5. Access to Trenches: Conform to Section 306-1.1.4 - ACCESS TO TRENCHES of 
SSPWC.  Provide safe and suitable ladders, which project 2 feet above the top of 
the trench.  It shall be provided for all trenches over 4 feet in depth.  Minimum 
one ladder shall be provided for each 50 feet of open trench or fraction thereof, 
and be so located that the workers in the trench need not move more than 25 
feet to a ladder. 

6. Encountered Existing Underground Piping or Conduits:  Immediately stop the 
trench operations at the point of encounter, notify the Engineer of such condition 
and submit support drawings to the Engineer for approval.  The support drawings 
shall be in conformance with the Los Angeles City Bureau of Engineering 
Standard Plans S-253, SUPPORTS FOR STORM DRAIN AND SEWER PIPES 
ACROSS TRENCHES, latest edition; CAL/OSHA and the utility company’s 
requirements. 

B. Conduit and Piping: Conforming to the requirements as specified on the drawings, Los 
Angeles City Plumbing Code, SSPWC and other sections of the Project Manual.  Any 
piping with 8 feet or less cover or backfill, Case 1 Bedding Installations of Los Angeles 
City Bureau of Engineering Standard Plan S-251, latest edition, shall be used for all 
piping laying unless otherwise specified on the drawings or noted. 

C. Corrections:  Required of all unauthorized excavations made below indicated depths, as 
recommended by the Soil Engineer at no added cost to the City. 

3.5 FILLING 

A. General:  Construct in accordance with Section 300-4- UNCLASSIFIED FILL of SSPWC 
and place in layers not exceeding 8-inches thickness, compacted to a relative 
compaction of not less than 95% when tested in accordance with Section 211-2 - 
COMPACTION TESTS of SSPWC, except that fill in planting areas may be compacted to 
90%  relative compaction.  
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B. In Planting Areas and Tree Wells:  If flooding method is specified for fill material, place 
saturated fill (exclusive of topsoil fill) prior to construction of adjacent improvements to 
minimize settlement as follows: 

1. Planting Areas and Holes:  Cultivate and soak the specified backfill mix for a 
minimum of two days using a common lawn soaker. 

2. Tree Wells:  Excavate a sump approximately 3-feet square by 3-feet deep and 
flood each sump for about 3 days. 

C. Fill all holes on the existing job-site or resulting from site-clearing or demolition 
operations. 

D. Inspection Required:  Prior to placement of fill materials.  See Subsection 1.7A of this 
Section. 

3.6 BACKFILLING 

A. Prior to Backfilling:  Remove debris, trash and form materials from excavations. 

B. Inspection Required:  Prior to backfilling operations. 

C. Placement of Backfill:  In layers not exceeding 8-inches thickness, moisten to optimum 
moisture content and tamp until required 95% relative compaction is secured and finish to 
suitable elevations to provide for anticipated settlement and shrinkage. 

D. Pipe Bedding And Backfill Over Underground Piping And Conduit:  Place bedding and 
backfill material in conformance with provisions specified Subsection 2.1 (D) herein. Do 
not place backfill materials until the Inspector has inspected and approved the pipe 
installation.  The bedding shall be compacted and shaped to form a firm base for the pipe 
and conduit.  The initial backfill shall be placed in two lifts.  The first lift shall be to the 
spring line of the pipe or conduit. 

E. For Parking Lot Jobs:  Use clean material previously removed from excavations or use 
imported materials as hereinbefore specified subject to approval by the Inspector or 
Engineer. 

F. In Planting Areas Holes and Tree Wells: After planting, cultivate and soak the specified 
backfill mix for a minimum of two days using a common lawn soaker if specified. 

G For Voids Left by the Removal of Sheeting, Piles and Similar Shoring Supports:  
Immediately backfill with structural backfill of clean sand slurry backfill which shall be 
jetted into place to ensure a dense and complete filling of the voids. 

H. Slurry Backfill: In areas where specified and/or around the utilities, vaults or other 
structures where the Soil Engineer determines that it is not practical to attain the required 
compaction by the mechanical methods or water densification, provide a trench slurry 
backfill 60-E0.7 (Class 100-E-100). 

3.7 DISPOSAL OF EXCESS AND WASTE MATERIALS 

A. Removal from City's Property:  Remove waste materials, including unacceptable 
excavated material, trash and debris, and dispose of it off City's property in a legal 
manner and to conform with the requirements shown in Section 01572 – 
CONSTRUCTION AND DEMOLITION WASTE MANAGEMENT of Division 1 - General 
Requirements. 



WORK ORDER NO. E1701121B EARTHWORK 
RESEDA SKATE FACILITY 31 00 00 - 10 

B. Provide written consent of the owner of the property upon which the surplus material is to 
be deposited, pursuant to Section 01 57 20 – CONSTRUCTION AND DEMOLITION 
WASTE MANAGEMENT specified above and Section 300-26 - SURPLUS MATERIAL of 
SSPWC. 

END OF SECTION 
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SECTION 31 11 05 

CLEARING, GRUBBING AND STRIPPING 

PART 1 - GENERAL 

1.1 DESCRIPTION 

A. All site clearing and grubbing on the job-site [indicated on the Contract Drawings and in 
the Project Manual]. 

B. Site clearing shall consist of removing all vegetable growth such as trees, roots, stumps, 
shrubs, brush, limbs; and stone, boulders, clods, wood and other vegetative growth from 
the growth surface. Clearing shall also include the removal and disposal of trash piles, 
rubbish, etc. 

C. Grubbing shall consist of the removal and disposal of wood roots, stumps, shrubs, brush, 
stone, boulders, clods, vegetable growth, etc. below the ground or subgrade surface. 

D. CONTRACTOR shall furnish all tools, equipment materials and supplies and shall 
perform all labor to complete the work associated with removal of all natural and artificial 
objectionable material from the designated areas of work as indicated in the Contract 
Documents.  

E. This work shall also include the protection from injury and preservation of existing 
improvements, adjacent property, utility vegetation and existing objects designated to 
remain. 

F. Prior to commencing the work, obtain acceptance from the ENGINEER regarding 
methods to be used and disposal of removed materials. 

G. Related Sections: 

1. Documents affecting work of this Section included, but are not necessarily limited 
to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, DIVISION 1 
- GENERAL REQUIREMENTS and other Sections of the Project Manual. 

[2. Building Demolition in Section 02215.] 

or

[2. Site Demolition in Section 02220.]

3. Earthwork in Section 02310. 

[4. Soil Treatment for Termite Control in Section 02340.]

[5. Irrigation System in Section 02810.]

[6. Chain Link Fencing in Section .]

[7. Concrete work in Section 03300.] 
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1.2 QUALITY ASSURANCE 

A. Labor:  Use adequate numbers of skilled laborers thoroughly trained in site-clearing 
operations and experienced in the necessary crafts and completely familiar with the 
specified requirements and methods needed for the proper performance of the work of 
this Section. 

B. Codes and Regulations:  Perform all work of this Section in strict accordance with 
applicable Government Codes and Regulations especially meeting all safety standards 
and requirements of CAL/OSHA, County and [1999] Los Angeles City Building Code and 
applicable Amendments. [Conform to all storm water pollution control measures as 
required and provided in Section 02310 - EARTHWORK of the Project Manual.] Provide 
additional measures, added materials and devices as may be needed as directed by the 
City Engineer or the Consultant at no added cost to the City. 

C. Miscellaneous Requirements:   

1. Erection and maintenance of protections 

2. Dust Control 

3. Repair of Damages 

4. Cleaning and Removal of Rubbish 

D. Permits and Licenses:  Procure all City, County and State Permits and Licenses, including 
Municipal Business License and pay all charges and fees for the same. 

E. Contractor Submittals - Submit schedule of clearing, grubbing, and erosion control measures to 
be put in place for all work scheduled during the rainy season (October - April). 

PART 2 - PRODUCTS 

2.1 MATERIALS

A. Soil Sterilant: As specified in [Section 02310 - EARTHWORK].   

B. Soil Treatment for Termite Control: As specified in [Section 02310 - EARTHWORK] 
[Section 02340 - TERMITE CONTROL]. 

C. Provide Materials not specifically described but required for completion of the work of this 
Section as selected by the Contractor subject to the approval of the City Engineer or the 
Consultant. 

PART 3  - EXECUTION 

3.1 SITE CONDITIONS 

Examine the job-site and conditions under which work of this Section will be performed.  Correct 
conditions detrimental to timely and proper site-clearing operations, as directed by the City 
Engineer or the Consultant.  Do not proceed until such detrimental conditions have been 
corrected. 
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3.2 PROTECTION 

A. Protect Existing Structures and Site Improvements indicated to remain from damage by 
approved methods and/or as authorized by the City Engineer. Removal of all protections 
shall be when work of this Section is completed or when so authorized by the City 
Engineer or the Consultant.  Apply protections to adjacent properties as required and 
directed by the City Engineer. 

B. Protect Existing Utilities [Indicated or made known to remain] traversing the job-site and 
serving existing adjacent facilities. 

C. Protect Existing Trees and Shrubs [Indicated to remain] by providing temporary 
surrounding fencing so located a sufficient distance away so that trees and shrubs will 
not be damaged by site-clearing operations. 

D. Protection of Persons and Property (existing structures and site improvements). 

1. Provide barricades, warning signs at open depressions and holes on adjacent 
property and public accesses. 

2. Provide operating warning lights during hours from dusk to dawn each day or as 
otherwise required. 

3. Protect existing remaining structures, utilities, sidewalks, pavements other 
facilities from damage as caused by settlement, undermining, washout or other 
hazards created by site-clearing operations of this Section. 

4. Provide and maintain pedestrian and vehicular access in accordance with Work 
Area Traffic Control Handbook (WATCH), latest edition. 

E. Use means necessary to prevent air pollution or dust from becoming a nuisance to the 
public, to neighbors and to others performing work on or near the job-site.  Comply with 
governing regulations. 

F. Maintain access to the job-site, other neighboring property, street and alley at all times. 

G. The project site shall be maintained in conformance with Section 7-8 - PROJECT SITE 
MAINTENANCE of the Standard Specifications for Public Works Construction (SSPWC) 
and the requirements of this Project Manual. 

3.3 SITE CLEARING AND GRUBBING

A. General: 

1. For drawing clarity, not all trees, shrubs, brush, grass, weeds, or exact amount of 
trash or debris are shown on the drawings. Contractor shall carefully study the 
Contract Drawings, [the Soil Investigation Report and the Survey], visit the job 
site and verify the extent of the work to be done prior to the Bid. 

2. Prior to starting job-site clearing operations in the company of the City Engineer 
or Consultant Architect, Soil Engineer and Inspector; visit the job site and verify 
the extent of the work. 

3. Site clearing and grubbing shall conform to Section 300-1 - CLEARING AND
GRUBBING of SSPWC and applicable requirements of the Project Manual. 
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4. Site clearing and grubbing shall be done in the presence of the Soil Engineer.  
Contractor shall notify the City Engineer 72 hours prior to clearing operation. 

B. Site Clearing and Grubbing Operations 

1. To a depth of at least [________ feet] below [finish grade indicated on contract 
drawings] [existing ground surfaces] [or new graded surfaces whichever is lower]
[or to a depth where settlement will not occur as caused by decomposition of 
roots].  Clean out all vegetable growth, roots, stomps, clods and other objective 
materials. 

2. Treat roots remaining in the soil with a weed killer approved and as directed by 
the City Engineer or the Consultant. 

3. Remove all concrete and masonry debris.  Remove stones, boulders, clods 
which are [one (1) inch] [two (2) inches] or larger. Remove stones, boulders, 
clods which are one (1) inch or larger from all utility trenches. 

4. Remove all existing rubbish and debris or those resulting from work operations of 
this Section as soon as possible, do not allow to pile up.  Do not burn rubbish 
and debris on the job-site. 

5. Remove all growths including trees and shrubs on the job-site within property 
lines including trees in tree wells and elsewhere [as noted on the Contract 
Drawings]. 

6. Where active utility lines need to be capped or plugged, perform such work in 
accordance with requirements of the Utility Company or government agency 
having jurisdiction and conform to provisions of Section 01140 - 
CONTRACTORS USE OF THE PREMISES, and Subsection 3.2B of this 
Section. 

   [7. For Cesspools, septic tanks and line serving the same which are not shown on 
drawings:  Determine location and lines leading from existing structures to the 
cesspool or septic tank and notify the City Engineer or the Consultant for 
instructions. 

8. Existing Services to remaining structures are to be maintained at all times.  

[9. Removal of existing sewer line to the cesspool or septic tanks and construction of 
the new sewer lines shall be done by the City Force or by Change Order.]

3.4  STRIPPING 

A. Stripping shall include the removal and disposal of all organic sod, topsoil, grass and 
grass roots, and other objectionable material remaining after clearing and grubbing from 
the areas designated to be stripped.  The depth of stripping shall be as shown on the 
Drawings and specified herein. 

B. Topsoil from the strippings shall be stockpiled and used for the finished site grading.  
Excess topsoil will be placed in the waste disposal areas designated by the ENGINEER. 

C. Prior to beginning any excavation or fill, strip the topsoil [to a depth of [X] inches.] [to a 
depth sufficient to remove all organic material.] [and stockpile for future use.]  In 
general, topsoil shall be removed where structures are to be built, trenches dug, and 
roads, parking lots, walks, and similar improvements constructed within the areas 
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presently covered with topsoil.  Topsoil shall be stored clear of the construction area.  
Take reasonable care to prevent the topsoil from becoming mixed with subsoil.  [In lieu 
of reusing stockpiled, use imported topsoil as required for final grading.]

3.5 TOPSOIL 

A. Strip and remove existing sod, and stock pile existing sod if specified for reuse in the 
Contract Works.

B. After proposed planting area(s) has been cleared of vegetation and grubbed, strip the 
existing topsoil to a depth specified and to provide at least a [6-inch depth of topsoil] [in 
areas shown on the Contract Drawings] to be turfed or planted and to fill planters without 
contamination with subsoils. 

C. If on site topsoil is specified for reuse, stock pile topsoil in an area clear of new 
construction or where directed by the City Engineer or the Consultant. 

[D. Maintain topsoil stockpiles in a manner which will not obstruct the natural flow of 
drainage. 

1. Maintain the stockpiled topsoil free from debris and trash. 

2. Keep the stockpiled topsoil damp to prevent drying out and creating a dusts 
source.  

3. Soil samples shall be obtained and analyzed for agricultural suitability and 
fertility. 

4. Place and compact backfill in the planting area. Add soil amendments to topsoil 
in accordance with the recommendation and cultivate.

5. Provide Soil Sterilization in accordance with Section 02310 – EARTHWORK of 
the Project Manual.]

or

[D. Remove and dispose of the stock pile topsoil prior to the delivery of any new imported top 
soil.]

3.6 REMOVAL AND DISPOSAL OF CLEARING AND GRUBBING DEBRIS 

A. General:  All materials removed shall be disposed of outside of the right-of-way.  No 
accumulation of flammable material shall remain on or adjacent to the right-of-way.  The 
roadway and adjacent areas shall be left with a neat and finished appearance. 

B. Bituminous Pavement:  Bituminous pavement removal shall be in conformance with 
SSPWC Section 300-1.3.2. 

C. Concrete Pavement:  Concrete pavement removal shall be in conformance with SSPWC 
Section 300-1.3.2. 

D. Concrete Curb, Walk, Gutters, Cross Gutters, Driveways, and Alley Intersections:  
Concrete removal shall be in conformance with SSPWC Section 300-1.3.2. 
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3.7 STORAGE OF MATERIALS AT THE JOB-SITE 

Storage not permitted beyond brief accumulation awaiting pick up by removal trucks.  Delays in 
the removal of site-clearing materials from the job-site shall be subject to the approval of the City 
Engineer or the Consultant. 

END OF SECTION 
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SECTION 31 41 40 

SHEETING, SHORING AND BRACING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Provide shoring at open excavations and elsewhere where greater than 5-feet in depth.  
Shoring shall be furnished, placed, maintained and removed by the Contractor, as 
needed to protect workers, materials, other properties and the public.   

1.2 SYSTEM DESCRIPTION 

A. General: 

1. Shoring systems are not fully detailed on the Drawings, which are diagrammatic 
and show design intent of finished profiles, shapes and forms 

2. Specifications are of the performance type and include the minimum 
requirements of the excavation support system without limiting the Contractor to 
methods of achieving such performance. 

B. Survey of existing conditions:  

1. Employ California licensed surveyor or civil engineer to make a survey of existing 
adjacent structures and improvements 

a. Establish precise elevations at fixed points to act as benchmarks 

b. Clearly identify benchmarks and record existing elevations 

2. Photographs conditions encountered to highlight defects in existing construction. 
Notify the Engineer and registered owners of adjacent properties in writing when 
the survey is to be made and photographs taken so they may have 
representatives present. 

a. Have those representatives’ present sign the survey and photographs as 
witnesses. 

b. Upon completion of this work, make a similar examination of the 
properties originally surveyed, giving similar notice to all interested 
parties so they may be present during the final examination of the 
properties.  Send a record of the original and final examinations to all 
concerned parties. 

*C. Performance Criteria 

1. The Contractor shall be solely responsible for and bear the sole burden of cost 
for any and all damages resulting from improper shoring or failure to shore. 

2. The safety of workmen, the protection of adjacent structures, property and 
utilities, and the installation of adequate supports for all excavations shall be the 
sole responsibility of the Contractor. 
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3. The design, planning, installation, and removal of all shoring shall be 
accomplished in such a manner as to maintain stability of the required excavation 
or trench section and to prevent any movement of soil that may cause damage to 
adjacent structures and utilities, damage or delay the work, or endanger life and 
health. 

1.3 CONTRACTOR SUBMITTALS 

A. Comply with pertinent provisions of Section 01330 - SUBMITTALS of DIVISION 1 - 
GENERAL REQUIREMENTS.  

B. Permits: The Contractor shall submit shoring drawings and calculations to the Los 
Angeles City Department of Building and Safety and obtain and pay for the required 
permit. 

1. Obtain permit(s) as required by Title 8, Division 1-DEPT. OF INDUSTRIAL 
RELATIONS,  Chapter 4 –DIVISION OF INDUSTRIAL SAFETY of the California 
Code Of Regulation, and pursuant to Subsection 7-10.4.1 - SAFETY ORDERS of 
SSPWC, prior to excavating to the depth of 5-feet or greater.  A duplicate copy of 
the permit shall be submitted to the Engineer for review prior to a start of 
excavation. 

C. Certification Form: Contractor shall completely fill out a Competent Person 
Trench/Excavation Certification Form provided by Inspector of Bureau of Contract 
Administration prior to any worker access to trench or excavations and return it to the 
Inspector.  Contractor shall certify by this form; the name of the competent person 
administering the work, the soil classification, and the type of excavation protective 
system provided/installed. 

1.4 QUALITY ASSURANCE 

A. Use adequate numbers of skilled workers who are thoroughly trained and experienced in 
the necessary crafts and who are completely familiar with the specified requirements and 
the methods needed for proper performance of the work of this Section. 

B. Employ a qualified engineer having at least five (5) year experience to design the shoring 
system and to inspect and report on the quality of its construction. 

C. Comply with pertinent requirements of governmental agencies having jurisdiction. 

D. Coordinate the shoring design and construction with: 

E. Regulatory Requirements: 

1. Conform to provisions of Section 01410 - REGULATORY REQUIREMENTS in 
the GENERAL REQUIREMENTS. 

2. Comply with applicable requirements, but not necessarily limited to, shown on 
the contract Drawings; latest adopted version of the Los Angeles City Building 
Code, Section 1802 – QUALITY AND DESIGN and Section 3301 – 
EXCAVATION AND FILLS; State of California, Code of Regulations, Title 8 – 
INDUSTRIAL RELATIONS, Division 1-DEPARTMENT OF INDUSTRIAL 
RELATIONS, Chapter 4 – DIVISION OF INDUSTRIAL SAFETY, Subchapter 4 – 
CONSTRUCTION SAFETY ORDERS, Section 1539, 1540 and 1541.  
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1.5 PROTECTIONS 

A. Protect adjacent existing improvements against damage by Contractor's operations.  
Protect all excavation so that the soil of adjoining property will not cave in or settle.  
Repair or replace damaged items to the full satisfaction of the City at no extra cost to the 
City. 

B. Shore, crib or lag excavations and earth banks as necessary to prevent caving in, erosion 
or gullying of sides. 

C. Divert or pump water out of all excavations and trenches until all installation work and 
backfilling are completed and inspected. 

1.6 INSPECTIONS 

A. Excavation of existing fills, reworking of natural soils and compaction of all required fills will 
be inspected and tested by the City of Los Angeles Building and Safety Inspector and the 
Soils Engineer who will be responsible to the Engineer and will be paid for by the City. 

B. Place all such backfill under the full supervision of the Soils Engineer. 

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper completion of the work.  Do not 
proceed until detrimental conditions are corrected. 

B. Existing Utilities:  Contract Drawings show major utilities, but all utilities may not be 
shown.  The Contractor will obtain all as-built records of existing utilities from local 
government authorities or Utility Companies and field check locations of utilities with 
representatives of the Utility Company.  Protect and provide utility trench support to any 
sewer, water, gas, electric or other pipelines or conduits uncovered during work from 
damage. 

1. Excavate by hand or other excavation methods acceptable to the utility owner. 

2. If existing utilities interfere with Contractor's proposed method of support, any 
required modification or relocation shall be performed at no additional cost to the 
City. 

3. Contact Underground Service Alert, (800) 422-4133, and obtain underground 
service alert inquiry I.D. Number 48 hours prior to digging.  Report the I.D. 
Number to the Bureau of Contract Administration when calling for inspection. 

3.2 PREPARATION 

A. Protection: 

1. Protect or repair utilities damaged by operations of this Section. 

2. Protect adjacent structures and property from damage and disfiguration. 
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B. Dewatering: 

1. Where applicable, no excavation shall commence until the Contractor has 
demonstrated to the satisfaction of the Engineer that the groundwater level has 
been lowered.  Dewatering and that the soils inside the excavation are in the 
dewatered condition that was assumed in the Contractor's shoring design and 
submittal. 

3.3 INSTALLATION 

A. All trench and excavation openings shall be lighted and fenced or barricaded during 
nights, weekends, and other times as necessary and meet CAL/OSHA safety 
requirements. 

B. All shoring shall be installed to the lines and elevations shown on the Contractor's review 
working drawings.  No component of the shoring shall infringe on the minimum 
dimensions of any permanent structure shown in the Contract Drawings. 

C. The excavation shall be staged as shown in the Construction Drawings or on required 
work documents and in such a manner as to provide a stable system of support at all 
times. 

3.4 REMOVAL OF SHORING 

A. Shoring shall be designed to be gradually removed as necessary to allow backfill to be 
placed and compacted.  All voids existing behind the shoring which remains in place shall 
be backfilled with approved material. 

B. Shoring shall be removed as backfilling progresses.  Removal shall be conducted in such 
a manner so as to avoid any damage to adjacent facilities, or to other members of the 
shoring system.  All wood forms, loose or casual wood and debris shall be removed. 

C. During backfilling, temporary support elements shall not be removed until alternative 
support is available, such as substituted struts, backfill, or ability of the support system to 
act as a cantilever without detrimental deflection. 

END OF SECTION 
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SECTION 32 01 90 

OPERATION AND MAINTENANCE OF PLANTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Work Specified in this Section: Furnish all labor, material, equipment, and services 
required to maintain the landscape in an attractive condition as specified herein for a 
period of 90 calendar days. 

B. Related Work Specified in Other Sections: 

1. Section 32 84 00 - Planting Irrigation 
2. Section 32 90 00 – Planting 

C. Definition: The word Architect as used herein shall refer to the Landscape Architect or the 
Owner's authorized representative. 

1.2 QUALITY ASSURANCE 

A. The Contractor's representatives and employees shall be experienced in landscape 
maintenance. 

1.3 90 CALENDAR DAY MAINTENNANCE PERIOD 

A. The Contractor shall continuously maintain all areas involved in this Contract during the 
progress of work. Maintenance period shall not start until all elements of construction, 
planting, and irrigation for the entire project are in accordance with Plans and 
specifications.  

1. A prime requirement is that all lawn and groundcover areas shall have been 
planted and that all lawn areas shall show an even, healthy stand of grass 
seedlings or sod, either of which shall have been mowed twice. Maintenance 
period will not be shortened when this criteria is met, but may be lengthened if 
not met. 

2. The Contractor’s maintenance period will be extended if the provisions required 
within the Plans and specifications are not fulfilled. Project may not be 
segmented into maintenance phases. 

3. The Contractor shall request a Pre-Maintenance inspection by the Owner and 
Architect at the completion of the installation process.  

4. The Maintenance Period shall begin upon successful completion of the Pre-
Maintenance walk-through punch list and acceptance of the landscape 
installation by the Owner. 

5. If such criteria are met to the satisfaction of the Owner, a field notification will be 
issued to the Contractor to establish the effective beginning date of the 
maintenance period.  

B. The Maintenance Period continues for 90 calendar days until final acceptance of the work 
by the Owner. Improper maintenance or poor condition of planting at the termination of 
the scheduled maintenance period may cause postponement of the final completion date 
of the Contract.  
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C. Any day when the Contractor fails to adequately maintain planting, replace unsuitable 
plants or do weed control or other work, as determined necessary by the Owner, will not 
be credited as one of the maintenance period working days. 

1.4 ALTERNATE BID DESCRIPTIONS  

A. Guarantee: All plant material installed under the contract shall be guaranteed for a period 
of one year. Plants found to be dead or in poor condition due to faulty materials or 
workmanship, as determined solely by the Architect, shall be replaced by the Contractor 
at his expense. 

1. Replacement: Materials found to be dead, missing, or in poor condition during 
the Maintenance period shall be replaced immediately. 

2. The Architect shall be the sole judge as to the condition of material.  

3. The Contractor shall replace material rejected during the Guarantee period within 
fifteen (15) days of written notification by the Owner. 

1.5 OBSERVATION VISIT 

A. The Contractor shall request progress visits from the Architect at least 48 hours in 
advance of anticipated visits. Normal observation visits are as follows: 

1. Immediately prior to the commencement of the work in this section. 
2. Completion of first 90 days of maintenance. 
3. Final acceptance. 

B. Prior to the date of the final observation visit, the Contractor shall acquire from the 
Architect-approved reproducible Plans and record (from the job record set) all changes 
made during construction, label these Plans "Record Drawings", and deliver to the 
Architect for review and approval.  

C. Prior to the date of final inspection, the Contractor shall deliver to the Architect a written 
"Landscape and Irrigation Guarantee" as required herein. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. All materials used shall either conform to landscape specifications in other sections or 
shall otherwise be acceptable to the Owner.  

B. The Owner shall be given a monthly record of all herbicides, insecticides, and disease 
control chemicals used. Failure to provide such a record will continue maintenance period 
until compliance occurs. 

PART 3 - EXECUTION 

3.1 MAINTENANCE 

A. Maintenance shall be performed according to the following standards: 

1. All areas shall be weeded and cultivated at intervals of not more than ten (10) 
days.  
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2. Watering, mowing, rolling, edging, trimming, fertilization, spraying, and pest and 
rodent control, as may be required, shall be included in the maintenance period.  

3. Street gutters shall be cleaned as part of the maintenance program.  

4. The Contractor shall be responsible for maintaining adequate protection of the 
area. 

a. Damaged areas shall be repaired at the Contractor's expense.  

5. Between the 15th day and the 20th day of the maintenance period, the 
Contractor shall reseed and re-sod all spots or areas within the lawn where 
normal turf growth is not evident.  

B. The Contractor shall be responsible for reporting to the Owner conditions beyond his 
control that prevent or have negative impact on the work required herein. 

3.2 TREE AND SHRUB CARE 

A. Watering 

1. Apply enough irrigation water so that moisture penetrates throughout root zone 
and only as frequently as necessary to maintain healthy growth.  

a. Do not maintain soils in a constantly wet condition.  

b. Contractor shall be responsible for familiarizing himself with the particular 
water requirements for the various plantings and shall be responsible for 
setting and maintaining the automatic controller to optimum minimum 
levels.  

c. Damage to the plantings caused by over-watering or under-watering 
shall be the responsibility of the Contractor to replace at no cost to 
Owner. 

2. Maintain a water basin around newly planted plants so that water can be applied 
to moisturize throughout the root zone. At the end of the maintenance period 
these basins shall be flattened out to match surrounding grades. 

3. If hand-watering, use a fan spray nozzle to break the water force. 

B. Tree Pruning 

1. Nursery grown trees will not normally require pruning for the first year. Prune 
trees only if directed by Architect or Owner, and only for these purposes:  

a. Selection and development of permanent scaffold branches that have a 
vertical spacing of from 18" to 48" and radial orientation so as not to 
cross each other,  

b. Elimination of diseased or damaged growth,  

c. Elimination of narrow V-shaped branch forks that lack strength, 

d. Reduction of toppling and wind damage by thinning out crowns,  

e. Maintenance of growth within space limitations,  
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f. Maintenance of natural appearance,  

g. Balancing of crown-to-root ratio. 

2. Under no circumstances will stripping of lower branches ("rising up") of young 
trees be permitted.  

a. Lower branches shall be retained in a “tipped-back" or pinched condition 
with as much foliage as possible to promote caliper trunk growth 
(tapered trunk).  

b. Lower branches can be cut flush with trunk only after the tree is able to 
stand erect without staking or other support. 

3. Evergreen trees shall be thinned out and shaped when necessary to prevent 
wind and storm damage. The primary pruning of deciduous trees shall be done 
during the dormant season. Damaged trees or those that constitute health or 
safety hazards shall be pruned at any time of the year as required. 

C. Shrub Pruning 

1. The objectives of shrub pruning are the same as for trees. Shrubs shall not be 
clipped into balled or boxed forms unless such is required by the design. 

2. All pruning cuts shall be made to lateral branches or buds or flush with the trunk. 
"Stubbing" will not be permitted. 

D. Staking and Guying: Stakes and guys shall remain in place until final acceptance and are 
to be continuously inspected and adjusted to prevent girdling of trunks or branches and to 
prevent rubbing that causes bark wounds and to allow trees to sway freely. Stakes and 
guys are to be removed when trees become sufficiently well rooted or after one year. 
When stakes or guys are removed, tree heads may be thinned to reduce wind load. 

E. Weed Control: Keep all areas, including basins and areas between plants, free of weeds 
.  

1. Use recommended legally approved herbicides only when mechanical removal 
methods are not feasible.  

2. Avoid frequent soil cultivation next to trees or shrubs that destroys shallow roots.  

3. Use mulches to help prevent weed seed germination. 

F. Pest and Disease Control: Maintain control of insect and rodent infestations. The 
preferred method of control shall be biological control, or with non-toxic, biodegradable, 
organic materials. If stronger materials are needed, only materials that are recommended 
by a licensed Pest Control Advisor and are EPA approved and regulated shall be used. 
Only registered and licensed Pest Control Operators shall apply insecticide or chemical 
applications. Notify Owner a minimum of five (5) working days before chemical 
applications. 

G. Fertilization 

1. Fertilize all planting areas at 30-day intervals, with fertilizer and at rate as 
recommended by Soils Report. 

a. Avoid applying fertilizer to root balls and bases of main stems 
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b. Spread fertilizer evenly around plants to drip line.  

c. Distribute fertilizer evenly over turf or groundcover areas to avoid patchy 
coloration. 

H. Replacement of Plants: Replace dead, dying, and missing plants with plants of a size, 
condition, and variety acceptable to Architect or Owner at Contractor's expense. 

3.3 GROUND COVER CARE 

A. Weed Control: Control weeds preferably with mechanical methods, and also with 
preemergent herbicides and selective systemic herbicides. Hoe weeds as little as 
possible since this may result in plant damage. Foot traffic in planted areas shall be 
minimized, and soil compaction shall be loosened immediately. 

B. Watering: Water enough so that moisture penetrates throughout root zone and only as 
frequently as necessary to maintain healthy growth.  

1. Do not maintain soils in a constantly wet condition.  

2. Contractor shall familiarize himself with the particular water requirements for the 
planting and shall be responsible for setting and maintaining the automatic 
controller to optimum minimum levels. 

3. Damage to the planting caused by over-watering or under-watering shall be the 
responsibility of the Contractor to replace. 

C. Trash: Remove trash weekly. Remove debris, clippings or branches produced by 
maintenance activities within 8 hours. 

D. Edging and Trimming: Edge ground cover to keep in bounds and trim top growth as 
necessary to achieve an overall even appearance. 

E. Replacement: Replace dead and missing plants at Contractor's expense. 

3.4 LAWN AND TURF CARE 

A. Mowing and Edging: 

1. Mowing of turf will commence when the grass has reached a recommended 
height for the specified species. Mowing will be at least twice a week after the 
first cut. Turf must be well-established and free of bare spots and weeds to the 
satisfaction of the Architect prior to final acceptance. 

2. Edges shall be trimmed at least weekly or as needed for neat appearance. 

3. Grass clippings if visible in piles regardless of size shall be removed from the 
premises. 

B. Watering: Lawns shall be watered at such frequency as weather conditions require to 
replenish soil moisture below root zone and maintain healthy growth. 

C. Fertilizing: 

1. Fertilize all on-grade lawn areas as follows or as recommended by soils report: 
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a. At the end of the first 30 calendar days and at 30 to 90 calendar day 
intervals thereafter - 5 lbs. per 1,000 square feet of maintenance 
fertilizer. 

b. After application, irrigate thoroughly. 

D. Weed Control: Remove broad leaf weeds manually or control with selective herbicides. 
Turf areas shall be kept weed-free. 

E. Renovating: 

1. If required, remove thatch by verticutting, preferably in the fall but otherwise in 
the spring. At this time, fertilize with maintenance fertilizer and over-seed if 
needed. 

2. Aerify compacted areas to improve water penetration whenever needed. 

3.5 IRRIGATION SYSTEM 

A. System Inspection: Contractor shall continuously check all systems for proper operation. 
Lateral lines shall be flushed out after removing the last sprinkler head or two at each of 
the lateral. All heads are to be continuously adjusted as necessary for proper coverage 
and to eliminate over-spray on buildings or paving. Contractors regular maintenance 
personnel shall test, observe, and adjust each sprinkler system no less than once per 
month. 

B. Controllers: Set and program automatic controllers for seasonal water requirements and 
minimum optimum water use. Give Owner's representative a key to controllers and 
instructions on how to turn off system in case of emergency. 

C. Repairs: Repair all damage to irrigation system at Contractor's expense. Repairs shall be 
made within one watering period. 

END OF SECTION 
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SECTION 32 11 00 

SITE CLEARING 

PART 1   GENERAL 

1.1 SUMMARY 

A. All site clearing on the job-site noted on or indicated on the Contract Drawings and in 
these Specifications. 

1. Site clearing shall be conducted in a manner that will cause the least disturbance 
to the existing site. 

B. LEED Goal #1:  Comply with the Erosion and Sedimentation Control Plan. 

C. LEED Goal #2:  Recycle 75% of demolition and construction waste The Contractor shall 
conduct the demolition activities in a manner that will preserve all salvageable materials 
and divert them to the appropriate recycling centers. 

D. Related Sections:  Documents affecting work of this Section included, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 1 -GENERAL REQUIREMENTS of these Specifications. 

1.2 QUALITY ASSURANCE 

A. Labor:  Use adequate numbers of skilled laborers thoroughly trained in site-clearing 
operations and experienced in the necessary crafts and completely familiar with the 
specified requirements and methods needed for the proper performance of the work of 
this Section. 

B. Codes and Regulations:  Perform all work of this Section in strict accordance with 
applicable Government Codes and Regulations especially meeting all safety standards 
and requirements of CAL/OSHA, County and City of Los Angeles. Provide additional 
measures, added materials and devices as may be needed as directed by the City 
Engineer at no added cost to the City. 

1. The Contractor shall submit engineered sheeting, shoring and bracing plans to 
Building and Safety for review and approval.  The Contracting shall obtain 
separate permits for sheeting, and shoring as required by OSHA and Building 
and Safety. 

C. Miscellaneous Requirements: 

1. Erection and maintenance of protections 
2. Dust Control 
3. Repair of Damages 
4. Cleaning and Removal of Rubbish 
5. Water runoff control. 

PART 2   PRODUCTS 

2.1 MATERIALS:    

Not specifically described but required for completion of the work of this Section as selected by 
the Contractor subject to the approval of the City Engineer. 



WORK ORDER NO. E1701121B SITE CLEARING 
RESEDA SKATE FACILITY 32 11 00 - 2 

PART 3   EXECUTION 

3.1 SITE CONDITIONS 

A. Examine the job-site and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper site-clearing operations, as directed 
by the City Engineer.  Do not proceed until such detrimental conditions have been 
corrected. 

3.2 PROTECTION 

A. Protect Existing Structures and Site Improvements:  (Indicated to remain) from damage 
by approved methods and/or as authorized by the City Engineer.  Removal of all 
protections shall be when work of this Section is completed or when so authorized by the 
City Engineer.  Maintain pedestrian and vehicular access and provide traffic control to the 
satisfaction of the City Engineer. 

B. Protect Existing Utilities indicated or made known to remain traversing the job-site and 
serving existing adjacent facilities. 

C. Protect Existing Trees and Shrubs indicated to remain by providing temporary 
surrounding fencing so located a sufficient distance away so that trees and shrubs will 
not be damaged by site-clearing operations. 

D. Protection of Persons and Property (existing structures and site improvements) 

1. Provide barricades, warning signs at open depressions and holes on adjacent 
property and public accesses. 

2. Provide operating warning lights during hours from dusk to dawn each day or as 
otherwise required. 

3. Protect existing remaining structures, utilities, sidewalks, pavements other 
facilities from damage as caused by settlement, undermining, washout or other 
hazards created by site-clearing operations of this Section. 

4. Provide sheeting, shoring and bracing as necessary to protect adjacent 
improvements from site clearing operations of this section. 

E. Use means necessary to prevent dust from becoming a nuisance to the public, to 
neighbors and to others performing work on or near the job-site. 

1. Fencing 
2. Screening 
3. Tarping 
4. Water 
5. Tackifiers 

F. Use means necessary to prevent water from running off the site 

G. Maintain access to the job site at all times. 

3.3 SITE CLEARING 

A. General: 
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1. Prior to starting job-site clearing operations carefully study the Contract Drawing 
as these Specifications. 

2. In the company of the City Engineer, prior to starting site clearing operations, visit 
the job-site and verify the extent of work to be done under this Contract. 

B. Site Clearing Operations:  Debris generated out of site clearing operations shall be 
recycled to the maximum practicable extent. 

1. Remove all growths including trees, shrubs, weeds and grass on the job-site as 
shown on Contract Drawings including trees in tree wells and elsewhere as noted 
on the Contract Drawings. 

2. Clean out all roots 1-inch and larger to a depth of a least 2 feet below finish 
grade or existing ground surface or new graded surface whichever is lower or to 
a depth where settlement will not occur as caused by decomposition of roots. 

3. Treat roots remaining in the soil with a weed killer approved and as directed by the City 
Engineer. 

4. Remove all rubbish and debris existing and resulting from work operations of this 
Section as soon as possible, do not allow to pile up.  Do not burn rubbish and 
debris on the job-site. 

5. Where active utility lines need to be capped or plugged, perform such work in 
accordance with requirements of the Utility Company or government agency 
having jurisdiction. 

3.4 CLEAN-UP 

A. Contractor shall comply with the provisions of Section 017100 - CLEANING, DIVISION 1 
of these Specifications. 

3.5 STORAGE OF SPOIL MATERIALS AT THE JOB-SITE 

A. Storage is not permitted beyond brief accumulation awaiting pick-up by removal trucks. 
Delays in the removal of site-clearing materials from the job-site shall be subject to the 
approval of the City Engineer. 

END OF SECTION 
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SECTION 32 11 23 

AGGREGATE BASE MATERIALS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install aggregate base materials for fill, drainage, and grading purposes as 
indicated on the drawings and specified. 

1.3 REFERENCES 

A. ASTM C136 - Method for Sieve Analysis of Fine and Coarse Aggregates. 

B. ASTM D698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures, Using 5.5 lb Rammer and 12 inch Drop. 

1.4 SUBMITTALS  

A. Submit under provisions of Section 01 33 00 – Submittals. 

B. Samples:  Submit, in air-tight containers, 10 lb sample of each type of fill to testing 
laboratory. 

C. Prior to import, submit written certification to the city engineer that crushed miscellaneous 
base (CMB) does not contain polychlorinated biphenyls (PCB) above laboratory detection 
limits, when tested in accordance with EPA method 8082, and obtain written approval 
from jurisdictional agency prior to import at the subject site. 

1.5 REGULATORY REQUIREMENTS 

A. Base materials shall conform to the requirements of the Standard Specifications for 
Public Works Construction: Section 200 - Rock Materials. 

PART 2 - PRODUCTS 

2.1 COARSE AGGREGATE MATERIALS 

A. Base materials shall conform to the requirements of the Standard Specifications for 
Public Works Construction: Section 200 - Rock Materials. 

2.2 FINE AGGREGATE MATERIALS 

A. Base materials shall conform to the requirements of the Standard Specifications for 
Public Works Construction: Section 200 - Rock Materials.Fine Aggregate Type A2 
(Sand):  Natural river or bank sand; washed; free of silt, clay, loam, friable or soluble 
materials, and organic matter; graded in accordance with ASTM C136 Group Symbol 
SW; within the following limits:  
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Sieve Size Percent Passing 
No.     4 100 
No.   14 10 to 100 
No.   50 5 to 90 
No. 100 4 to 30 
No. 200 0 

2.3 SOURCE QUALITY CONTROL 

A. Coarse Aggregate Material - Testing and Analysis:  Perform in accordance with ASTM D698. 

B. Fine Aggregate Material - Testing and Analysis:  Perform in accordance with ASTM D698. 

C. If tests indicate materials do not meet specified requirements, change material or material 
source and retest. 

D. Provide materials of each type from same source throughout the Work. 

E. Sampling and testing of imported and/or exported crushed miscellaneous base (CMB) 
shall be performed in accordance with the following schedule: 

TABLE 1: MINIMUM SAMPLING FREQUENCY

Volume (CY) Sampling Frequency

0 to 500 1 per 100 Cubic Yards

501 to 1,000 1 per 250 Cubic Yards

1,001 to 5,000 1 per 250 Cubic Yards for first 1,000 Cubic Yards 1 per 500 CY 

thereafter 

5,001 to 20,000 12 samples for first 5,000 Cubic Yards 1 per 1,000 Cubic Yards 

thereafter 

over 20,000 1 per 2,000 Cubic Yards for first 20,000 Cubic Yards 1 per 2,500 

CY thereafter 

2.4 MATERIAL APPROVAL 

A. Base material shall be inspected by the Project Inspector for gradation and material content 
prior to installation. The City may choose to have additional tests performed by the City 
Engineer before installation. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install base course material in layers, not exceeding 4 inches in thickness, unless 
required otherwise.  Grade and compact to indicated levels or grades, cut and fill, water 
and roll until the surface is hard and true to line, grade and required section.  Provide a 
relative compaction of at least 95 percent, unless otherwise required. 

3.2 STOCKPILING 

A. Stockpile materials on site at locations designated by the Owner. 
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B. Stockpile in sufficient quantities to meet Project schedule and requirements. 

C. Separate differing materials with dividers or stockpile apart to prevent mixing. 

D. Direct surface water away from stockpile site so as to prevent erosion or deterioration of 
materials. 

3.3 STOCKPILE CLEANUP 

A. Remove stockpile, leave area in a clean and neat condition.  Grade site surface to 
prevent freestanding surface water. 

B. If a borrow area is indicated, leave area in a clean and neat condition.  Grade site surface 
to prevent freestanding surface water. 

END OF SECTION 
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SECTION 32 17 27 

CAST-IN-PLACE DETECTABLE WARNING SURFACES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Furnish and install detectable warning surfaces as indicated on the drawings and specified. 

1.2 ACTION SUBMITTALS 

A. Product Data: Submit manufacturer's literature describing products, installation 
procedures and routine maintenance. 

B. Shop drawings are required for products specified showing fabrication details; composite 
structural system; plans of tile placement including joints, and material to be used as well 
as outlining installation materials and procedure. 

C. Material Test Reports: Submit test reports from qualified independent testing laboratory 
indicating that materials proposed for use are in compliance with requirements and meet 
the properties indicated. All test reports shall be conducted on a cast-in-place tactile tile 
system as certified by a qualified independent testing laboratory. 

1.3 QUALITY ASSURANCE 

A. Americans with Disabilities Act (ADA): Provide tactile warning surfaces which comply with 
the detectable warnings on walking surfaces section of the Americans with Disabilities 
Act (Title 49 CFR TRANSPORTATION, Part 37.9 STANDARDS FOR ACCESSIBLE 
TRANSPORTATION FACILITIES, Appendix A, Section 4.29.2 DETECTABLE 
WARNINGS ON WALKING SURFACES. 

B. California Code of Regulations (CCR): Provide only approved DSAAC detectable warning 
products as provided in the California Code of Regulations (CCR). Title 24, Part 1, 
Articles 2, 3 and 4 and Part 2, Section 205 definition of "Detectable Warning". Section 
1127B.5 for "Curb Ramps" and Section 1133B.8.5 for "Detectable Warnings at 
Hazardous Vehicle Area's". 

PART 2 - PRODUCTS 

2.1 CAST IN PLACE DETECTABLE WARNING SURFACES 

A. Subject to compliance with requirements, warning surfaces shall be the product of Armor 
Tile Tactile Systems, or an Architect approved substitute by one of the following: 

1. Detectable Warning Systems, Inc. 
2. Engineered Plastics, Inc. 
3. Wausau Tile Co. 

B. The Vitrified Polymer Composite surfaces shall be an epoxy polymer composition with an 
ultra violet stabilized coating employing aluminum oxide particles in the truncated domes.  
The surfaces shall incorporate an in-line dome pattern of truncated domes 0.2” in height, 
0.9” diameter at the base, and 0.4” diameter at top of dome spaced 2.35” nominal as 
measured on ad diagonal and 1.70” nominal as measured side by side. 
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C. Color: Yellow conforming to Federal Color No. 33538. Color shall be homogeneous 
throughout the tile. Tiles are also available in Light Grey, Dark Grey, Onyx Black, Pearl 
White, Brick Red. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units as recommended by the product manufacturer.  During tile installation 
procedures, ensure adequate safety guidelines are in place and that they are in 
accordance with the applicable industry and government standards. 

B. The specifications of the structural adhesives, fasteners, and related materials shall be in 
strict accordance with the contract documents and the guidelines set by their respective 
manufacturers. 

C. The physical characteristics of the concrete shall be consistent with the contract 
specifications while maintaining a slump range of 4 to 7 inches to permit solid placement 
of the Cast-In-Place System. An overly wet mix will cause the Cast-In-Place System to 
float. Under these conditions, suitable weights such as 2 concrete blocks or sandbags 
(25 lb) shall be placed on each tile. 

D. Prior to placement of the Cast-In-Place System, the contract drawings shall be reviewed. 

E. The concrete pouring and finishing operations require typical mason's tools, however, a 
4' long level with electronic slope readout, 25 lb. weights, and a large non-marring rubber 
mallet are specific to the installation of the Cast-In-Place System. A vibrating mechanism 
such as that manufactured by Vibco can be employed, if desired. The vibrating unit 
should be fixed to a soft base such as wood, at least 1 foot square. 

F. The factory-installed plastic sheeting must remain in place during the entire installation 
process, to prevent the splashing of concrete onto the finished surface of the tile. 

G. When preparing to set the tile, it is important that NO concrete be removed in the area to 
accept the tile. It is imperative that the installation technique eliminates any air voids 
under the tile. Holes around the tile perimeter allow air to escape during the installation 
process. Concrete will flow through the large holes in each vane on the underside of the 
tile. This will lock the tile solidly into the cured concrete. 

H. The concrete shall be poured and finished true and smooth to the required dimensions 
and slope prior to the tile placement. Immediately after finishing concrete, the electronic 
level should be used to check that the required slope is achieved. The tile shall be placed 
true and square to the curb edge in accordance with the contract drawings. The Cast-In-
Place Tiles shall be tamped (or vibrated) into the fresh concrete to ensure that the field 
level of the tile is flush to the adjacent concrete surface. The contract drawings indicate 
that the tile field level (base of truncated dome) is flush to adjacent surfaces to permit 
proper water drainage and eliminate tripping hazards between adjacent finishes. 

I. Immediately after tile placement, the tile elevation is to be checked to adjacent concrete. 
The tile elevation and slope should be set consistent with contract drawings to permit 
water drainage to curb as the design dictates. 

J. While concrete is workable, a 3/8" radius edging tool shall be used to create a finished 
edge of concrete, then a steel trowel shall be used to float the concrete around the tile's 
perimeter, flush to the field level of tile. 
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K. During and after the tile installation and the concrete curing stage, it is imperative that 
there is no walking, leaning or external forces placed on the tile to rock the tile, causing a 
void between the underside of tile and concrete. 

L. Following tile placement, review installation tolerances to contract drawings and adjust 
tile before the concrete sets. Two suitable weights of 25 lb each shall be placed on each 
tile as necessary to ensure solid contact of the underside of tile to concrete. 

M. Following the curing of the concrete, protective plastic wrap is to be removed from the tile 
face by cutting the plastic with a sharp knife, tight to the concrete/tile interface. If concrete 
bled under the plastic, a soft wire brush will clean the residue without damage to the tile 
surface. 

N. If desired, individual tiles can be bolted together using 1/4 inch or equivalent hardware. 
This can help to ensure that adjacent tiles are flush to each other during the installation 
process. Tape or caulking can be placed on the underside of the bolted butt joint to 
ensure that concrete does not ooze up between the tiles during installation. Any 
protective plastic wrap which was peeled back to facilitate bolting or cutting, should be 
replaced and taped to ensure that the tile surface remains free of concrete during the 
installation process. 

O. Tiles can be cut to custom sizes, or to make a radius, using a continuous rim diamond 
blade in a circular saw or mini-grinder. Use of a straightedge to guide the cut is advisable 
where appropriate.  

P. Any sound-attenuating plates on the underside of the tile, which are dislodged during 
handling or cutting, should be replaced and secured with construction adhesive. The air 
gap created between these plates and the bottom of the tile is important, in preserving 
the detectability properties of the Armor-Tile System. 

Q. Clean tactile tiles not more than four days prior to date scheduled for inspection intended 
to establish date of substantial completion in each area of project. Clean tactile tile by 
method specified by tactile tile manufacturer. 

END OF SECTION 
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SECTION 32 31 14 

CHAIN LINK FENCING AND GATES 

PART 1 - GENERAL 

1.1  SUMMARY 

A. All permanent chain link fencing and gates indicated on the Contract Drawings, as 
specified herein and as needed for complete and proper installation. 

B. Related Work Sections: 

1. Documents affecting work of this Section include, but are not necessarily limited 
to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS, GENERAL 
REQUIREMENTS in Division 1 and other Sections of the Project Manual.   

1.2 QUALITY ASSURANCE 

A. Labor:  Use adequate number laborer's who are thoroughly trained and skilled in the 
fencing trade and who are completely familiar with the specified requirements and 
methods needed for the proper executions of the work of this Section. 

B. Codes and Regulations:  Perform all work in strict accordance with applicable 
Government Codes and Regulations, meeting all "Safety Standards" of CAL/OSHA, 
County and the Los Angeles City Building Code and applicable Amendments. 

C. Qualification of Fabricators:  Provide adequate number of fabricators who are thoroughly 
familiar with the specified requirements regarding fabrication of fencing fabrics, posts and 
gates. 

D. Quality of All Materials and Accessories:  As recommended by the manufacturer, subject 
to the acceptance by the City Engineer.  All materials and accessories shall conform with 
the requirements of the Standard Specifications for Public Works Construction (SSPWC) 
and specified herein. 

1.3 SUBMITTALS 

A. General:  Comply with applicable provisions of Section 01 33 00 – SUBMITTALS in 
DIVISION 1 - GENERAL REQUIREMENTS and other Sections of the Project Manual. 

B. Product Data: 

1. Manufacturer's list of items proposed to be provided under this Section. 

2. Manufacturer's Specifications and other data needed to prove compliance with 
the specified requirements. 

3. Shop drawings in sufficient detail to show layout of fence and gate, elevation 
details, fabrication, assembly, hardware, installation, anchorages and interface of 
work of this Section with work of adjacent trades. 

4. Manufacturer's recommended installation procedures which when reviewed by 
the City Engineer or Consultant, will become the basis for accepting or rejecting 
actual installation procedures used on the Work. 
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5. Manufacturer's certification of compliance for chain link fabric posts and rails. 

1.4 PRODUCT HANDLING 

A. Protection:  Protect fencing fabric, posts and gate assemblies before, during and after 
installation.  Properly package and identify and note location of unassembled items 
(hardware, etc.) for protection against damage. 

B. Delivery:  Deliver all items to be built into concrete or masonry work in time, so as not to 
delay construction and installation operations. 

C. Storage:  Store all fencing and gate assemblies where directed by the City Engineer until 
time for installation. 

PART 2 - PRODUCTS AND FABRICATION 

2.1 MATERIALS 

A. General:  All materials for fencing, posts and gates and fasteners to be new and hot-
dipped galvanized. 

B. Galvanizing:  Comply with requirements of Section 210-3 - GALVANIZING of SSPWC, 
except as modified herein. 

1. Fabric: As per ASTM A392 - SPECIFICATION FOR ZINC COATED STEEL 
CHAIN LINK FENCE FABRIC and A817 - SPECIFICATION FOR METALLIC - 
COAT STEEL WIRE FOR CHAIN LINK FENCE FABRIC, 2-inch mesh chain link 
of 9-gage steel wire (minimum 75,000 psi tensile strength) galvanized 1.2 oz/ft2 
zinc in single fabric width for entire height and with top and bottom selvedges 
twisted and barbed. 

2. Fabric Tie: 11 gage galvanized steel used to fasten the fabric to posts, rails and 
gate frame. 

D. Posts:  

1. Schedule 40 Standard weight  pipe conforming to ASTM F-1083 - 
SPECIFICATION FOR PIPE, STEEL, HOT-DIPPED ZINC - COATED 
(GALVANIZED) WELDED, FOR FENCE STRUCTURES. 

2. Line Posts:  2 3/8-inch  O.D. complete with malleable iron eye-top of suitable 
design to provide moisture-proof cap. 

3. Terminal (End) and/or Corner Posts:  2 7/8-inch O.D. with malleable iron 
moisture-proof cap. 

4. Gate Posts:  4-inch O.D. complete with malleable iron moisture-proof cap. 

E. Top and Bottom Rails:  1-5/8-inch O.D. standard weight steel pipe complete with end 
caps and end clamps for attachment to posts.   

F. Horizontal and Diagonal Bracing: 

1. Horizontal Rails with Diagonal Bracing to all Sections: Intermediate horizontal 
rail, 1-5/8-inch O.D. standard weight steel pipe complete with end caps and 
clamps for attachment to posts. 
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2. Diagonal:  3/8-inch diameter steel truss rods complete with turn buckles and 
attachments to post. 

G. Tension Wire:  No. 7-gage galvanized coiled spring steel wire for fabric lighter than 9-
gage; for fabric of 9-gage and heavier use 6-gage galvanized coiled spring steel wire. 

H. Extension Arms for Barbed Wire:  45-degree angle of pressed steel with provisions for 
anchorage to top of posts and anchorage of 3 rows of barbed wire, 5 inch centers, 
thereto; and which shall also act as a weather cap and allow for passage of top rail. 

I. Barbed Wire (as necessary for special security): 12 ½- gage, two-strand galvanized steel 
wire, with 14-gage, 4-point pattern barbs spaced approximately 5-inches on center as per 
ASTM A-121 - SPECIFICATION FOR ZINC (HOT-DIP GALVANIZED) COATINGS ON 
IRON AND STEEL PRODUCTS, Class 3. 

J. Galvanizing Repair Material:  Hot repair compound conforming to Federal Specification 
O-G-93, "Galvalloy" by Metalloy Products Co., Los Angeles, California or "Re-Galv" by 
Galvweld applied as recommended by the manufacturer. 

K. Galvanized Steel Brace Bands, Tension Bands or Bars and Tension Rods:  Brace bands 
shall be galvanized, minimum of 3/16 inch x 3/4-inch wide; tension bands or bars shall be 
3/16 inch x 3/4-inch wide and tension rods shall be 3/8 inch diameter galvanized steel rod 
with galvanized turnbuckles or other suitable tightener or tightening devices. 

L. Non-Shrink Grout: An approved non-shrinking premixed material; Embecco, 
manufactured by Master Builders Inc., or equal. 

2.2 GATE HARDWARE 

A. Sliding Gate: 

1. Lower and Rear Wheels: 6-inch diameter "V" grooved steel wheel running on 
3/4-inch x 3/4-inch steel angle and plate assembly, with anchors for anchorage to 
6 inches wide x 6 inches high concrete footing.  Fabricate wheel box of 
galvanized bent steel plate and weld to sliding gate frame. 

2. Upper Rear Wheels: Flanged steel wheels, located near top of gate frame in 
vertical alignment, complete with lubricating fittings; to run on top tracks.  Steel 
housing inside attached to wall or fence. 

3. Wheel Shafts:  Tool steel, threaded as necessary for nuts and suitable size. 

4. Top Track, Wheel Housing And Mounting Bracket:   As per ASTM A36 and 
ASTM A123, inverted galvanized steel channel to run on by the flanged steel 
wheel; galvanized steel channel housing to conceal the steel wheel from view; 
top track and steel housing and mounting bracket are a one piece extension; 
mounting bracket with suitable fasteners for attachment to fence post, and with 
necessary end stops. 

5. Locking Device:  Heavy-duty device with provisions for padlocking from both side 
of the gate as directed by the CITY. 

6. Gate Pulls:  Provide bent rod gate pulls, weld to each side of leading vertical 
member of each gate frame assembly. 
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B. Swinging Gate: 

1. Hinges:  Heavy-duty ball and socket, industrial service, offset type, minimum 3 
inch in width. 

2. Latch for Single Swing Gate:  Heavy malleable iron, fork type with provisions for 
padlocking. 

3. Latch for Double Swing Gate:  Heavy center drop rod latch assembly with 
provisions for padlocking.  For hold-back sleeves provide steel pipe of diameter 
greater than the drop rod diameter. 

2.3 GATE CONSTRUCTION 

A. Sliding Gate Frame Construction: 

1. All welded assembly of 1 7/8-inch O.D., galvanized steel pipe, consisting of two 
or more panels wide, All welded joints to be ground smooth and coated with a 
galvanizing repair material in accordance with reviewed Shop Drawings. 

2. Frame Bracing:  Brace each panel with galvanized steel truss rods (with 
galvanized turn buckles). 

3. Fabric:  Place on exterior side of gate frame assembly. 

4. Barbed Wire:  Stretch taut 3 lines and securely fasten to vertical gate frame 
members. 

B. Swinging Gate Frame Construction:   

1. All welded, fabricated of 1 7/8-inch O.D., galvanized steel pipe; all welded joints 
ground smooth and coated with a galvanizing repair material; all in accordance 
with reviewed Shop Drawings. 

2. Frame Bracing:  Use galvanized steel truss rods with galvanized turn buckles as 
hereinbefore specified.  

3. Fabric:  Same as hereinbefore specified for fencing, placed on exterior side of 
gate frame, as indicated, in same manner as specified for fencing. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

A. Examine the areas and conditions under which work of this Section will be performed.  
Correct conditions detrimental to timely and proper completion of the work.  Do not 
proceed until detrimental conditions are corrected. 

3.2 CHAIN LINK FENCE INSTALLATION 

A. General:  By manufacturer, or his authorized representative, in accordance with 
manufacturer's specifications and best practice. 

B. Post Setting:  In concrete foundations or in preformed holes in walls; minimum 36 inches 
depth and 12 inch diameter foundation as indicated for gate post; minimum 30 inches 
depth and 12 inches diameter foundation as indicated for line posts; minimum 24 3/8 
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inches diameter x 12 inches deep performed hole and minimum 5 7/8 inches diameter x 
12 inches deep performed hole in wall as indicated for the line post and end/corner posts, 
respectively; set plumb, at proper height and spacing in straight alignment for uniform 
installation. 

1. Excavating and Backfilling:  Neatly and accurately excavate foundation holes for 
posts as indicated.  Compact subgrade or any loose material.  Solidly and firmly 
backfill around completed concrete foundations with excavated earth materials to 
finish grade or to proper elevation, as necessary for required paving as 
applicable.  

2. Concrete Foundation:  Standard 3250 psi concrete conforming to the Los 
Angeles City Building Code and applicable Amendments; finish top of foundation 
smooth and even, sloped to shed water and with edges at finish grade of 
adjoining ground or paved surfaces.  Allow concrete to attain at least 75% of its 
28-day strength before installation of fencing components. 

3. Secure line and end/corner posts set in specified diameter preformed hole with 
minimum one (1) inch of an approved non-shrink type grout cover all around.  
Top of grout shall be  inch above the wall surface and shaped or sloped to drain 
water away from the post.  For concrete masonry unit wall, minimum 8 inches 
wide concrete block shall be used. 

C. Top Rail:  Extend through post eye-top caps and attach ends to corner, gate, and/or 
terminal (end) posts. 

D. Horizontal and Diagonal Bracing:   

1. Horizontal Rail: Locate mid-height in fencing panels adjacent to gates, corner, 
and terminal (end) posts. 

2. Diagonal Bracing: Extend from the joint of horizontal brace (with adjacent post) 
diagonally to the base of gate, corner, or terminal post. 

E. Fabric: 

1. Install tension wire at bottom fabric before stretching fabric or attach to each post 
with ties.  The fabric shall be installed so that the top edge projects over the top 
rail of the fence and the bottom tension wire or bottom rail by 3 inches. The 
bottom of the fabric shall extend to within 2 inches of the natural ground or final 
grade.  High points of ground shall be excavated to clear the bottom of the fabric 
and depression shall be filled and compacted to within 2 inches of the bottom of 
fabric. Secure fabric to tension wire with galvanized clip rings or wire ties spaced 
not more than 18 inches apart. 

2. Tightly stretch and secure to line posts, with adequate tie wires, space maximum 
18-inches apart or as recommended by manufacturer.   

3. Secure fabric to top rail, terminal (end) and gate posts by means of heavy, 
galvanized steel bands bolted to 1/4-inch x 3/4-inch tension bars passing 
vertically through full height of fabric 16 inches interval.   

F. Extension Arms:  Set at 45-degree angle with vertical on inside of fence on all posts.  On 
gates and in line posts adjacent to gates, set extension arms in vertical position to avoid 
interference with gate operation. 
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G. Barbed Wire:  Stretch taut 3 lines and securely fasten within slots on extension arms by 
means of heavy galvanized wire pins. 

3.3 SLIDING GATE INSTALLATION 

A. Tracks:  Securely attach top and floor tracks in level and parallel position on fencing or 
structure, or concrete footing, as indicated on the Drawings, with adjustable clamp on 
wheel stops at each end of each track. 

B. Gate Frames:  Properly hang on tracks and adjust for smooth and trouble-free operation; 
to be centered on and roll on concrete pad full length of front wheel run. 

3.4 SWINGING GATE INSTALLATION 

A. Properly hang or set gate(s) in plumb and level position for full opening without 
interference and adjust the hardware for smooth and trouble-free operation; complete 
with heavy center drop and cane bolt, hold-back sleeves properly located and concreted 
in place.  Concrete foundation for sleeve shall be domed or sloped at top to shed water 
and with edges at finish grade or adjoining ground or paved surfaces. 

3.5 MISCELLANEOUS 

A. Use U-shaped tie wires, conforming to diameter of pipe to which attached, clasping pipe 
and fabric firmly with ends twisted at least two full turns. 

B. Bend ends of wire to minimize hazards to persons and clothing. 

C. Fasteners: 

1. Install galvanized nuts for tension band and hardware bolts on side of fence 
opposite fabric side. 

2. Peen the ends of bolts to prevent removal of the nuts. 

D. Repairs:  Repair fencing coatings damaged in the shop or during field erection using a 
hot-applied repair compound applied in accordance with repair compound manufacturer's 
recommendations as approved by the City Engineer; at no added cost to the City. 

E. Cleanup: Remove from the site all rubbish, all equipment, unused materials, temporary 
structures and/or facilities no longer required. 

END OF SECTION 
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SECTION 32 31 18 

SECURITY STEEL PICKET FENCING AND GATES 

PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install security steel picket fending and gates as indicated on the drawings 
and specified. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product incorporated to be in the fencing system. 

B. Shop Drawings: For fencing and gates. Include plans, elevations, sections, gate 
locations, post spacing, mounting attachment details, and anchoring details 

C. Samples: For each finishing material and for each color specified. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For gate operators to include in maintenance manuals. 

1.5 MOCKUPS 

A. Mockups: Build mockups of fencing and gates to set quality standards for fabrication and 
installation. 

1. Build not less than 10-foot length of fence complying with requirements. 

2. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 

B. Accessibility Minimum Requirements: 

1. Gates that are part of the accessible route shall meet all the requirements of an 
accessible door in compliance with the CBC Section 11B-404. 

2. The levels of lever actuated latches or locks for accessible gates shall be curved 
with a return to within ½“ of the gate surfaces to prevent catching on the clothing 
or persons. California Referenced Standards Code. T-24 Part 12, Section 12-10-
202, Item (f). 

3. Swing gate surfaces within 10” of the ground shall have a smooth surface on the 
push side extending the full width of the door and gate. Parts creating horizontal 
or vertical joints in these surfaces shall be within 1/16” of the same plane as the 
other and be free of sharp or abrasive edges. Cavities created by adding kick 
plates shall be capped. CBC Section 11B-404.2.10 
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1.6 REFERENCES 

A. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy Coated (Galvannealed) by the Hot Dip Process  

B. ASTM A924/A924M - Standard Specification for General Requirements for Steel Sheet, 
Metallic-Coated by the Hot Dip Process 

C. ASTM A1011/A1011M - Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 
Carbon, Structural, High-Strength and High-Strength Low-Alloy with Improved Formability  

D. ASTM B117 - Practice for Operating Salt Spray (Fog) Apparatus  

E. ASTM D523 - Test Method for Specular Gloss  

F. ASTM D822 - Practice For Conducting Tests On Paint and Related Coatings and 
Materials Using Filtered Open-Flame Carbon-Arc Light and Water Exposure Apparatus  

G. ASTM D1654 - Test Method for Evaluation of Painted or Coated Specimens Subjected to 
Corrosive Environments  

H. ASTM D2244 - Test Method for Calculation of Color Differences From Instrumentally 
Measured Color Coordinates  

I. ASTM D2794 - Test Method for Resistance of Organic Coatings to The Effects of Rapid 
Deformation (Impact)  

J. ASTM D3359 - Test Method for Measuring Adhesion by Tape Test  

1.7 PRODUCT HANDLING AND STORAGE 

A. Upon receipt at the job site, all materials shall be checked to ensure that no damage 
occurred during shipping or handling. 

B. Materials shall be stored in such a manner to ensure proper ventilation and drainage, and 
to protect against damage, weather, vandalism, and theft.  

PART 2 - PRODUCTS 

2.1 SECURITY STEEL PICKET FENCING AND GATES 

A. Subject to review of action submittals by the Architect for compliance with requirements, 
provide the products indicated on the drawings, or an acceptable substitution by one of 
the following: 

1. Ameristar Fence Products Inc. 
2. Grand Fence Co. 
3. Republic Fence Co. 
4. Herrera Ornamental Ironworks. 
5. King Fence Co. 
6. United Steel Fence Co. 
7. Magnum Fence & Security Co. 

B. Steel material for fence framework (i.e., tubular pickets, rails, and posts), galvanized after 
forming, shall conform to the requirements of ASTM A1011/1011M, with a minimum yield 
strength of 50,000 psi (344 MPa). The exterior shall hot-dip galvanized with a 0.45 oz/ft2 



WORK ORDER NO. E1701121B SECURITY STEEL PICKET FENCING AND GATES 
RESEDA SKATE FACILITY 32 31 18 - 3 

(138 g/m2) minimum zinc weight. The interior surface shall be coated with a minimum 
81% nominal zinc pigmented coating, 0.3 mils (0.0076mm) minimum thickness.  

C. Steel material for fence framework (i.e., tubular pickets, rails, and posts), when 
galvanized prior to forming, shall conform to the requirements of ASTM A924/924M, with 
a minimum yield strength of 50,000 psi (344 MPa). The steel shall be hot-dip galvanized 
to meet the requirements of ASTM A653/A653M with a minimum zinc coating weight of 
0.90 oz/ft2 (276 g/m2), Coating Designation G-90. 

D. Material for fence pickets shall be 14 gauge. tubing. The cross-sectional shape of the 
rails shall conform to the manufacturer's standard design dimensions and profiles. Picket 
retaining rods shall be galvanized steel. Posts shall be a minimum 12 gauge. High quality 
PVC grommets shall be supplied to seal all picket-to-rail intersections.  

E. Pickets, rails, and posts shall be precut to designed lengths. Rails shall be pre-punched 
to accept pickets. Grommets shall be inserted into the pre-punched holes in the rails and 
pickets shall be inserted through the grommets so that pre-drilled picket holes align with 
the internal upper raceway of the rails. Retaining rods shall be inserted into each rail so 
that they pass through the predrilled holes in each picket, thus completing the panel 
assembly.  

F. Completed panels shall be capable of supporting a 600 lb. load (applied at midspan) 
without permanent deformation. Panels without rings shall be biasable to a 25% change 
in grade; panels with rings shall be biasable to a 12.5% change in grade.  

G. Gates shall be fabricated using matching panel material and gate ends having the same 
outside cross-section dimensions as the rail. All rail and upright intersections shall be 
joined by welding. All picket and rail intersections shall also be joined either by welding or 
by the same retaining rod process used for panel assembly.  

PART 3 - EXECUTION  

3.1 INSTALLATION 

A. Install fencing and gates in accordance with the approved shop drawings.  

END OF SECTION 
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SECTION 32 31 19 

CORRUGATED METAL FENCING AND GATES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Furnish and install corrugated metal fencing and gates employing steel tube pickets as 
indicated on the drawings and specified. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data:  Submit descriptive information. 

B. Shop Drawings: For gates. Include plans, elevations, sections, details, and attachments 
to other work. 

C. Samples: For each fence material and for each color selected by the Architect. 

1. Provide Samples 12 inches in length for linear materials. 

2. Provide Samples 12 inches square for bar grating and sheet or plate materials. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data:  Include in maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Fabricator of products. 

B. Mockups: Build mockups to verify selections made under Sample submittals, to 
demonstrate aesthetic effects, and to set quality standards for fabrication and installation. 

1. Include 10-foot length of fence complying with requirements. 

2. Subject to compliance with requirements, approved mockups may become part 
of the completed Work if undisturbed at time of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CORRUGATED FENCES AND GATES EMPLOYING-STEEL TUBULAR PICKETS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following or an Architect evaluated, accepted and approved substitution: 

1. Hill & Smith Inc. 
2. Iron Eagle Industries, Inc. 
3. Iron World Manufacturing, LLC. 
4. Master Halco. 
5. Merchants Metals. 
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6. Virginia Railing and Gates, LLC. 
7. Xcel Fence. 
8. Equal. 

B. Fencing shall comply with ASTM F2589. 

C. Pickets:  Provide galvanized square steel tubular members manufactured per ASTM A-
924/A-924M, having a 45,000 psi (310 MPa) yield strength and hot-dip galvanized per 
ASTM A653/A653M with a  G90 zinc coating, 0.90 oz/ft2 (0.27 kg/M2.  Secure each 
picket to each rail with 1/4” (6 mm) industrial drive rivets, size number 4.. 

D. Rails:  Provide  minimum 11 gauge, 0.120” (3.05mm) thick galvanized steel “U” channel 
per ASTM A-653/A-653M, having a 50,000 psi (344 MPa) yield strength and G90 zinc 
coating, 0.90 oz/fl2 (o.27 kg/M2).  Punch rails to receive pickets and rivets and attach 
rails to rail brackets with 2 each, 1/4” (6 mm) industrial drive rivets. 

E. Posts shall be made of galvanized steel tube, galvanized inside and outside, produced 
per ASTM A-653/653M -G90 zinc coating, 0.90 oz/fl2 (o.27 kg/M2), steel to have 45,000 
psi (310 MPa) yield strength. 

F. Finish coatings shall be as standard with the fence manufacturer, comply with the 
standards of the Master Painters Institute (MPI), and meeting the performance 
requirements for each quality characteristics shown below: 

COATING PERFORMANCE REQUIREMENTS 
Quality Characteristics ASTM Test Method Performance Requirements 
         Adhesion D3359 – Method B Adhesion (Retention of Coating) over 90% 

of test area (Tape and knife 
Corrosion Resistance B117 & D1654 Corrosion resistance over 3,500 hours 

(Scribes per D1654; Failure mode is accu-
mulation or 1/8” coating loss from scribe or 
medium #8 blisters). 

Impact Resistance D2794 60 inch pound Impact Resistance. (Forward 
impact using 0.625 ball). 

Weathering Resistance D822, D2244, & D523 
(600  Angle Method) 

Weathering Resistance over 1,000 hours 
(Failure mode is 60% loss of gloss or color 
variance of more than 3.0 delta-E color 
units). 

2.2 CORRUGATED SHEET METAL FENCE PANELS 

A. Subject to review of action submittals by the Architect for compliance with specified 
requirements, metal wall panels shall be by the manufacturer indicated on the drawings 
or an “or equal” product by one of the following: 

1. Berridge Manufacturing Company. 
2. IMETCO. 
3. AEP-Span. 
4. Peterson Aluminum Corporation. 
5. Una-Clad Copper Sales, Inc. 
6. McElroy Metal Inc. 
7. Morin Corp. 

B. Fence Wall panel profiles (corrugated As selected by the Architect) and materials shall be 
one of the following: 
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1. Galvanized Steel:  ASTM A 653, Coating Class G90. 

2.  Galvalume (Zincalume): Steel sheets coated with 55 percent aluminum and 45 
percent zinc/mischmetal by weight, conforming to ASTM A 792, 0.55 ounces per 
square foot. 

3. Aluminum:  ASTM B 209, for sheets, alloy 3003-H14 aluminum not less than 
0.040 inch thick. For fasteners, clips, and accessories, alloy 6063-T5 extruded 
aluminum, 0.051 inch minimum thickness. 

C. Clips, sections, closures and other accessories: Manufacturer's standard, finished to 
match wall sheets where exposed. 

2.3 FINISHES (AS SELECTED BY THE ARCHITECT) 

A. Corrugated Fence Panels and Accessories: 

1. Two-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 
coating to exposed metal surfaces to comply with coating and resin manufactur-
ers' written instructions. 

2. Three-Coat Fluoropolymer: AAMA 621. Fluoropolymer finish containing not less 
than 70 percent PVDF resin by weight in both color coat and clear topcoat. Pre-
pare, pretreat, and apply coating to exposed metal surfaces to comply with coat-
ing and resin manufacturers' written instructions. 

3. Mica Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish with suspended 
mica flakes containing not less than 70 percent PVDF resin by weight in color 
coat. Prepare, pretreat, and apply coating to exposed metal surfaces to comply 
with coating and resin manufacturers' written instructions. 

4. Metallic Fluoropolymer: AAMA 621. Three-coat fluoropolymer finish with sus-
pended metallic flakes containing not less than 70 percent PVDF resin by weight 
in both color coat and clear topcoat. Prepare, pretreat, and apply coating to ex-
posed metal surfaces to comply with coating and resin manufacturers' written in-
structions. 

5. FEVE Fluoropolymer: AAMA 621. Two-coat fluoropolymer finish containing 100 
percent fluorinated ethylene vinyl ether resin in color coat. Prepare, pretreat, and 
apply coating to exposed metal surfaces to comply with coating and resin manu-
facturers' written instructions. 

6. Siliconized Polyester: Epoxy primer and silicone-modified, polyester-enamel top-
coat; with a dry film thickness of not less than 0.2 mil for primer and 0.8 mil for 
topcoat. 

7. Concealed Finish: Apply pretreatment and manufacturer's standard white or light-
colored acrylic or polyester backer finish consisting of prime coat and wash coat 
with a minimum total dry film thickness of 0.5 mil. 

2.2 SWINGING GATES 

A. Equip swing gates with hardware that complies with the City Building Code.  Gates shall 
always be operable from the inside by simple turn of a lever.  The inside lever shall be 



WORK ORDER NO. E1701121B CORRUGATED METAL FENCING AND GATES 
RESEDA SKATE FACILITY 32 31 19 - 4 

protected from unwanted intrusion by steel shields and plates.  The outside lever shall be 
pinned. 

B. Hinges:  Heavy-duty ball and socket, offset type. 

C. Provide ANSI Security Level 5 lockset operable with bitted key having protected front, 
two cylinders (one cylinder each side), latch bolt retracted by lever from either side, as 
manufactured by Schlage, Sargent, Marks, or equal.  Equip cylinders with hardened 
guard rings. 

D. Frame Construction:  All welded framing with welded joints ground smooth.   

1.    Brace gate frames with truss rods or gusset plates to prevent racking. 

2.3 STEEL SLIDING GATES 

A. Steel:  All steel angles, and miscellaneous steel shapes and plates shall conform to 
ASTM A36. 

B. Welding electrodes and Filler Metal:  Conform to AWS standards. 

C. Machine screws:  Conform to Fed Spec FF-S-111. 

D. Shop prime all ferrous metal with zine rich primer “Tnemec 99” or equal.  Finish paint the 
gate and accessories at the point of installation after it has been operated successfully.  
Color shall be as selected by the Architect. 

E. Hardware:  Provide top guide rollers, bottom wheels, bumpers, pulls track cleaners and 
other hardware required for a complete and properly operating installation. 

F. Wheel Bearings:  Provide tapered roller or spherical bearing, either internal or cartridge 
type.  Bearing shall be tightly sealed and equipped with high-pressure grease fittings. 

G. Lock:  Furnish detachable padlock and chain for temporary locking of the gate.  Provide 
permanent lock cylinders, latches, hasp, or staple, or other locking devices as directed by 
the Owner.  

2.4 MISCELLANEOUS MATERIALS 

A. Welding Rods and Bare Electrodes: Select according to AWS specifications for metal 
alloy welded. 

1. For aluminum, provide type and alloy as recommended by producer of metal to 
be welded and as required for strength and compatibility in fabricated items. 

B. Concrete: Normal-weight, air-entrained, ready-mix concrete complying with requirements 
in Section 033000 "Cast-in-Place Concrete" with a minimum 28-day compressive 
strength of 3000 psi (20 MPa), 3-inch (75-mm) slump, and 1-inch (25-mm) maximum 
aggregate size or dry, packaged, normal-weight concrete mix complying with 
ASTM C 387/C 387M mixed with potable water according to manufacturer's written 
instructions. 

C. Non-shrink Grout: Factory-packaged, non-staining, noncorrosive, nongaseous grout 
complying with ASTM C 1107/C 1107M and specifically recommended by manufacturer 
for exterior applications. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fences and gates according to manufacturer's written instructions. 

B. Install fences by setting posts as indicated and fastening rails to posts.  Peen threads of 
bolts after assembly to prevent removal. 

C. Post Excavation: Drill or hand-excavate holes for posts in firm, undisturbed soil. Excavate 
holes to a diameter of not less than 4 times post size and a depth of not less than 24 
inches (600 mm) plus 3 inches (75 mm) for each foot (300 mm) or fraction of a foot (300 
mm) that fence height exceeds 4 feet (1.2 m). 

D. Post Setting: Set posts in concrete at indicated spacing into firm, undisturbed soil. 

1. Verify that posts are set plumb, aligned, and at correct height and spacing, and 
hold in position during setting with concrete or mechanical devices. 

2. Concrete Fill: Place concrete around posts and sleeves and vibrate or tamp for 
consolidation. Protect aboveground portion of posts from concrete splatter. 

a. Exposed Concrete: Extend 2 inches (51 mm) above grade. Finish and 
slope top surface to drain water away from post. 

b. Concealed Concrete: Top 2 inches (51 mm) below grade as indicated on 
Drawings to allow covering with surface material. Slope top surface of 
concrete to drain water away from post. 

3. Posts Set in Concrete: Extend post to within 6 inches (150 mm) of specified 
excavation depth, but not closer than 3 inches (75 mm) to bottom of concrete. 

4. Posts Set into Concrete in Sleeves: Use galvanized-steel pipe sleeves with 
inside diameter at least 3/4 inch (20 mm) larger than outside diagonal dimension 
of post, preset and anchored into concrete for installing posts. 

a. Extend posts at least 5 inches (125 mm) into sleeve. 

b. After posts have been inserted into sleeves, fill annular space between 
post and sleeve with non-shrink grout, mixed and placed to comply with 
grout manufacturer's written instructions; shape and smooth to shed 
water. Finish and slope top surface of grout to drain water away from 
post. 

5. Posts Set into Voids in Concrete: Form or core drill holes not less than 3/4 inch 
(20 mm) larger than outside diagonal dimension of post. 

a. Extend posts at least 5 inches (125 mm) into concrete. 

b. Clean holes of loose material, insert posts, and fill annular space 
between post and concrete with non-shrink grout, mixed and placed to 
comply with grout manufacturer's written instructions. Finish and slope 
top surface of grout to drain water away from post. 
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3.2 GATE INSTALLATION 

A. Install gates according to manufacturer's written instructions, level, plumb, and secure for 
full opening without interference. Secure hardware using tamper-resistant or concealed 
means. Install ground-set items in concrete for anchorage. Adjust hardware for smooth 
operation and lubricate where necessary. 

B. Adjust gates to operate smoothly, easily, and quietly, free of binding, warp, excessive 
deflection, distortion, nonalignment, misplacement, disruption, or malfunction, throughout 
entire operational range. Confirm that latches and locks engage accurately and securely 
without forcing or binding. 

END OF SECTION 
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SECTION 32 31 22 

SELF CLOSING TRASH ENCLOSURE DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install self-closing doors for trash enclosure as indicated on the drawings 
and specified. 

1.3 ACTION SUBMITTALS 

A. Submit dimensioned shop drawings. 

PART 2 - PRODUCTS 

2.1 SELF CLOSING TRASH ENCLOSURE DOORS 

A. Plates, shapes, and bars shall conform to ASTM A36. 

B. Doors shall be self closing. Steel sheets shall be hot- or cold-rolled, in the profile 
indicated on the drawings.  Sheets shall be not lighter than the metal gage or thickness 
indicated on the drawings. 

C. Submit data for hardware approval.  Provide pad lockable cane bolts for each door, and 3 
hinges per jamb. 

D. Corner joints shall be coped or mitered, well-formed, and in true alignment.  Joints 
exposed to the weather shall be formed and fabricated to exclude water. 

E. Primer:  Shop prime doors with "Tnemec Series 10" or equal, applied to a minimum dry 
film thickness of 2.0 mils. 

F. Finish paint doors 2 coats of industrial enamel, color as selected by the Architect. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install doors in accordance with the approved shop drawings.  The frames shall be drilled 
and tapped as required for finish hardware. 

B. Doors shall be hung to be self-closing but to remain open when set in the fully open 
position.   Hinges shall operate freely without excessive looseness. 

END OF SECTION 
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SECTION 32 51 30 

ASPHALTIC CONCRETE PAVING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. All labor, materials and equipment necessary to furnish and install recycled asphalt 
concrete as indicated on the drawings and specified including: 

1. Concrete wheel bumpers. 
2. Parking lot striping, letters and arrows. 
3. "Street Work" asphaltic concrete repairs. 
4. Parking lot paving. 

B. Related Sections:  Documents affecting Work of this Section include, but are not 
necessarily limited to the GENERAL CONDITIONS, SUPPLEMENTARY CONDITIONS 
and Sections in DIVISION 1 - GENERAL REQUIREMENTS of these Specifications. 

C. LEED Goals: The project requirements are to use materials with recycled content such 
that the sum of the postconsumer recycled content plus ½ of the preconsumer content 
constitutes at least 10%, based on cost, of the total value of the materials in the project. 

1.2 QUALITY ASSURANCE 

A. Employees:  Use adequate number of skilled Contractor's employees who are thoroughly 
trained and experienced in the necessary crafts and who are completely familiar with the 
specified requirements and the methods needed for the proper performance of the work 
of this Section. 

B. Asphaltic Concrete Producers Qualifications:  Use only materials furnished by a bulk 
asphaltic concrete producer regularly engaged in production of recycled asphaltic 
concrete. 

C. Materials and Installations:  In accordance with the following documents referred to as 
the "Standard Specifications".  "Standard Specifications for Public Works Construction, 
Current Edition, City of Los Angeles Department of Public Works/Standard Plan S-610, 
Notice to Contractors-Comprehensive, City of Los Angeles current revision, Department 
of Building and Safety, General Specifications, Form B-164 Standard Drawings." 

1.3 SUBMITTALS 

A. Product Data: 

1. A recent mix Design for recycled asphaltic concrete prepared by a materials 
laboratory under the direction of a California Registered Engineer or a standard 
mix design proven in actual performance. 

2. The Contractor shall have the option of utilizing asphalt concrete removed under 
the contract, if any, or old asphalt concrete from an existing stockpile in order to 
meet the LEED goals listed above.  If removed from an existing stockpile, the old 
asphalt concrete used must be uniform in gradation, asphalt content, and asphalt 
viscosity. Should the Contractor elect to use 20 percent or less of recycled 
materials, the recycled materials need not be uniform as long as the asphalt 
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concrete meets the specifications for the class specified. Recycled materials 
shall not be used in asphalt concrete Class D. 

3. Proportions of Materials:  For asphalt concrete Class A, B, E, F, and G produced 
using recycled asphalt materials and placed in areas other than the wearing 
course of the traveled lane, the gradation for the U.S. No. 200 sieve is revised as 
follows:  

Proportions of Materials, Maximum Passing US # 200: 
50%-60% Recycled Material 8.0%  
61%-70% Recycled Material 9.0%  

9-03.8(6)A    Basis of Acceptance  
Aggregate passing No. 200 sieve...+2% Note 1  
Asphalt cement..............................+0.5% Note 2  
Note 1--2.0% is less than 50% RAP, 2.5% for 50% RAP or more  
Note 2--0.5% if less than 20% RAP, 0.7% for over 20% RAP,  
but not less than 50% RAP, 1.0% for 50% RAP or greater.  

B. Certificates:  Current signed by the materials producer and the asphalt paving 
subcontractor, stating that materials meet or exceed the specified requirements. 

C. Waybills and delivery tickets shall be submitted to the City Engineer during progress of the 
work.  Before the final payment is allowed, the Contractor shall file with the City Engineer 
certified waybills and certified delivery tickets for all aggregates, reclaimed asphalt 
pavement, and bituminous materials actually used in construction covered by the contract. 

D.   Submit a certificate covering recycling agent prior to use. 

1.4 DELIVERY STORAGE AND HANDLING 

A. Conform to applicable BMP’s noted in the SWPPP. 

B. Deliver asphaltic concrete to the job-site in canvas covered trucks if necessary to 
maintain the specified spreading temperature. 

C. Mineral aggregates and reclaimed asphalt pavement shall be delivered to the site of the 
bituminous mixing plant and stockpiled in such manner as to preclude fracturing of 
aggregate particles, segregation, contamination, or intermingling of different materials in 
the stockpiles or cold-feed hoppers.  Mineral filler shall be delivered, stored, and 
introduced into the mixing plant in a manner to preclude exposure to moisture or other 
detrimental conditions. 

D. Bituminous materials shall be maintained at appropriate temperature during storage but 
shall not be heated by application of direct flame to walls of storage tanks or transfer 
lines.  Storage tanks, transfer lines, and weigh bucket shall be thoroughly cleaned before 
a different type or grade of bitumen is introduced into the system.   The asphalt cement 
should be heated sufficiently to allow satisfactory pumping of the material. 

1.5 ENVIRONMENTAL CONDITIONS 

A. Apply bituminous primer, paint primer and seal coat only when the ambient temperature 
is above 50 degrees F. and when the temperature has not been below 35 degrees F. for 
12 hours immediately prior to application. 
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B. Do not apply bituminous materials when the base surface is wet or contains an excess of 
moisture which would prevent uniform distribution and the required penetration. 

C. Construct asphaltic concrete surface course only when the ambient temperature is above 
40 degrees F. when the underlying base is dry and when it is not raining. 

1.6 PROTECTION 

A. Furnish, erect and maintain fences, barrier lights and signs as necessary to adequately 
protect the public, existing work and work under this Contract as prescribed by the Los 
Angeles City Department of Building and Safety.  Incorporate the WATCH Handbook as 
applicable. 

B. Protect the asphaltic concrete paved areas from traffic until the sealer is set and cured 
and does not pick up under foot or wheeled traffic. 

1.7 ALTERATIONS, REPAIRS AND REPLACEMENT 

A. As required  for complete  construction of the project; materials and construction to match 
existing adjacent work in quality and appearance and to conform to applicable provisions 
of these specifications. 

1.8 GUARANTY-WARRANTY 

A. The Contractor shall and does hereby warrant and guaranty that all work executed under 
this Contract be free from defects of materials and workmanship for a period of one (1) 
year from the date of final acceptance of the project by the Board of Public Works, except 
certain specific items of work, materials and equipment requiring a guaranty or warranty 
for a greater period of time is specified. 

PART 2   PRODUCTS 

2.1 MATERIALS 

A. Recycled Asphalt Concrete: 

1. Recycled asphalt concrete shall consist of reclaimed asphalt pavement, coarse 
aggregate, fine aggregate, mineral filler, asphalt cement, recycling agent, and 
approved additives, if required, of the qualities and in the proportions required, 
and shall conform to the requirements contained SSPWC for non-recycled 
asphalt concrete. 

2. Aggregates shall consist of aggregate contained in the reclaimed asphalt pavement 
and also include crushed stone, crushed gravel, crushed slag, screening, sand, and 
mineral filler, as required.   The portion of materials retained on the No. 4 sieve shall 
be known as coarse aggregate, the portion passing the No. 4 sieve and retained on 
the No. 200 sieve as fine aggregate, and the portion passing the No. 200 sieve as 
mineral filler.  Aggregate gradation will conform to gradation specified in SSPWC.  
The percentage passing various sieves may be changed by the City Engineer when 
aggregates of varying specific gravities are used. 

3. Coarse aggregate shall consist of clean, sound, durable particles meeting the 
requirements for recycled aggregates in SSPWC. 

4. Fine aggregate shall consist of clean, sound, durable, angular particles produced 
by crushing stone, slag, or gravel that meet requirements for wear and 
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soundness specified for coarse aggregate.   Fine aggregate produced by 
crushing gravel shall have at least 90 percent by weight of crushed particles 
having two or more fractured faces in the portion retained on the No. 30 sieve.  
This requirement shall apply to material before blending with natural sand when 
blending is necessary.  Quantity of natural sand to be added to the mixtures shall 
not exceed 15 percent by weight of new aggregate added to the recycled 
mixture.  Natural sand shall be clean and free from clay and organic matter. 

5. Mineral filler shall conform to SSPWC. 

6.   The quantity of reclaimed asphalt pavement used in the recycled mixture shall 
not exceed 49 percent. 

7.   New asphalt cement shall conform to the requirements of SSPWC. 

8.   Recycling agents used in preparation of recycled mixtures shall have a proven 
record of satisfactory performance. 

B. Aggregate Base:  As specified in the EARTHWORK. 

C. Soil Sterilant:  Tinted for visual identification, shall be as follows subject to EPA approval: 

1. Pacific Coast Borax Co.:  "Polyborchlorate" 
2. Amspray Corp. "Pavex" 
3. Elanco "Spike 80W". 
4. United States Borax Corp. "Polyborchlorate". 

D. Paint Binder:  Standard Specifications, Article 203-3 for Classification SS1H anionic 
asphalt emulsion. 

E. Asphalt Binder: Provide asphalt binder grade conforming to relevant provisions of Section 
203 - Bituminous Materials of the Standard Specifications for Public Works Construction. 
Unless otherwise shown on plans asphalt binder grade shall conform to the following 

Area Binder Grade 

South Coast 

(Los Angeles Basin, Santa Clarita Valley, 

Santa Monica Mountains) 
PG 64-10 

F. Asphalt Concrete Surface Course:  Standard Specifications Article 203-6 for hot plant 
mixed aggregate and asphalt, produced by a commercial asphalt paving plant, except as 
modified hereinafter: 

1. Asphalt Cement:  Standard Specification, Article 203-1, for steam refined paving 
asphalt, AR8000 Viscosity Grade, mixed with the aggregate at a rate specified in 
Article 203-6.3. 

G. Surface Sealer:  AASHTO Designation SS-1h emulsion type. 

H. Concrete Materials:  Materials, form work and reinforcing shall be furnished in 
accordance with applicable requirements specified in Section 0330O0 - CAST-IN-PLACE 
CONCRETE. 

I. Parking Lot Striping and Markings:  Material shall be fuller "Traffic Line Paint" or J.E. 
Bauer Co. "Zonelac Traffic Paint" or Sinclair "Traffic-Lack No. 70".  Color shall be white 
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except that handicapped emblem and adjacent parking stall lines shall be "blue" color".  
Parking lot striping shall be per Section 210 and 310-5.6 of the Standard Specifications.  
The coating shall be minimum 15 mil thick. 

J. Headers and Stakes:  Redwood, Construction Grade, in dimensions shown on the 
Contract Drawings or as required for the use where dimensions are not shown on the 
Drawings in conformance to Standard Specifications Section 302.5.4.  Headers to be 2-
inch x 6-inch size with 2-inch by 4-inch stakes. 

1. LEED Goal:  Project requirements are that 50% of the wood-based products 
used in the building be certified in accordance with the Forest Stewardship 
Council Guidelines. 

K. Concrete Wheel Bumpers: 

1. Units:  Precast reinforced concrete bumpers. 

2. Size:  Four feet long; 5 1/4 inches high x 6 3/4  inches wide with sides chamfered 
so that top side will be 2 ¼ inches wide as indicated on the Contract Drawings: 

3. Materials: 

a. 3500 psi concrete at 28 days. 

b. Steel drift pin or pipe (3/4-inch diameter by 24-inches long), two required 
for each unit. 

c. No. 4 reinforcing bar by length of unit, 2 required. 

4. Construction: 

a. Forms  and  reinforcement  in  conformance  with requirements of 
Concrete Section 03300, including 28-day curing period prior to delivery. 

b. Holes formed for drift pins; located 4-inches from each end of unit; 
reinforcing to run full length of the unit. 

c. Finished to simulate poured-in place concrete; without rock pockets, 
broken corners and other defects. 

5. Curing:  Allow units to cure full 28 days before installation. 

2.2 PROPORTIONING OF MIXTURE 

A. The Job Mix Formula (JMF) for the bituminous mixture shall be furnished to the 
Contractor to the City Engineer for approval.  No payment will be made for mixtures 
produced prior to the approval of the JMF.  The JMF shall indicate the percentage of 
each aggregate and mineral filler, the percentage of reclaimed asphalt pavement, the 
percentage of bitumen, and the temperature of the completed mixture when discharged 
from the mixer.  Tolerances are given in for asphalt content, temperature, and aggregate 
grading for tests conducted on the mix as discharged from the mixing plant; however, the 
final evaluation of aggregate gradation and asphalt content will be based on the 
ACCEPTABILITY OF WORK.  Recycled asphalt mix that deviates more than 25 degrees 
from the JMF shall be rejected.   The JMF may be adjusted during construction to 
improve paving mixtures, as directed, without adjustments in the contract unit prices. 
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PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

Examine the areas and conditions under which work of this Section will be performed.  Correct 
conditions detrimental to timely and proper completion of the work.  Do not proceed until 
detrimental conditions are corrected. 

3.2 FINAL PREPARATION OF SUBGRADES 

A. In pavement areas, the upper fill soils shall be overexcavated to a depth of at least 2 feet 
below the existing grade or at least 18-inches below the bottom of the proposed 
pavement section, whichever is deeper.  The exposed soils shall be scarified, moisture 
conditioned, and recompacted to a relative compaction of at least 90 percent relative 
compaction (ASTM D 1557-91).  The excavated materials or approved fill material shall 
be compacted to a minimum of 95 percent relative compaction.  All aggregate base 
material shall be compacted to at least 95 percent relative compaction (ASTM D 1557-
91) prior to placing pavement.  Base material shall conform to the requirements for 
“Crushed Miscellaneous Base Materials”, Section 200-2.4 of the 1997 Standard 
Specifications for Public Works Construction (“Green Book”). 

B. Laboratory testing results indicated the near-surface silty soils have an R-value between 
20 and 21.  Based on an R-value of 20 and 21 for the pavement subgrade soils, and 
Traffic Index (TI) values of 5.0 through 6.0 for the parking areas and access lanes, the 
following preliminary recommendations for flexible pavement should be complied with:   

Pavement Thickness (inches) 
Pavement Traffic  Asphalt  Crushed Miscellaneous Base 
Description Index (TI) Concrete (Min. R-Value=80) 

Car Drive Areas  5 2.5 12 
Parking Areas  5 2.5 12 
Fire Truck Traffic 6 4 15 

Crushed miscellaneous base shall satisfy the specifications contained in the Standard 
Specifications for Public Works Construction, for gradation and should have a minimum R-value 
of 80.  With the addition of recycled materials per Section 02220 – EARTHWORK, this material 
complies with the LEED goals listed above.  All gradation and R-Value shall be confirmed by 
Geotechnical Engineer during construction.  All base materials shall be compacted to a minimum 
of 95% of the maximum dry density per ASTM D-1557. 

3.3 PLACEMENT OF BASE COURSES (In accordance with Section 301-2 of the "Standard 
Specifications") 

A. Base: 

1. Spread the specified base material to a thickness providing the compacted 
thickness shown on the Drawings. 

2. Compact to 95%. 

B. Just prior to placement, the upper 18-inches of the subgrade soil, whether fill or natural 
shall be compacted to 90% relative compaction in accordance with Section 301-1 of the 
"Standard Specifications". 



WORK ORDER NO. E1701121B ASPHALTIC CONCRETE PAVING 
RESEDA SKATE FACILITY 32 51 30 - 7 

C. Thickness Tolerance:  Provide the compacted thicknesses shown on the Contract 
Drawings within a tolerance of minus 0.0" to plus 0.5". 

D. Smoothness Tolerance:  Provide the lines and grades shown on the Contract Drawings 
within a tolerance of 3/8" in ten feet. 

1. Deviations:  Correct by removing materials, replacing with new materials, and 
reworking or recompacting as required. 

E. Moisture Content:  Use only the amount of moisture needed to achieve the specified 
compaction. 

3.4 CONSTRUCTION OF RECYCLED ASPHALT CONCRETE PAVING: 

A. Install in accordance with the "Standard Specifications for Public Works Construction", 
latest Edition. 

1. Transportation from paving plant to site shall be in trucks having tight, clean, 
smooth beds lightly coated with an approved releasing agent to prevent adhesion 
of mixture to truck bodies.  Excessive releasing agent shall be drained prior to 
loading.  Each load shall be covered with canvas or other approved material of 
ample size to protect mixture from weather and prevent loss of heat.  Loads that 
have crusts unworkable material or have become wet will be rejected.  Hauling 
over freshly placed material will not be permitted. 

2. Surface of previously constructed base course shall be sprayed with a coat of 
bituminous prime coat material conforming to SSPWC. 

3. Contact surfaces of previously constructed pavement, curbs, manholes, and 
other structures shall be sprayed with a thin coat of bituminous tack coat material 
conforming to SSPWC. 

4.   Bituminous courses shall be constructed only when the base course or existing 
pavement has no free water on the surface.  Recycled asphalt mixtures shall not 
be placed without ample time to complete spreading and rolling during daylight 
hours. 

5.   Rolling shall begin as soon after placing as mixture will bear roller without undue 
displacement.  Delays in rolling freshly spread mixture will not be permitted.  
After initial rolling, preliminary tests of crown, grade, and smoothness shall be 
made by the Contractor.  Deficiencies shall be corrected so that finished course 
will conform to requirements for grade and smoothness specified herein.  Crown, 
grade, and smoothness will be checked in each lot of completed pavement by 
the City Engineer for compliance with the contract requirements.  After the 
Contractor is assured of meeting crown, grade, and smoothness requirements, 
rolling shall be continued until a mat density of 98.0 to 100.0 percent and a joint 
density of 96.5 to 100.0 percent of density of laboratory-compacted specimens of 
the same mixture are obtained. 

6.   Mixtures that become contaminated or are defective shall be removed to the full 
thickness of course.  Edges of the area to be removed shall be cut so that sides 
are perpendicular and parallel to direction of traffic and so that edges are vertical. 
 Edges shall be sprayed with bituminous tack coat materials.  Fresh paving 
mixture shall be placed in the excavated areas in sufficient quantity so that 
finished surface will conform to grade and smoothness requirements.  Paving 
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mixture shall be compacted to the density specified hereinbefore.  Skin patching 
of an area that has been rolled will not be permitted. 

7.   The City Engineer reserves the right to sample and test any area which appears 
to deviate from the specification requirements.  Apply suitable binder 
continuously on concrete surfaces to which asphalt concrete is placed, abutted or 
joined to provide tight bond at joints, which shall be neat, straight-line and close. 

B. Thickness:  Thickness as indicated on the Contract Drawings. 

C. Flood Tests:  After completion of the paving and prior to acceptance of the work, a water 
flood test shall be made in the presence of the Inspector.  The flooding shall be done by 
water tank truck.  All depressions, where the water ponds to a depth of more than 1/8-
inch shall be filled or slope shall be corrected to provide proper drainage to catch basins. 
 Filling shall be done with hot materials only.  The edges of the fill shall be feathered and 
smoothed so that the joint between the fill and the original surfacing is invisible. 

3.5 APPLICATION OF SEAL COAT 

A. Prepare the surfaces, mix the seal coat material, and apply in accordance with the 
manufacturer's recommendations as approved by the City Engineer. 

B. Achieve a finished surface seal which, when dry and thoroughly set, is smooth, tough, 
resilient, of uniform black color, and free from coarse textured areas, lap marks, ridges, 
and other surface irregularities. 

3.6 PARKING AREA STRIPING AND MARKINGS 

A. Materials:  As herein before specified. 

B. Lines:  4-inches wide. 

C. Arrows:  12-inch stroke, with proportionate head. 

D. Words:  24-inches high, 4-inch and 2-inch strokes as noted on the Contract Drawings. 

E. Disabled Emblem:  As noted on the Contract Drawings. 

F. Preparations:  All surfaces to be free of dirt, grease or other foreign materials. 

G. Application:  Apply one heavy undiluted coat with traffic line painting equipment in 
locations indicated on the Contract Drawings in uniform coverage, free from light spots 
and with all edges clean-cut, straight line and true. 

3.7 CONCRETE WHEEL BUMPERS 

A. Located as indicated on the Contract Drawings. 

B. Secure bumpers in place with steel drift pins, two per bumper, driven to at least 1/4-inch 
below top surface of unit; fill holes with Thiokol base caulking compound or nonshrink 
"Por-Rok" grout or equal. 
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3.8 "STREET WORK" ASPHALTIC CONCRETE REPAIRS 

A. Required:  As necessary to accommodate construction of new curbs, gutters and 
driveways as indicated on the Contract Drawings; as necessary due to excavation, 
trenching and utility connections. 

B. Application:  Upon completion of all work within existing asphalt concrete paved areas, 
Contractor shall repair the existing asphalt concrete paving conforming to requirements of 
the "Standard Specifications" and Bureau of Engineering standards as follows: 

1. Properly prepared sub-base and aggregate base using existing removed 
aggregate  base materials  as  approved by the City Engineer, to match existing 
adjoining work. 

2. Soil Sterilization: Apply weed killer (soil sterilant) on areas to be paved with 
asphalt concrete; soil sterilant to be applied recommended by the manufacturer; 
Contractor shall certify in writing that material has been applied. 

3. Tack coat surfaces of the existing asphalt concrete surfaces as per 302-5.4 of 
the "Standard Specifications" over which new materials will be laid or edges of 
existing saw cut asphalt concrete and/or concrete against which new asphalt 
concrete will be placed, with suitable grade asphalt or asphalt emulsion (Fed. 
Spec. SS-1h); terminate tack coat or concrete surfaces at top asphalt concrete 
paving. 

4. Lay new asphalt concrete paving conforming to Section 203-6 of the "Standard 
Specifications" to match adjoining work using material of a heavier density than 
the "in-place" adjacent work.  Use hot smoothing iron to obtain inconspicuous, 
straight and flush joint lines.  Properly grade to provide the desired drainage as 
indicated on the Contract Drawings. 

5. Restore any removed striping or curb markings to original new condition.  

END OF SECTION 
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SECTION 32 52 00 

PORTLAND CEMENT CONCRETE PAVING 

PART 1   GENERAL 

1.1 SUMMARY 

A. The requirements of the "General Conditions of the Contract" and of Division 1, "General 
Requirements", shall apply to all work in this Section with the same force and effect as 
though repeated in full herein. 

B. LEED goal #1:  The project requirements are to use a minimum of 25% of the building 
materials that contain in aggregate a minimum weighted average of 20% post-consumer 
and /or 40% of post-industrial recycled content. 

C. LEED goal #2:  The project requirements are to use light-colored materials (with an SRI of 
at least 29) for 50% of the site’s non-roof impervious surfaces. 

1.2 SUBMITTALS 

A. The specific submittal requirements of this Section shall be guided by Division 1. 

B. Product Data:   The Contractor shall submit manufacturers’ catalog cuts, or a typed listing 
of all products used in this Section. 

C. Shop Drawings:  Contractor shall submit Shop Drawings for all reinforcing steel and 
accessories in accordance with ACI 315. 

D. Laboratory and Cement Test Reports:  Submit copies of laboratory test reports for concrete 
materials and a certificate with each concrete mixer truck, stating: mix design, cement 
quantity, water, fine and coarse aggregate and color additives. 

1.3 SCOPE OF WORK 

A. Furnish all materials, labor, transportation, services, and equipment necessary to install 
concrete paving as indicated on the Drawings, the City of Los Angeles Standards, the 
Standard Specifications for Public Works and as specified herein. 

B. Work included in this Section:  Concrete paving on-grade. 

1.4 DEFINITIONS 

A. The word Owner's Authorized Representative as used herein shall refer to the City of Los 
Angeles. 

1.5 REQUIREMENTS OF REGULATORY AGENCIES 

A. All Federal, State, and local laws and regulations governing this work are hereby 
incorporated into and made part of this Section. When this Section calls for certain 
materials, workmanship or a level of construction that exceeds the level of Federal, State, 
or local requirements, the provisions of this Section shall take precedence. 
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1.6 APPLICABLE STANDARDS 

A. The specifications and recommended practices of the American Concrete Institute (ACI), 
American Society for Testing and Materials (ASTM), the Standard Specifications for Public 
Works (Green Book), and the Uniform Building Code (UBC) referred to in this specification 
with their individual designations are to be considered part of this Specification. The latest 
revision of each recommended practice or specification shall apply. 

1.7 QUALITY CONTROL 

A. Manufacturer's Directions:  Manufacturer's directions and drawings shall be followed in all 
cases where the manufacturers of articles used in the Section furnish directions covering 
points not shown in the Drawings and Specifications. 

B. Permits, Fees, Bonds and Inspections:  Permits, Fees, Bonds and Inspections are covered 
in Division 1. 

1.8 INSPECTION OF THE SITE 

A. Verify conditions at site that affect work of this Section, and take field measurements as 
required. Report any major discrepancies between drawings and field dimensions to the 
City Engineer’s prior to commencing work. 

1.9 ON-SITE MOCK-UPS 

A. Furnish one 5-foot x 5-foot x 3 1/2-inch sample of each type of concrete finish and color 
specified in this Section and on the Drawings. Samples are to contain all proposed jointing. 
Locate the samples in a safe and convenient location. Approved samples shall be 
standards for finishes in later concrete work. 

B. Completely remove the mock-up from the site upon completion of the project at no cost to 
the Owner. 

1.10 PROJECT CONDITIONS 

A. The Contractor shall keep his work area clean, and in a safe and workmanlike condition so 
that rubbish, waste and debris do not interfere with the work of other trades. 

1.11 PRODUCT HANDLING 

A. Store materials in a dry and protected location. Protect from rusting, deformation, staining 
and moisture damage. 

B. Any cement delivered to job shall be packed in strong paper or jute bags with brand name 
and manufacturer's name stamped thereon. Cement shall be stored under cover and 
should it become wet or show any signs of caking or deterioration of any kind, it shall be 
immediately removed from the site. Concrete materials shall be protected from 
contamination. 

C. Brand of cement or source of aggregate shall not be changed during course of work without 
prior written permission of the City Engineer. 

D. All cement and cement products shall be controlled by the contractor to prevent run off from 
the site. 
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1.12 COORDINATION 

A. The Contractor shall notify the General Contractor and all other contractors related to the 
installation of his Work in ample time, so as to allow sufficient time for those contractors to 
perform their portions of the Work. 

1.13 GUARANTY-WARRANTY 

A. The Contractor shall and does hereby warrant and guaranty that all work executed under 
this Contract be free from defects of materials and workmanship for a period of one year 
from the date of final acceptance of the project by the Board of Public Works, except certain 
specific items of work, materials and equipment requiring a guaranty or warranty for a 
greater period of time is specified. 

PART 2   PRODUCTS 

2.1 PRODUCTS AND MATERIALS 

A. Products and materials shall meet City of Los Angeles Standards and the Standard 
Specifications for Public Works and the following. 

B. Concrete, Mortar and Related Materials:  To conform to applicable provisions of Section 
201 - "Concrete, Mortar and Related Materials" of the Standard Specifications for Public 
Works Construction, except as modified herein. 

1. Concrete 28 day compressive strength shall be indicated on the drawings but not 
less than 2,500 psi unless specified otherwise. 

2. Reinforcing Mesh:  ASTM A185, 4x4/W1.4 x W1.4 welded wire mesh, furnished in 
flat sheets. 

3. Expansion Joint Filler:  Preformed expansion joint filler (bituminous type) ASTM 
D994. 

4. Rebars shall be as specified in Section 032000. 

C. Form Materials 

1. Side forms: Douglas fir, Construction grade or better or metal forms. 

2. Stakes: Douglas fir, Construction grade or better or metal stakes. 

PART 3   EXECUTION 

3.1 EXECUTION 

A. The Contractor shall provide all materials, labor, transportation, services and equipment to 
furnish and install Portland cement concrete paving in accordance with City of Los Angeles 
Standards and the Standard Specifications for Public Works (Green Book). 

B. The Contractor shall provide all materials, labor, transportation, services and equipment to 
furnish and install jointing in the Portland cement concrete paving as indicated on the 
Drawings and as specified herein. 

C. Concrete pavements shall be provided as shown on the plans and in trash collection 
areas.  For traffic indexes of 5.0, an R-value of 9 and a minimum 28-day compressive 
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strength of 3,500 pounds per square inch, the concrete pavement shall have a minimum 
thickness of 6 inches.  Base material shall conform to the requirements of “Crushed 
Miscellaneous Base Materials”, Section 200-2.4 of the 1997 Standard Specifications for 
Public Works Construction (“Green Book”).   

3.2 FINISHES 

A. Light Sandblast Finish 

1. After surface water disappears and floated surface is sufficiently hardened, steel 
trowel and re-trowel to smooth surface. After concrete has set enough to ring 
trowel, retrowel to a smooth uniform finish free from trowel marks or other 
blemishes. 

2. Provide sandblasting to a light finish. The wet coefficient of friction shall be a 
minimum of 0.60 on level surfaces and a minimum of 0.80 on ramped surfaces. 
Care shall be taken to provide even and consistent strokes with the air nozzle to 
minimize pockmarking the surface. 

3. Provide necessary protection of adjacent improvements and landscaping from 
direct contact with sand particles. Any damage to adjacent improvements shall be 
repaired or replaced in kind. 

4. Prevent runoff from site and provide clean up per Division 1 requirements. 

3.3 JOINTING 

A. Isolation Joints 

1. Shall be constructed in concrete paving as shown on the Drawings or as specified 
herein. 1/2-inch thick felt expansion joint material shall extend the full depth of the 
concrete being placed. The top of joint shall be flush with the specified grade. 

2. All expansion joint filler strips shall be installed vertically, and extend to the full 
depth and width of the work in which they are installed, and be constructed 
perpendicular to straight curb or radially to the line of the curb constructed on a 
curve. During placing and tamping of the concrete, the expansion joint shall be 
held rigidly and securely in proper position. 

3. Foam expansion joint material, 1/2-inch thick x 3 maximum inches high with 1/2-
inch high removable portion, (to be removed prior to sealing). Install per 
manufacturer’s instructions. Deck-O-Foam is available from DCF Company, 13340 
South Central Avenue, Los Angeles, California 90059, (213) 636-1214 or approved 
equal. 

4. Isolation joints shall be provided at all joints with vertical surfaces, manholes, valve 
boxes, catch basins and similar structures. 

5. Isolation joints shall be provided at 50’ on center both ways within the field of 
paving.   

6. Caulking to be two-part polyurethane, non-sagging compound. Color of caulking 
shall match color of adjacent concrete. Install per manufacturer’s instructions. 

B. Sawcut Control Joints 
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1. Width shall be 1/4 inch. Depth shall be as indicated on the Drawings (See 
exception below). All joints shall be cut in a straight line with minimal over cut. At 
the edges of all sawcutting, i.e. curbs, walls, bands, etc. hand cut as necessary to 
achieve minimal over cut. Sawcut joints shall be made after sandblast finish has 
been applied. 

Exception: Where sawcutting is to be performed over building drain lines, 
reduce the depth of the joints from 1-1/4 inches to 1/2 inch. 

2. Sawcut control joints shall be provided as shown on the drawings, and at a 
minimum of 10’ maximum on center both ways within the filed of paving. 

3.4 CLEANUP 

A. Upon completion of the work under this Section, the Contractor shall remove all rubbish, 
waste and debris resulting from his operations offsite or as directed by the City Engineer. 
Remove all equipment and implements of service, and leave the entire work area in a neat 
and clean condition as accepted by the City Engineer. 

B. The contractor shall control the runoff wash down from these activities by vacuum or 
means to prevent waste discharge from the site. 

END OF SECTION 
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SECTION 32 53 00 

PAVEMENT MARKING AND SIGNS 

PART 1   GENERAL 

1.1 SUMMARY 

A. Extent of painted pavement surface striping is shown on the plans. 

B. Prepare surface for painting. 

C. Layout and obtain approval of the proposed striping before starting work.   

D. Provide templates for stenciled lettering and legend painting. 

E. Paint surface striping 4" wide, unless otherwise indicated. 

F. Clean up. 

G. Furnish and install all traffic control signs, posts and delineators. 

1.2   RELATED DOCUMENTS 

A. The latest adopted edition of the Standard Specifications for Public Works Construction 
apply to the work of this section. 

B. The latest revision to the Cal Trans Traffic Manual applies to the work of this section.  
Applicable plans are stipulated on drawings. 

C. The latest adopted edition of the Caltrans Specifications, Manuals and Standard Plans 
apply to the work of this section. 

1.3   QUALITY ASSURANCE 

A. All painted surface striping shall conform to Section 310-5.6 Painting, Traffic Striping, 
Pavement Markings and Curb Markings of the Standard Specifications for Public Works 
Construction, latest edition.  Where specific items are not addressed in the Standard 
Specifications, or are required by conditions of a construction permit comply with the 
State of California Standard Specifications, latest edition, and Caltrans Traffic Manual, 
latest edition. 

B. Submit material list and specifications to engineer and City representative for approval. 

1.4 GUARANTY-WARRANTY 

A. The Contractor shall and does hereby warrant and guaranty that all work executed under 
this Contract be free from defects of materials and workmanship for a period of one year 
from the date of final acceptance of the project by the Board of Public Works, except 
certain specific items of work, materials and equipment requiring a guaranty or warranty 
for a greater period of time is specified. 
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PART 2   PRODUCTS 

2.1 MATERIALS 

A. Paint for traffic striping, pavement marking and curb marking shall conform to Section 
210.16 of the Standard Specifications for Public Works Construction.  Paint shall be vinyl-
epoxy emulsion based, water thinned, without glass beads; Dunn Edwards "Vin-L-Stripe 
Traffic Paint W-801", Sinclair Paint "162 Vinyl Traffic Marking Paint", or equal.  
Accessibility symbol color shall be Federal Standard 595A "Blue #15090".   

B. Paint shall comply with local environmental regulations. 

C. Signs:  Provide roadside signs complete with  posts and braces and sign panel fastening 
hardware in accordance with City of Los Angeles Standard Plans and the  APWA  
Standard Plans for Public Works Construction, and as shown on the drawings.  Provide 
vandal proof connections.  Posts shall be Qwik Punch or equal. 

D. Custom Parking Lot Signs:  Signs shall be constructed of reflective aluminum.  Locate 
signs as indicated on the plans.  Size and vandal proof mounting hardware shall be in 
accordance with Caltrans Standard Plans.   Provide Western Highway signs or equal.   

PART 3   EXECUTION 

3.1 INSTALLATION 

A. Painted traffic striping, pavement markings and curb markings shall comply with Section 
301.5.6 of the Standard Specifications for Public Works Construction.  

1. Preparation of Surfaces:  All surfaces to be painted shall be dry and thoroughly 
free from oil, grease, and loose material. 

2. At no cost to City, any painted traffic striping which is unacceptable (i.e., tire 
prints, etc.)  shall be removed by wet-type sandblasting and repainted. 

3. Application rate shall be in accordance with manufacturers' printed 
recommendations, but not over 400 sq. ft. per gallon. 

4. Protection:  Protect the painted surfaces from traffic until thoroughly dry, one day 
minimum. 

B. Traffic sign installation procedures shall comply with Section 56 of the Caltrans Traffic 
Manual. 

C. Cleanup:  Remove all splash discoloration, over spray, and other blemishes from 
adjacent surfaces by wet type sandblasting.  Remove excess material, debris, cartons, 
and containers from premises immediately upon completion of work. 

END OF SECTION
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SECTION 32 84 00 

IRRIGATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Automatically controlled trees and shrub irrigation system, controllers and all 
other appurtenances. 

1.2 RELATED REQUIREMENTS 

A. California Codes and Regulations : Model Water Efficient Landscape Ordinance 2015 

1.3 ABBREVIATIONS 

A. NPT: National pipe thread. 
B. PTFE: Polytetrafluoroethylene. 
C. PVC: Polyvinyl chloride plastic. 

1.4 DEFINITIONS 

A. Lateral Piping: Downstream from control valves to sprinklers, specialties, and drain 
valves. 

B. Main Line Piping: Downstream from point of connection to water distribution piping to, 
and including, control valves. 

C. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 
Volts or for remote control, signaling power limited circuits. 

1.5 APPLICABLE PUBLICATIONS 

A. Comply with references to extent specified in this section. 

B. ASTM International (ASTM): 

1. B88 14/B88M 13 - Seamless Copper Water Tube. 

2. B813 10 - Liquid and Paste Fluxes for Soldering of Copper and Copper Alloy 
Tube. 

3. D1785 15 - Poly(Vinyl Chloride) (PVC) Plastic Pipe, Schedule 40, 80, and 120. 

4. D2239 12  Polyethylene (PE) Plastic Pipe (SIDR) Based on controlled Inside 
Diameter. 

5. D2241 15 - Poly(Vinyl Chloride) (PVC) Pressure Rated Pipe (SDR Series). 

6. D2464 15 - Threaded Poly (Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 
80. 
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7. D2466 15 - Poly(Vinyl Chloride) (PVC) Plastic Pipe Fittings, Schedule 40. 

8. D2564 12 - Solvent Cements for Poly (Vinyl Chloride) (PVC) Plastic Piping 
Systems. 

9. D2609 15 - Plastic Insert Fittings for Polyethylene (PE) Plastic Pipe. 

10. D2683 14 - Socket Type Polyethylene Fittings for Outside Diameter Controlled 
Polyethylene Pipe and Tubing. 

11. D2855 15 - Two Step (Primer and Solvent Cement) Method of Joining Poly (Vinyl 
Chloride) (PVC) or Chlorinated Poly (Vinyl Chloride) (CPVC) Pipe and Piping 
Components with Tapered Sockets. 

12. F477 14 - Elastomeric Seals (Gaskets) for Joining Plastic Pipe. 

C. American Water Works Association (AWWA): 

1. C504 15 - Rubber Seated Butterfly Valves. 

2. C906 15 - Polyethylene (PE) Pressure Pipe and Fittings, 4 In. Through 65 In. 
(100 mm Through 1,650 mm), for Waterworks. 

D. American Welding Society (AWS): 

1. A5.8/A5.8M 04 - Filler Metals for Brazing and Braze Welding. 

1.6 PREINSTALLATION MEETINGS 

A. Conduct preinstallation meeting at project site minimum 30 days before beginning Work 
of this section. 
1. Required Participants: 

a. Agency Representative. 
b. Landscape Architect 
c. Landscape Contractor. 

2. Meeting Agenda: Distribute agenda to participants minimum 3 days before 
meeting. 

a. Installation schedule. 
b. Installation sequence. 
c. Preparatory work. 
d. Protection before, during, and after installation. 
e. Installation. 
f. Terminations. 
g. Transitions and connections to other work. 
h. Inspecting and testing. 
i. Other items affecting successful completion. 

3. Document and distribute meeting minutes to participants to record decisions 
affecting installation. 

1.7 SUBMITTALS 
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A. Submittal Procedures: Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND 
SAMPLES. 

B. Equipment Submittal 

C. Manufacturer's Cutsheets and Data: 

1. Description of each product. 

a. Highlight specified irrigation equipment model numbers per master 
irrigation legend 

2. Installation instructions. 

3. Warranty. 

D. Qualifications: Substantiate qualifications comply with specifications. 

1. Irrigation Installer with project experience list. 

2. Service provider with project experience list. 

1.8 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Regularly installs specified products. 

2. Installed specified products with satisfactory service on five similar installations 
for minimum five years. 

a. Project Experience List: Provide contact names and addresses for 
completed projects. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Deliver products in manufacturer's original sealed packaging. 

B. Mark packaging, legibly. Indicate manufacturer's name or brand, type, production run 
number, and manufacture date. 

C. Before installation, return or dispose of products within distorted, damaged, or opened 
packaging. 

D. Store plastic piping protected from direct sunlight. Support pipe to prevent sagging and 
bending. 

1.10 WARRANTY 

A. Construction Warranty: 1 year after 90 day maintenance of guaranteed operation. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 
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A. Provide system that operates with minimum water pressure of 61 psi at point of 
connection to backflow prevention device and 30 psi at last emitter of each zone. 

B. Irrigation Zone Control: Automatic operation with controller and automatic control valves. 

2.2 MATERIALS 

A. Piping Materials: 

1. Copper Tubes: ASTM B88, Type L  

a. Fittings: ASME B16.18 and ASME B16.22 solder joint fittings. 

b. Bronze Flange: ASME B16.24, class 150, ASTM B32 solder joint end. 

c. Union: Cast copper alloy with ball and socket, solder joints or threaded 
ends. 

d. Brazing Filler Metal: AWS A5.8. 

e. Solder: ASTM B32, tin antimony. Flux soldering, ASTM B813. 

2. Polyvinyl Chloride (PVC) Pipe: ASTM D1785 PVC 1120, Schedule  40 and 80  

a. Fittings: 

(1) Socket Type: Schedule 40  

(2) Threaded Type: ASTM D2464, Schedule 80. 

(3) Swing Joints: Threaded fittings with elastomeric seals and 
minimum 1380 kPa (200 psi) working pressure. 

b. Solvent Cement: ASTM D2564. 

c. Flange Gaskets, Bolts, and Nuts: Type as recommended by 
manufacturer. 

B. Valves: 

1. Underground Shut Off Valves: 

a. Butterfly Valves 50 mm (2 Inches) and Larger: AWWC504, iron body, 
bronze mounted, double disc with parallel or inclined seats, non rising 
stem turning clockwise to close, 150 psi (1025 kPa) minimum working 
pressure. 

b. Ball Valves, Isolation valves, 38 mm (1 1/2 Inch) and Smaller: Full port 
ball valves with bronze body, PTFE seats, and 90 degree on/off handle. 
Ball valves to have NPT female end connections. 

c. Operations: 

(1) Underground Applications: Use valves with 50 mm (2 inch) nut 
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for T Handle socket wrench operation. 

(2) Aboveground and Valve Pit Applications: Use valves with 
handwheels. 

(3) Provide enclosed gear drive operators for all butterfly valves 150 
mm (6 inches) and larger. 

(4) Valve ends: Accommodate type of main pipe adjacent to valve. 

2. Swing Check Valves: 

a. Valves Smaller than 100 mm (4 inches): ASTM B61 or  ASTM B62, 850 
kPa (125 psi) bronze body and bonnet. 

b. Valves 100 mm (4 inches) and Larger: ASTM B61  or ASTM B62 , 1380 
kPa (200 psi), iron body, bronze trim, vertical or horizontal installation, 
flange connection. 

3. Pressure Reducing Valve: Cast steel body with renewable seats and stainless 
steel trim. Design flow passages and all parts to withstand high velocity 
applications, flange connected. 

4. Remote Control Valves: Hunter ICV Valves 

a. The valve shall be normally closed, electronically-actuated, diaphragm 
operated, remote control valve. 

b. The body and bonnet shall be molded of non-corrodible, glass-reinforced 
nylon, rated to 220 PSI (15 bars, 1500 kPa). The body of the valve shall 
have brass inserts, with through-holes, which will accept the bonnet 
bolts. The bonnet bolts shall be serviceable with a slotted screwdriver, 
Phillips screwdriver, or a hex wrench, and shall be held captive in the 
bonnet when the bonnet is removed from the valve body. The diaphragm 
assembly shall be of molded construction, reinforced with nylon fabric 
and have a thermoplastic elastomer seating material. The valve shall be 
equipped with an internal filter as well as a self-cleaning metering rod, so 
only clean water can enter the solenoid chamber. An optional filter 
cleaning system, that cleans a stainless steel filter each time the valve 
opens and closes, shall be available.  All metal parts internal to the valve 
shall be manufactured from corrosion-resistant stainless steel. 

c. Provide valve with pressure regulating dial.  Hunter Accu-Sync AS-ADJ. 

d. Provide valves with unions and housing with minimum working pressure, 
1025 kPa (150 psi). 

5. Remote Control Drip Assemblies Hunter ICZ-101-LF for Flows .5-20 gpm ICZ-
151-XL for 20-60 gpm 

a. 1" ICV inline valve 
b. 1" x ¾" filter regulator with 150-mesh (100-micron) stainless steel screen 
c. Pressure regulation: 25 or 40 PSI 
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6. Quick Couplers: Hunter HQ33d-RC 

a. Brass parts, two piece unit consisting of coupler water seal valve 
assembly and removable upper body to allow spring and key track to be 
serviced without shut down of main. 

b. Lids: Lockable vinyl cover with springs for positive closure on key 
removal. 

c. Provide 2 hose swivels and operating keys for each size coupler to 
Contracting Officer’s Representative. 

7. Reduced Pressure Principle Backflow Preventer: Febco 825YA 

8. Master Valve: Superior 3300 Series 

a. Brass Body Construction 
b. Normally Open 
c. No minimum flow function 

9. Flow Sensor: Flomec QS-200-20  

a. 2” Ultrasonic Flow Sensor 
b. Minimum Flow Reading .92 and Max 309 

10. Sub Meter: Hunter HC-200-FLOW 

a. Used if meter is not dedicate for landscape 

C. Sleeve Material: ASTM D2241, Schedule 40. 

2.3 AUTOMATIC CONTROL EQUIPMENT-ELECTRIC 

A. Control Equipment: Hunter A2C-1200-M with ACC-PED.  Pedestal Mount Smart irrigation 
controller with automatic time adjustments through on site ET data provided by Solar 
Sync Sensor. 

1. Electric Controller: Programmed for various schedules by operating individual 
remote control valves, with following manufacturer's standard recommended 
components: 

a. Cloud based control capable. 
b. Flow sensing. 
c. ET (evapotranspiration). 
d. Rain shutoff device. 
e. Accessories required to operate system. 

2.4 WATER EMISSION 

A. Emission Devices 

1. Drip Emitters: Pressure compensating with check valve for subsurface 
installation. 

2. Emitter Distribution Tubing: Constructed of UV resistant vinyl material 
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2.5 LOW VOLTAGE CONTROL VALVE WIRE 

A. Wire: NFPA 70, solid copper wire, minimum1.8 mm (14 gage), UL LLC approved for 
direct burial in ground. 

2.6 TRACER WIRE 

A. Tracer Wires: Plastic coated copper tracer wire, 1.8 mm (14 gage), green, Type TW, 
installed with non metallic irrigation main lines. 

2.7 SPLICING MATERIALS 

A. Epoxy waterproof sealing packet. 

2.8 ACCESSORIES 

A. Valve Box 

1. Valve Box in Plant Bed Areas:  

a. Color: Green  
b. Size: Standard Size.  One valve per box only 

2. Valve box for drip irrigation equipment (flush and air relief) in 6” round green box. 

B. Backflow Preventer Cage.  Strong Box SBBC-22SS 

C. Water Meters: 

1. Meters: Comply with Section 25 10 10, ADVANCED UTILITY METERING 
SYSTEM. Connect irrigation system as follows: 

a. Use existing water meter. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Examine and verify substrate suitability for product installation. 

B. Protect existing construction and completed work from damage. 

C. Examine proposed irrigation areas for compliance with requirements and conditions 
affecting installation and performance. 

D. Set stakes to identify locations of proposed irrigation system. Obtain Contracting Officer’s 
Representative's approval before excavation. 

3.2 INSTALLATION-GENERAL 

A. Install products according to manufacturer's instructions and approved submittal 
drawings. 

1. When manufacturer's instructions deviate from specifications, submit proposed 
resolution for Contracting Officer's Representative consideration. 
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B. Perform excavation, trenching, and backfilling for sprinkler system as specified in Section 
31 20 00, EARTHWORK. 

3.3 PIPE INSTALLATION-GENERAL 

A. Layout work as indicated on drawings. Lines are to be in common trench wherever 
possible. 

B. Install sprinkler lines to avoid HVAC trenches, electric ducts, storm and sanitary sewer 
lines, and existing water and gas mains; all of which have right of way. 

C. Cut existing sidewalks and curbs during trenching and installation of pipe. Install pipe 
under sidewalks and curbs by jacking, auger boring, or by tunneling. Repair or replace 
any cracked concrete, due to settling, during warranty period. 

D. Do not lay pipe on unstable material, in wet trenches or, in opinion of Contracting 
Officer’s Representative, when trench or weather conditions are unsuitable for work. 

E. Allow minimum of 75 mm (3 inches) between parallel pipes in same trench. 

F. Clean interior portion of pipe and fittings of foreign matter before installation. Securely 
close open ends of pipe and fittings with caps or plugs to protect fixtures and equipment 
against dirt, water and chemical or mechanical injury. At completion of all work thoroughly 
clean fixtures, exposed materials and equipment. 

G. Install full length of each section of pipe resting upon pipe bed with recesses excavated 
to accommodate bells or joints. Do not lay pipe on wood blocking. 

H. Hold pipe securely in place while joint is being made. 

I. Do not work over, or walk on, pipe in trenches until covered by layers of earth, well 
tamped, in place to depth of 300 mm (12 inches) over pipe. 

3.4 PLASTIC PIPE INSTALLATION 

A. Install plastic pipe snaked in trench at least 1 m per 30 m (1 foot per 100 feet) to allow for 
thermal construction and expansion and to reduce strain on connections. 

B. Joints: 

1. Solvent Welded Socket Type: ASTM D2855. 

2. Threaded Type: Apply liquid Polytetrafluoroethylene (PTFE) thread lubricant or 
PTFE thread tape. After joint is made hand tight (hard), strap wrench should be 
used to make up to two additional full turns. 

3. Elastomeric Gasket: ASTM F477. 

3.5 VALVE INSTALLATION 

A. Group remote control valves wherever possible and aligned at set dimension back of 
curb along roads. 

B. Do not install valves under roads, pavement or walks. 

C. Clean interior of valves of foreign matter before installation. 



WORK ORDER NO. E1701121B IRRIGATION 
RESEDA SKATE FACILITY 32 84 00 - 9

D. House pressure control valves installed adjacent to remote control valve in same valve 
box. 

E. Install valve box with cover flush with finished grade. 

F. Install control valves minimum 3 inches below finished grade. 

3.6 SLEEVE INSTALLATION 

A. Install sleeves where pipe and control wires are installed under walks, paving, walls, and 
other similar areas. 

B. Install sleeves twice line size or greater extend 12 inches beyond edges of paving or 
construction. 

C. Bed sleeves with minimum 4 inches sand backfill above top of pipe in areas where pipe is 
placed before hardscape is installed. 

3.7 EMITTER HOSE INSTALLATION 

A. Joint: Solvent weld connection. 

3.8 SPRINKLER AND QUICK COUPLER INSTALLATION 

A. Install sprinkler heads and quick couplers on temporary nipples extending at least 3 
inches above finished grade. After turf is established, remove temporary nipples, install 
sprinkler heads and quick couplers at ground surface. 

B. Locate part circle heads to maintain maximum distance of 6 inches from edges and other 
boundaries. 

C. Provide swing joint assembly in all sprinklers, shrub sprays and quick couplers. 

3.9 DRIP IRRIGATION SPECIALTY INSTALLATION 

A. Install drip line 3”-4” below finish grade.  Stake with landscape staples at every 3’ O.C. 

3.10 AUTOMATIC IRRIGATION - CONTROL SYSTEM INSTALLATION 

A. Determine exact location of controllers in field before installation. Coordinate electrical 
service to these locations. Install according to manufacturer's instructions. 

3.11 CONTROL WIRE INSTALLATION 

A. Install electric control cable in trenches with new main line. 

B. Install wiring bundles located with piping 2 inches below bottom of pipe. Color code each 
wire in bundle differently. Bundle multiple wires and tape together at 15 foot intervals. 
Tag wires at controllers and control valve location with plastic tie wire tags. Provide same 
number and color of wire at each ends. 

C. Hold splicing to minimum. Provide pullbox at each splice. No splices will be allowed 
between field located controllers and remote control valves. 

D. Provide 12 inch expansion loops in wiring at each wire connection or change in wire 
direction. Provide 24 inches loop at remote control valves. 
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E. Do not install power wires for operation of irrigation system in same conduit as irrigation 
control wires. 

3.12 TRACER WIRE INSTALLATION 

A. Install tracer wire on bottom of trench, adjacent to vertical pipe projections, and 
continuous throughout length of pipe, with spliced joints soldered and covered with 
insulation type tape. 

B. Install tracer wire following main line pipe and branch lines and terminate in yard box with 
gate valve controlling these main irrigation lines. Provide sufficient length of wire to reach 
finish grade, bend back end of wire to make loop and attach plastic label with designation 
"Tracer Wire." 

C. Record locations of tracer wires and their terminations on project record documents. 

3.13 FRAMED INSTRUCTIONS 

A. Post framed instructions, containing wiring and control diagrams under glass or in 
laminated plastic,. Condensed operating instructions, prepared in typed form, framed and 
posted beside diagrams. Post framed instructions before acceptance testing of system. 
Submit labels, signs, and templates of operating instructions that are required to be 
mounted or installed on or near product for normal, safe operation.  Prepare controller 
charts and programming schedule after as built drawings are approved by Contracting 
Officer. Provide one black line chart for each controller as reduced drawing of actual as 
built system that will fit maximum dimensions inside controller housing. Indicate each 
station coverage area with different pastel or transparent color on chart. After chart is 
completed and approved for final acceptance, laminate chart, sealed between two 0.5 
mm (20 mil) pieces of clear plastic. 

3.14 FIELD TRAINING 

A. Provide field training course for designated operating and maintenance staff after system 
is functionally complete but before final acceptance tests. Submit information describing 
training to be provided, training aids to be used, samples of training materials to be 
provided, and schedules and notification of training. Cover items contained in operating 
and maintenance manuals. 

3.15 FIELD QUALITY CONTROL 

A. Field Tests and Inspections:  

1. Pressure test lines before joint areas are backfilled. Backfill minimum of 300 mm 
(12 inches) over pipe to maintain pipe stability during test period. Test piping at 
hydraulic pressure of 1030 kPa (150 psi) for two hours. 

a. Maximum Loss: 3 L/25 mm pipe diameter/300 m (0.8 gallons per inch 
pipe diameter per 1,000 feet). Locate pump at low point in line and apply 
pressure gradually. Install pressure gage shut off valve and safety blow 
off valve between pressure source and piping. Inspect each joint and 
repair leaks. Repeat test until satisfactory results are achieved and 
accepted by Contracting Officer's Representative. 

2. After testing, flush system with minimum 150 percent of operating flow passing 
through each pipe beginning with larger mains and continuing through smaller 
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mains in sequence. Flush lines before installing sprinkler heads and quick 
couplers. 

3. Charge system and test for leaks after installation. Repair leaks and retest until 
no leaks exist. 

4. After electrical circuitry has been energized and final adjustment of sprinkler 
heads is complete, test each sprinkler section by pan test and visual test to 
indicate uniform distribution within any one sprinkler head area and over entire 
area. Operate controllers and automatic control valves to demonstrate complete 
and successful installation and operation of all equipment. 

B. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment. Any irrigation product will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.16 PROTECTION 

A. Remove protective materials immediately before acceptance. 
. 

B. Repair damage. 

END OF SECTION 
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SECTION 32 90 00 

PLANTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes materials, soil and installation in over-structure planters, soil 
preparation, planting, palm planting, seeding, staking and guying, and cleanup. 

1. Planting occurs at street level and on upper building levels. 

B. Related work: 

1. Section 32 84 00 - Landscape Irrigation 

2. Section 32 01 90 - Operation and Maintenance of Planting 

C. Definitions: Section includes automatic-control irrigation system as shown on the 
Drawings and as follows: 

1. Architect: the Landscape Architect or the Owner's authorized representative.  

2. Soil Test: Required testing performed by Contractor after site is rough graded. A 
current soil report is also required for import soil prior to transport to the site. 

3. Punch List: List of work within the Contract, generated by Architect that needs to 
be completed, repaired, replaced, or rectified by Contractor. 

4. Pre-construction Soils Report: Soil analysis provided to Contractor for bidding 
purposes. 

5. Punch List: List of work within the Contract, generated by Architect that needs to 
be completed, repaired, replaced, or rectified by Contractor. 

6. Pre-maintenance review: Observation by Architect to verify substantial 
completion of the Work. The Architect will generate a Punch List during this 
review.  Maintenance Period will commence when Contractor has completed 
items on this Punch List and Architect has verified that the Punch List is 
complete. 

7. Maintenance Period: See Specification section 32 01 90. 

8. Final Acceptance: Observation review by Architect at end of the specified 
Maintenance Period to verify completion and acceptance of the Work. 

1.2 QUALITY ASSURANCE 

A. Standards: 

1. Provide plants and planting materials that meet or exceed specifications of 
Federal, State, and County laws requiring inspection for plant disease or insect 
control. 
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2. Provide quality and size conforming to current edition of “Horticultural Standards” 
for number one nursery stock as adopted by the American Nursery & Landscape 
Association. 

3. Provide plants that are true to name. Tag one of each bundle or lot with the name 
and size of plants in accordance with the standards of practice the American 
Nursery & Landscape Association. 

4. Botanical names shall take precedence over common names. 

B. Workmanship: Perform work in accordance with the best standards of practice for 
landscape work and under the continual supervision of a competent foreman capable of 
interpreting the Drawings and Specifications. 

C. Quantities and Types: Plant materials shall be furnished in the quantities and/or spacings 
as shown or noted for each location, and shall be of the species, kinds, sizes, etc., as 
symbolized and/or described in the Plant List, and as indicated on the Drawings. 

D. Verification of dimensions and quantities:  scaled dimensions are approximate. Before 
proceeding with work, carefully check and verify dimensions and quantities and 
immediately inform the Architect of discrepancies between the Drawings and/or 
specifications and actual conditions. Do not start work in areas where there are 
discrepancies until approval for same has been given by the Architect. 

1.3 SUBMITTALS 

A. Submit documentation to Architect 60 days before start of planting that plant material is 
available. Include: 

1. A list of plants stating quantity, size, and supplier.  

a. Requests for substitutions due to unavailability must be made in writing. 

b. Substitutions may not be made without approval of the Architect. 

c. Contractor shall notify Architect 24 hours in advance of delivery of plant 
materials, and shall submit an itemized list of plants in each delivery. 

2. Photographs of trees 24” box and larger.  

a. Label each photo with plant name, plant height, spread and trunk caliper. 

b. Label each photo with nursery name, nursery contact and phone 
number. 

c. Photograph shall include a person in picture for scale purposes. 

B. Soil Test: Contractor shall have import soil and the soil of the site tested for fertility, 
agricultural suitability, and appraisal by Soil and Plant Laboratory Inc. (714) 282-877 or 
Wallace Labs (310) 617-0116. 

1. Submit a copy of the Planting Plan and Plant Legend to the laboratory with the 
samples.  

2. Soil report shall include: 
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a. pH measurement. 

b. Nutrients and elements:  

(1) Measurement (low, medium, high) of: Boron, calcium, copper, 
iron, magnesium, manganese, molybdenum, phosphorus, 
potassium, sodium, sulfur, and zinc. 

(2) Analyze saturation extract for: calcium, magnesium, sodium, 
boron, chloride, phosphorus, nitrate and sulfate. 

(3) Trace metals: Aluminum, arsenic, cadmium, chromium, cobalt, 
lead, lithium, nickel, selenium, silver, strontium, tin and 
vanadium. 

(4) The presence of calcium carbonate and/or magnesium 
carbonate. 

c. Soil Texture (gravel, sand, silt and clay). Determine organic matter 
content by the measurement of organic carbon. The quality of the 
organic matter shall be determined by measuring organic carbon and 
total nitrogen.  

(1) Methods of Soil Analysis, Part 1, Physical and Mineralogical 
Methods, Soil Science Society of America, Inc., 1986, chapter 
36, pgs 901-926 and Methods of Soil Analysis, Part 3 Chemical 
Methods, Soil Science Society of America, Inc, 1996, chapter 34, 
pgs 965-977 & pgs 1001-2 and chapter 37, pg 1088 

d. Interpretation and recommendations for correction of nutritional 
deficiencies/ excesses and potential toxicities. 

3. Soil shall be tested from a minimum of four (4) locations per acre of planted area. 
Contractor shall record locations where samples were taken.  

4. A copy of the soil test results shall be submitted to the Owner and Architect 
before work begins.  

5. Contractor shall pay cost of soil tests. 

C. Cut sheets of materials to be used: tree stakes, tree guys, root barriers, amendments, 
mycorrhizal fungi, etc. 

D. Legible copies of delivery slips for soil amendments, including mycorrhizal fungi. 

E. The Contractor shall submit samples or specifications of items being used upon the 
request of the Architect, and as required by this Part 2 of this Specification. 

1.4 OBSERVATION SCHEDULE 

A. Contractor shall be responsible for notifying the Architect, in advance, for the following 
observations, according to the time indicated: 

1. Pre-construction conference – seven (7) days 
2. Tree tagging at nursery (trees 24” box size and larger) – 72 hours 
3. Final grade, soil preparation and planting area layout review - 72 hours 
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4. Plant materials review – 72 hours 
5. Plant layout review - 72 hours 
6. Planting operations - 72 hours 
7. Completed planting (Pre-maintenance) walk through – seven (7) days 

B. Contractor shall be responsible for scheduling site Observation visits with Architect as 
work progresses. Failure to schedule required Observations shall not relieve Contractor 
of responsibility for obtaining approvals. Contractor shall redo, at no cost to the Owner, 
work that does not satisfy the Owner. 

C. Observations may be waived or combined at the discretion of the Architect. 

D. When someone other than the Architect conducts Observations, the Contractor shall 
show evidence in writing of when and by whom these observations were made. 

E. No site visits shall commence without adequate preparation or items noted in previous 
Observation Reports, either completed or remedied, unless the Owner has waived such 
compliance. Failure to adequately prepare or accomplish previous punch list items shall 
make the Contractor responsible for reimbursing the Architect for the site visit at his 
current billing rates per hour plus transportation costs. No further inspections will be 
scheduled until this charge has been paid and received. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver fertilizer or soil amendments to site in original unopened containers bearing 
manufacturer's guaranteed chemical analysis, name, trademark, and conformance to 
state law. Protect material from damage or breakage. Immediately remove empty 
containers from site. 

B. Deliver plants with legible identification labels. Store plant material in shade and protect 
from weather or injury. Maintain in a healthy, vigorous condition. Architect may at time 
reject plant material not maintained in this condition. 

C. Handling: Do not drop plants or pick up container plants by their stems or trunks.Volume 
56, Number 44. 

1.6 SAMPLES AND TESTS 

A. Contractor shall submit soil samples for testing, per this Specification. 

B. Architect reserves the right to take and analyze samples of materials for conformity to 
specifications at any time. Contractor shall furnish samples upon request by Architect.  

C. Rejected materials shall be immediately removed from the site at the Contractor's 
expense.  

D. Contractor shall pay cost of testing or replacement of materials not meeting 
specifications. 

1.7 WARRANTY AND REPLACEMENT 

A. Contractor shall fully warrant and agree to replace poor, inadequate, or defective 
materials and workmanship for one year from date of acceptance of completed planting 
work.  
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B. Palm Trees: Guarantee newly planted palm trees for a period of two years following 
planting and acceptance by Owner. 

C. Replacement: Materials found to be dead, missing, or in poor condition during the 
establishment period shall be replaced immediately. The Architect shall be the sole judge 
as to the condition of material. Material to be replaced during the warranty period shall be 
replaced by the Contractor within fifteen days of written notification by Owner. 

PART 2 - PRODUCTS 

2.1 SOIL 

A. Site Soil: Use only new materials of brands and types noted on the Drawings, as 
specified herein, or approved equivalents. 

1. Site soil used to form landscape planting areas or backfill planters shall be clean, 
fertile, loamy soil, free of stones, sticks, stumps, or other deleterious matter one inch 
in diameter or larger. It shall also be free from wire, plaster, construction debris, or 
similar objects that would be a hindrance to planting or maintenance.  

2. The Architect shall approve suitability of soil of the site after reviewing results of the 
soil test. 

B.   Import Top Soil: Clean, fertile, sandy loam soil, free of stones or other deleterious matter 
one inch in diameter or larger.  It shall also be free of pockets of coarse sand, noxious 
weeds, sticks, lumber, brush and other litter. It shall not be infested with nematodes or other 
undesirable disease-causing organisms such as insects and plant pathogens.  Import top 
soil must conform to the following: 

1. Particle size  

Class                Particle Size Range           Maximum %         Minimum % 

Coarse sand  0.5 - 2.0mm                    15               0 

Silt plus clay   <0.05mm                    50              15 

Other classes 

Gravel                            2-13mm                    15               0 

Rock                              1/2 - 1”                  5% by volume with none > 1” 

2. Chemistry 

a. Salinity: Saturation Extract Conductivity (ECe) - less than 3.0 sD/m @ 25° C 
b. Sodium:  Sodium Absorption Ratio (SAR) - less than 6.0 
c. Boron: Saturation Extract Concentration - Less than 1.0 ppm 
d. Reaction: pH of Saturated Paste - 5.5-7.8 without high lime content 

3. Soil shall contain sufficient quantities of available nitrogen, phosphorus, potassium, 
calcium and magnesium to support normal plant grown. In the event of nutrient 
inadequacies, provisions shall be made to add required material prior to planting. 

4. In order to insure conformance, samples of the import soil shall be submitted to an 
approved laboratory for analysis prior to and following backfilling. 
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5. Obtain imported topsoil from approved local sources. 

C. Palm Backfill Sand: 
1. The backfill material shall consist of washed plaster sand. 
2. Do not mix soil with the sand. 
3. Do not use other types of sand such as fill sand. 

D. On-Structure Soil: a non-shrinking combination of the following materials, by volume:  

1. Top Layer: 

a. 8 inches depth unless noted otherwise on the drawings. For soil depths less 
than 12 inches, use top layer only. 

b. Use the following amounts of ingredients per cubic yard of mix: 
Amount  Ingredient 

0.3 cubic yards  Fir Bark 

0.7 cubic yards  Sand 

2 pounds Dolomite lime 

2 pounds Calcium carbonate lime 

2 pounds Nitroform 

2 pounds 6-24-24 Commercial fertilizer 

c. Estimated dry bulk density: 1,900 lbs/cubic yards 

d. Estimated wet bulk density: 2,400 lbs/cubic yards 

2. Bottom Layer for soil depths 12 inches or greater shall be comprised of unamended 
sand. 

3. Top layer should be thoroughly blended off-site with a pug mill prior to placement. A 
bucket mix is not acceptable. The saturated bulk density of the top layer as 
formulated above should shall not exceed 115 lbs./cubic feet. 

4. No fir bark shall be delivered to the site without prior approval of the architect or his 
appointed agent. Contractor shall supply architect or his appointed representative 
with a sample of amendment accompanied by analytical data from an approved 
laboratory illustrating degree of compliance. 

5. Fir Bark: 

a. The Fir Bark (0-1/4 inch) shall meet the following criteria: 

(1) Percent Passing Sieve Designation 
Percent  Sieve Sizes 

100  9.51 mm (3/8 inch) 

95-100  6.35 mm (1/4 inch) 

0-30  500 micron 

(2) Dry bulk density, lbs./cubic yard, = 450-580 

(3) Soluble salts: Maximum 3.0 millimohs/centimeter at 25 degree C as 
determined by saturated extract. 
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(4) Organic content: Minimum 90% based on dry weight and 
determined by ash method. 

6. Sand 

a. Gradation (Weight Percent Passing): 
Percent Sieve Sizes (mm) 

100 10 

95-100 18 

65-100 35 

0-50 60 

0-10 140 

0-5 300 (270 sieve) 

b. Chemical Specifications: 
Permissible Range  

Salinity (dS/M of saturated extract at 25 degrees C) Nil - 3.0 

Boron (ppm in saturation extract) Nil - 1.0 ppm 

Sodium (sodium absorption ration - SAR) Nil - 6.0 

c. Estimated dry bulk density 2,500 lbs./cubic yard 

d. Estimated wet bulk density 3,000 lbs./cubic yard 

7. Units are mg/kg dry weight 

8. In order to insure conformance, samples of the import soil shall be submitted to an 
approved laboratory for analysis prior to and following backfilling. 

E. Backfill for at grade trees and shrubs shall be per Soils Report. 

F. Backfill for over-structure planters: On-Structure Soil. 

G. Planter Pot backfill: "Successoil”, produced by Green House Nurseries, Inc. (818) 899-0977.  

1. Blend of Canadian Peat, volcanic rock, cypress shavings, composted pine bark and 
coarse builder’s sand, with slow release Nutricote fertilizer. 

2. Soil shall have the following characteristics: 

a. Low compaction rate. 
b. Good bulk density. 
c. Natural capillary action for sub-irrigation. 

H. Special mixes: see Drawings. 

2.2 SOIL AMENDMENTS 

A. Soil amendments shall be as required by Soils Test. As a reference, a pre-construction 
Soils Report follows this Section as Appendix A.  Use this report as a basis for bidding. 
Contractor is still required to provide Soil Reports for cleared and graded planting areas.  

B. Contractor shall provide amendments recommended by Soils Report at no additional cost 
to Owner, including recommendations for the quality of organic amendment.  
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C. Mycorrhizal fungi shall be added in all planting areas, regardless of Soils Report. 
Mycorrhizal inoculum consists of a combination of : 

1. Innoculum shall contain a blend of eight top types of Endospores: Glomus 
aggregatum, G. clarum, G. deserticola, G. intraradices, G. monosporus, G. 
mosseae, Gigaspora margarita, and Paraglomus brasilianum, and seven top types 
of Ecto fungi spores:Lacarria laccata, Pisolithus tinctorius, Rhizopogon amylpogon, 
R. fulvigleba, R. rubescens, R. villosuli, and Scleroderma spp. The guaranteed Endo 
spore count shall be a minimum 50 spores/cc, and the Ecto spore count shall be a 
minimum 50,000 spores/cc 

2. Manufacturers:  

a. BioOrganics Mycorrhizae Inoculants, (888) 332-7676 
b. Mycorrhizal Applications, Inc, (866) 476-7800  
c. Or equal. 

2.3 PLANT TABLETS 

A. 7 gram planting tablet designed for 12 month slow release. 12-8-8 NPK, 20% humus, 4% 
humic acids, 3.5% sulfur, 2% iron, micronutrients. 

2.4 PLANT MATERIAL 

A. Plants shall be in conformance with the California State Department of Agriculture's 
regulation for nursery inspections, rules, and ratings. Plants shall be healthy, vigorous, 
and free of insect infestations, plant diseases, sunscalds, frostburns, abrasions, or other 
disfigurement. Plants shall be grown in climatic conditions similar to that of the planting 
site, and well hardened off. Plants shall have vigorous fibrous root systems which are not 
rootbound or potbound. The Architect is the sole judge as to acceptability of plant 
material. 

B. The size of the plants will correspond with that normally expected for species and variety 
of commercially available nursery stock or as specified on Drawings. 

C. The Architect shall approve plant material prior to planting. Plants shall be subject to 
review and approval of Architect at place of growth or upon delivery for conformity to 
specifications, and for injury, insect infestation, and trees and shrubs for improper 
pruning. Such approval shall not impair the right of review and rejection during progress 
of the work. Architect reserves the right to refuse review if, in his/her judgment, a 
sufficient quantity of plants is not available for review.  

D. Plants not conforming to the requirements herein specified shall be considered defective, 
and such plants, whether in place or not, shall be marked as rejected and immediately 
removed from the site and replaced with new plants at the Contractor's expense. 

E.  Plant material shall be true to botanical and common name and variety as specified in 
"Sunset Western Garden Book.” 

F. Substitute plant material will not be permitted unless specifically approved in writing by 
the Architect. 

2.5 PALM TREES  
A. Palms shall be grown under climatic conditions similar to those in locality of project.  
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B. Unless otherwise stated on Plans, Washingtonia palms are to be skinned, with straight 
trunks. 

C. Palms must be planted within 24 hours of digging. 
2.6 GUYING AND STAKING METERIALS 

A. Wood tree stakes: Lodgepole pine, fully treated with CuNap, ACQ or other non-arsenic 
wood preservative. Do not use split stakes. 

1. 24” box trees and smaller:  2" (nom.) diameter by 10' long. 
2. 36” box trees: 3” (nom.) diameter by 12’ long. 

B. Tree Ties: 

1. Flexible vinyl tree ties meeting ASTM-D-412 standards for tensile and elongation 
strength. Material shall be black.   

2. Each tie shall be a single piece, not multiple ties joined together. 
3. Manufacturers: VIT Cinch Tie, VIT Cinch Belt (larger trees), Villa Root Barrier E-Z 

Band, or equal. 

C. Guying Hardware: 

1. Wire: Pliable 1/8” galvanized steel cable. 
2. Hose: 1/2" new black rubber hose. 
3. Turnbuckles: galvanized or dip-painted, size as required. 
4. Cable clamps: galvanized, size as required. 
5. Safety Sleeve: 1/2" white PVC full length of wire. 
6. Steel Guy Anchor: Duckbill Anchor by Foresight Products (800) 325-5360; 

Platypus Tree Anchoring Systems (866) 752-8478, or equal. Size as needed. 

2.7 WATER 

A. Furnished by Owner. 

B. Transport by Contractor as required. 

2.8 MULCH 

A. Decorative Bark: 

1. Walk-On-Bark as supplied by Sequoia Forest Products, telephone: (559) 591-
1177. 

2. Small Deco Bark by Aguinaga Fertilizer Company, (949) 786-9558. 

B. Submit mulch samples for approval by Architect. No shredded lumber products will be 
accepted. 

C. Rock mulches: per Plans. 

2.9 METAL EDGING 

A. Aluminum edging shall be 3/16” x 5 ½”, with black anodized finish, with 18” aluminum 
stake. 

1. Manufacturer: Sure-Loc. (800) 787-3562. 
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2.10    DRAINAGE MATERIAL - 3/8" CRUSHED ROCK 

A. 95% -100% passing through a 3/8" screen.  
B. 0-5% passing through No. 8 mesh.  

C. 80-100# per cubic yard. 

2.11 SOIL SEPARATOR  

A. Nonwoven polypropylene fabric, needle-punched, with UV Resistance of 70%, AOS of 70 
US Standard sieve, water flow rate of 110 gpm/ft2. 

1. Geotex 701, manufactured by Propex, or equal. 

2.12 WEED CONTROL FABRIC 

A. Spun-bonded polypropylene with UV inhibitors, non-degrading geotextile fabric that 
blocks 95% of weed growth and is permeable to air, water, gasses and fertilizer. Typar 
3301 or equal. 

B. Properties: 

1. Unit Weight: 3.0 oz/yds2 
2. Tensile Strength: 135 pounds 
3. Puncture Strength: 35 pounds 
4. Air Opening Size: 60/70 equivalent sieve 
5. Elongation at Break: <70% 
6. Trap Tear: 50 pounds 
7. Flux: 70 gal/ft2/min 
8. Permitivity: 1.2 sec-2 
9. Color: Black 

2.13    ROOT BARRIER  

A. Polyethylene (0.08 inch thick) or polypropylene (2.032 - 2.16 mm thick), with self-locking 
joiners, ½” raised 90 degree molded root deflecting ribs, ground lock tabs, double top 
edge, UV inhibitors. Use 24" barrier unless otherwise stated. 

2.14 TREE TRUNK PROTECTOR 

A. 9” height with 4” diameter, expandable, ventilated, 1.52 mm thick UV inhibited 
polyethylene, gray-brown color. 

2.15 DRAIN PIPES 

A. Sub-Surface perforated or non-perforated as indicated on Plans, size and type noted, 
manufactured by Lasco, National Diversified Sales (NDS) or Advanced Drainage 
Systems, Inc.  Perforated pipe shall be completely wrapped with a water permeable nylon 
screen that is lapped and welded around the pipe, and surrounded by minimum 4" 
thickness of gravel, unless otherwise noted on Plans. 

B. Planter Area Drainpipe and Fixtures: National Diversified Sales (NDS) SDR 35 fittings 
and SDR 35 drain pipes with specified grates, color black, and size and type per plan. 
NDS, Newbury Park, California, telephone: (800) 726-1994. 
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2.16 PALM TREE VENT 

A. 4” ID single-wall, corrugated, polyethylene, perforated (slots) drain pipe with soil 
separator sock. ADS-401 with sock, or equal.  

B. 4” round PVC drain grate. Color: to be selected. 

2.17   SIPHON DEVICE / DRAIN CLEANOUT 

A. Construct PVC assemblies per drawings. 

PART 3 - EXECUTION 

3.1 INSPECTION AND PREPARATION 

A. Site acceptance: 

1. The Contractor shall be responsible for coordinating his work with the General 
Contractor and other Sub-Contractors so no damage occurs to plantings after 
installation. 

2. The Contractor shall be responsible for verifying grades and site conditions 
before beginning work. No change in Contract price will be owed for actual or 
claimed discrepancy between existing grade and those shown on the plan after 
Contractor has accepted existing grades and moved on the site. 

B. Scheduling: Perform planting only when weather and soil conditions are suitable, as 
approved by District. 

C. The irrigation system shall be operational and approved prior to planting. 

D. Utilities: Prior to excavation for planting or installation of stakes or guys, Contractor shall 
locate utility lines and cables, so that proper precautions will be taken not to damage 
them. In the event of a conflict between utility lines and plant locations, promptly notify 
the District, who shall arrange for the relocation of one or the other. Failure to follow this 
procedure shall make the Contractor responsible for repairing damages at his own 
expense. 

E. Waterproofing: Verify that waterproofing is complete and water-tight prior to planting. 

3.2 SOIL PREPARATION 

A. Planting Areas: 

1. Uniformly spread amendments and thoroughly cultivate by means of mechanical 
tiller per Soils Report. 

2. Use nutrients recommended in the Soil Report. 

3. Add the appropriate Mycorrhizal inoculum and incorporate at manufacturer’s 
recommended rate. 

4. Perform soil preparation after irrigation is installed and tested, and prior to 
planting. 

B. Final Grades and Planting Area Layout: 
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1. At time of planting, the top two (2) inches of areas to be planted or seeded shall 
be free of stones, sticks, stumps, or other deleterious matter one inch in diameter 
or larger. It shall also be free from wire, plaster, construction debris, or similar 
objects that would be a hindrance to planting or maintenance. 

2. Contractor shall be responsible for shaping planting areas as indicated on Plans 
or as directed by District. 

3. Minor modifications to grade may be required to establish the final grade. 
Remove soil generated by excavations to an approved off-site location unless 
said soil can be utilized to obtain desired grade. 

4. Finish grading shall insure proper drainage of the site as determined by the 
District. 

5. Areas shall be graded so that the final grades will be 1" below adjacent paved 
areas, sidewalks, valve boxes, headers, cleanouts, drains, manholes, etc. or as 
indicated on Plans. 

6. Surface drainage shall be away from building foundations. 

7. Eliminate erosion scars prior to commencing maintenance period. Depressions 
due to settling shall be eliminated before and after planting. 

8. Slopes of two to one (2:1) or steeper shall be protected with erosion control 
fabric. Contractor shall request clarification from District for fabric and methods. 

C. Compacted Soil / Percolation Testing: Soil may be heavily compacted which can hinder 
root development, drainage and aeration.  

1. Severely compacted areas shall be ripped or tilled to a depth of at least 9” prior 
to planting.  

2. Percolation tests of water through the soil shall be performed where trees 24” 
box size and larger are proposed. If trees are to be planted over a large area, 
several percolation tests will be required. 

a. Excavate two planting pits 24” deep by 2 times rootball diameter. Install 
sand filled drainage sump as specified in 3.3.D.4, below, in one of the 
pits. 

b. Fill the pits with water and allow to drain completely. 

c. Fill the pits with water a second time. 

d. Results: 

(1) If the pit with no sump drains completely within 24 hours, no 
drain sump is necessary for trees planted within the vicinity of 
the test pit. 

(2) If the pit with no sump does not drain completely within 24 hours, 
but the pit with the sump does, sumps are required for trees 
planted in the vicinity of the test pit. 
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(3) If the pit with the sump does not drain completely within 24 
hours, advise the Owner prior to planting. 

D. Pre-Plant weed Control: 
1. “Grow & Kill”: If weeds exist on site at the beginning of work, spray with a non- 

selective systemic contact herbicide, recommended by an approved licensed 
landscape Pest Control Advisor and applied by a licensed Pest Control Operator. 
Leave sprayed plants intact to allow systemic kill as directed by Advisor. After 
recommended kill period, water thoroughly to encourage new weed growth, and 
re- apply systemic herbicide. 

2. Treat planting areas, except for those to be seeded, with pre-emergent herbicide, 
recommended by an approved licensed landscape Pest Control Advisor and 
applied by a licensed Pest Control Operator 

3. Maintain site weed free until final acceptance by District’s Representative by 
utilizing mechanical, manual, or chemical treatment. 

E. Slope Stabilization 

1. Slopes greater than 3:1 are to be stabilized with jute mesh. 

2. Prepare soil as noted above. 

3. Unroll jute from top of slope to bottom. Secure at top of slope by toeing jute in 6” 
deep. Reinforce with a row of at least five staples, spacing each about a foot 
apart, and covering with soil. 

4. Place staples 18” to 24” apart throughout to secure matting to ground. Staples 
must be driven flush with soil surface. 

5. Overlap edges of rolls 6”, minimum. Securely staple the two layers to the ground. 

6. Install jute mesh loosely - do not stretch. 

7. Check slots may be needed on steep slopes to prevent subsurface erosion.  

a. Dig 6” deep trench perpendicular to water flow. 
b. Drop two or three folds of fabric in the slot. 
c. Staple fabric securely in bottom of trench, and continue rolling downhill. 

8. Use approximately 200 staples per 100 square yards of fabric.  Comply with 
manufacturer's written instructions for installing access doors and frames.  

3.3 PLANTING 

A. Planting Layout: Plant layout is to be approved by Architect before planting begins. 
Layout of trees and major plantings shall be approved first. One tree with each type of 
specified staking shall be approved prior to planting of trees. Bring conflicts regarding the 
exact locations of plant pits to the attention of Owner’s representative and Architect. If 
underground utility lines or other unknowns are encountered in excavation for planting, 
alternate locations for planting may be selected by the Architect. It is the Contractor's 
responsibility to verify with the Owner's superintendent and governing agencies the 
location and depth of underground utilities. 

B. Planting of Palms (at grade): 
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1. Protect planting areas from excessive compaction when trucking plants or other 
material to the planting site. 

2. Excavated planting pits shall have vertical sides with roughened surfaces and 
shall be of a size that is at least 12-inches larger in diameter and 6-inches deeper 
than the rootball. 

3. Soil from the planting holes that is not used on site as backfill or in establishing 
the final grades shall be removed from the site. 

4. Install sand-filled drainage sump, 12-inches in diameter by 6-feet deep, in each 
pit.  

5. Center palms in pit or trench. Align palms per Plans. Set palm plumb and hold 
rigidly in position until sand has been tamped firmly around rootball.  

6. Plant at original grade. Do not bury trunk below grade unless specified in Plans. 

7. Install aeration vent per Drawings.  

8. Install linear root control barrier, 6-foot length, minimum, where palm rootball is 
within 12-inches of pavement. 

9. Backfill with specified sand. 

C. Planting of Trees and Shrubs (at grade): 

1. Do not plant rootbound, dried out, undersized, or damaged plants. 

2. Install trees, shrubs, and groundcovers before planting seed or sod. 

3. Excavated holes shall have vertical sides with roughened surfaces and shall be 
twice the diameter and the depth of the root ball. 

4. Drainage: Drainage sumps are to be provided in each tree pit. Drain sumps (12- 
inch diameter by 6 feet deep) may be augured. Sump is to be filled with coarse 
sand. Planting may proceed after sump installation. 

5. Fill excavations with water and allow percolating out, before positioning trees and 
shrubs. 

6. Install root control barriers where indicated on Plans and where site conditions 
(trees within three feet of pavement) dictate. Install per manufacturer's 
instructions. 

7. Center plant in pit or trench. Remove boxes and cans without damage to rootball. 
Add the appropriate Mycorrhizal inoculum next to rootball at manufacturer’s 
recommended rate. Set plant plumb and hold rigidly in position until soil has been 
dampened firmly around b or roots. An earthen basin shall be constructed around 
each plant. Each basin shall be of a depth sufficient to hold at least two inches 
(2”) of water. Remove basin in turf areas after initial watering. Plants that settle 
deeper than the surrounding grade shall be raised to surrounding grade level. 

8. No plant installation without a District Representative present.  

D. Planting Tablets: Place the following numbers of 7-gram planting tablets within the 
backfill of each plant: 
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Container size / Number of tablets 
1 gallon  3 
5 gallon  8 
15 gallon 12 
24" box  16 
36" box  24 
48" box  32Use “Grow Power” per the manufacture specifications.  

E. Staking and Guying: Staking and Guying of trees shall be completed immediately upon 
planting. Stakes shall be installed plumb and as indicated in details. Guy locations and 
methods shall be reviewed prior to planting of boxed trees. Bring conflicts of locating 
guys or stakes to the attention of District. Remove nursery stakes when site stakes have 
been installed. 

F. Ground covers: Ground covers or seedlings shall be planted in straight rows and evenly 
spaced, unless otherwise noted, and at intervals called out in the drawing. Triangular 
spacing shall be used unless otherwise noted on the drawing. Fill in bare areas with 
plants at the required spacing. Damage to plants by trampling or other work in this 
contract shall be repaired immediately. 

G. Mulch covers: 

1. Complete planting and finish grades before placing mulch. 
2. Place mulch material in a continuous layer 3" deep adjacent to plant crown in 

shrub and groundcover areas, and in areas between shrubs 
3. Place mulch in a 2” deep layer in areas with flatted groundcover and annual 

color. 

H. Install tree trunk protector on trees planted in turf areas. Install per manufacturer's 
instructions. 

3.4 CLEAUP 

A. After planting operations have been completed, remove trash, excess soil, empty plant 
containers, and rubbish from the property, and dispose of legally. 

B. Cleanup shall be performed at the end of each working day, with a maximum cleanup 
effort (in a manner satisfactory to the District’s Representative) for each weekend or 
Holiday. 

C. The Contractor shall sweep the site and shall wash down pavement within the Contract 
area, leaving the premises in a clean condition. 

D. Walks shall be left in a clean and safe condition. 

E. Scars, ruts, or other marks in the ground caused by this work shall be repaired and the 
ground left in a smooth condition throughout the site. 

END OF SECTION 
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SECTION 32 91 19 

LANDSCAPE GRADING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: weeding and finish grading of lawn and planting areas. 

B. Related work: 

1. Section 32 84 00: Planting Irrigation 
2. Section 32 90 00: Planting 

1.2 DEFINITION 

A. Finish grading: finish grading shall consist of adjusting and finishing soil surfaces with site 
or imported topsoil, raking grades to a smooth, even, uniform plane. Remove and legally 
dispose of all extraneous matter off site. Facilitate natural run-off water and establish 
grades and drainage indicated as part of the contract work. 

B. The word Architect as used herein shall refer to the Landscape Architect or the Owner's 
authorized representative. 

PART 2 – PRODUCTS 

2.1 MATERIALS 

A. Import Top Soil: Import top soil shall be classified as sandy loam, and must conform to 
the following: 

1. Particle size 

Class Particle Size Range Maximum % Minimum % 

Coarse sand 0.5-2.0mm 15 0 

Silt plus clay <0.05mm  50 15 

Other classes: 

    Gravel 2-13mm 15 0 

    Rock 1/2 - 1” 5% by volume with none > 1” 

2. Chemistry 

a. Salinity: Saturation Extract Conductivity (ECe) - less than 3.0 sD/m @ 25° C 
b. Sodium:  Sodium Absorption Ratio (SAR) - less than 6.0 
c. Boron: Saturation Extract Concentration - Less than 1.0 ppm 
d. Reaction: pH of Saturated Paste - 5.5-7.8 without high lime content 

3. Soil shall contain sufficient quantities of available nitrogen, phosphorus, potassium, 
calcium and magnesium to support normal plant grown. In the event of nutrient 
inadequacies, provisions shall be made to add required material prior to planting. 

B. In order to insure conformance, samples of the import soil shall be submitted to an 
approved laboratory for analysis prior to and following backfilling. 
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C. Obtain imported topsoil from approved local sources. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verification of conditions: Prior to commencing the finish grading, review the installed 
work of other trades and verify that their work is complete. 

1. Rough Grading: Grading in planting areas (except raised planter areas) shall be
established to within plus or minus 0.10 foot prior to beginning of finish grading.

2. Moving onto the site and/or commencing work shall be construed as acceptance of
rough grade conditions by the Contractor.

B. Import topsoil only when necessary to supplement site soil to achieve grades shown on 
Drawings, or if site soil is unsuitable for planting.  

3.2 PREPARATION 

A. Weeding: Before finish grading, weeds and grasses shall be dug out by the root or 
sprayed with an herbicide and disposed of off-site. This procedure is outlined under the 
Landscape Planting Section. 

B. Debris: Remove stones and debris 1 inch in diameter and greater and clumps of earth 
that do not break up. Dispose of off-site. 

3.3 INSTALLATION 

A. General: When rough grading and weeding have been completed, and the soil has dried 
sufficiently to be readily worked, lawn and planting areas shall be graded to the 
elevations indicated on the Drawings. 

1. Grades indicated on Drawing are grades that will result after thorough settlement
and compaction of the soil.

2. Grades not otherwise indicated shall be uniform finish grades and, if required,
shall be made at the direction of the Architect.

3. Finish grades shall be smooth, even, and a uniform plane with no abrupt change
of surfaces.

4. Soil areas adjacent to buildings shall slope away from the building to allow a
natural run-off of water, and surface drainage shall be directed as indicated on
the drawings by remodeling surfaces to facilitate the run-off water at 2%
minimum grade.

5. Low spots and pockets shall be graded to drain properly.

B. Drainage: Finish grade with proper slope to drains. 

1. Flow lines, designated or not, shall be graded and maintained to allow free flow
of surface water.

2. If any drainage problems arise during construction period due to Contractor's
work (such as, but not limited to, low spots, slides, gullies and general erosion),
the Contractor shall be responsible for repairing these areas to a condition equal
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to their original condition, and in so doing shall prevent further drainage problems 
from occurring. 

C. Toe of slope: To prevent soil creep or erosion across pavement, where pavement (walk, 
curb, etc.) is at the toe of a slope, finish grade is to level out or swale slightly at least 6” 
before reaching pavement. 

D. Moisture Content: The soil shall not be worked when the moisture content is so great that 
excessive compaction occurs, nor when it is so dry that dust may form in the air or that 
clods do not break readily. Water may be applied, if necessary, to provide moisture 
content for tilling and planting operations. It is the Contractor’s responsibility to control 
dust that is spread as a result of grading operations. 

E. Grades: The finish grade shall be 1-1/2 inch below grade of adjacent pavement, walks, 
curbs, or headers except when drainage conditions require flush grades, as directed by 
the Owner's Representative, or if otherwise indicated on Drawings. 

F. Compaction: Soils in planted areas shall be loose and friable, yet firm enough that no 
settling occurs from normal foot traffic or irrigation. 

3.4 FIELD OBSERVATION 

A. Contact the Architect 48 hours or two working days in advance of each agreed 
observation or conference. 

B. Schedule for On-Site Reviews: At completion of finish grading and prior to any planting 
operations. 

END OF SECTION 



WORK ORDER NO. E1701121B WATER DISTRIBUTION 
RESEDA SKATE FACILITY 33 11 16 - 1 

SECTION 33 11 16 

WATER DISTRIBUTION 

PART 1 - GENERAL 

1.1 THE REQUIREMENT 

A. This Section includes piping and specialties for combined potable and fire protection 
water service outside the building and complete water distribution system as indicated on 
the Drawings and/or specified in the Contract Documents. 

B. This Section includes tapping of Los Angeles Department of Water and Power Water 
Main. 

C. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section. 

1.2  RELATED SECTIONS INCLUDE THE FOLLOWING 

A Division 31 Section 31 00 00-Earthwork for trench excavation and backfill. 

B. Division 21 Section 21 13 13 – Fire Protection Sprinkler System. 

1.3 SYSTEM PERFORMANCE REQUIREMENTS 

A. Minimum Working Pressures:  The following are minimum pressure requirements for 
piping and specialties, unless otherwise indicated: 

1. Combined Potable Water and Fire Protection Water Service:  200 psig (1380 kPa).
1.4 SUBMITTALS 

A. General:  Submit each item according to the GENERAL REQUIREMENTS.  Submit 
layout and shop drawings include detail of field conditions found to be contrary to those 
shown. 

B. Product Data:  Submit copies of manufacturer's specifications and installation instructions 
for each material including certification or other data verifying compliance with required 
characteristics.  Indicate by transmittal form that copy of each has been distributed to the 
Installer. 

For the following: 

1. Pipe and fittings.

2. Valves.

3. Fire hydrants.

4. Fire department connections.

C. Purging and Disinfecting Reports:  As specified in "Cleaning" Article in Part 3. 

1.5 QUALITY ASSURANCE 

A. Unless otherwise specified, all materials and work shall be in accordance with General 
Conditions, General Requirements and "The Standard Specifications for Public Works 
Construction" (the Standard Specifications), latest edition. 
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B. Ductile iron pipe shall be in accordance with Section 207-9 of the Standard 
Specifications.  Pipe shall be lined and coated per AWWA C 151 or AWWA C 110. 
Valves and fittings shall be encased per Section 207-9.2.6. 

C. Valves:  The manufacturer's name and pressure rating shall be marked on valve body. 

D. Pipe Laying and trenching shall be per Section 306 of the Standard Specifications and 
pipe joints shall be per Section 306-1.2.3 of the Standard Specification unless otherwise 
shown on the plans or specified in these specifications. 

E. Trench excavations may be backfilled with onsite soils under the observation of a 
representative of the City Geotechnical Division (GED).  After pipes have been laid and 
properly bedded, the space around the pipe shall be backfilled with clean sand (having 
sand equivalent of 30 or greater) or gravel to a depth of 1 foot over the top of the pipe, 
before the controlled backfill is placed.  The controlled backfill shall be moisture 
conditioned, placed and compacted in accordance with the recommendations presented 
in Section 6.2.7 of the Geotechnical Engineering Report dated August 28, 2019, GED 
File #E170121D.  Compaction shall be 95% relative compaction. 

F. Water meters and fire service connection shall be per City of Los Angeles requirements. 
Contractor shall obtain a Private Fire Hydrant Permit from the City Fire department, 
Hydrant and Access Unit, located at 121 Figueroa Street, suite 1500.  Contractor shall 
contact Inspector [        } at (213) [XXX-XXXX].  This is a "fee exempt" permit. 

G. On-site 2", 3" and 4" potable water mains shall be constructed of Type "K" hard copper 
per AWWA specifications.  Lines shall be coated with 20-mill plastic tape and be 
electrically insulated (isolated) from above grade metals by means of dielectric fittings in 
ferrous utilities and/or exposed metal structures breaking grade 

H. Comply with the Los Angeles Department of Water and Power standards for potable 
water-service piping for testing and disinfection. 

I. Comply with NFPA 24, "Installation of Private Fire Service Mains and Their 
Appurtenances," for materials, installations, tests, flushing, and valve and hydrant 
supervision. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Preparation for Transport:  Prepare valves, including fire hydrants, according to the 
following: 

1. Ensure that valves are dry and internally protected against rust and corrosion.

2. Protect valves against damage to threaded ends and flange faces.

3. Set valves in best position for handling.  Set valves closed to prevent rattling.

B. During Storage:  Use precautions for valves, including fire hydrants, according to the 
following: 

1. Do not remove end protectors, unless necessary for inspection; then reinstall for
storage. 

2. Protect from weather.  Store indoors and maintain temperature higher than
ambient dew-point temperature.  Support off the ground or pavement in 
watertight enclosures when outdoor storage is necessary. 

C. Handling:  Use sling to handle valves and fire hydrants whose size requires handling by 
crane or lift.  Rig valves to avoid damage to exposed valve parts.  Do not use 
handwheels or stems as lifting or rigging points. 
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D. Deliver piping with factory-applied end-caps.  Maintain end-caps through shipping, 
storage, and handling to prevent pipe-end damage and to prevent entrance of dirt, debris, 
and moisture. 

E. Protect stored piping from moisture and dirt.  Elevate above grade.  Do not exceed 
structural capacity of floor when storing inside. 

F. Protect flanges, fittings, and specialties from moisture and dirt. 

1.7 PROJECT CONDITIONS 

A. Verify existing utility locations.  Contact utility locating service. 

B. Verify that it is possible to install water service piping to comply with original design and 
referenced standards. 

C. Site Information:  Reports on subsurface condition investigations made during design of 
Project are available for informational purposes only; data in reports are not intended as 
representations or warranties of accuracy or continuity of conditions between soil 
borings.  Owner assumes no responsibility for interpretations or conclusions drawn from 
this information. 

1.8 SEQUENCING AND SCHEDULING 

A. Coordinate connection to water main with the Los Angeles Department Of Water And 
Power. 

B. Coordinate piping materials, sizes, entry locations, and pressure requirements with 
building water distribution piping. 

C. Coordinate piping materials, sizes, entry locations, and pressure requirements with 
building fire-protection water piping. 

D. Coordinate with other utility work. 

PART 2 – PRODUCTS 

PVC Pipe:  ASTM D1785, Schedule 40: 

1. Fittings:  ASTM D2466, PVC. 

2. Joints:  ASTM D2855, solvent weld. 

3. Trace Wire:  Magnetic detectable conductor, brightly colored plastic covering, 
imprinted with "Water Service" in large letters. 

A. Polyvinyl Chloride Plastic (PVC) Pressure Pipe: Suitable for potable water distribution 
and manufactured in compliance with NSF standards. 

1. Pipe sizes 1 ½” – 3”: ASTM D2241 with 160 psi minimum working pressure, 
unless otherwise indicated. 

2. Pipe sizes 4” or greater: AWWA C-900 with 200-psi minimum working pressure, 
unless otherwise indicated. 

a. Joints:  ASTM D3139 elastomeric gasket bell ends, conforming to ASTM 
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D2122 for bell measurements.  The wall thickness of joint assembly shall 
be suitable to withstand internal pressures not less than pipe pressure 
class rating. 

2.1 PIPES AND TUBES 

A. General:  Applications of the following pipe and tube materials are indicated in Part 3 
"Piping Applications" Article. 

B. Ductile-Iron, Push-on-Joint Pipe:  AWWA C151, with cement-mortar lining and seal coat 
according to AWWA C104.  Include rubber compression gasket according to AWWA 
C111. 

2.2 PIPE AND TUBE FITTINGS 

A. General:  Applications of the following pipe and tube fitting materials are indicated in Part 
3 "Piping Applications" Article. 

B. Ductile-Iron, Push-on-Joint Fittings:  AWWA C110, ductile-iron or cast-iron; or AWWA 
C153, ductile-iron, compact type.  Include cement-mortar lining and seal coat according 
to AWWA C104 and rubber compression gaskets according to AWWA C111. 

2.3 JOINING MATERIALS 

A. General:  Applications of the following piping joining materials are indicated in Part 3 
"Piping Applications" Article. 

B. Ductile-Iron Piping:  The following materials apply: 

1. Push-on Joints:  AWWA C111 rubber gaskets and lubricant. 

2.4 PIPING SPECIALTIES 
A. Dielectric Fittings:  Assembly or fitting with insulating material isolating joined dissimilar 

metals to prevent galvanic action and corrosion. 

1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, 
and weld-neck end types and matching piping system materials. 

2. Dielectric Unions:  Factory-fabricated union assembly, designed for 250-psig 
(1725-kPa) minimum working pressure at 180 deg F (82 deg C).  Include 
insulating material isolating dissimilar metals and ends with inside threads 
according to ASME B1.20.1. 

3. Dielectric Flanges:  Factory-fabricated companion-flange assembly, for 150- or 
300-psig (1035- or 2070-kPa) minimum pressure to suit system pressures. 

4. Dielectric-Flange Insulation Kits:  Field-assembled companion-flange assembly, 
full-face or ring type.  Components include neoprene or phenolic gasket, phenolic 
or polyethylene bolt sleeves, phenolic washers, and steel backing washers. 

a. Provide separate companion flanges and steel bolts and nuts for 150- or 
300-psig (1035- or 2070-kPa) minimum working pressure to suit system 
pressures. 

5. Dielectric Couplings:  Galvanized-steel couplings with inert and non-corrosive 
thermoplastic lining, with threaded ends and 300-psig (2070-kPa) minimum 
working pressure at 225 deg F (107 deg C). 
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6. Dielectric Nipples:  Electroplated steel nipples with inert and non-corrosive 
thermoplastic lining, with combination of plain, threaded, or grooved end types 
and 300-psig (2070-kPa) working pressure at 225 deg F (107 deg C). 

2.5 PE ENCASEMENT 

A. PE Encasement for Ductile-Iron Piping:  ASTM A 674 or AWWA C105, PE film, 0.008-
inch (0.20-mm) minimum thickness, tube or sheet. 

2.6 VALVES 

2.2 GATE VALVES - UP TO 3 INCHES 

A. Manufacturers: 

1. Hammond Valve. 
2. Stockham Valves and Fittings. 
3. American Valve. 
4. Crane Valve 
5. Walworth. 
6. Milwaukee Valve Co. 

B. Brass or Bronze body, non-rising stem, inside screw, single wedge or disc, compression 
ends, with control rod, extension box and valve key. 

2.3 GATE VALVES - 3 INCHES AND OVER 

A. Manufacturers: 

1. Hammond Valve. 
2. Stockham Valves and Fittings. 
3. American Valve. 
4. Crane Valve 
5. Walworth. 
6. Milwaukee Valve Co. 

B. AWWA C500, Iron body, bronze trim, non-rising stem with square nut, single wedge, 
flanged ends, control rod, extension box and valve key. 

2.4 BALL VALVES - UP TO 2 INCHES 

A. Manufacturers: 

1. Hammond Valve. 
2. Stockham Valves and Fitting 
3. Jenkins Valves Inc. 

B. Brass body, teflon coated brass ball, rubber seats and stem seals, Tee stem pre-drilled 
for control rod, AWWA inlet end, compression outlet, with control rod, extension box and 
valve key. 

2.5 SWING CHECK VALVES - FROM 2 INCHES TO 24 INCHES 

A. Manufacturers: 

1. General Controls or equal. 

B. AWWA C508, iron body, bronze trim, 45 degree swing disc, renewable disc and seat, 
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flanged ends. 

2.6 BUTTERFLY VALVES - FROM 2 INCHES TO 24 INCHES 

A. Manufacturers: 

1. Hammond Valve. 
2. Stockham Valves and Fittings. 
3. Jenkins Valves Inc. 

B. AWWA C504, iron body, bronze disc, resilient replaceable seat, water or lug ends, ten 
position lever handle. 

1. Non-rising-Stem, Resilient-Seated Gate Valves, 3-Inch NPS (DN80) and Larger:  
AWWA C509, gray- or ductile-iron body and bonnet; with bronze or gray- or 
ductile-iron gate, resilient seats, bronze stem, and stem nut.  Include 200-psig 
(1380-kPa) minimum working-pressure design, interior coating according to 
AWWA C550, and push-on- or mechanical-joint ends. 

2. Butterfly Valves: AWWA C-504, Class 150B valve construction.  Flanged, or 
mechanical joint as required.  Iron body, stainless steel shaft, ductile Ni-Resist iron 
disc with rubber seat.  Fit valves with corrosion resistant, self-lubricating, sleeve-
type bearings. 150 psi design working pressure.  Direction of turning for valve 
opening shall be counter-clockwise. 

B. Valve Boxes:  Cast-iron box with top section and cover with lettering "WATER”, bottom 
section with base of size to fit over valve and barrel approximately 5 inches (125 mm) in 
diameter, and adjustable cast-iron extension of length required for depth of bury of valve. 

1. Provide steel tee-handle operating wrench with each valve box.  Include tee 
handle with one pointed end, stem of length to operate valve, and socket-fitting 
valve-operating nut.  After installation of valve box cover and after installation of 
adjacent paving, if any, covers shall be sandblasted or wire-brushed as 
necessary and painted with bituminous black paint, unless another color is 
required by the Architect. 

C. Indicator Posts:  UL 789, FM-approved, vertical-type, cast-iron body with operating 
wrench, extension rod, and adjustable cast-iron barrel of length required for depth of bury 
of valve. Posts above and including connection to riser shall be sandblasted, if 
necessary, after installation and painted red, unless another color is required by the 
Architect. 

2.7 FREESTANDING FIRE HYDRANTS 

A. Description:  Cast-iron body, compression-type valve, opening against pressure and 
closing with pressure, 6-inch (DN150) mechanical-joint inlet, and 150-psig (1035-kPa) 
minimum working-pressure design.   

B. Outlet Threads:  NFPA 1963, with external hose thread used by the City of Los Angeles 
Fire Department.  Include cast-iron caps with steel chains. 

C. Operating and Cap Nuts:  Pentagon 1-1/2 inch (40 mm) point to flat.  Shall be pursuant to 
AWWA C503.  Size and shape of operating nuts and threads on hose and pumper 
connections shall match those on existing hydrants in the vicinity. 
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D. Direction of Opening:  Open hydrant valve by turning operating nut to left or 
counterclockwise. 

E. Exterior Finish:  Red or yellow (as directed by LOS ANGELES DEPARTMENT OF 
WATER AND POWER) alkyd-gloss enamel paint.  Entire hydrant above and including 
connection to riser shall be sandblasted, if necessary, after installation and re-painted. 

F. Wet-Barrel Fire Hydrants:  AWWA C503, two 2-1/2-inch NPS (DN65) and one 4-1/2-inch 
NPS (DN115) outlets, 6-inch NPS (DN150) threaded or flanged inlet, and base section 
with 6-inch NPS (DN150) mechanical-joint inlet.  Include interior coating according to 
AWWA C550. 

2.8 FIRE DEPARTMENT CONNECTIONS 

A. Exposed Fire Department Connections:  UL 405, cast-brass body, with thread inlets 
according to NFPA 1963 and matching local fire department hose threads, and threaded 
bottom outlet.  Include lugged caps, gaskets, and chains; lugged swivel connection and 
drop clapper for each hose-connection inlet; 18-inch- (460-mm-) high brass sleeve; and 
round escutcheon plate. 

1. Connections:  Two 2-1/2-inch NPS (DN65) inlets and 6-inch NPS (DN150) outlet. 
2. Inlet Alignment:  Inline, horizontal. 
3. Finish Including Sleeve:  Polished chrome-plated. 
4. Escutcheon Plate Marking:  "AUTO SPKR." 

2.9 ANCHORAGES 

A. Concrete Reaction Backing:  Portland cement concrete mix, 3000 psig (20.7 MPa). 

1. Cement:  ASTM C 150, Type I. 
2. Fine Aggregate:  ASTM C 33, sand. 
3. Coarse Aggregate:  ASTM C 33, crushed gravel. 
4. Water:  Potable. 

2.10 IDENTIFICATION 

A. Refer to Division 31 Section 31 00 00 "Earthwork" for underground warning tape 
materials. 

B. Arrange for warning tapes made of solid blue film with continuously printed black-letter 
caption "CAUTION--WATER LINE BURIED BELOW." 

2.11 ACCESSORIES 

A. Concrete for Thrust Restraints:  Concrete type specified in Section 03 30 00 – Cast-In-
Place Concrete. 

B. Backflow Preventer:  Type as required by the City of Los Angeles. 

C. Meter: Type as required by the City of Los Angeles. 

D. Extension Stems for Valve Operators:  

1. Where depth of valve is such that center-line is more than 3 feet below grade, 
provide operating extension stem to bring operating nut 6 inches below surface 
of ground and flash or box cover. 

2. Construct extension stems of steel, complete with 2 inch square operating nut. 
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PART 3 - EXECUTION 

3.1 EARTHWORK 

A. Refer to Division 31 Section 31 00 00 "Earthwork" for excavation, trenching, and 
backfilling. 

B. Refer to Standard Specifications for Public Works Construction – Green Book for cutting 
and patching of existing paving. 

C. Refer to Standard Specifications for Public Works Construction – Green Book for cutting 
and patching of paving. 

3.2 INSTALLATION - PIPE 

A. Maintain separation of water main from sewer piping in accordance with code. 

B. Install pipe to indicated elevation to within tolerance of 5/8 inches. 

C. Install grooved and shouldered pipe joints to AWWA C606. 

D. Route pipe in straight line. 

E. Install pipe to allow for expansion and contraction without stressing pipe or joints. 

F. Slope water pipe and position drains at low points. 

G. Form and place concrete for thrust restraints at each elbow or change of direction of pipe 
main. 

H. Establish elevations of buried piping to ensure not less than 2 ft of cover. 

I. Install trace wire continuous over top of pipe. 

3.3 INSTALLATION - VALVES AND HYDRANTS 

A. Set valves on solid bearing. 

B. Center and plumb valve box over valve.  Set box cover flush with finished grade. 

3.4 SERVICE CONNECTIONS  

A. Provide water service to utility company requirements with reduced pressure backflow 
preventer and water meter with by-pass valves and sand strainer. 

B. Provide sleeve in retaining wall for service main.  Support with reinforced concrete 
bridge.  Calk enlarged sleeve watertight. 

C. Anchor service main to interior surface of foundation wall. 

D. Provide 18 gage galvanized sheet metal sleeve surrounding service main to 6 inches 
above floor and 6 feet minimum below grade.  Size for 2 inches minimum of glass fiber 
insulation stuffing. 

3.5 INSPECTION 
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A. Examination: Examine substrates, adjoining construction and conditions under which 
Work is to be installed.  Do not proceed with Work until unsatisfactory conditions have 
been corrected. 

3.6 PREPARATION 

A. Field Measurements: Verify dimensions before proceeding with Work.  Obtain field 
measurements for work required to be fitted to other construction.  Be responsible for 
accuracy of such measurements and precise fitting and assembly of finished work. 

3.7 PIPING APPLICATIONS 

A. General:  Use pipe, fittings, and joining methods for piping systems according to the 
following applications: 

B. Transition couplings and special fittings with pressure ratings at least equal to piping 
pressure rating may be used in applications below, unless otherwise indicated. 

C. Do not use flanges or keyed couplings for underground piping. 

D. Fire-Protection Water-Service Piping:  Use the following: 

1. 4- to 8-Inch NPS (DN100 to DN200):  Ductile-iron, push-on-joint pipe; ductile-
iron, push-on-joint fittings; and gasketed joints. 

3.8 VALVE APPLICATIONS 

A. Drawings indicate valve types to be used.  Where specific valve types are not indicated, 
the following requirements apply: 

1. Underground Valves, 3-Inch NPS (DN80) and Larger:  AWWA, gate valves, non-
rising stem, with valve box. 

2. Underground Valves, 4-Inch NPS (DN100) and Larger:  UL/FM, gate valves, non-
rising stem, with indicator post. 

3.9 JOINT CONSTRUCTION 

A. Ductile-Iron Piping, Gasketed Joints for Fire-Service Piping:  According to UL 194 and 
AWWA C600. 

B. Dissimilar Materials Piping Joints:  Use adapters compatible with both piping materials, 
OD, and system working pressure.  Refer to "Piping Systems - Common Requirements" 
Article below for joining piping of dissimilar metals. 

3.10 PIPING SYSTEMS - COMMON REQUIREMENTS 

A. General Locations and Arrangements:  Drawings indicate general location and 
arrangement of piping systems.  Install piping as indicated, unless deviations to layout 
are approved in advance by the Architect or the Los Angeles Department of Public 
Works. 

B. Install components with pressure rating equal to or greater than system operating 
pressure. 

C. Install piping free of sags and bends. 

D. Install fittings for changes in direction and branch connections. 
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G. Piping Connections:  Unless otherwise indicated, make piping connections as specified 
below: 

1. Install dielectric fittings to connect piping of dissimilar metals. 

3.11 SERVICE ENTRANCE PIPING 

A. Extend water-service piping and connect to water-supply source and building water 
piping systems at outside face of building wall in locations and pipe sizes indicated. 

1. Terminate water-service piping at building wall until building water piping systems 
are installed.  Terminate piping with caps, plugs, or flanges as required for piping 
material.  Make connections to building water piping systems when those 
systems are installed. 

B. Sleeves and mechanical sleeve seals are specified in Division 22 Section "Mechanical”. 

C. Install underground piping with restrained joints at horizontal and vertical changes in 
direction.  Use restrained-joint piping, thrust blocks, anchors, tie-rods and clamps, and 
other supports. 

3.12 PIPING INSTALLATION 

A. Pipe Laying:  inspect pipe for cracks or other defects before installation.  Do not use 
defective damaged or unsound pipe.  Remove foreign matter from pipe interior before 
lowering into trench.  Keep work clean and prevent water, earth or other substances from 
entering pipes or fittings.  Do not lay pipe in water or when trench or weather conditions 
are unsuitable for work.  Start laying at lowest point and lay pipe sections with spigot or 
tongue pointing in direction of flow.  Lay pipe true to line and grade to form smooth and 
uniform invert.  Place pipe with uniformly distributed bearing for bottom quarter of pipe.  
Excavate recesses to accommodate pipe bells, sleeves, glands or other fittings.  Do not 
allow cinders, loam, humus, or brickbats to come in contact with pipe, valves, or fittings.  
Take up and re-lay pipe that has grade or joint disturbed after lying. 

B. Curves and Offsets:  Do not exceed pipe manufacturer's recommendations for deflections 
from straight line or grade, between extended center lines of 2 connecting pipes as made 
necessary by curves or offsets.  If alignment requires deflections in excess of pipe 
manufacturer's recommendations, provide special bends or sufficient number of shorter 
lengths of pipe to provide angular deflections within limit set forth, as authorized by 
Engineer. 

C. Pipe Joints:  Provide in accordance with manufacturer's recommendations.  Architect 
may require that manufacturer's representative be present at start of pipe laying 
operations to instruct contractor's workmen in proper methods to be employed.  Obtain 
full contact between joined surfaces and keep each joint clean so that joint is not 
damaged or displaced.  After joint is installed, immediately coat exposed bolt threads with 
bituminous compound. 

D. Water-Main Connection:  Arrange for tap to me made by the Los Angeles Department of 
Water and Power or their water main, of size and in location indicated. 

E. Comply with NFPA 24 for fire-protection water-service piping materials and installation. 

F. Install ductile-iron piping according to AWWA C600. 

1. Encase piping with PE film according to ASTM A 674 or AWWA C105. 
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2. Install encasement per manufacturer's written instructions.  Close seams and 
overlaps in the polyethylene tubes with polyethylene compatible adhesive tape.  
The tape shall be approximately two inches wide and shall have the ability to 
bond securely to a metal surface and the polyethylene material.  Repair all rips, 
tears and other damage with suitable adhesive tape. 

D. Bury piping with depth of cover over top at least 30 inches (750 mm) and according to the 
following: 

1. Under Driveways:  With at least 36 inches (900 mm) cover over top. 

2. If trenching before rough grading is completed would result in a lesser depth of 
cover than specified above, then trenching for water piping installation shall not 
be done until the specified minimum cover depth can be effected.  If construction 
traffic will be allowed to pass over completed water piping installations prior to 
finish paving, then a protective pavement blanket at least equivalent to the final 
pavement and base thickness shall be constructed within the vehicle access area 
for a minimum distance of three feet on either side of the pipe.  As an alternative 
to the temporary pavement blanket, the water pipe shall be installed at a 
minimum of two (2) feet deeper than specified within construction traffic areas. 

3.13 ANCHORAGE INSTALLATION 

A. Install anchorages for tees, plugs and caps, bends, crosses, valves, and hydrant 
branches.  Include anchorages for the following piping systems: 

1. Gasketed-Joint, Ductile-Iron, Potable-Water Piping:  According to AWWA C600. 

2. Fire-Service Piping:  According to NFPA 24. 

B. Apply full coat of asphalt or other acceptable corrosion-retarding material to surfaces of 
installed ferrous anchorage devices. 

3.14 VALVE INSTALLATION 

A. General Application:  Use mechanical-joint-end valves for 3-inch NPS (DN80) and larger 
underground installation.  Use non-rising-stem UL/FM gate valves for installation with 
indicator posts. 

B. AWWA-Type Gate Valves:  Comply with AWWA C600.  Install underground valves with 
stem pointing up and with cast-iron valve box. 

C. UL/FM-Type Gate Valves:  Comply with NFPA 24.  Install underground valves and valves 
in pits with stem pointing up and with vertical cast-iron indicator post. 

3.15 FIRE HYDRANT INSTALLATION 

A. General:  Install each fire hydrant with separate gate valve in supply pipe, anchor with 
restrained joints or thrust blocks, and support in upright position. 

B. Wet-Barrel Fire Hydrants:  Provide for drainage. 

C. AWWA-Type Fire Hydrants:  Comply with AWWA M17. 

D. UL/FM-Type Fire Hydrants:  Comply with NFPA 24. 

3.16 FIRE DEPARTMENT CONNECTION INSTALLATION 
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A. Install fire department connection of type and features indicated. 

3.17 IDENTIFICATION INSTALLATION 

A. Install continuous plastic underground warning tape during back-filling of trench for 
underground water-service piping.  Locate 6 to 8 inches (150 to 200 mm) below finished 
grade, directly over piping. 

3.18 FIELD QUALITY CONTROL 

A. Compaction testing will be performed in accordance with ASTM D1557. 

B. If tests indicate Work does not meet specified requirements, refer to Section 01 45 40 – 
Inspection of the Work and Section 01 45 30 – Sampling, Testing and Fabrication 
Inspection. 

C. Provide hydrostatic leak test as indicated in the California Code of Regulations, Title 24 - 
Building Standards, Part 5, 1998 Basic Plumbing Regulations with State Amendments. 

D. Piping Tests:  Provide labor and test equipment including test pumps, gauges, 
instruments and other equipment required.  Use test quality pressure gauges with range 
of approximately twice test pressure.  Use calibrated gauges and instruments with current 
calibration seals or certificates. 

1. Conduct piping tests before joints are covered and after thrust blocks have 
hardened sufficiently.  Fill pipeline 24 hours before testing and apply test 
pressure to stabilize system.  Use only potable water. 

a. Remove equipment subject to damage by test pressure from systems 
during testing.  Replace removed equipment after testing.  Systems may 
be tested in sections as work progresses; however, previously tested 
portion shall become part of later test of composite system.  Correct 
leaks by remaking joints with new material.  Test time accrues only while 
full test pressure is on system.  Test before backfilling, concealing, 
insulating, or making connections to potable water system. 

b. Testing of the newly laid piping or any valved section of piping shall be 
accomplished  after the lines are laid, the joints and accessories 
installed, and the trench partially backfilled, leaving the joint exposed for 
examination.  The piping shall be subjected for a minimum of two hours 
to a pressure of one and one-half times the working pressure, but in no 
case less than 150 pounds per square inch or at a duration and pressure 
determined by local codes, whichever is more stringent.  Examine all 
exposed pipe, joints, fittings and accessories during the test period.  
Replace or repair defective portions of the system, and repeat tests until 
results are satisfactory 

E. Prepare reports for testing activities. 

3.19 CLEANING 

A. Clean and disinfect water distribution piping as follows: 

1. Purge new water distribution piping systems and parts of existing systems that 
have been altered, extended, or repaired before use. 
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2. Use purging and disinfecting procedure prescribed by authorities having 
jurisdiction or, if method is not prescribed by authorities, use procedure described 
in AWWA C651 or as described below: 

a. Comply with NFPA 24 for flushing of piping.  Flush piping system with 
clean, potable water until dirty water does not appear at points of outlet. 

1) Fill system or part of system with water/chlorine solution 
containing at least 50 ppm of chlorine.  Isolate system or part 
thereof and allow to stand for 24 hours. 

2) Drain system or part of system of previous solution and refill with 
water/chlorine solution containing at least 200 ppm of chlorine; 
isolate and allow to stand for 3 hours. 

3) Following allowed standing time, flush system with clean, potable 
water until chlorine does not remain in water coming from 
system. 

4) Submit water samples in sterile bottles to authorities having 
jurisdiction.  Repeat procedure if biological examination shows 
evidence of contamination. 

B. Prepare reports for purging and disinfecting activities. 

END OF SECTION 
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SECTION 33 41 10 

STORM DRAIN SYSTEM 

PART 1 - GENERAL 

*1.1 DESCRIPTION 

A. Furnish all labor, materials and equipment necessary to provide "on-site" Storm Drain 
System as shown on the Contract Drawing and specified herein. 

B. Repair and construct paving and bases after removal or installation of Storm Sewerage 
System. 

1.2 QUALITY ASSURANCE 

A. Bonded Contractor: For connection to City’s Storm Drain System including any catch 
basin or structure, the Contractor specializing in the Storm Drain System connection work 
of this section shall be preapproved, bonded, and certified by Los Angeles City Bureau of 
Engineering.  Submit certificates verifying Contractor’s qualifications prior to start of work.

B. Labor:  Use adequate numbers of skilled laborers who are thoroughly trained and 
experienced in the necessary crafts and who are completely familiar with the specified 
requirements and the methods needed for proper performance of the work of this 
Section. 

*C. Codes and Regulations:  Conform to the applicable Los Angeles City Building Code and 
Amendments, Los Angeles City Bureau of Engineering Standard Plans, and the Standard 
Specifications for Public Works Construction (SSPWC), latest edition. 

*1.3 SUBMITTALS 

A. Comply with applicable provisions in the Section 01 33 00 - SUBMITTALS of DIVISION 1 
- GENERAL REQUIREMENTS of the Project Manual. 

B. Product Data:  The Contractor has received the City's "Notice to Proceed", submit: 

1. Materials list of items proposed to be provided under this Section and other 
related Sections; 

2. Manufacturer's Specifications and other data needed to prove compliance with 
the specified requirements; 

3. Manufacturer's recommended installation procedures which, when approved by 
the City Engineer or the Consultant, will become the basis for accepting or 
rejecting actual installation procedures used on the Work. 

C. Contractor’s proof of qualification. 

*D. Shop Drawings:  Submit complete shop fabrication drawings of all steel pipe, pipe 
specials and joint details.  Contractor shall also submit a schedule of pipe marks 
accompanied by a plan showing the field location of each mark. 

E. Closeout Documents:  Submit two CD’s and one hard copy of the following documents to 
the City Engineer at substantial completion: 
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1. Maintenance Log: Provide Microsoft Excel spreadsheet containing the following 
information: 

a. Maintenance log and upkeep records of the installed post construction 
BMP.  Include the following headers as a minimum: “Date of Service”, 
“Location of BMP”, “Type of Maintenance or Service”, “Notes”, “Next 
Scheduled Preventive Maintenance Due”, and “Inspector Signature”. 

b. Maintenance Requirements: Include the following headers as a 
minimum: “BMP Description”, “Location of BMP and Map Grid Location” 
and “Type of Maintenance or Service Needed”, i.e.; weekly, monthly, 
quarterly, etcetera. “Stock No.”, “Manufacturer Contact Information”, 
along with “Frequency” i.e.: weekly, monthly, quarterly, etcetera and 
“Special Instructions”. 

2. Maintenance Manuals: Provide Maintenance Manual, for installed storm drainage 
BMP components, along with requirements, replacement or maintenance 
schedule, and plans with the location of each BMP component.  This manual 
shall include product information cut sheets, shop drawings, vendor information 
for each component and warranty. 

3. Record drawings: ‘As-Builts’ site plan(s) showing post construction BMP.  
Provide a copy of a marked record set, with red pencil identifying any variations 
from design documents. 

4. Training Documentation: 

a. City designated attendees sign off training sheet. 

b. Two DVD’s of materials covered in the training and components 
installed. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Deliver material and products with certified delivery tickets to the job-site where directed 
by the City Engineer or the Consultant. 

B. Store materials on the job located where directed by the City Engineer or the Consultant 
and not interfering with work operations of this Section. 

C. Handle materials safely in a manner avoiding damage prior to and during installation and 
not damaging work of other trades. 

1.5 PROTECTION 

A. Required:   

Furnish, erect and maintain barriers, lights and signs as necessary to protect the public, 
Contractor's and City's personnel and work under this Contract in accordance with Work 
Area Traffic Control Handbook until such time for backfilling of trenches and subsequent 
Contracted Site and "Street Work" operations. 

*1.6 PERMIT 

A. Required:  
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1.  Street Repair A Permit for the installation of storm drain pipes in public right-of-
ways. 

*1.7 INSPECTION 

A. Required:  

1. All work outside the property lines regarding storm drain line connections to the 
street storm drain or gutters through sidewalk and curbs or as called for on the 
Contract Drawings, by the Storm Drain Connection Inspector of the Bureau of 
Contract Administration.  Contractor shall make necessary arrangement in 
accordance with the permit requirements. 

2. All work inside the property lines regarding storm drain lines shall be inspected 
by the Los Angeles City Department of Building and Safety. 

B. Notification:  Contractor shall notify all local governing agencies and arrange for required 
inspection. 

1.8 COORDINATION

A. Required:  All on-site storm drain work shall be fully coordinated with other Contracted 
Work operations as per approved work scheduled. 

1.9 TRAINING OF CITY PERSONNEL 

A. At substantial completion, and when the storm drainage system is operational, 
representatives from the contractor and manufacturer(s) of the components, specified 
and installed at the site, shall provide up to 8 hours of training.  Date, time and location 
for the training shall be coordinated through the City Engineer.  Have the City designated 
attendees sign off training sheet and provide a copy to the City Engineer. 

B. Training period shall cover but not be limited to the following: 

1. Explain the operation of storm drainage system and its design intent. 

2. Explain the maintenance requirements of every component of the system. 

3. Provide recommendations of practices to minimize or eliminate negative impact 
on the system. 

4. Provide maintenance schedule, as recommended by the manufacturers, for 
every component, and review it with the City Maintenance and Operations staff. 

5. Conduct a site walk, identify every component of the system and demonstrate its 
operation. 

6. Training shall be conducted with the use of a Maintenance log and Maintenance 
manual. 

1.8 SURPLUS MATERIALS 

A. Provide sufficient additional materials for each component of BMP that requires 
replacement or service during the first year. 
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PART 2 - PRODUCTS 

*2.1 PIPE MATERIAL (As applicable) 

A. PVC Pipe:  ASTM D2665, Schedule 80: 

1. Fittings:  ASTM D2466, PVC. 

2. Joints:  ASTM D2855, solvent weld. 

3. Trace Wire:  Magnetic detectable conductor, brightly colored plastic covering, 
imprinted with "Water Service" in large letters. 

B. Reinforced Concrete Pipe:  As per Section 207-2 - REINFORCED CONCRETE PIPE of 
the Standard Specifications for Public Works Construction (SSPWC), sizes as indicated 
on the Contract Drawings. 

C. Non-Reinforced Concrete Pipe:  "Extra Strength" complying with Section 207-1 - NON-
REINFORCED CONCRETE PIPE of SSPWC and ASTM C14 - SPECIFICATION FOR 
CONCRETE SEWER, STORM DRAIN, AND CULVERT PIPE, sizes as indicated on the 
Contract Drawings. 

  D. Cast Iron Pipe:  "MG coupling@ type with stainless steel clamp, neoprene gasket and 
stainless steel bolts and nuts "MG Coupling" trade marked and conforming to APMD 
Uniform Plumbing Code; sizes as indicated on the Contract Drawings or hubless type 
pipe with neoprene gasket type joints secured with stainless steel bands.

E. Corrugated Metal Pipe:  As per Section 207-11 - CORRUGATED STEEL PIPE AND 
PIPE ARCHES of the SSPWC; sizes as indicated on the Contract Drawings. 

F. Vitrified Clay Pipe:  As per Section 207-8 - VITRIFIED CLAY PIPE and for plastic wedge-
lock type fittings as per Section 208-2.1.5 of the SSPWC, sizes as indicated on the 
Contract Drawings. 

G. Cleanout: To be located every fifty (100) feet at finish grade or floor inside of building with 
pipe extensions from horizontal runs installed with long turn radius or at an angle of 45 
degrees or less.   

1. Paved area - Smith Fig. 4020, secure round top, spigot connection, set in 
concrete flush with paved surface. 

2. Unpaved area - Smith Fig. 4240 with extensions to finish grade. 

H. Polyethylene Encasement: Furnished and installed for the protection of Ductile and Cast 
Iron pipes, fittings, valves and appurtenance if specified on the drawings or the provisions 
of the Project Manual in accordance with the requirements of ANSI A21.5 (AWWA C-
105). 

I. Pipe Sleeve: Use Schedule 10 Black Steel Pipe in concrete walls and floorings.  Use 24 
gage galvanized iron or steel in lath and plaster partition. 

*2.2 CONCRETE MATERIALS 

A. Required for Catch Basins:  Concrete having a compressive strength of 3250 psi at 28 
days as per Section 303 of the SSPWC and in Section 03 30 00 - CAST-IN-PLACE 
CONCRETE of the Project Manual. 
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*2.3 CATCH BASIN GRATE AND FRAME 

Alhambra Foundry Ltd., Alhambra, California, No. A-2012 Standard Heavy Weight Traffic Cast Iron 
(square or rectangular grate and frame), size as indicated on the Contract Drawings, or equal. 

or

Alhambra Foundry Ltd., Alhambra California, No. A-2442 (Rectangular Trench Grate with Steel 
Angle Frame), sizes as indicated on the Construction Drawings, or equal. 

*2.4 CURB DRAIN PIPE 

Rectangular in shape conforming to Los Angeles City Bureau of Engineering Standard Plan S-
503, latest edition.  Material shall be Alhambra Foundry Rectangular Cast Iron Pipes and 
adaptors, Part A-470 (Rectangular Cast Iron Pipe and Adaptors) and A-480 (Cast Iron Pipe 
Adaptors, round to rectangular pipe). 

2.5 MISCELLANEOUS MATERIALS (As Applicable) 

A. Miscellaneous Metals:  See Section 05 50 00 - METAL FABRICATIONS of the Project 
Manual. 

1. Conform to Section 206 - Miscellaneous Metal Items of the Standard 
Specifications for Public Works Construction. 

2. Hot-dip galvanize steel parts after fabrication and before installation, in 
accordance with Section 210 - Paint and Protective Coatings of the Standard 
Specifications for Public Works Construction. 

3. Grates and Frames: Vandal-proof design and construction. 

B. Grout:  See Section 03 30 00 - CAST-IN-PLACE CONCRETE of the Project Manual. 

C. Mortar:  Comply with requirements of ASTM C270 - SPECIFICATION FOR MORTAR 
FOR UNIT MASONRY, Type "M" except the maximum placement time shall be one hour. 
 No mortar shall be used which has begun to set; retempering not permitted. 

D. Pipe Bedding and Backfill Materials:  See Sub-Section 3.3 hereinafter, Section 02310-
EARTHWORK of SSPWC and other Sections of the Project Manual. 

1. Sand shall be graded as follow: 

Sieve size Percentage Passing Sieves 
       3/8"       100% 
No.     4  60-100% 
No.     8  65 - 90%
No.   16  45 - 70% 
No.   30  25 - 45% 
No.   50  10 - 20% 
No. 100    2 -   8% 
No. 200    0 -   4% 
No. 220    0 -   3%
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2. Concrete shall be in accordance with the Los Angeles City Bureau of 
Engineering Standard Plan S-251, latest edition. 

E. Rock: Rock shall be of such size and shape as to form a stable structure at the discharge 
end of the corrugated pipe.  Rock shall be sound, durable, hard, resistant to abrasion and 
free from lamination, weak cleavage places and the undesirable effects of weathering.  
All materials shall be clean and free from deleterious impurities, including alkali, earth, 
clay and adherent coatings. 

PART 3 - EXECUTION 

3.1 SURFACE CONDITIONS 

Examine the areas and conditions under which work of this Section will be performed.  Correct 
conditions detrimental to timely and proper completions of the Work.  Do not proceed until 
detrimental conditions are corrected as directed by the City Engineer or the Consultant. 

3.2 EXCAVATING AND TRENCHING 

A. General:  

1. Conform to the requirements as specified on the drawings, Los Angeles City 
Plumbing Code, Standard Specifications for Public Works Construction and other 
sections of the Project Manual.  Case 1 Bedding installation of Los Angeles City 
Bureau of Engineering Standard Plan S-251, latest edition shall be used for all 
piping laying.  Any piping with 8 feet or more cover or backfill, trench width shall 
not exceed the maximum allowable trench width as shown in Standard Plan S-
251.

2. Excavate trenches to provide for a minimum 4-inch thickness of bedding sand 
below bottom of pipe couplings.  There shall be a minimum side clearance of 6 
inches on each side.

*B. Provide excavation and trenches for storm drain piping systems, concrete catch basins 
indicated on the Contract Drawings in accordance with applicable requirements specified 
in Section 02 31 00 - EARTHWORK. 

3.3 STORM DRAIN SYSTEM CONSTRUCTION 

A. General:  In strict accordance with pipe manufacturer’s recommendations and the Los 
Angeles City Plumbing Code and the SSPWC. 

B. Installation of Pipe:  In accordance with Sec. 306-1.2 INSTALLATION OF PIPE of the 
SSPWS on unyielding bedding foundations with uniform bearing under full length of pipe 
barrels; walking on or disturbing pipe in any manner after joints have been made, not 
permitted; at close of each day's work or whenever work is stopped for any reason, 
protect ends of pipe with temporary tight fitting closures.  Slope as per Contract 
Drawings. 

C. For non-ferrous drain pipe, installed with less than 12 inches of cover to finished grade, 
provide 4-inches concrete encasement. 

D. Seal all wall and flooring penetrations and sleeves with applicable fire stopping or sealant 
material.  Obtain inspection prior to wall closure or trench backfill. 

E. Bedding:   
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1. Provide for a minimum 4-inch thickness of bedding sand below bottom of pipe 
barrels; any over-excavations may require concrete pipe bedding and to be filled 
with slurry backfill or structural backfill in accordance with Standard Plan S-251, 
latest edition, at Contractor's expense; bedding sand to be tamped and 
compacted and accurately graded and shaped to support bottom quadrant of 
pipe, with coupling holes dug prior to placement of pipe. 

2. Backfill:  Provide sand backfill to an elevation of 12 inches over the top of the 
pipe and floor in accordance with Section 306-1.3.3 – WATER DENSIFIED 
BACKFILL.  Use clean earth material for remainder of backfill to required finish 
grade and compact for yard paving. 

F. Pipe Juncture With Concrete Structures:  Set pipe ends as necessary for casting-in-place 
or grouting-in-place after construction of such structures.  Junctures with existing storm 
drain channels to be in accordance with the standards and specifications of the Los 
Angeles County Flood Control District. 

G. Fill Joints:  (Other than wedge-lock type) with mortar troweled smooth on inside of pipe; 
keep mortar joints damp until backfill is placed. 

H. Pipe Juncture With Concrete Structures:  Set pipe ends as necessary for casting-in-place 
or grouting-in-place after construction of such structures. 

I. Pipe Joints of Corrugated Pipe:  Field jointing shall conform to provisions of Section 306-
1.2.7 - FIELD JOINTING OF CORRUGATED METAL PIPE of the SSPWC.  Provide 
prefabricated turns and bends on change in direction, joints to meet job needs. 

*J. Corrugated Pipe Anchors: 

1. Where above grade corrugated pipe shall uniformly bear on grade and be 
anchored thereto by means of galvanized steel pipe anchors penetrating the 
grade or slope of earth bank a minimum of 18-inches, as indicated on the 
Contract Drawings. 

2. Where pipe is below grade provide cast-in-place concrete collars where indicated 
on the Contract Drawings. 

*3.4 CONCRETE STRUCTURES 

A. Catch Basins:  Section 303-1- CONCRETE STRUCTURE and 303-1.4.4(b) - 
STANDARD CATCH BASIN of the SSPWC as applicable.  Forms to be of 1-inch 
minimum thick plywood; remove forms minimum 24-hours after concrete pour; top 
surface of catch basins to conform to drawing details or paving grades and as directed by 
the City Engineer or the Consultant; steel trowel finish and lightly brushed with bristle 
brush all exposed surfaces; gratings and frames to be set flush and level with top surface 
of basin or as otherwise indicated on the Contract Drawings. 

B. Maintenance Holes:  Construct at location and to elevations indicated on the Contract 
Drawings, in accordance with details and materials noted thereon; set precast concrete 
segments with full mortar joints troweled smooth on interior of manhole; set cover frames 
in full mortar bed and accurately to meet paving grades. 
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*3.5 BACKFILL 

A. Place approved washed sand 12-inches above top of pipe and the balance of backfill 
shall  be approved clean earth material free from rock or large clods larger than 1-inch in 
size.  If excavated material is unsuitable or rejected; Contractor shall provide approved 
imported materials as necessary to complete the work. 

B. No backfill material shall be deposited against the concrete structure until the concrete 
has developed not less than the specified 28 - day compressive strength. 

*3.6 STREET WORK 

A. Required:  All work outside property lines extending under sidewalks and connecting to 
existing storm drain structures shall comply with applicable sections of the SSPWC and 
as directed by the Bureau of Engineering.  Complete all such work and obtain required 
approval prior to start of any concrete paving or sidewalk work. 

1. Line and grade verification of drainpipe. 

2. Trench backfill and compaction. 

or

B. Required:  All work outside the property lines extending under the sidewalks and 
discharging into gutter through the curb shall comply with applicable Sections of the 
SSPWC and as directed by the City Engineer.  Complete all such work and obtain 
inspection prior to start of any concrete paving, curb and gutter, and sidewalk. 

3.7 TESTING (As Applicable) 

A. Required:  Provide personnel and equipment necessary, and perform tests required to 
demonstrate that the work of this Section has been completed in accordance with the 
specified requirements. 

B. Hydrostatic Test on Watertight Joints: 

1. Make a hydrostatic test on each watertight joint.  Test one sample of each type 
watertight joint used.  If one sample fails because of faulty workmanship, test an 
additional joint. 

2. Demonstrate that joints in reinforced and unreinforced concrete pipe comply with 
ASTM C443 - SPECIFICATION FOR JOINTS FOR CIRCULAR CONCRETE 
SEWER AND CULVERT PIPE, USING RUBBER GASKETS. 

3. Comply with ASTM C425 - SPECIFICATION FOR COMPRESSION JOINTS 
FOR VITRIFIED CLAY PIPE AND FITTINGS for tests of joints in clay pipe. 

4. Make tests in concrete pipe and clay pipe at an internal hydrostatic pressure of 
10 psi for 24-hours. 

5. Replace or repair joints found to be faulty.  Repeat the test and repair cycle until 
joints are demonstrated to meet the specified requirements. 

END OF SECTION 
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SECTION 33 47 77 

CHEMICAL RESISTANT GEOMEMBRANE VAPOR BARRIERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Furnish and install chemical resistant geomembrane vapor barriers as indicated on the 
drawings and specified. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, and accessories for 
geomembrane vapor barriers. 

B. Shop Drawings: Include panel layout, seams, penetrations, perimeter anchorage, and 
methods of attachment and sealing to other construction. Differentiate between factory 
and field seams and joints. 

C. Samples: For each exposed product and for each color specified. Include one 12-inch 
(300-mm) seam length for factory-bonded sheets and one 12-inch (300-mm) seam length 
for field-bonded sheets. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Product Test Reports: For each geomembrane sheet, for tests performed by a qualified 
testing agency. 

C. Source quality-control reports. 

D. Field quality-control reports. 

E. Sample Warranty: For manufacturer's special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For geomembrane vapor barriers. 

1.7 QUALITY ASSURANCE 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 
and approved by manufacturer. 
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1.8 WARRANTY 

A. Manufacturer's Special Warranty: Manufacturer agrees to repair or replace 
geomembrane vapor barrier and that fail(s) in materials or workmanship within specified 
warranty period. 

1. Failures include, but are not limited to, the following: 

a. Leaks in geomembrane vapor barrier. 
b. Defects in seams. 
c. Cracks and holes in floating cover. 

2. Warranty Period: Three years from date of Substantial Completion. 

1.9 REFERENCES  

A. American Society for Testing and Materials (ASTM) 

1. D 1004 Test Method for Initial Tear Resistance of Plastic Film and Sheeting 

2. D 1603 Test Method for Carbon Black in Olefin Plastics 

3. D 3895 Standard Test Method for Oxidative-Induction Time of Polyolefins by 
Differential Scanning Calorimetry 

4. D 4218 Standard Test Method for Determination of Carbon Black in Polyethylene 
Compounds 

5. D 4833 Standard Test Method for Index Puncture Resistance of Geotextiles, 
Geomembranes, and Related Products 

6. D 5199 Standard Test Method for Measuring Nominal Thickness of Geotextiles 
and Geomembranes 

7. D 5596 Standard Test Method for Microscopic Evaluation of the Dispersion of 
Carbon Black in Polyolefin Geosynthetics 

8. D 5994 Standard Test Method for Measuring Core Thickness of Textured 
Geomembranes 

9. D 6392 Standard Test Method for Determining the Integrity of Nonreinforced 
Geomembrane Seams Produced Using Thermo-Fusion Methods  

10. D 6693 Standard Test Method for Determining Tensile Properties of 
Nonreinforced Polyethylene and Nonreinforced Flexible Polypropylene 
Geomembranes 

11.  D 7240 Standard Practice for Leak Location using Geomembranes with an 
Insulating Layer in Intimate Contact with a Conductive Layer via Electrical 
Capacitance Technique (Conductive Geomembrane Spark Test)  

12. GRI GM 13 Test Properties, Testing Frequency and Recommended Warranty for 
High Density Polyethylene (HDPE) Smooth and Textured Geomembranes 

13. GRI GM 17 Test Properties, Testing Frequency and Recommended Warranty for 
Linear Low Density Polyethylene (LLDPE) Smooth and Textured Geomembranes   
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1.10 DEFINITIONS 

A. Construction Quality Assurance Consultant (CONSULTANT) - Party, independent from 
MANUFACTURER and INSTALLER that is responsible for observing and documenting 
activities related to quality assurance during the lining system construction. 

B. ENGINEER- The individual or firm responsible for the design and preparation of the 
project’s Contract Drawings and Specifications. 

C. Geomembrane Manufacturer (MANUFACTURER) - The party responsible for 
manufacturing the geomembrane rolls.    

D. Geosynthetic Quality Assurance Laboratory (TESTING LABORATORY) - Party, 
independent from the OWNER, MANUFACTURER and INSTALLER, responsible for 
conducting laboratory tests on samples of geosynthetics obtained at the site or during 
manufacturing, usually under the direction of the OWNER. 

E. INSTALLER- Party responsible for field handling, transporting, storing, deploying, 
seaming and testing of the geomembrane seams. 

F. Panel- Unit area of a geomembrane that will be seamed in the field that is larger than 100 ft2.  

G. Patch - Unit area of a geomembrane that will be seamed in the field that is less than 100 ft2. 

PART 2 - PRODUCTS 

2.1 CHEMICAL RESISTANT GEOMEMBRANE VAPOR BARRIERS 

A. Subject to review of action submittals by the Architect for compliance with requirements, 
products shall be those indicated on the drawings (Monoshield by Land Science) or an 
acceptable substitution. 

B. The vapor barrier system shall be a 30-mil thick composite geomembrane comprised of 
flexible chemically resistant metallized film laminated to a geotextile, a copolymer 
polyethylene and tear resistant PET reinforced grid structure. 

C. Geomembrane Rolls 

1. Geomembrane shall be free of holes, pinholes as verified by on-line electrical 
detection, bubbles, blisters, excessive contamination by foreign matter, and nicks 
and cuts on roll edges. 

2. Geomembrane material is to be supplied in roll form. Each roll is to be identified 
with labels indicating roll number, thickness, length, width and manufacturer. 

3. All vapor barrier sheets produced at the factory shall be inspected prior to 
shipment for compliance with the physical property requirements and be tested 
by an acceptable method of inspecting for pinholes.  If pinholes are located, 
identified and indicated during manufacturing, these pinholes may be corrected 
during installation. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for soil 
compaction and grading; for subgrade free from angular rocks, rubble, roots, vegetation, 
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debris, voids, protrusions, and ground water; and for other conditions affecting 
performance of geomembrane vapor barrier. 

B. Examine surfaces where geomembrane vapor barrier will be placed and the substrate 
conditions required and for correct location and configuration. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary ballast, until edges are permanently secured, that does not damage 
geomembrane vapor barrier to prevent uplift of geomembrane in areas with prevailing 
winds. 

B. Prepare surfaces of construction penetrating through geomembrane according to 
geomembrane manufacturer's written instructions. 

C. Remove curing compounds and coatings from concrete surfaces to be sealed to 
geomembrane. 

3.3 INSTALLATION 

A. General: Place geomembrane vapor barrier over prepared surfaces to ensure minimum 
handling. Install according to Shop Drawings and in compliance with geomembrane liner 
manufacturer's written instructions. Begin placing geomembrane at Project's upwind 
direction and proceed downwind. Install geomembrane vapor barrier in a relaxed condition, 
free from stress and with minimum wrinkles, and in full contact with subgrade. Do not 
bridge over voids or low areas in the subgrade. Fit closely and seal around inlets, outlets, 
and other projections through geomembrane vapor barrier. Permanently secure edges. 

B. Field Seams: Comply with geomembrane manufacturer's written instructions. Form 
seams by lapping edges of panels 2 to 4 inches (50 to 102 mm), unless instructions 
require a larger overlap. Wipe contact surfaces clean and free of dirt, dust, moisture, and 
other foreign materials. Use solvent-cleaning methods and grind geomembrane seam 
surfaces if recommended by geomembrane vapor barrier manufacturer. Proceed with 
seaming at required temperatures for materials and ambient conditions. Continuously 
bond sheet to sheet to construct single or double seams of width recommended for 
method of seaming used. Seal or fuse free seam edges. Inspect seams and reseal voids. 

1. Adhesive Bonding: Apply bonding cement to both contact surfaces in seam area 
and press together immediately, or use other seaming methods as instructed by 
geomembrane vapor barrier manufacturer. Roll to press surfaces together, to 
distribute adhesive to leading edges of panels, and to remove wrinkles and 
fishmouths. Remove excess adhesive. 

2. Thermal Bonding: Use thermal-welding technique recommended by 
geomembrane vapor barrier manufacturer. Apply pressure to smoothly bond 
surfaces together. Examine for and patch wrinkles and fishmouths. 

C. Attachment to Concrete: Use manufacturer's standard system to suit Project conditions. 
Support adhesive and geomembrane on minimum 8-inch- (200-mm-) wide concrete 
substrate unless otherwise indicated. 

D. Geomembrane Repairs: Repair tears, punctures, and other imperfections in 
geomembrane field and seams using patches of geomembrane material,  



WORK ORDER NO. E1701121B CHEMICAL RESISTANT GEOMEMBRANE 
RESEDA SKATE FACILITY VAPOR BARRIERS 

33 47 77 - 5 

E. Bonding materials, and bonding methods according to geomembrane vapor barrier 
manufacturer's written instructions. Apply bonding solvent or weld to contact surfaces of 
both patch and geomembrane vapor barrier, and press together immediately. Roll to 
remove wrinkles. 

3.4 FIELD QUALITY CONTROL 

A. Testing Agency: Owner may will engage and will pay (if engaged) a qualified testing 
agency to perform tests and inspections. 

B. Nondestructive Testing: Visually inspect seams and patches. Comply with ASTM D4437 
for Air Lance Test, Vacuum Box Testing, or Ultrasonic (High Frequency) Pulse Echo 
Testing or with GRI Test Method GM6, as applicable to geomembrane vapor barrier and 
seam construction. Record locations of failed seams and patches. Individually number 
and date occurrences and details of leak and remedial action. Repair leaking seams and 
patches. 

C. Destructive Testing: Comply with GRI Test Method GM19, as applicable to 
geomembrane vapor barrier and seam construction. Record locations of sample locations 
and failed seams. Individually number and date occurrences and details of leak and 
remedial action. Repair leaking seams and patches, and test sample locations. 

D. Prepare test and inspection reports. 

3.5 PROTECTION 

A. Protect installed geomembrane vapor barrier according to manufacturer's written 
instructions. Repair or replace areas of geomembrane vapor barrier damaged by 
scuffing, punctures, traffic, rough subgrade, or other unacceptable conditions. 

B. Before initial filling of pond or placement of earth cover, inspect seams and patched 
areas to ensure tight, continuously bonded installation. Repair damaged geomembrane 
vapor barrier and seams and re-inspect repaired work. 

END OF SECTION 
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1.0 INTRODUCTION 
 
This report contains the findings of our geotechnical study performed at the site of the 
proposed Reseda Ice and Roller Rink project located in the Reseda area of the City of 
Los Angeles, California.  
 
This data report is written for the project described herein and is intended for use solely 
by city of Los Angeles and its design team.  It should not be used as a bidding document 
but may be made available to the potential contractors for information on factual data 
only.  For bidding purposes, the contractors should be responsible for making their own 
interpretation of the data contained in this report. 
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2.0 SITE AND PROJECT DESCRIPTION 
 
2.1 Site Description 
 
The project site consists of four (4) separate parcels that are located along the south side 
of West Sherman Way. The parcels are divided by an existing east-west alley way, parcel 
fences and private properties located southwest of the intersection of West Sherman Way 
and Lindley Avenue in the Reseda area of Los Angeles. 
 
The subject site for the proposed ice and roller rink has ground surface elevations ranging 
from approximately 733 feet to 735 feet relative to mean-sea-level (MSL) respectively, 
with surface gradients flowing down gradient toward the south and southwest. The site 
coordinates are: North latitude: 34.20044 degrees, West longitude: 118.52981 degrees.  
 
2.2 Project Description 
 
The project site consists of four (4) separate parcels that are divided by an existing alley 
way and private properties located southwest of the intersection of West Sherman Way 
and Lindley Avenue in the Reseda area of Los Angeles. Existing structures have been 
demolished and removed from the properties and the parcels are vacant and 
undeveloped.  The project consists of construction of a new roller rink and indoor ice-
skating rink in Reseda along the south side of Sherman Way. The roller rink and ice-
skating rink will occupy a footprint of approximately 8,500 and 27,000 square feet, 
respectively.  The northeast and southeast parcels will be used for parking. 
 
  



City of Los Angeles Bureau of Engineering 
Proposed Reseda Ice and Roller Rink Project 

Converse Project No. 16-31-260-16 
August 28, 2019 

 
 

 

 Copyright 2019 Converse Consultants 3 

 

3.0 SCOPE OF WORK 
 
The scope of our work included a site reconnaissance, subsurface exploration with soil 
sampling, laboratory testing, engineering analysis, and preparation of this report. 
 
3.1 Site Reconnaissance 
 
Our field exploration included a site reconnaissance by a Converse geologist on August 
24th, 2019. The purpose of the site reconnaissance was to observe surface conditions 
and to mark exploratory boring locations based on a proposed boring location map 
provided by Geotechnical Engineering Division, City of Los Angeles. The borings were 
located using existing boundary features as a guide and should be considered accurate 
only to the degree implied by the method used. Underground Service Alert (USA) of 
Southern California was notified of our proposed drilling locations at least 48 hours prior 
to initiation of the subsurface field work.  
 
3.2 Geophysical  Investigation 
 
A geophysical investigation of the northwest and southwest parcels was performed by 
Spectrum Geophysics on July 24th and 25th, 2019. The purpose of the investigation was 
to locate buried features such as footings, debris or metallic utility lines. The equipment 
used during the geophysical investigation included a  Geonics EM-31 terrain conductivity 
meter, EM-61 MK2 digital metal detector, Noggin Smart Cart ground penetrating radar, 
Fisher TW-6 M-Scope shallow focus metal detector, and RadioDetection RD4000 
electromagnetic utility locator. The systems were linked to a NavCom DGPS unit and 
Allegro field computer to map geographic coordinates and record survey data positions 
for a site map. Results of the geophysical investigation are presented in a separate report 
in Appendix C. 
 
3.3 Subsurface Exploration 
 
Nine (9) exploratory borings (BH-1 through BH-9) were drilled at the project site on July 
29th, 2019. The borings were advanced using a truck mounted drill rig with an 8-inch 
diameter hollow stem auger to depths of 16.5 feet below the existing ground surface (bgs). 
Each boring was visually logged by a Converse engineer and sampled at regular intervals 
and at changes in subsurface soils. Detailed descriptions of the field exploration and 
sampling program are presented in Appendix A, Field Exploration.  
 
California Modified Sampler (Ring samples), Standard Penetration Test samples , and 
bulk soil samples were obtained for laboratory testing. Standard Penetration Tests (SPTs) 
were performed in selected borings at selected intervals using a standard (1.4 inches 
inside diameter and 2.0 inches outside diameter) split-barrel sampler. The bore holes 
were backfilled with cement grout and patched with cold mix concrete to match the 
surface conditions if applicable following the completion of drilling.  
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A MultiRAE Lite PID meter calibrated to hexane was used to screen the soil samples for 
volatile organic compounds during drilling. The results of the PID meter screening are 
presented on the boring logs. 
 
The approximate locations of the exploratory borings are shown in Figure No. 1, Boring 
Location Map.  For a description of the field exploration and sampling program see 
Appendix A, Field Exploration.  
 
3.4 Laboratory Testing 
 
Representative samples of the site soils were tested in the laboratory to aid in the 
classification and to evaluate relevant engineering properties. The tests performed 
included: 
 

• In situ moisture contents and dry densities (ASTM Standard D2216) 
• Hydrometer (ASTM Standard D7928) 
• Maximum dry density and optimum-moisture content relationship (ASTM Standard 

D1557)  
• Direct shear (ASTM Standard D3080) 
• Expansion Index (ASTM Standard D4829) 
• Consolidation (ASTM Standard D2435) 
• R-value (ASTM Standard D2844) 
• Atterberg Limits (ASTM Standard D4318) 
• Soil Corrosivity Tests (Caltrans 643, 422, 417, and 532) 

 
3.5 Data Report 
 
Data obtained from the exploratory fieldwork and laboratory-testing program were 
analyzed and evaluated with respect to the planned construction. This report was 
prepared to provide the findings and data developed during our study and evaluation. 
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APPENDIX A: FIELD EXPLORATION 
 
Field exploration included an initial site reconnaissance, and subsurface drilling.  During 
the site reconnaissance, surface conditions were noted, and the locations of the test 
borings were determined. Borings were approximately located using existing features as 
a guide.  
 
Nine (9) exploratory borings (BH-1 through BH-9) were drilled at the project site on July 
29th, 2019. The borings were advanced using a truck mounted drill rig with an 8-inch 
diameter hollow stem auger to depth of 16.5 feet below the existing ground surface (bgs). 
Each boring was visually logged by a Converse engineer and sampled at regular intervals 
and at changes in subsurface soils.  
 
Relatively undisturbed ring and bulk samples of the subsurface soils were obtained at 
frequent intervals in the borings. The undisturbed samples were obtained using a 
California Steel Sampler (2.4 inches inside diameter and 3.0 inches outside diameter) 
lined with thin sample rings.  The sampler was driven into the bottom of the boreholes 
with successive drops of a 140-pound hammer falling 30 inches by means of a 
mechanically driven pulley. The number of successive drops of the driving weight 
(“blows”) required for every 6-inch of penetration of the sampler are shown on the Logs 
of Borings in the “blows” column.  
 
The soil sample was retained in brass rings (2.4 inches in diameter and one inch in 
height).  The central portion of the sample was retained and carefully sealed in waterproof 
plastic containers for shipment to the laboratory. Bulk soil samples from boreholes BH-1 
to BH-4, BH-8 and BH-9 were also collected in plastic bags as per the field direction and 
brought to the laboratory. 
 
Standard Penetration Tests (SPTs) were also performed.  In this test, a standard split-
spoon sampler (1.4 inches inside diameter and 2.0 inches outside diameter) was driven 
into the ground with successive drops of a 140-pound hammer falling 30 inches by means 
of an automatic hammer. The number of successive drops of the driving weight (“blows”) 
required for every 6-inch of penetration of the sampler are shown on the Logs of Borings 
in the “blows” column.  The soil retrieved from the spoon sampler was carefully sealed in 
waterproof plastic containers for shipment to the laboratory.  
 
It should be noted that the exact depths at which material changes occur cannot always 
be established accurately.  Changes in material conditions that occur between driven 
samples are indicated in the logs at the top of the next drive sample.  A key to soil symbols 
and terms is presented as Figure No. A-1, Soil Classification Chart.  The logs of the 
exploratory boring are presented in Figure Nos. A-2 through A-10, Log of Borings. 
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.
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Bottom elevation of boring is 717.5 feet
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18 feet south from north fence and 15 feet west from east
fence
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  LEAN CLAY WITH SAND  (CL): dry to moist, soft, light brown.

  ALLUVIUM (Qal):

  LEAN CLAY  (CL): Moist, firm, olive brown.
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should be read together with the report. This summary applies only at
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with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: N34.20076, W118.52979
Bottom elevation of boring is 717.5 feet

Location of BH-2:
97 feet north from center of the alley and 47 feet west
from east fence

  FILL (Af):
  LEAN CLAY WITH SAND  (CL): rock fragments, soft, light

brown.

  ALLUVIUM (Qal):

  LEAN CLAY WITH SAND  (CL): few gravel, rock fragments, stiff,
moist, light brown.
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: N34.20065, W118.52968
Bottom elevation of boring is 717.5 feet

Location of BH-3:
45 feet north from center of the alley and 18 feet west
from east fence.

  FILL (Af):
  LEAN CLAY WITH SAND  (CL): rock fragments, trace fine sand,

medium stiff, moist, light brown.
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moist, light brown.
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should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout and patched
with quick set concrete on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: N34.20044, W118.52981
Bottom elevation of boring is 716.5 feet

Location of BH-4:
20 feet south from center of the alley and 50 feet west
from east fence.
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brown.

 ALLUVIUM (Qal):

 LEAN CLAY  (CL): soft, moist, brown.

 moist, brown

 medium stiff, moist, light brown
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout and patched
with quick set concrete on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: N34.20025, W118.52967
Bottom elevation of boring is 717.5 feet

Location of BH-5:
87 feet south from center of the alley and 15 feet west
from east fence.

 ASPHALT 5" BASE 0"

 FILL (Af):
 LEAN CLAY  (CL): few gravel, medium stiff, moist, 
brown.

 ALLUVIUM (Qal):

 LEAN CLAY  (CL): soft, moist, light brown.

 Clay with trace fine sand, moist, light brown to brown

 stiff, moist, brown
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout and patched
with quick set concrete on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: N34.20009, W118.52981
Bottom elevation of boring is 716.5 feet

Location of BH-6:
150 feet south from center of the alley and 55 feet west
from east fence.

 ASPHALT 3" BASE 0"
 FILL (Af):

 LEAN CLAY  (CL): soft, dry to moist, dark brown.

 ALLUVIUM (Qal):

 LEAN CLAY  (CL): stiff, moist, light brown.
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 medium stiff, moist, light brown
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout and patched
with quick set concrete on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: N34.19987, W118.52970
Bottom elevation of boring is 716.5 feet

Location of BH-7:
220 feet south from center of the alley and 16 feet west
from east fence.

 ASPHALT 4" BASE 0"
 FILL (Af):

 LEAN CLAY  (CL): medium stiff, moist, brown.

 ALLUVIUM (Qal):

 LEAN CLAY  (CL): medium stiff, moist, brown.

 stiff, moist, brown to light brown

 moist, stiff, light brown
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: N34.20073, W118.52860
Bottom elevation of boring is 718.5 feet

Location of BH-8:
77 feet north from center of the alley and 65 feet west
from east fence.

 FILL (Af):

 LEAN CLAY WITH SAND  (CL): trace gravel, soft, dry, light
brown.

 ALLUVIUM (Qal):

 LEAN CLAY  (CL): few silt, soft, dry to moist, brown.

 trace gravel, soft, moist,

 medium stiff, moist, light brown
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 16.5 below ground level.
No ground water encountered.
Borehole was backfilled with cement grout on 7/29/2019.
Soil Cuttings were stockpiled on site and adjacent to
borehole.

Coordinates: 34.20014, W118.52862
Bottom elevation of boring is 716.5 feet

Location of BH-9:
58 feet east from west fence and 8 feet south from
parking lot curb

 ASPHALT 2.5" BASE 0"

 FILL (Af):

 LEAN CLAY WITH SAND  (CL): dry, stiff, light brown.

 ALLUVIUM (Qal):
 LEAN CLAY  (CL): with trace sand, medium stiff, dry to moist,

light brown.

 stiff, moist, olive brown
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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APPENDIX B: LABORATORY TESTING PROGRAM 
 
Tests were conducted in our laboratory on representative soil samples for the purpose of 
classification and evaluation of their relevant physical characteristics and engineering 
properties. The amount and selection of tests were based on the geotechnical 
requirements of the project. Test results are presented herein and on the Logs of Borings 
in Appendix A, Field Exploration.  The following is a summary of the laboratory tests 
conducted for this project. 
 
Moisture Content and Dry Density 
 
Results of moisture content and dry density tests performed on relatively undisturbed ring 
samples were used to aid in the classification of the soils and to provide quantitative 
measure of the in situ dry density.  Data obtained from this test provides qualitative 
information on strength and compressibility characteristics of site soils. For test results, 
see the Logs of Borings in Appendix A, Field Exploration. 
 
Grain-Size Analysis 
 
To assist in hydrometer analyses Converse retained the AP Engineering and Testing, 
Inc., located in Pomona, California. hydrometer analysis was performed on two (2) 
selected samples. Testing were performed in general accordance with the ASTM 
Standard D7928 test method.  Grain-size curves are shown in Figure No. B-1, Grain Size 
Distribution Curve.   
 
Maximum Dry Density Test 
 
Laboratory maximum dry density-moisture content relationship test was performed on two 
(2) representative bulk samples.  The test was conducted in accordance with ASTM 
Standard D1557 laboratory procedure.  The test result is presented on Figure No. B-2, 
Moisture-Density Relationship Results. 
 
Direct Shear 
 
Direct shear tests were performed on two (2) remolded soil samples and one (1) 
undisturbed sample. For samples BH-2 (one foot to 5 feet below ground level) and BH-4 
(one foot to 5 feet below ground level), remolded bulk samples to 90% relative compaction 
at 2% above the moisture content were prepared. For the sample BH-5 at the depth of 5 
feet to 6 feet, contained in brass sampler rings, was placed directly into the test apparatus 
and subjected to a range of normal loads appropriate for the anticipated conditions. The 
tests were performed at soaked moisture conditions. The samples were then sheared at 
a constant strain rate of 0.004 inch/minute.  Shear deformation was recorded until a 
maximum of about 0.25-inch shear displacement was achieved.  Ultimate strength was 
selected from the shear-stress deformation data and plotted to determine the shear 
strength parameters.  For test data, including sample density and moisture content, see 
Figure No. B-3a through B-3c, Direct Shear Test Results, and in the following table: 
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Table No. B-1, Direct Shear Test Results 

Boring 
No. 

Depth (feet 
below ground 

level) 
Soil Classification 

Ultimate Strength Parameters 

Friction Angle 
(degrees) 

Cohesion 
(psf) 

BH-2 1-5 Lean Clay with Sand (CL) 27 100 

BH-4 1-5 Lean Clay with Sand (CL) 25 70 

BH-5 5-6 Lean Clay (CL) 24 200 

 
Consolidation Test 
 
Consolidation test was performed on two (2) remolded soil samples and one (1) 
undisturbed sample. For samples BH-2 (one foot to 5 feet below ground level) and BH-4 
(one foot to 5 feet below ground level), remolded bulk samples to 90% relative compaction 
at 2% above the moisture content were prepared. For the sample BH-5 at the depth of 5 
feet to 6 feet, contained in brass sampler rings, was placed directly into the test apparatus. 
Preparation for this test involved trimming the sample and placing the 1-inch high brass 
ring into the test apparatus, which contained porous stones, both top and bottom, to 
accommodate drainage during testing.  Normal axial loads were applied to one end of the 
sample through the porous stones, and the resulting deflections were recorded at various 
time periods.  The load was increased after the sample reached a reasonable state 
equilibrium.  Normal loads were applied at a constant load-increment ratio, successive 
loads being generally twice the preceding load.  The sample was tested at field and 
submerged conditions.  The test results, including sample density and moisture content, 
are presented in Figure No. B-4a through B-4c, Consolidation Test Results. 
 
Atterberg Limits 
 
Atterberg limits test was performed on two (2) sample to assist the classification of the 
soil and fill materials according to ASTM Standard D4318 test method. The test results 
are presented in the following table and on Figure No. B-5, Atterberg Limit Test Results. 
 
Table No. B-2, Atterberg Limit Test Results 

Boring 
No. 

Depth 
(feet) 

Soil Classification 
Liquid Limit 

(%) 
Plastic Limit 

(%) 
Plastic Index 

(%) 

BH-3 5.5 Lean Clay (CL) 24 12 12 

BH-9 5.5 Lean Clay (CL) 27 13 14 

 
Expansion Index Test 
 
Two (2) representative bulk samples were tested to evaluate the expansion potential of 
material encountered at the site.  The tests were conducted in accordance with California 
Building Code (CBC, 2019).  Test results are presented in the following table: 
 
  



City of Los Angeles Bureau of Engineering 
Proposed Reseda Ice and Roller Rink Project 

Converse Project No. 16-31-260-16 
August 28, 2019 

 
 

 

 Copyright 2019 Converse Consultants B-3 

 

Table No. B-3, Expansion Index Test Result 

Boring No. 
Depth 
(feet) 

Soil Description 
Expansion 

Index 
Expansion 
Potential 

BH-2 1 - 5 Lean Clay with Sand (CL) 46 Low 

BH-4 1 - 5 Lean Clay with Sand (CL) 38 Low 

 
R- Value 
 
Two (2) representative bulk soil sample was tested for resistance value (R-value) in 
accordance with ASTM D2844 Standard. This test is designed to provide a relative 
measure of soil strength for use in pavement design. The test results are shown in the 
following table: 
 
Table No. B-4, R-value Test Result 

Boring No. 
Depth 
(feet) 

Soil Classification 
Measured 
R-value 

BH-8 1-5 Lean Clay with Sand (CL) 20 

BH-9 1-5 Lean Clay with Sand (CL) 21 

 
Soil Corrosivity 
 
Converse retained the Environmental Geotechnology Laboratory, Inc., located in Arcadia, 
California, to test two (2) bulk soil samples taken in the general area of the proposed 
structures.  The tests included minimum resistivity, pH, soluble sulfates, and chloride 
content, with the results summarized on the following table: 
 
Table No. B-5, Corrosivity Test Result  

Boring 
No. 

Sample 
Depth 
(feet) 

pH 
(Caltrans 643) 

Soluble Chlorides 
(Caltrans 422) 

ppm 

Soluble Sulfate 
(Caltrans 417) 
(%) by weight 

Saturated 
Resistivity 

(Caltrans 532) 
Ohm-cm 

BH-3 5-6 7.76 215 0.029 730 

BH-4 1-5 7.71 200 0.030 860 

 
Sample Storage 
 
Soil samples presently stored in our laboratory will be discarded 30 days after the date of 
this report, unless this office receives a specific request to retain the samples for a longer 
period. 
 
 



GRAIN SIZE DISTRIBUTION CURVE

ASTM D 6913 & D 7928

Client Name: Converse Consultants Tested by: NG Date: 08/14/19
Project Name: Reseda Ice Rink and Roller Rink Project Computed by: NR Date: 08/15/19
Project Number: 16-31-260-16 Checked by: AP Date: 08/15/19

 

Gravel Sand Silt & Clay

BH-2 1 1-5 7 20 73 CL*

BH-4 1 1-5 1 23 76 CL*

*Note: Based on visual classification of sample

Soil Type 
U.S.C.S

Atterberg Limits 
LL:PL:PI

N/A

N/A

Symbol Boring No. Sample No. Sample 
Depth 
(feet)

Percent            

0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

P
E

R
C

E
N

T
 P

A
S

S
IN

G
 B

Y
 W

E
IG

H
T

PARTICLE SIZE (mm)

HYDROMETERSIEVE NUMBERSIEVE OPENING

SAND SILT  OR  CLAYGRAVEL

COARSE      FINE  COARSE      MEDIUM    FINE



90

95

100

105

110

115

120

125

130

135

140

145

150

0 5 10 15 20 25 30

MAXIMUM DRY
DENSITY, pcfSYMBOL

D
R

Y
 D

E
N

S
IT

Y
, p

cf

D1557 Method B

D1557 Method B

114.3

116

ASTM
TEST METHOD

OPTIMUM
WATER, %

2.80
2.70
2.60

WATER CONTENT, %

MOISTURE-DENSITY RELATIONSHIP RESULTS

16-31-260-16
Project No.

B-2
Project Name

Curves of 100% Saturation
for Specific Gravity Equal to:

14

13

NOTE:

Figure No.
Reseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

BORING
NO.

BH-2

BH-4

DEPTH (ft)

   Lean Clay with Sand (CL)

 Lean Clay with Sand (CL)

1-5

1-5

DESCRIPTION

Converse Consultants

Project ID: 16-31-260-16.GPJ; Template: COMPACTION



0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 1,000 2,000 3,000 4,000

DESCRIPTION :

SURCHARGE PRESSURE, psf

:

:

1-5

DRY DENSITY (pcf): 17.0 104.0

COHESION (psf)

BH-2 DEPTH (ft)

MOISTURE CONTENT (%)

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

FRICTION ANGLE (degrees)

:

:BORING NO.

:

Project No.
16-31-260-16

Project Name

DIRECT SHEAR TEST RESULTS

B-3aReseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

Lean Clay with Sand (CL) 

NOTE: Ultimate Strength.

27100

Figure No.

Project ID: 16-31-260-16.GPJ; Template: DIRECT SHEAR

Converse Consultants



0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 1,000 2,000 3,000 4,000

DESCRIPTION :

SURCHARGE PRESSURE, psf

:

:

1-5

DRY DENSITY (pcf): 16.0 107.5

COHESION (psf)

BH-4 DEPTH (ft)

MOISTURE CONTENT (%)

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

FRICTION ANGLE (degrees)

:

:BORING NO.

:

Project No.
16-31-260-16

Project Name

DIRECT SHEAR TEST RESULTS

B-3bReseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

Lean Clay with Sand (CL)

NOTE: Ultimate Strength.

2570

Figure No.

Project ID: 16-31-260-16.GPJ; Template: DIRECT SHEAR

Converse Consultants



0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

0 1,000 2,000 3,000 4,000

DESCRIPTION :

SURCHARGE PRESSURE, psf

:

:

5-6

DRY DENSITY (pcf): 12.0 115.0

COHESION (psf)

BH-5 DEPTH (ft)

MOISTURE CONTENT (%)

S
H

E
A

R
 S

T
R

E
N

G
T

H
, p

sf

FRICTION ANGLE (degrees)

:

:BORING NO.

:

Project No.
16-31-260-16

Project Name

DIRECT SHEAR TEST RESULTS

B-3cReseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

Lean Clay (CL)

NOTE: Ultimate Strength.

24200

Figure No.

Project ID: 16-31-260-16.GPJ; Template: DIRECT SHEAR

Converse Consultants



0

2

4

6

8

10
0.1 1 10 100

INITIAL

FINAL 14.7

PERCENT
SATURATION

S
T

R
A

IN
, %

MOISTURE
CONTENT (%)

DRY DENSITY
(pcf)

DESCRIPTION :

:: 1-5BH-2BORING NO.

B-4a
Project No.
16-31-260-16

Project Name
Reseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

Lean Clay with Sand (CL)

NOTE: SOLID CIRCLES INDICATE READINGS AFTER ADDITION OF WATER

Figure No.

STRESS, ksf

83

90

VOID
RATIO

DEPTH (ft)

CONSOLIDATION TEST RESULTS

0.419

0.527  108.3

116.5

16.5

Converse Consultants

Project ID: 16-31-260-16.GPJ; Template: CONSOLIDATION



0

2

4

6

8

10
0.1 1 10 100

INITIAL

FINAL 13.1

PERCENT
SATURATION

S
T

R
A

IN
, %

MOISTURE
CONTENT (%)

DRY DENSITY
(pcf)

DESCRIPTION :

:: 1-5BH-4BORING NO.

B-4b
Project No.
16-31-260-16

Project Name
Reseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

Lean Clay with Sand(CL)

NOTE: SOLID CIRCLES INDICATE READINGS AFTER ADDITION OF WATER

Figure No.

STRESS, ksf

77

80

VOID
RATIO

DEPTH (ft)

CONSOLIDATION TEST RESULTS

0.430

0.532  107.9

115.6

15.4

Converse Consultants

Project ID: 16-31-260-16.GPJ; Template: CONSOLIDATION



0

5

10

15
0.1 1 10 100

INITIAL

FINAL 6.5

PERCENT
SATURATION

S
T

R
A

IN
, %

MOISTURE
CONTENT (%)

DRY DENSITY
(pcf)

DESCRIPTION :

:: 5BH-5BORING NO.

B-4c
Project No.
16-31-260-16

Project Name
Reseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

Lean Clay (CL)

NOTE: SOLID CIRCLES INDICATE READINGS AFTER ADDITION OF WATER

Figure No.

STRESS, ksf

75

60

VOID
RATIO

DEPTH (ft)

CONSOLIDATION TEST RESULTS

0.276

0.426  115.9

129.6

12

Converse Consultants

Project ID: 16-31-260-16.GPJ; Template: CONSOLIDATION



0

10

20

30

40

50

60

0 20 40 60 80 100

ML

CL

LIQUID LIMIT

P
L
A
S
T
I
C
I
T
Y

I
N
D
E
X

MH

CH

LL
(%)Boring No.Symbol

PL
(%)

PI
(%)

5.5

5.5

12

14

Lean Clay (CL)
Lean Clay (CL)

Description
Depth

(ft)

12

13

BH-3

BH-9

24

27

Project No.

ATTERBERG LIMITS RESULTS

16-31-260-16 B-5

Project Name
Reseda Ice and Roller Rink
West Sherman Way
Los Angeles, CA

Figure No.

CL-ML

Converse Consultants

Project ID: 16-31-260-16.GPJ; Template: ATTERBERG LIMIT



 

 

 
 
 
 
 
 
 
 
 
 

Appendix C 
 
 

Geophysical Investigation 
 
 
 
 

































BOARD OF

BUILDING AND SAFETY
COMMISSIONERS

____

VAN AMBATIELOS
PRESIDENT 

JAVIER NUNEZ
VICE PRESIDENT

JOSELYN GEAGA-ROSENTHAL

GEORGE HOVAGUIMIAN

ELVIN W. MOON 
      ____

CITY OF LOS ANGELES 
CALIFORNIA

ERIC GARCETTI
MAYOR 

DEPARTMENT OF 

BUILDING AND SAFETY
201 NORTH FIGUEROA STREET 

LOS ANGELES, CA 90012 

____ 

OSAMA YOUNAN, P.E. 
GENERAL MANAGER 

SUPERINTENDENT OF BUILDING

JOHN WEIGHT 
EXECUTIVE OFFICER

____ 

LADBS  G-5 (Rev.11/23/2016)  AN EQUAL EMPLOYMENT OPPORTUNITY - AFFIRMATIVE ACTION EMPLOYER

SOILS REPORT APPROVAL LETTER 

March 25, 2021 

LOG # 116702 

SOILS/GEOLOGY FILE - 2 

City of Los Angeles 

221 N. Figueroa St., # 350 

Los Angeles, CA 90012 

TRACT: 21799 

LOT(S): 5 (arb 1 and 2) 

LOCATION: 18128 - 18138 W. Sherman Way 

CURRENT REFERENCE REPORT DATE OF 

REPORT/LETTER(S) No. DOCUMENT PREPARED BY 

Addendum Report 19-080 12/21/2020 City of LA – GED 

PREVIOUS REFERENCE REPORT DATE OF 

REPORT/LETTER(S) No. DOCUMENT PREPARED BY 

Dept. Approval Letter 110593 11/08/2019 LADBS 

Soils Report 19-080 08/28/2019 City of LA – GED 

The Grading Division of the Department of Building and Safety has reviewed the referenced 

addendum report that provides supplemental recommendations for the proposed Peseda Skate 

Facility Project. The project scope is described on page one of the 12/21/2020 report. 

The Department reviewed and conditionally approved the previous referenced report for the 

proposed roller rink, indoor ice-skating rink, and surface parking. The earth materials at the 

subsurface exploration locations consist of up to 5 feet of uncertified fill underlain by lean clay. 

The consultants recommend to support the proposed structures on conventional foundations 

bearing on native undisturbed soils and/or compacted fill. 

The referenced addendum report provides an alternative deep foundation option for the Shade 

Structure.  

The referenced report is acceptable, provided the following conditions are complied with during 

site development: 

(Note: Numbers in parenthesis ( ) refer to applicable sections of the 2017 City of LA Building 

Code.  P/BC numbers refer the applicable Information Bulletin. Information Bulletins can be 

accessed on the internet at LADBS.ORG.) 
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1. All conditions of the previous Department approval letter dated 11/08/2019 (Log # 

110593), except as specifically modified herein, shall be complied with. 

2. All latest recommendations of the 12/21/2020 report that are in addition to or more 

restrictive than the conditions contained herein shall be incorporated into the plans. 

3. CIDH piles shall be designed as recommended on pages 2 and 3 of the 12/21/2020 report. 

4. Onsite storm water infiltration shall not be used at the subject site. 

 

YING LIU 

Geotechnical Engineer II 

 

Log No. 116702 

213-482-0480 

 

cc: City of LA - GED, Project Consultant 

 VN District Office 

 



CITY OF LOS ANGELES 
DEPARTMENT OF PUBLIC WORKS 

Bureau of Engineering 
GEOTECHNICAL ENGINEERING DIVISION 

December 21, 2020 

SUPPLEMENTAL GEOTECHNICAL REPORT – RESEDA SKATE FACILITY PROJECT 
18128 – 18138 WEST SHERMAN WAY 
LOS ANGELES, CALIFORNIA  
W.O.# E170121B GED FILE NO. 19-080 

INTRODUCTION 

The Los Angeles Department of Public Works, Bureau of Engineering, Geotechnical 
Engineering Division (GED) has prepared this report to provide supplemental 
recommendations for the project. The GED’ original geotechnical engineering report dated 
August 28, 2019 was approved by the Los Angeles Department of Building and Safety 
(LADBS), Grading Division on November 8, 2019 under Log Number 110593. The 
recommendations in this report supercede those in the previous report. All previous 
recommendations remain applicable, except those specifically modified herein. 

PROJECT DESCRIPTION 

The project scope has changed slightly since the time our original geotechnical report was 
prepared. The most recent site plan, Sheet A1.00, is attached to this report. As shown on 
Sheet A1.00, the project includes construction of a roller rink in the northwest portion 
(18210 West Sherman Way) and an ice skating rink in the southwest portion (no current 
address). This site plan does not show the proposed parking area to the east. 

Roller Rink: We understand the roller rink will consist of an outdoor area paved with asphalt 
concrete (AC). Habitable structures and/or shade structures are not proposed at this time. 
The southeastern portion will include handicap parking, a trash enclosure, a transformer 
pad, and a switchgear pad. The west side of the site will be occupied by a 28-foot wide fire 
lane. The proposed construction also includes a security fence surrounding the north, east, 
and south sides of the roller rink. The roller rink site may also include construction of a 
shade structure.  

Ice Skating Rink: We understand the ice skating rink will be supported on competent 
ground. A conceptual cross-section of the ice skating rink floor is presented on Figure 1 in 
this report. Based on discussions with the ice skating rink designer, the potential for ground 
freezing to occur is very low.  

The ice skating rink will be covered by a “Sprung” tent-like structure that consists of a 
tensioned membrane-covered frame supported on isolated footings. Several structures 
(rooms) are proposed on the north and east sides of the ice skating rink. These rooms will 
consist of concrete masonry unit (CMU) block construction with concrete SOG floors. The 
CMU block structures will be supported on continuous footings, except in areas near 
property boundaries, where they will be supported on isolated footings. The CMU block 
structures will be structurally connected to the “Sprung” structure such that the entire 
system behaves as a single unit. 
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Also, a 6- to 8-foot high CMU site wall is proposed along the west and south sides of the ice 
skating rink. This site wall will not retain soil and will be supported on continuous footings.  

Feasibility of Onsite Storm Water Infiltration:  

To comply with the City’s Low Impact Development Best Management Practices (LID 
BMP), the feasibility of onsite storm water infiltration was evaluated. As part of the 
feasibility evaluation, three borehole infiltration tests were performed by Converse 
Consultants (Converse). The feasibility recommendations in this report are based on the 
information contained in Converse’s data report dated April 21, 2020. A copy of their report 
is attached to this report.  The GED has reviewed Converse’s data report, concurs with the 
findings, and accepts responsibility for the use of its contents.  

RECOMMENDATIONS 

Supplemental recommendations for seismic design parameters, the roller rink, ice skating 
rink, pavement design, exterior concrete flatwork, and feasibility of onsite stormwater 
infiltration are provided in the following sections. 

2020 Los Angeles Building Code Seismic Design Parameters 

The seismic design parameters presented in the original (2019) report were developed in 
accordance with the ASCE 7-16 procedures. The seismic design parameters in the original 
report are consistent with the 2020 Los Angeles Building Code and remain applicable. 

Roller Rink 

As discussed, the roller rink is expected to consist of an AC paved surface. The existing soil 
(uncertified fill) beneath the roller rink shall be removed to a depth of 24 inches below 
existing grade. The excavation shall extend laterally at least 2 feet beyond the edges of the 
AC or the property boundary, whichever is less. Recommendations for Subgrade 
Preparation and Stabilization in Section 6.2.3 of the original report remain applicable. The 
existing clayey soil may be reused as backfill to within 12 inches below the AC. The AC 
shall be underlain by at least 12 inches of imported granular fill compacted to at least 95 
percent RC. Crushed miscellaneous base (CMB) and/or crushed aggregate base (CAB) are 
acceptable. 

Shade Structure – Shallow Foundations 

The shade structure may be supported on footings in accordance with the 
recommendations in this report. Refer to ice skating rink section in this report for earthwork, 
bearing capacity, and settlement recommendations. Recommendations for lateral load 
resistance were provided in the original geotechnical report and remain applicable.  

Shade Structure – Deep Foundations 

As an alternative to footings, the shade structure may be supported on CIDH piles. The 
CIDH pile recommendations in this report are based on an assumed uncertified fill 
thickness of 5 feet (see Borings BH-1 through BH-3). The minimum pile diameter and pile 
spacing shall be 24 inches and 3 diameters on center.  
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The axial compression capacity shall be determined based on skin friction only and using 
an allowable adhesion value of 300 psf. This value may be increased by 1/3 for temporary 
loading conditions such as wind and seismic forces. All capacity (i.e. adhesion) in the upper 
5 feet shall be neglected. The minimum pile embedment depth shall be 8 feet below the 
lowest adjacent grade, and at least 3 feet into native soil, whichever is greater. The actual 
depths may be deeper and will likely depend on the required lateral and tensile loads.  The 
total settlement for each pile is not expected to exceed ½-inch provided the piles are 
properly constructed. 

The allowable axial tensile capacity may be assumed to be ½ the axial capacity in 
compression. The weight of the concrete shaft embedded below the ground surface may 
be added to the tensile capacity. 

The lateral load behavior of the CIDH piles was evaluated using the LPILE (Ensoft, 2013) 
software program. LPILE (2013) uses load deflection (p-y) curves to approximate the 
relationship between soil resistance and pile deflection.  The lateral load behavior was 
evaluated for a free head deflection of ½-inch assuming a 24-inch diameter CIDH pile. Also, 
we assumed a perfectly elastic pile and a cracked section. The modulus of elasticity for the 
cracked section was estimated to be 1802500 pounds per square inch (i.e. FS = 2). The 
main inputs in the LPILE software for each soil layer are the unit weight and soil shear 
strength. We realize the existing uncertified fill mostly consists of lean with sand; however, 
for the selection of p-y curves, the fill was assumed to behave as “sand” with a total unit 
weight of 98 pcf, effective friction angle of 20 degrees, and no cohesion.  A request for 
modification of building ordinances for deriving lateral support from the existing 
undocumented fill will be submitted concurrently with this report. The existing native soil 
below 5 feet was assumed to behave as “stiff clay without free water.” An undrained shear 
strength value of 1,000 psf was used for the soil shear strength. The results of the LPILE 
analyses are attached to this report. 

Ice Skating Rink 

Based on information from the four previous borings, which were drilled in the proposed ice 
skating rink area (BH-4 through BH-7), the uncertified fill thickness in the ice skating rink 
area is expected to be no greater than 4 feet.  

Earthwork 

The earthwork for the ice skating rink floor shall result in at least 12 inches of non-
expansive compacted fill beneath the warm floor tubing pipe as shown on Figure 1. The 
non-expansive fill shall be compacted to at least 95 percent RC. 

Over-excavation is not required for structural footings embedded at least 6 inches into 
native soil.  The existing uncertified fill shall be removed beneath all structural footings not 
embedded into native soil. The existing uncertified fill beneath interior SOG floors shall also 
be removed and replaced with compacted fill. Recommendations for Subgrade Preparation 
and Stabilization in Section 6.2.3 of the original report remain applicable. We anticipate the 
vertical over-excavation will result in approximately 18 to 24 inches of compacted fill 
beneath footings, excluding those that are embedded into native soil. The lateral over-
excavation for footings shall be equal to the vertical over-excavation unless footings are 
embedded into native soil.  
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Bearing Capacity and Settlement 

Footings may be designed using an allowable (net) bearing capacity of 2,000 psf. This 
allowable bearing capacity value may be increased by ⅓ when considering transient live 
loads, including wind and seismic forces. Based on the allowable bearing value 
recommended above, total static settlement of the shallow footings is anticipated to be less 
than 1-inch.  Differential settlement between footings is expected to be less than ½-inch. 

Subdrain 

The ice skating rink shall be constructed with a subdrain. The subdrain pipe shall consist of 
rigid 4-inch diameter PVC pipe with the perforations facing down. The pipe shall be 
encased in ¾-inch clear crushed rock that is entirely wrapped in filter cloth. It is imperative 
that subsurface water not accumulate near foundations. Non-perforated rigid PVC pipe 
shall be used to convey subsurface water near footings. Subsurface water shall be 
discharged at an approved location away from any structures. 

CMU Site Wall 

The existing soil beneath the proposed 6- to 8-foot high CMU site wall shall be removed to 
a depth of 12 inches below the bottom of footing. Lateral over-excavation is not required. 
Recommendations for Subgrade Preparation and Stabilization in Section 6.2.3 of the 
original report remain applicable. The existing soil is suitable for reuse as compacted fill 
beneath the footings.  

Continuous footings shall be a minimum of 18 inches wide and embedded at least 18 
inches below the lowest adjacent grade. Footings may be designed using an allowable 
(net) bearing capacity of 1,200 psf. This allowable bearing capacity value may be increased 
by ⅓ when considering transient live loads, including wind and seismic forces. Based on 
the allowable bearing value recommended above, total static settlement of the footings is 
anticipated to be less than 1½ inches.  Differential settlement is expected to be less than 
¾-inch. 

Pavement Design 

AC pavement recommendations were previously provided in Section 6.6 of the original 
report; however, we understand a traffic index is not available for the proposed fire lane and 
individual parking stalls. The recommendations for a traffic index of 8, as presented in 
Table 2 of the original report, may be used for the fire lane design. The recommendations 
for a traffic index of 5 may be used for the parking stall design. 

Exterior Concrete Flatwork 

The existing fill beneath exterior concrete flatwork (i.e. pedestrian walkways) shall be 
removed to a depth of 12 inches below existing grade and at least 6 inches below the slab, 
whichever is greater. The onsite soil may be reused as backfill, except for the upper 4 
inches. The upper 4 inches shall consist of imported granular fill compacted to at least 90 
percent RC. The slab thickness and reinforcement shall be determined by the structural 
engineer. 
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Converse Consultants 
Geotechnical Engineering, Environmental & Groundwater Science, Inspection & Testing Services 

717 South Myrtle Avenue, Monrovia, California 91016 
Telephone: (626) 930-1200 ♦ Facsimile: (626) 930-1212 ♦ www.converseconsultants.com 

April 21, 2020 

Mr. Patrick J. Schmidt, PE, GE 
Geotechnical Engineering Division  
1149 South Broadway, Suite 120 
Los Angeles, California 90015-2213 

Subject: SUMMARY OF INFILTRATION TEST RESULTS 
The Reseda Ice and Roller Rink Project 
18210 Sherman Way 
Reseda, California 91335  
Converse Project No. 16-31-260-16  

Dear Mr. Schmidt: 

Converse Consultants (Converse) has prepared this letter to summarize the results of the 
infiltration tests performed to assist in dry well design for the subject project as per our 
proposal dated March 18, 2020. The testing was performed in general accordance with 
Los Angeles County Low Impact Development Stormwater Infiltration, Best Management 
Practices Guidelines, 2017. 

Converse conducted the infiltration test on April 13, 2020 at an empty lot located at 18210 
Sherman Way in Reseda, California as shown on Figure No. 1, Site and Infiltration 
Location Map. Three (3) exploratory borings (IT-1, IT-2 and IT-3) were drilled within the 
project site using a truck-mounted drill rig equipped with an 8-inch diameter hollow-stem 
auger. Borings were drilled to a depth of 6.5, 11.5 and 36.5 feet below ground surface 
(bgs). The infiltration tests were performed on IT-1 through IT-3 to meet the County of 
Los Angeles requirement. Detailed descriptions of the field exploration and sampling 
program are presented in Appendix A, Field Exploration. For a description of the 
laboratory test methods and test results, see Appendix B, Laboratory Testing Program.   

Upon completion of drilling, a 1-inch-thick gravel layer was placed at the bottom of the 
bore hole and a 2-inch diameter perforated pipe was installed above the gravel to the 
ground surface. The boring annulus around the pipe was filled with gravel. The purpose 
of the pipe and gravel was to reduce the potential for erosion and caving due to the 
addition of water to the holes.  

The results of the infiltration test and requirements are presented in Appendix C, 
Infiltration Testing. The well designer should determine whether additional design-related 
safety factors are appropriate and whether infiltration rates are appropriate for use in the 
well design. 

The field data of the most conservative test interval and infiltration rates are presented in 
the following table: 
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Depth of Test Below Ground Level (Feet) 

Boring 
No. 

Depth 
of Test 
(feet) 

Topsoil Types 
(USCS) 

Ground 
Water 

Encountered
(feet)

Average 
Infiltration 

Rate 
(inches/hour) 

Design 
Infiltration 

Rate 
(inches/hour)

IT-1* 0-6.5 
Sandy Silt (ML) with 

trace clay
N/A 0.29 0.28 

IT-2* 0-11.5 
Lean Clay (CL) with 
trace silt and sand

N/A 0.03 0.03 

IT-3* 0-36.5 
Silt (ML) and Lean 

Clay (CL), trace sand
N/A 0.22 0.22 

*Infiltration rate was obtained from an 8-inch diameter bore hole to a depth which shows in the next column (Depth of
Test). The infiltration rate may change with different well dimensions. The adjustment to the provided infiltration rate to 
a well with different dimensions should be determined by the well designer. 

We appreciate the opportunity to be of continued service to City of Los Angeles. If you 
have any questions or require additional information, please feel free to contact the 
undersigned at (626) 930-1275. 

Sincerely, 

CONVERSE CONSULTANTS  

Siva K. Sivathasan, PhD, PE, GE, DGE, QSD, F. ASCE 
Senior Vice President / Principal Engineer 

Encl: References 
Figure 
Appendix A 
Appendix B 
Appendix C 
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APPENDIX A: FIELD EXPLORATION 
 
Field exploration included a site reconnaissance and subsurface exploration program. 
During the site reconnaissance, the surface conditions were noted, and the approximate 
location of the boring was determined. The exploratory boring was approximately located 
using existing boundaries and other features as a guide and should be considered 
accurate only to the degree implied by the method used. The various field study methods 
performed are discussed below. 
 
Exploratory Borings 
 
Three (3) exploratory borings (IT-1, IT-2 and IT-3) were drilled within the project site on 
April 13, 2020. The borings were advanced using a truck-mounted 8-inch-diameter hollow 
stem auger drill rig to a maximum depth of 36.5 feet below the existing ground surface 
(bgs). The borings were visually logged by a Converse engineer in accordance with the 
Unified Soil Classification System and sampled at regular intervals and at changes in 
subsurface soils. The field descriptions have been modified where appropriate to reflect 
laboratory test results.  
 
Samples of the subsurface materials were obtained at frequent intervals in the exploratory 
boring using a California Modified Sampler (2.4 inches inside diameter and 3.0 inches 
outside diameter) lined with sample rings. The steel ring sampler was driven into the 
bottom of the borehole with successive drops of a 140-pound driving weight falling 30 
inches, using an automatic hammer. Samples were retained in brass rings (2.4 inches 
inside diameter and 1.0 inch in height). The central portion of the sample was retained 
and carefully sealed in waterproof plastic containers for shipment to the Converse 
laboratory. Blow counts for each sample interval are presented on the logs of borings. 
Bulk samples of typical soil types were also obtained. The boring location is shown on 
Figure No. 1, Site and Infiltration Location Map. Infiltration tests were conducted in borings 
(IT-1 to IT-3) and the results are presented in Appendix C. 
 
It should be noted that the exact depths at which material changes occur cannot always 
be established accurately. Changes in material conditions that occur between driven 
samples are indicated in the logs at the top of the next drive sample. A key to soil symbols 
and terms is presented as Drawing No. A-1, Soil Classification Chart. The log of the 
exploratory borings is presented in Drawing No. A-2 through A-4, Logs of Boring. 
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MORE THAN 50% OF

COARSE FRACTION

PASSING ON NO. 4

SIEVE

Consolidation
Collapse Test
Resistance (R) Value
Chemical Analysis
Electrical Resistivity

MH

WELL-GRADED SANDS,
GRAVELLY SANDS, LITTLE
OR NO FINES

CL

MAJOR DIVISIONS

CLEAN
SANDS

Pocket Penetrometer
Direct Shear
Direct Shear (single point)
Unconfined Compression
Triaxial Compression
Vane Shear

STANDARD PENETRATION TEST

DRIVE SAMPLE

No recoveryDRIVE SAMPLE

BULK SAMPLE

Split barrel sampler in accordance with
ASTM D-1586-84 Standard Test Method

SAMPLE TYPE

                              2.42" I.D. sampler.

CLASSIFICATION

SAND
AND

SANDY
SOILS

INORGANIC SILTS, MICACEOUS
OR DIATOMACEOUS FINE
SAND OR SILTY SOILS

SOIL CLASSIFICATION CHART

BORING LOG SYMBOLS

LIQUID LIMIT LESS

THAN 50

CH

GRAVELS
WITH
FINES

GC

MORE THAN 50%

OF MATERIAL IS

LARGER THAN NO.

200 SIEVE SIZE

SILTY SANDS, SAND - SILT
MIXTURES

POORLY-GRADED SANDS,
GRAVELLY SAND, LITTLE OR
NO FINES

(LITTLE OR NO FINES)

OL
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End of boring at 6.5 feet.
No groundwater encountered.
Percolation test was performed between 0-6.5 feet beolw
ground level.
Backfilled with soil cutting and gravel on 4/13/2020.

Coordinates: 34.2009, -118.5286

  FILL (Af):
  SANDY SILT  (ML): clay, moist, light brown.

  ALLUVIUM (Qal):

  SANDY CLAY  (CL): with silt and sand, fine to coarse-grained,
moist, light brown.
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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10

End of boring at 11.5 feet.
No groundwater encountered.
Percolation test was performed between 0 -11.5 feet
below ground level.
Backfilled with soil cutting and gravel on 4/13/2020.

Coordinates: 34.2006, -118.5286

  FILL (Af):
  LEAN CLAY (CL) with trace silt and sand, moist, brown

  ALLUVIUM (Qal):

  LEAN CLAY (CL) with trace silt and sand, moist, dark brown

 few silt, light brown
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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13

17

  2" ASPHALT CONCRETE WITH NO BASE

  FILL (Af):

  SILT  (ML): with sand, fine to coarse-grained, light brown.

  ALLUVIUM (Qal):

  SILT  (ML): with sand, fine to coarse-grained, moist, light brown.

  LEAN CLAY (CL) with silt and trace sand, fine to
medium-grained, moist, brown

 with trace silt and sand, miost, brown

  LEAN CLAY (CL) with some silt and trace sand, fine to
medium-grained, moist, brown with black streaks
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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End of boring at 36.5 feet.
No groundwater encountered.
Percolation test was performed between 0 -36.5 feet
below ground level.
Borehole was backfilled with gravel and cement grout and
capped with cold patch asphalt on 4/13/2020.

Coordinates: 34.1999, -118.5287

  ALLUVIUM (Qal):
  LEAN CLAY (CL) moist, brown with black streaks
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This log is part of the report prepared by Converse for this project and
should be read together with the report. This summary applies only at
the location of the boring and at the time of drilling. Subsurface
conditions may differ at other locations and may change at this location
with the passage of time. The data presented is a simplification of
actual conditions encountered.
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APPENDIX B: LABORATORY TESTING PROGRAM 
 
Tests were conducted in the Converse laboratory on representative soil samples for the 
purpose of classification and evaluation of their relevant physical characteristics and 
engineering properties. Test results are presented herein and on the boring logs in 
Appendix A, Field Exploration. The following is a summary of the laboratory tests 
conducted for this project. 
 
Moisture Content and Dry Density 
 
Results of moisture content and dry density tests performed on relatively undisturbed ring 
samples were used to aid in the classification of the soils and to provide quantitative 
measure of the in situ dry density.  Data obtained from this tests provides qualitative 
information on strength and compressibility characteristics of site soils. For test results, 
see the boring logs in Appendix A, Field Exploration.  
 
Percent Passing Sieve No. 200 
 
The Percent Passing Sieve No. 200 tests were performed on five (5) selected soil 
samples to aid in the classification of the on-site soils and to estimate other engineering 
parameters. Testing was performed in general accordance with the ASTM Standard 
D1140 test method.  The test results are presented in the boring logs and in the following 
table: 
 
Table No. B-1, Summary of Percent Passing Sieve No. 200 Test Results 

Boring No. 
Depth 
(feet) 

Soil Classification 
Percent Passing  

Sieve No. 200 

IT-1 5 Sandy Clay (CL) 56 

IT-2 5 Lean Clay (CL) 76 

IT-3 10 Silt (ML) with sand 75 

IT-3 20 Lean Clay (CL) 60 

IT-3 30 Lean Clay (CL) 83 
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APPENDIX C: INFILTRATION TESTING 
 
Infiltration testing was performed utilizing exploratory borings IT-1, IT-2 and  IT-3 on April 
13, 2020. The continuous pre-soak falling-head test method was utilized to evaluate soil 
infiltration rates of the native soils encountered between depths of 0 to 36.5 feet below 
the ground surface at the respective boring locations in accordance with Los Angeles 
County (2017), Administrative Manual--Guidelines for Design, Investigation, and 
Reporting Low Impact Development Storm Water Infiltration. The test locations were 
prepared by placing a perforated 2-inch diameter PVC pipe surrounded by pea gravel 
and sand after drilling and sampling.  
 
The borings were encased using a two-inch diameter perforated casing. Water was added 
to the bore hole until the water level was as near the ground surface as could be achieved 
and allowed to pre-soak at least one hour to ensure the pea gravel and sand around the 
annulus of the perforated pipe was fully saturated.  
 
Time interval for recording the water drop between readings was determined by the 
following procedure: Filled the excavation 12 inches above the bottom; Observed the drop 
in the water during the next 30 minutes; and compared with the condition that applies 
below: 
 
 If water drains in less than 10 minutes, a constant head or high flowrate test 

procedure must be used to justify high recommended infiltration rates. 
 If water remains in the hole after 10 minutes but drains before 30 minutes, the time 

interval between readings shall be 10 minutes. 
 If water remains in the hole after 30 minutes, the time interval between readings 

shall be 30 minutes. 
 
Based on the conditions, readings were taken for every 10 minutes for IT-1 and every 30 
minutes for IT-2 and IT-3. 
 
The boring was filled back to the initial water depth and the time recorded of filling for 
each successive infiltration test reading. A sounder was used to determine the water level 
for test sections at depth. Measurements of all water levels were taken to the nearest 
1/8-inch increment. infiltration test readings were repeated a minimum of eight times or 
until stabilized. A stabilized rate is when the highest and lowest readings are within 10 
percent of each other from three consecutive readings. The soil boring infiltration test 
results are shown in the following table: 
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Table No. C-1, Soil Boring Infiltration Test Results 

Boring 
No. 

Depth  
of Test 
(feet) 

Topsoil Types 
(USCS) 

Ground 
Water 

Encountered 
(feet) 

Average 
Infiltration 

Rate 
(inches/hour) 

Design 
Infiltration 

Rate 
(inches/hour) 

IT-1* 6.5 
Sandy Silt (ML) with 

trace clay 
N/A 0.29 0.28 

IT-2* 11.5 
Lean Clay (CL) with 
trace silt and sand 

N/A 0.03 0.03 

IT-3* 36.5 
Silt (ML) and Lean 

Clay (CL), trace sand 
N/A 0.22 0.22 

*Infiltration rate was obtained from an 8-inch diameter bore hole to a depth which shows in the next column (Depth of 
Test). The infiltration rate may change with different well dimensions. The adjustment to the provided infiltration rate to 
a well with different dimensions should be determined by the well designer. 

 
 

In accordance with County of Los Angeles requirements, the minimum infiltration rate for 
design of infiltration systems for storm water management is 0.3 inches per hour. It should 
be noted that per Los Angeles County Low Impact Development, Best Management 
Practices Guidelines, any planned infiltration systems should be at least 10 feet above 
historically highest groundwater levels. The project Civil Engineer shall review the 
infiltration rates presented for design of the proposed infiltration system. Additional details 
regarding drywell design and requirements can be found in the Low Impact Development 
Manual, County of Los Angeles Department of Public Works, latest edition. The infiltration 
system should be properly maintained periodically to minimize sedimentation in the 
infiltration system. 
 
Table No. C-2, Infiltration Facility Setback Requirements per Los Angeles County 

Setback From Distance 

Any Foundation 5 feet 

Face of any slope 
15 feet or within 1:1 plane drawn up from the 

bottom of foundation, whichever greater 

Water wells used for drinking water H/2, 5 feet minimum (H is height of slope) 

Historically high groundwater table 10 feet above 

 
 



Percolation Testing

Job Name: Test Boring No IT-1
Job No.: Depth of Boring (db): 6.5 feet

Location: Diameter of Boring (D): 0.67 feet

Test Date: Test Performer: PAT

Initial Time Final Time Time Interval

Percolation 
Test Depth 

Below Ground 
Surface

Initial depth to 
water

Final depth to 
water

Drop in Height
Surface Area
of Percolation

Surface Area 
of Percolation

Volume of 
discharged 

water

Pre-adjusted 
Percolation 

Rate

Reduction 
Factor

Adjusted 
Percolation 

Rate

T i T f T d d1 d2 d = di - df SA SA Lave k i  =d / T R f k = k i  / R f

(hr) (feet) (feet) (feet) (feet) (feet2) (inch2) (feet3) (inch/hr) (inch/hr)

Percolation Test
9:55:00 AM 10:05:00 AM 0.17 0 - 6.5 0.00 0.18 0.18 13.96 2010.62 0.06 0.32 1.0 0.32

10:05:00 AM 10:15:00 AM 0.17 0 - 6.5 0.00 0.16 0.16 13.96 2010.62 0.05 0.28 1.0 0.28
10:15:00 AM 10:25:00 AM 0.17 0 - 6.5 0.00 0.16 0.16 13.96 2010.62 0.05 0.28 1.0 0.28
10:25:00 AM 10:35:00 AM 0.17 0 - 6.5 0.00 0.16 0.16 13.96 2010.62 0.06 0.29 1.0 0.29
10:35:00 AM 10:45:00 AM 0.17 0 - 6.5 0.00 0.16 0.16 13.96 2010.62 0.05 0.28 1.0 0.28

Note: Reduction Factor, (R f  = (2*di - d)/D +1) was not applied for this calculation

Lowest Percolaton Rate = 0.28 inch/hr

Average Percolation Rate = 0.29 inch/hr

0.28 inch/hr

Reference: Los Angeles County (2017).  Adminstrative Manual - Low Impact Development Best Management Practice Guideline for Design, Investigation, and Reporting, 12/31/17.

Reseda Ice and Roller Rink

16-31-260-16

IT-1

Design Percolation Rate =

Percolation Rate CalculationsWater Level Measurement

April 13, 2020

Time of Testing Water Level Calculations

D

db

dG



Percolation Testing

Job Name: Test Boring No IT-2
Job No.: Depth of Boring (db): 11.5 feet

Location: Diameter of Boring (D): 0.67 feet

Test Date: Test Performer: PAT

Initial Time Final Time Time Interval

Percolation 
Test Depth 

Below Ground 
Surface

Initial depth to 
water

Final depth to 
water

Drop in Height
Surface Area
of Percolation

Surface Area 
of Percolation

Volume of 
discharged 

water

Pre-adjusted 
Percolation 

Rate

Reduction 
Factor

Adjusted 
Percolation 

Rate

T i T f T d d1 d2 d = di - df SA SA Lave k i  =d / T R f k = k i  / R f

(hr) (feet) (feet) (feet) (feet) (feet2) (inch2) (feet3) (inch/hr) (inch/hr)

Percolation Test
9:53:00 AM 10:23:00 AM 0.50 0 - 11.5 0.00 0.06 0.06 24.56 3536.43 0.02 0.02 1.0 0.02

10:27:00 AM 10:57:00 AM 0.50 0 - 11.5 0.00 0.09 0.09 24.56 3536.43 0.03 0.03 1.0 0.03
10:57:00 AM 11:27:00 AM 0.50 0 - 11.5 0.00 0.08 0.08 24.56 3536.43 0.03 0.03 1.0 0.03
11:28:00 AM 11:58:00 AM 0.50 0 - 11.5 0.00 0.09 0.09 24.56 3536.43 0.03 0.03 1.0 0.03

Note: Reduction Factor, (R f  = (2*di - d)/D +1) was not applied to this calculation

Lowest Percolaton Rate = 0.02 inch/hr

Average Percolation Rate = 0.03 inch/hr

0.03 inch/hr

Reference: Los Angeles County (2017).  Adminstrative Manual - Low Impact Development Best Management Practice Guideline for Design, Investigation, and Reporting, 12/31/17.

Reseda Ice and Skate Rink

16-31-260-31

IT-2

Design Percolation Rate =

Percolation Rate CalculationsWater Level Measurement

April 13,2020

Time of Testing Water Level Calculations
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Percolation Testing

Job Name: Test Boring No IT-3
Job No.: Depth of Boring (db): 36.5 feet

Location: Diameter of Boring (D): 0.67 feet

Test Date: Test Performer: PAT

Initial Time Final Time Time Interval

Percolation 
Test Depth 

Below Ground 
Surface

Initial depth to 
water

Final depth to 
water

Drop in Height
Surface Area
of Percolation

Surface Area 
of Percolation

Volume of 
discharged 

water

Pre-adjusted 
Percolation 

Rate

Reduction 
Factor

Adjusted 
Percolation 

Rate

T i T f T d d1 d2 d = di - df SA SA Lave k i  =d / T R f k = k i  / R f

(hr) (feet) (feet) (feet) (feet) (feet2) (inch2) (feet3) (inch/hr) (inch/hr)

Percolation Test
11:13:00 AM 11:43:00 AM 0.50 0 - 36.5 0.000 2.01 2.01 77.18 11113.95 0.71 0.22 1.0 0.22
11:45:00 AM 12:15:00 PM 0.50 0 - 36.5 0.000 2.01 2.01 77.18 11113.95 0.71 0.22 1.0 0.22
12:15:00 PM 12:45:00 PM 0.50 0 - 36.5 0.000 2.00 2.00 77.18 11113.95 0.71 0.22 1.0 0.22
12:45:00 PM 1:15:00 PM 0.50 0 - 36.5 0.000 1.91 1.91 77.18 11113.95 0.67 0.21 1.0 0.21

Note: Reduction Factor, (R f  = (2*di - d)/D +1) was not applied to this calculation

Lowest Percolaton Rate = 0.21 inch/hr

Average Percolation Rate = 0.22 inch/hr

0.22 inch/hr

Reference: Los Angeles County (2017).  Adminstrative Manual - Low Impact Development Best Management Practice Guideline for Design, Investigation, and Reporting, 12/31/17.

Reseda Ice and Roller Rink

16-31-260-16

IT-3

Design Percolation Rate =

Percolation Rate CalculationsWater Level Measurement

April 13, 2020

Time of Testing Water Level Calculations

D

db

dG
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