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SECTION 00 10 00 
 

NOTICE TO CONTRACTORS 

 
Sealed proposals will be received by the City Engineer of the City of Turlock, Development 
Services/Engineering Division, 156 S. Broadway, Suite 150, Turlock, California 95380, until 2:00 PM on 
Thursday, March 14th, 2019, for: 
 

City Project No. 17-51 
Roger K. Fall Transit Center Phase 3 TI 

 
 
In accordance with and as described and provided in the plans, specifications and the proposed form of 
contract therefore, all of which are on file in the office of the City Engineer, and to which special reference is 
hereby made. 
 
No verbal, telegraphic, electronic mail, facsimile, or telephone Proposals shall be considered. 
 
An optional Pre-Bid meeting will be held on February 28, 2019 at 9:00 AM at the project site, located at 1418 
N. Golden State Boulevard, Turlock, CA 95380.  Attendance is optional.   
 
Proposals are required to be complete and for the entire work, materials and improvements unless the contrary 
is indicated in the specifications. 
 
In accordance with the provisions of California Business and professions Code, Section 7028, Contractor shall 
possess one of the following Contractor license(s) at the time of bid and for the duration of the contract: 
 

2. B-General Building Contractor 
 

Failure to possess the specified license(s) shall render the Bid as non-responsive, shall act as a bar to award 
of the contract to any Bidder not possessing said license(s) at the time of Bid opening and shall result in the 
forfeiture of the security of said Bidder.  Furthermore, any Bidder or Contractor not so licensed shall be subject 
to all legal penalties imposed by law, including, but not limited to, any appropriate disciplinary action by the 
Contractor’s License Board. 
 
Each proposal must be accompanied by cash, cashier's check, or check certified by a responsible bank, or by 
a bid bond, the proposed form of which is on file in the office of the City Engineer of said City and to which 
special reference is hereby made in a sum not less than ten percent (10%) of the total amount bid, payable to 
the City of Turlock as liquidated damages in the case the bidder is awarded the contract and fails within ten 
(10) days after the date of mailing to him by the City Engineer of a notice of award of the contract and that the 
contract is ready for signature to execute the above-mentioned written contract and file with the City Engineer 
satisfactory insurance certificates as required by the terms of said contract and satisfactory bonds as required 
by law for the faithful performance of said contract and for the protection of material, men and laborers. Special 
reference is hereby made to Sections 5100, et. seq., of the Public Contracts Code of the State of California 
and to the proposed forms for said bonds now on file in the office of the said City Engineer for further particulars 
regarding bonds. 
 
Pursuant to Section 1773 of the Labor Code, the general prevailing wage rates in the county Stanislaus  in 
which the work is to be done have been determined by the Director of the California Department of Industrial 
Relations.  These wages are set forth in the General Prevailing Wage Rates for this project, available at 156 
S. Broadway St, Turlock, CA 95380 and available from the California Department of Industrial Relations’ 
Internet web site at http://www.dir.ca.gov/DLSR/PWD.   
 
Bidders' attention is directed to the insurance requirements in the contract. It is highly recommended that 
bidders confer with their respective insurance carriers or brokers to determine in advance of bid submission 
the availability of insurance certificates and endorsements prescribed and provided herein. If an apparent low 
bidder fails to comply strictly with the insurance requirements, that bidder may be disqualified from award of 
the contract. 
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SECTION 00 20 00 

 
BID SUBMITTAL CHECKLIST 

 
Responsive proposals shall include the following documents: 
            Specification Section No. 

� Bid Form 00 30 00 
� Contractor Qualification Statement 00 40 00 
� Bidder’s Bond 00 50 00 
� Subcontractors 00 60 00 

 
 

 
 
 

END OF SECTION
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SECTION 00 30 00 

 
BID FORM 

 
 

Project No. 17-51 
 

Roger K. Fall Transit Center Phase 3 TI 
 

 
City of Turlock, California 
 
DATED:  
 
To: The Honorable City Council of the City of Turlock, California: 
 
 NAME OF BIDDER:  
 
 BUSINESS ADDRESS:  
 
 PLACE OF RESIDENCE:   
 
Bids are to be submitted for the entire work.  The amount of the bid for comparison purposes will be the total 
of all items.  The bidder shall set forth for each unit basis item of work a unit price and a total for the item, and 
for each lump sum item a total for the item, all in clearly legible figures in the respective spaces provided for 
that purpose. 
 
In the case of unit basis items, the amount set forth under the “Item Total” column shall be the product of the 
unit price bid and the estimated quantity for the item.  In case of discrepancy between the unit price and the 
total set forth for a unit basis item, the unit price shall prevail except as provided in (a) or (b), as follows: 
 
(a) If the amount set forth as unit price is unreadable or otherwise unclear, or is omitted, or is the same 
as the amount as the entry in the item total column, then the amount set forth in the item total column for the 
item shall prevail and shall be divided by the estimated quantity for the item and the price thus obtained shall 
be the unit price; 
 
(b) (Decimal Errors) If the product of the entered unit price and the estimated quantity is exactly off by a 
factor of ten, one hundred, etc., or one-tenth, or one-hundredth, etc. from the entered total, the discrepancy 
will be resolved by using the entered unit price or item total, whichever most closely approximates percentage 
wise the unit price or item total in the Department’s Final Estimate of cost. 
  
Proposals may not be withdrawn for a period of sixty (60) days after the time fixed for opening of proposals.  
The City Council of the City of Turlock reserves the right to reject any and all proposals or any part thereof and 
to waive any errors or informalities in any proposals and to set and act as sole judge of the merit and 
qualifications of the equipment, supplies or services offered. 
In accordance with the annexed Notice to Contractors, the undersigned, as bidder, declares that he has 
carefully examined the location of the proposed work, the plans, specifications and technical requirements 
therefore, and the proposed forms of contract and bonds mentioned or referred to in said Notice and on file in 
the office of the City Engineer of the City of Turlock, together with the prevailing rate of per diem wages for 
each craft or type of workmen needed to execute said contract; and he proposes and agrees that if this 
proposal is accepted, he will furnish all labor, materials, equipment, plant transportation, service, sales taxes, 
permit fees and other costs necessary to complete the construction in strict conformity to the plans and 
specifications and he will enter into a written contract with the City of Turlock in the form of contract on file in 
the Office of the City Engineer for such purposes, and that he will execute and/or provide all bonds and 
insurance certificates required by law and/or by said contract and/or mentioned in said Notice to Contractors 
all in accordance with and subject to all applicable laws, and that he will take in full payment therefore the 
following unit prices, to wit: 
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BID FORM 
 

 
 
  
 
  

PROJECT TITLE: Roger K. Fall Transit Center Phase 3 TI

PROJECT NUMBER: 17-51

OPENING DATE: March 14, 2019

OPENING TIME: 2:00 PM

BIDDER'S NAME:

Item Unit of Estimated

No. Item Description Measure Quantity  Unit Price Total

1 Roger K. Fall Transit Center 

Phase 3 TI

1 LS

TOTAL BID WRITTEN IN FIGURES: $  __, __ __ __ , __ __ __ . __ __

TOTAL BID WRITTEN IN WORDS:

Bidder has examined and carefully studied the Bidding documents and other related data 

identified in the Bidding Documents and the following Addenda, receipt of which 

is hereby acknowledged

No.__________               Date ____________             Signed ________________________  

No.__________               Date ____________             Signed ________________________  

No.__________               Date ____________             Signed ________________________  

No.__________               Date ____________             Signed ________________________  

No.__________               Date ____________             Signed ________________________  

ADDENDA
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COMPANY'S NAME: ______________________________________________________ 
 
BY: __________________________________________________________________ 
 
ADDRESS: _______________________________________________________________ 

(Number)     (Street) 
 

____________________________________________________________ 
(City)    (State)    (ZIP) 

 
CONTRACTOR'S PHONE #: 
 ________________________________________________ 
 
NOTE: CONTRACTOR WILL BE REQUIRED TO LIST THEIR LICENSE NUMBER, EXPIRATION DATE, 
AND APPROPRIATE STATEMENT REGARDING PERJURY AND SIGNED BY INDIVIDUAL AUTHORIZED 
TO DO SO.  FAILURE TO INCLUDE THE ABOVE ITEMS MAY CAUSE SAID CONTRACTOR'S BID TO BE 
REJECTED. 
 
 
 , Contractor's License # , Class__ 
(Company's Name) 
 
Expires . This information is true, is provided as per section 7028.15 of the 
Business and Professions Code, and is made herein under penalty of perjury. 
 
X____________________________________________________________________ 
 (Bidder's Signature) (Date) 
 
If the proposal is accepted and the undersigned shall fail to contract as aforesaid and fail to file with the City 
insurance certificates as required by said contract, within fourteen (14) days after the bidder has received 
notice from the City Engineer or his representative of the City of Turlock that the contract has been awarded 
to bidder and is ready for signature, the City of Turlock may, at its option, determine that the bidder has 
abandoned his contract, and thereupon this proposal and the acceptance thereof shall be null and void. 
 
Also accompanying this proposal is an affidavit of non collusion and questionnaire to general contractors, a 
statement of proposed sub  contractors, if any, the address of mill, shop or office of any sub contractor, and a 
statement of work to be performed by sub  contractors. 
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The names and addresses of persons interested in the foregoing proposal as principals are as follows: 
 
 
 
 
(IMPORTANT NOTICE: If bidder or other interested person is a corporation, state legal name of corporation, 
also names of the president, secretary, treasurer, and manager thereof; if a partnership, state true name of 
firm, also names of all individual co partners composing firm; if bidder or other interested person is an 
individual, state first and last name in full.) 
  
Licensed in accordance with an act providing for the registration of Contractors, 
License No. Expiration Date . 
 
 
 
DATED: , 20  
 
 
Address:  
 
 
Phone:  
 
 
 X  
 Signature of Bidder 
 
 
 
 
NOTE: If bidder is a corporation, the legal name of the corporation shall be set forth above together with the 
signature of the officers authorized to sign contracts on behalf of the corporation; if bidder is a co partnership, 
the true name of the firm shall be set forth above together with the signature of the partner or partners 
authorized to sign contracts in behalf of the co partnership; and, if bidder is an individual, his signature shall 
be placed above. If a signature is by an agent other than an officer of a corporation or a member of the 
partnership, a Power of Attorney must be on file with the City Clerk prior to opening or submitted with the bid; 
otherwise, the bid will be disregarded as irregular and unauthorized. 
 

 
END OF SECTION 
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SECTION 00 40 00 

 
CONTRACTOR QUALIFICATION STATEMENT 

 
 
The bidder is required to provide the following information. Attach additional sheets as necessary. 
 

1. Bidder’s present business name:        
 

2. Number of years in business under present business name:      
 

3. Other or former business names:        
 

4. Enter information below as applicable to your business type: 
 

Date of incorporation:  
State of incorporation:  
President’s name:  
Vice-president’s name(s):  
Secretary’s name:  
Treasurer’s name:  

 
Type of partnership:  
Name(s) of general partners:  
Date of organization of partnership:  
 
Name of individual owner:  
Date of organization by individual owner:  

 
 

5. Contractor's mailing address:         
 

6. Contractor's telephone number:         
 

7. List categories of work that your organization normally performs with its own forces:  
  
  
  

 
8. Number of years of experience as a contractor in construction work or installation work similar to that 

required in these specifications:         
 

9. Name of person(s) who inspected the site of the proposed work for your firm:  
  
 

10. Date of Inspection:          
 

Claims and Suits (If the answer to any of the questions below is yes, attach details) 
 

11. Has your organizations ever failed to complete any work awarded to it?  
12. Are there any judgments, claims, arbitration proceedings or suits pending or 

outstanding against your organization or its officers?  
13. Has your organization filed any law suits or requested arbitration with regard to 

construction contracts within the last five years?  
 

14. On a separate sheet, list major construction projects your organization has in progress, giving the 
name of project, owner, architect, contract amount, percent complete, and scheduled completion 
date: 
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15. State total worth of work in progress and under contract:  

 
 

16. On a separate sheet, list the major projects your organization has completed in the past five years, 
giving the name of project, owner, architect, contract amount, date of completion, percentage of the 
cost of the work performed with your own forces, and any liquidated damages assessed. 

 
 

END OF SECTION 
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SECTION 00 50 00 

 
BIDDER’S BOND 

 
 
KNOW ALL MEN BY THESE PRESENTS: 
 
That we    as 
BIDDER, and   as 
SURETY a corporation duly organized under the laws of the State of   
and duly licensed to become sole Surety on bonds required and authorized by the State of California, as 
SURETY, are held and firmly bound unto the City of Turlock, hereinafter called the City, in the penal sum of 
TEN PERCENT (10%) OF THE TOTAL AMOUNT OF THE BID of the Bidder above named, submitted by said 
Bidder to the City, for the work described below, for the payment of which sum in lawful money of the United 
States, well and truly to be made, we bind ourselves, our heirs, executors, administrators and successors, 
jointly and severally, firmly by these presents. In no case shall the liability of the Surety hereunder exceed the 
sum   
   
Dollars ( $ ). 
 
THE CONDITION OF THIS OBLIGATION IS SUCH THAT, whereas the bidder has submitted the above-
mentioned bid to the City for certain construction specifically described as follows for which bids are to be 
opened at Engineering Division, Development Services Department, City Hall, 156 S. Broadway Suite 150, 
Turlock, California, on  
 
  ,  , 20 , at . 
 (day) (date) (time) 
for Project No. 17-51, “Roger K. Fall Transit Center Phase 3 TI .” 
 
NOW, THEREFORE, if the aforesaid Bidder is awarded the contract and, within the time manner required 
under the specifications after the prescribed forms are presented to him for signature, enters into a written 
contract in the prescribed form in accordance with the bid, and files the two bonds with the City, one to 
guarantee faithful performance and the other to guarantee payment for labor and materials as required by law, 
then obligation shall be null and void; otherwise, it shall be and remain in full force and virtue. 
 
In the event suit is brought upon this bond by the Obligee and judgment is recovered, the Surety shall pay all 
costs incurred by the Obligee in such a suit, including a reasonable attorney's fee to be fixed by the court. 
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IN WITNESS WHEREOF, we have hereunto set our hands and seals on 
this   day of   , 201 . 
 
 
 
BIDDER 
 
 (SEAL) 
(Bidder’s Name and Corporate Seal) 
 
                  
(Signature) 
 
   
(Print Name and Title) 
 
(ATTACH ACKNOWLEDGMENT OF BIDDER) 
 
  
 
 
SURETY 
 
 
 (SEAL) 
(Surety’s Name and Corporate Seal) 
 
                  
(Signature) 
  
   
(Print Name and Title) 
 
 
 
(ATTACH ACKNOWLEDGMENT OF SURETY'S  
ATTORNEY-IN-FACT) 
 
 
 
 
 
(ATTACH CERTIFIED COPY OF POWER OF ATTORNEY) 
 
 
 

END OF SECTION 
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SECTION 00 60 00 

 
SUBCONTRACTORS 

 
City Project No. 17-51 

 
Roger K. Fall Transit Center Phase 3 TI 

 
 
Primary Contractor:___________________________________________ 
 
The bidder is required to provide the following information concerning his sub-contractors in accordance with 
Sections 4100 et. seq., inclusive, of the California Public Contracts Code.  Sub-contractors listed below must 
be properly licensed under the laws of the State of California for the type of work which they are to perform.  
List all sub-contractors who will furnish work in excess of one-half (1/2) of one percent (1%) of the prime 
contractor’s total bid or ten thousand dollars ($10,000), whichever is greater.  Do not list alternate sub-
contractors for the same work.  Make copies of this sheet as needed. 
 
 
NAME LICENSE NUMBER ADDRESS TYPE OF WORK TO BE 
   PERFORMED AND % OF ITEM 
 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

END OF SECTION 
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SECTION 00 70 11 
 

PRE-AWARD PROTEST PROCEDURES 
 

The City of Turlock reserves the right, without qualification, to select a proposal based on the criteria 
outlined in this RFP, exercise discretion and apply judgment with respect to any submitted proposal, or 
reject all proposals.   
 
Failure to strictly comply with the protest procedures delineated below with respect to timeliness or protest 
contents will render a protest untimely and/or inadequate and will result in rejection thereof by the City.  
Protests may only be filed against making an award, received after receipt of proposals, but before the 
award of contract. A pre -award protest must be sent by certified mail and received by the City of Turlock 
Development Services Department, Engineering Division, within five (5) working days after the protester 
knows or should have known of the facts and circumstances upon which the protest is based. Prospective 
consultants will be notified, by issuance of an addendum or bulletin that a protest has been filed if 
scheduled dates have been postponed as a result of the protest. 
 
The pre-award protest shall include all of the following: the name of the protester, City project number, a 
detailed description of the specific grounds for protest, any supporting documentation, and the specific 
ruling or relief requested.  The City will respond to the substantive issue raised in the pre-award protest in 
detail and will provide a final written determination via certified mail within ten (10) working days of 
receiving the Pre -Award Protest. 

 
A request for protest reconsideration may be submitted if data becomes available that was not previously 
known or there has been an error of law or regulation. A written request for reconsideration shall be 
submitted to the City Engineer and must be received by the City Engineer within seven (7) working days 
from the postmark date of the reply from the City Engineer. The City will send a final, written decision 
regarding the pre-award protest within twenty-five (25) working days of the receipt of the request for 
reconsideration. 

 
 

END OF SECTION 
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SECTION 00 80 00 

 
AGREEMENT 

FOR PUBLIC IMPROVEMENT 
 

Project No. 17-51 
 

Roger K. Fall Transit Center  
Phase 3 TI 

 
THIS AGREEMENT is entered into by and between the CITY OF TURLOCK, a Municipal 
Corporation, hereinafter called "City," and ______________________________ hereinafter called 
"Contractor” on this ____ day of  __________________, 20__ (hereinafter called the “Agreement”). 
 

RECITALS 
 

A City has taken appropriate proceedings to authorize construction of the public 
work and improvements herein provided and execution of this contract. 
 

B A notice was duly published for bids for the contract for the improvement 
hereinafter described pursuant to Public Contract Code § 20164. 
 
C On ____________________, 20__, after notice duly given, the City Council 
of the City of Turlock awarded the contract for the construction of the improvements 
hereinafter described to Contractor as the lowest responsive and responsible bidder for 
said improvements. 
 
D City and Contractor desire to enter into this Agreement for the construction of 
said improvements. 

 
IT IS AGREED AS FOLLOWS: 
 
1. Scope Of Work: 

Contractor shall perform the work described as follows: 
 

The work consists, in general, of a tenant improvement of 2,189 square feet at the Roger K. 
Fall Transit Center, including concrete slab on grade, interior framing, interior plumbing, 
HVAC system, dropped ceiling, interior finishes, casework, modular furniture, installation of a 
photovoltaic system, electrical and lighting work, access control system, minor amounts of 
landscaping,  
and furnishing all necessary labor, materials, tools, equipment and incidentals needed to perform 
the improvements as shown on the contract plans complete and in place.  This work shall be 
completed in accordance with the project specifications, drawings and these special provisions. 
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The improvements are further described in the plans, specifications and technical requirements 
for such project, copies of which are on file in the office of the City Engineer, and which are 
incorporated by reference herein. 
 

2. The Contract: 
The complete contract consists of the following documents:  This agreement, the notice to 
contractors, the contractor's accepted proposal, general conditions, supplementary conditions, 
special provisions, plans and detailed drawings, addendums, faithful performance bond, labor 
and materials bond, and any and all supplemental agreements amending, decreasing, or 
extending the work contemplated or which may be required to complete the work in a 
substantial and acceptable manner. The current edition of the "City of Turlock Standard 
Specifications and Drawings" is hereby incorporated as a part of the contract. 

 
All rights and obligations of City and Contractor are set forth and described in the contract. 

 
All of the above named documents are intended to incorporate the terms of the others so that 
any work called for in one and not mentioned in the other, or vice versa, is to be executed the 
same as if mentioned in all said documents. The documents comprising the complete contract 
will hereinafter be referred to as the "Contract".  In case of any dispute regarding the terms of 
the Contract, the decision of the City Engineer shall be final. 

 
3. Schedule: 

All work shall be performed in accordance with the schedule approved by the City Engineer, or 
designated agent, and under his/her direction. 

 
4. Equipment & Performance Of Work: 

Contractor shall furnish all tools, equipment, facilities, labor and materials necessary to perform 
and complete in good workmanlike manner the work of general construction as called for and 
in the manner designated in, and in strict conformity with, the plans and specifications for said 
work entitled, "General Conditions and Special Provisions for City Project No. 17-51, 
“Roger K. Fall Transit Center Phase 3 TI.” 

 
The equipment, apparatus, facilities, labor and material shall be furnished, and said work 
performed and completed as required in said plans and specifications under the direction and 
supervision, and subject to the approval of the City Engineer of said City, or City Engineer’s 
designated agent. 

 

5. Contract Price: 
City shall pay, and Contractor shall accept in full payment for the work set forth above in Section 
1, Scope of Work, an amount not to exceed _____________________________________ 
and XX/100ths Dollars ($__________.__). Said amount shall be paid in installments as 
hereinafter provided. 
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6. Time For Performance: 
The time fixed for the commencement of such work is within ten (10) working days after the 
"Notice to Proceed" has been issued.  The work on this project, including all punch list items, 
shall be completed on or before the expiration of One Hundred Thirty Five (135) working 
days beginning on the first day of work or no later than the tenth day after the "Notice to 
Proceed" has been issued. 

 
7. Rights Of City To Increase Working Days: 

If such work is not completed within such time, the City Engineer shall have the right to increase 
the number of working days in the amount the City Engineer may determine will best serve the 
interests of the City, and if the City Engineer desires to increase said number of working days, 
the City Engineer shall have the further right to charge the Contractor and deduct from the final 
payment for the work the actual cost of engineering, inspection, superintendence, and other 
overhead expenses which are directly chargeable to Contractor, and which accrue during the 
period of such extension, except that the cost of the final service and preparation of the final 
estimates shall not be included in such charges; provided, however, that no extension of time 
for completion of such work shall ever be allowed unless requested by Contractor at least twenty 
(20) calendar days prior to the time herein fixed for the completion thereof, in writing, to the 
City Engineer. It is understood that the City Engineer shall not consider any such requests if not 
filed within the time set forth above in this section. 

 
8. Option Of City To Terminate Agreement In Event Of Failure To Complete Work: 

If Contractor shall have refused or failed to prosecute the work, or any severable part thereof, 
with such diligence as will ensure its completion within the time specified or any extensions 
thereof, or shall have failed to complete said work within such time if Contractor should be 
adjudged a bankrupt, or if Contractor should make a general assignment for the benefit of 
Contractor's creditors, or if a receiver should be appointed in the event of Contractor's 
insolvency, or if Contractor or any subcontractor should violate any of the provisions of this 
Contract, the City Engineer or the City Council may give written notice to Contractor and 
Contractor's sureties of its intention to terminate this agreement, and unless within five (5) days 
after the serving of such notice such violation shall cease and satisfactory arrangements for the 
correction thereof made, this agreement may, at the option of City, upon the expiration of said 
time, cease and terminate. 

 
9. Delay Damages: 

In the event the Contractor, for any reason, shall have failed to perform the work herein 
specified to the satisfaction of the City Engineer within the time herein required, the City may, 
in accordance with Section 7203 of the Public Contract Code, in lieu of any other of its rights 
authorized by paragraph 8 of this agreement, deduct from payments or credits due Contractor 
after such breach, a sum equal to Seven Hundred and no/100ths Dollars ($700.00) for 
each calendar day beyond the date herein provided for the completion of such work.  This 
deduction shall not be considered a penalty but shall be considered as delay damages.  The 
aforementioned rate of deduction is an amount agreed to by the Contractor and the City as 
reasonably representing additional construction engineering costs incurred by the City if the 
Contractor fails to complete the work within the contract time.  However, any deduction 
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assessed as delay damages shall not relieve the Contractor from liability for any damages or costs 
resulting from delays to other contractors on the project or other projects caused by a failure of 
the assessed Contractor to complete the work within the contract time.  Due account shall be 
taken of any time extensions granted to the Contractor by the City.  Permitting the Contractor 
to continue work beyond the contract completion date shall not operate as a waiver on the part 
of the City of any of its rights under the contract nor shall it relieve the Contractor from liability 
for any damages or costs resulting from delays to other contractors on the project or other 
projects caused by a failure of the assessed Contractor to complete the work within the contract 
time. 
 

10. Performance By Sureties: 
In the event of any termination as hereinbefore provided, City shall provide timely written 
notice thereof to Contractor and Contractor's sureties, and the sureties shall have the right to 
take over and perform the Contract; provided, however, that if the sureties within five (5) days 
after giving them said notice of termination, do not give the City written notice of their intention 
to take over the performance of the Contract and do not commence performance thereof within 
five (5) days after notice to the City of such election, City may take over the work and prosecute 
the same to completion by contract or by any other method it may deem advisable for the 
account, and at the expense of Contractor and the sureties shall be liable to City for any excess 
cost or damages occasioned City thereby; and, in such event, City may, without liability for so 
doing, take possession of and utilize in completing the work such materials, appliances, plant 
and other property belonging to Contractor as may be on the site of the work and necessary 
therefor. 

 
11. Disputes Pertaining To Payment For Work: 

Should any dispute arise respecting the true value of any work done, of any work omitted, or of 
any extra work which Contractor may be required to do, or respecting the size of any payment 
to Contractor during the performance of this contract, such dispute shall be decided by the City 
Engineer, and the decision of the latter shall be final and conclusive.  Contractor and City agree 
to comply with the claims resolution procedures set forth in Public Contract Code § 9204 when 
applicable. 
 
Any submission of a claim by Contractor must comply with the requirements of Public Contract 
Code §9204.  Upon receipt of a claim pursuant to this section, the City shall conduct a reasonable 
review of the claim and, within a period not to exceed 45 days, shall provide the Contractor a 
written statement identifying what portion of the claim is disputed and what portion is 
undisputed. Upon receipt of a claim, the City and Contractor may, by mutual agreement, extend 
the time period provided in this subdivision.  The Contractor shall furnish reasonable 
documentation to support the claim.  Any payment due on an undisputed portion of the claim 
shall be processed and made within 60 days after the City issues its written statement. If the 
Contractor disputes the City’s written response, or if the City fails to respond to a claim issued 
pursuant to this section within the time prescribed, the Contractor may demand in writing an 
informal conference to meet and confer for settlement of the issues in dispute. Upon receipt of 
a demand in writing sent by registered mail or certified mail, return receipt requested, the City 
shall schedule a meet and confer conference within 30 days for settlement of the dispute. 
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Within 10 business days following the conclusion of the meet and confer conference, if the claim 
or any portion of the claim remains in dispute, the City shall provide the claimant a written 
statement identifying the portion of the claim that remains in dispute and the portion that is 
undisputed. Any payment due on an undisputed portion of the claim shall be processed and made 
within 60 days after the City issues its written statement. Any disputed portion of the claim, as 
identified by the Contractor in writing, shall be submitted to nonbinding mediation, with the 
City and the claimant sharing the associated costs equally. The City and claimant shall mutually 
agree to a mediator within 10 business days after the disputed portion of the claim has been 
identified in writing. If the parties cannot agree upon a mediator, each party shall select a 
mediator and those mediators shall select a qualified neutral third party to mediate with regard 
to the disputed portion of the claim. Each party shall bear the fees and costs charged by its 
respective mediator in connection with the selection of the neutral mediator. If mediation is 
unsuccessful, the parts of the claim remaining in dispute shall be subject to applicable procedures 
outside this section. 

 
Notwithstanding any claim, dispute or other disagreement between the City and the Contractor 
regarding performance under the Contract Documents, the scope of Work thereunder, or any 
other matter arising out of or related to, in any manner, the Contract Documents, the 
Contractor shall proceed diligently with performance of the Work in accordance with the City's 
written direction, pending any final determination or decision regarding any such claim, dispute 
or disagreement. 

 
12. Permits, Compliance With Law: 

Contractor shall, at Contractor's expense, obtain all necessary permits and licenses for the 
construction of each improvement, give all necessary notices and pay all fees and taxes required 
by law, except those City fees set forth in the Special Provisions Section 1. 
 
In accordance with the provisions of Sections 1725.5, 1771.1, 1771.3, and 1771.4 of the Labor 
Code, this project is subject to compliance monitoring and enforcement by the DIR. A 
contractor or subcontractor shall not be qualified to bid on, be listed in a bid proposal (subject 
to the requirements of Section 4104 of the Public Contract Code), or engage in the performance 
of any contract for public work, as defined by that chapter of the Labor Code, unless currently 
registered and qualified to perform public work pursuant to Section 1725.5 of the Labor Code.  
It is not a violation of this section for an unregistered contractor to submit a bid that is authorized 
by Section 7029.1 of the Business and Professions Code or by Section 10164 or 20103.5 of the 
Public Contract Code, provided the contractor is registered to perform public work pursuant 
to Section 1725.5 at the time the contract is awarded. 
 
In accordance with the provisions of Section 1773.3 of the Labor Code, the City of Turlock shall 
provide notice to the DIR of the award of any public works contract subject to the requirements 
of Chapter 1 of the Labor Code, within five days of the award.  The notice shall be transmitted 
electronically in a format specified by the DIR (see https://www.dir.ca.gov/pwc100ext/) and 
shall include the name of the contractor, any subcontractor listed on the successful bid, the bid 
and contract award dates, the contract amount, the estimated start and completion dates, jobsite 
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location, and any additional information the DIR specifies that aids in the administration and 
enforcement of this chapter. 
 
Prevailing wage rates are required to be posted at the jobsite by the Contractor. 
 

13. Superintendence By Contractor: 
Contractor shall give personal superintendence to the work on said improvement or have a 
competent foreman or superintendent satisfactory to the City Engineer on the project at all 
times during construction and performance of work under the Contract, with authority to act 
for him. 

 
14. Inspection By City: 

Contractor shall at all times maintain proper facilities and provide safe access for inspection by 
City to all parts of the work and to the shops wherein the work is in preparation. 

 
15. Extra And/Or Additional Work And Changes: 

The City, at any time, by written order, may make changes within the general scope of the work 
under the Contract or issue additional instructions, require additional work or direct deletion 
of work. The Contractor shall not proceed with any change involving an increase or decrease in 
the Contract price or the Contract time without prior written authorization from the City. The 
foregoing notwithstanding, the Contractor shall promptly commence and diligently complete 
any change to the work subject to the City's written authorization issued pursuant to the 
preceding sentence; the Contractor shall not be relieved or excused from its prompt 
commencement if necessary, and diligent completion of any change subject to the City's written 
authorization by virtue of the absence or inability of the Contractor and the City to agree upon 
the extent of any adjustment to the Contract time or the Contract price on account of such 
change. The issuance of a Change Order pursuant to this Section in connection with any change 
authorized by the City under this Section shall not be deemed a condition precedent to 
Contractor's obligation to promptly commence and diligently complete any such change 
authorized by the City hereunder. The City's right to make changes shall not invalidate the 
Contract nor relieve the Contractor of any liability or other obligations under the Contract 
Documents. Any requirement of notice of Changes in the scope of Work to the Surety shall be 
the responsibility of the Contractor. 

 
In the event work is performed or materials furnished in addition to those set forth in 
Contractor's bid and the specifications herein, said work and materials shall be paid for at the 
unit price therein contained.  Said amount shall be paid in installments as hereinafter provided. 

 
16. Change Of Contract Price: 

The contract price may only be changed by a contract change order.  The value of any work 
covered by a contract change order for an adjustment in the contract price will be determined 
in the City’s sole discretion as follows: 
 
(a) If the work performed is on the basis of unit prices contained in the contract documents, 

the change order will be determined in accordance with the provisions in Section 4-1.05, 
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“Changes and Extra Work”, of the Caltrans Standard Specifications; or 
 
(b) If the work performed is not included on the engineers estimate associated with a unit 

price, the change order will be by a mutually agreed lump sum; or 
 
(c) If the change order is not determined as described above in either 16 (a) or 16 (b), the 

change order will be determined on the basis of force account in accordance with the 
provisions below. 

 
FORCE ACCOUNT 

For work paid by force account, the Engineer compares the City’s records to the Contractor’s 
daily force account work report. When the Engineer and the Contractor agree on the contents 
of the daily force account work reports, the Engineer accepts the report and the City pays for 
the work. If the records differ, the City pays for the work based only on the information shown 
on the City’s records. 
 
If a subcontractor performs work at force account, accept an additional 2 percent markup to the 
total cost of that work paid at force account, including markups specified as below, as 
reimbursement for additional administrative costs. 
 
The markups specified in labor, materials, and equipment includes compensation for all delay 
costs, overhead costs, and profit. 
 
If an item's unit price is adjusted for work-character changes, the City excludes the Contractors 
cost of determining the adjustment. 
 
Payment for owner-operated labor and equipment is made at the market-priced invoice 
submitted. 
 
Labor 

Labor payment is full compensation for the cost of labor used in the direct performance of the 
work plus a 5 percent markup, as set forth below, and consistent with the California Labor 
Code. Force account labor payment consists of: 

1. Employer payment to the worker for: 
1.1. Basic hourly wage 
1.2. Health and welfare 
1.3. Pension 
1.4. Vacation 
1.5. Training 
1.6. Other State and federal recognized fringe benefit payments 

2. Labor surcharge percentage in Labor Surcharge and Equipment Rental Rates current during 
the work paid at force account for: 
2.1. Workers' compensation insurance 
2.2. Social security 
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2.3. Medicare 
2.4. Federal unemployment insurance 
2.5. State unemployment insurance 
2.6. State training taxes 

3. Subsistence and travel allowances paid to the workers 
4. Employer payment to supervisors, if authorized 

 
The 5 percent markup consists of payment for all overhead costs related to labor but not 
designated as costs of labor used in the direct performance of the work including: 

1. Home office overhead 
2. Field office overhead 
3. Bond costs 
4. Profit 
5. Labor liability insurance 
6. Other fixed or administrative costs that are not costs of labor used in the direct 

performance of the work 
 

Materials 

Material payment is full compensation for materials the Contractor furnishes and uses in the 
work. The Engineer determines the cost based on the material purchase price, including delivery 
charges, except: 

1. A 5 percent markup is added 
2. Supplier discounts are subtracted whether the Contractor takes them or not 
3. If the Engineer believes the material purchase prices are excessive, the City pays the 

lowest current wholesale price for a similar material quantity 
4. If the Contractor procured the materials from a source the Contractor wholly or 

partially own, the determined cost is based on the lower of the: 
 4.1. Price paid by the purchaser for similar materials from that source on Contract 

items 
4.2. Current wholesale price for those materials 

5. If the Contractor does not submit a material cost record within 30 days of billing, the 
determined cost is based on the lowest wholesale price: 
5.1. During that period 
5.2. In the quantities used 

 
Equipment Rental 

Equipment rental payment is full compensation for: 
1. Rental equipment costs, including moving rental equipment to and from the change 

order work site using its own power. 
2. Transport equipment costs for rental equipment that cannot be transported 

economically using its own power. No payment is made during transport for the 
transported equipment. 

3. 5 percent markup. 
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If the Contractor wants to return the equipment to a location other than its original 
location, the payment to move the equipment must not exceed the cost of returning the 
equipment to its original location. If the Contractor uses the equipment for work other 
than work paid by force account, the transportation cost is included in the other work. 
 
Before moving or loading the equipment, obtain authorization for the equipment rental's 
original location. 
 
The Engineer determines rental costs: 

1. Using rates in Labor Surcharge and Equipment Rental Rates: 
1.1. By classifying equipment using manufacturer's ratings and manufacturer-

approved changes. 
1.2. Current during the work paid by force account. 
1.3. Regardless of equipment ownership; but the City uses the rental document rates 

or minimum rental cost terms if: 
1.3.1. Rented from equipment business the Contractor does not own. 
1.3.2. The Labor Surcharge and Equipment Rental Rates hourly rate is $10.00 
per hour or less. 

2. Using rates established by the Engineer for equipment not listed in Labor Surcharge and 
Equipment Rental Rates. The Contractor may submit cost information that helps the 
Engineer establish the rental rate; but the City uses the rental document rates or 
minimum rental cost terms if: 
2.1. Rented from equipment business the Contractor does not own. 
2.2. The Engineer establishes a rate of $10.00 per hour or less. 

3. Using rates for transport equipment not exceeding the hourly rates charged by 
established haulers. 

 
Equipment rental rates include the cost of: 

1. Fuel 7. Repairs and maintenance 
2. Oil 8. Depreciation 
3. Lubrication 9. Storage 
4. Supplies 10. Insurance 
5. Small tools that are not consumed by use 11. Incidentals 
6. Necessary attachments  

 
The City pays for small tools consumed by use. The Engineer determines payment for small 
tools consumed by use based on Contractor-submitted invoices. 
 
The Engineer may authorize rates in excess of those in the Labor Surcharge and Equipment Rental 
Rates if: 

1. The Contractor submits a request to use rented equipment 
2. Equipment is not available from the Contractors normal sources or from one of the 

Contractors subcontractors 
3. Rented equipment is from an independent rental company 
4. Proposed equipment rental rate is reasonable 
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5. The Engineer authorizes the equipment source and the rental rate before the 
Contractor uses the equipment 

 
Equipment on the Job Site 
For equipment on the job site at the time required to perform work paid by force account, the 
time paid is the time: 

1. To move the equipment to the location of work paid by force account plus an equal 
amount of time to move the equipment to another location on the job site when the 
work paid by force account is completed 

2. To load and unload equipment 
3. Equipment is operated to perform work paid by force account and: 
 3.1. Hourly rates are paid in 1/2-hour increments 
 3.2. Daily rates are paid in 1/2-day increments 

 
Equipment Not On the Job Site Required for Original-Contract Work 
For equipment not on the job site at the time required to perform work paid by force account 
and required for original-Contract work, the time paid is the time the equipment is operated to 
perform work paid by force account and the time to move the equipment to a location on the 
job site when the work paid by force account is completed. 
 
The minimum total time paid is: 

1. 1 day if daily rates are paid 
2. 8 hours if hourly rates are paid 
 

If daily rates are recorded, equipment: 
1. Idled is paid as 1/2 day 
2. Operated 4 hours or less is paid as 1/2 day 
3. Operated 4 hours or more is paid as 1 day 

 
If the minimum total time exceeds 8 hours and if hourly rates are listed, the City rounds up 
hours operated to the nearest 1/2-hour increment and pays based on the hours shown the 
following table. The table does not apply when equipment is not operated due to breakdowns, 
in which case rental hours are the hours the equipment was operated. 

Equipment Rental Hours 
Hours 

operated 
Hours 
paid 

0.0 4.00 
0.5 4.25 
1.0 4.50 
1.5 4.75 
2.0 5.00 
2.5 5.25 
3.0 5.50 
3.5 5.75 
4.0 6.00 
4.5 6.25 
5.0 6.50 



 

 

  
Roger K. Fall Transit Center Phase 3 TI 00 80 00-11 Agreement 
 

5.5 6.75 
6.0 7.00 
6.5 7.25 
7.0 7.5 
7.5 7.75 

≥8.0 hours 
used 

 
Equipment Not On the Job Site Not Required for Original-Contract Work 
For equipment not on the job site at the time required to perform work paid by force account 
and not required for original-Contract work, the time paid is the time: 
 

1. To move the equipment to the location of work paid by force account plus an 
equal amount of time to return the equipment to its source when the work paid 
by force account is completed 

 
2. To load and unload equipment 
 
3. Equipment is operated to perform work paid by force account 

 
Non-Owner-Operated Dump Truck Rental 
Submit the rental rate for non-owner-operated dump truck rental. The Engineer determines the 
payment rate. Payment for non-owner-operated dump truck rental is for the cost of renting a 
dump truck, including its driver. For the purpose of markup payment only, the non-owner-
operated dump truck is rental equipment and the owner is a subcontractor. 
 
The above markups shall constitute full compensation for all home office overhead, field office 
overhead, bond costs, profit, labor liability insurance, and other fixed or administrative costs 
that are not costs specifically designated as cost or equipment rental as stated above.  The total 
payment made as provided above shall be deemed to be the actual cost of the work and shall 
constitute full compensation therefor. 
 
When extra work to be paid for on a force account basis is performed by a subcontractor, 
approved in conformance with the provisions in Section 5-1.13, "Subcontracting," an additional 
markup of 2 percent will be added to the total cost of that extra work including all markups 
specified in this Section.  The additional 2 percent markup shall reimburse the Contractor for 
additional administrative costs, and no other additional payment will be made by reason of 
performance of the extra work by a subcontractor. 

 
17. Change Of Contract Time: 

The contract time may only be changed by a contract change order.  The value of any work 
covered by a contract change order for an adjustment in the contract time will be determined as 
follows: 
 
(a) Additional working days will be awarded where the amount of time is mutually agreed 

upon by Contractor and Engineer; or 
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(b) Additional working days will be awarded where Contractor is prevented from 

completing any part of the work identified on the critical path and: 
 

a. where the delay is caused by acts of public enemy, fire, floods, tsunamis, 
earthquakes, epidemics, quarantine restrictions, strikes, labor disputes, shortage 
of materials and freight embargos, provided that Contractor shall notify Engineer 
in writing of the causes of delay within 15 days from the beginning of that delay; 
or 

 
b. where the delay is caused by actions beyond the control of Contractor; or 
 
c. where the delay is caused by actions or failure to act by Engineer. 
 

Contractor shall not be entitled to an adjustment in contract time for delays within the control 
of Contractor.  Delays resulting from and within the control of a Subcontractor or Supplier shall 
be deemed to be delays within the control of Contractor. 

 
18. Inspection And Testing Of Materials: 

Contractor shall notify City a sufficient time in advance of the manufacture of production 
materials to be supplied by Contractor under this contract in order for City to arrange for mill 
or factory inspection and testing of same. 

 
Any materials shipped by Contractor from factory prior to having satisfactorily passed such 
testing and inspection by City's representative or prior to the receipt of notice from such 
representative that such testing and inspection will not be required shall not be incorporated on 
the job of said improvement.  Contractor shall also furnish City, in triplicate, certified copies of 
all factory and mill test reports upon request. 

 
19. Permits And Care Of The Work: 

Contractor has examined the site of the work and is familiar with its topography and condition, 
location of property lines, easements, building lines, and other physical factors and limitations 
affecting the performance of this agreement.  Contractor, at Contractor's expense, shall obtain 
any permission necessary for any operations conducted off the property owned or controlled by 
City. Contractor shall be responsible for the proper care and protection of all materials delivered 
and work performed until completion and final acceptance. 

 
20. Other Contracts: 

City may award other contracts for additional work, and Contractor shall fully cooperate with 
such other Contractors and carefully fit Contractor's own work to that provided under other 
contracts as may be directed by the City Engineer. Contractor shall not commit or permit any 
act which will interfere with the performance of work by any other Contractor. 
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21. Payments To Contractor: 
Payments are to be made to the Contractor in accordance with the provisions of Section 9 of the 
General Conditions of said specifications in legally executed and regularly issued warrants of the 
city, drawn on the appropriate fund or funds as required  by law and order of the City Council 
thereof.  The Contractor shall be administered a progress payment approximately every 30 
calendar days from the time work begins according to the payment schedule furnished by the 
City Engineer at the time work begins. 
 
Monthly progress payments in the amount of 95 percent of the value of the work will be made 
to the Contractor based on this estimate and the schedule of prices contained in the accepted 
bid. The remaining 5 percent will be retained by the City as partial security for the fulfillment 
of the contract except that at any time after fifty (50) percent of the work has been completed, 
if the City Engineer finds that satisfactory progress is being made and the projects critical path 
of work are on schedule, the City may discontinue any further retention. Such discontinuance 
will only be made upon the written request of the Contractor. The City may, at any time the 
City Engineer finds that satisfactory progress is not being made, again institute retention of five 
(5) percent as specified above. Payment will be made as soon as possible after the preparation of 
the estimate. 
 
No estimate or payment shall be made if, in the judgment of the City Engineer, the work is not 
proceeding in accordance with the provisions of the Contract, or when, in his judgment, the 
total value of the work done since the last estimate amounts to less than $1,000. No progress 
payments will be made if the time allotted for the job is 30 working days or less. 
 
Additionally, as a precondition to City’s progress payments hereunder, Contractor shall provide 
to City, prior to payment, unconditional waivers and releases of stop notices pursuant to Civil 
Code §8128 et seq. from each Subcontractor and materials supplier. The form of said waivers 
and releases shall be as set forth in Civil Code §3262(d)(2). 
 
Pursuant to Division 2, Part 5, Section 22300, et seq., of the Public Contracts Code, the 
Contractor may request the right to substitute securities for any moneys withheld by the City of 
Turlock to ensure the performance required of the Contractor under the contract, or that the 
City of Turlock make payment of retentions earned directly into an escrow account established 
at the expense of the Contractor. 

 
22. Contract Security: 

Concurrently with the execution hereof, Contractor shall furnish on the forms provided (1) a 
surety bond in an amount equal to at least one hundred percent (100%) of the contract price as 
security for the faithful performance of this contract; and (2) a separate surety bond in an amount 
equal to at least one hundred percent (100%) of the contract price as security for the payment 
of all persons performing labor and furnishing materials in connection with this contract.  
Sureties on each of said bonds thereof shall be satisfactory to the City.  
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23. Indemnification: 
 Indemnity for Professional Liability: When the law establishes a professional standard of 

care for Contractor’s Services, to the fullest extent permitted by law, Contractor shall 
indemnify, protect, defend, and hold harmless City and any and all of its elective and appointive 
boards, officers, officials, agents, employees or volunteers from and against any and all losses, 
liabilities, damages, costs, and expenses, including legal counsel’s fees and costs but only to the 
extent the Contractor (and its Subcontractors) are responsible for such damages, liabilities and 
costs on a comparative basis of fault between the Contractor (and its Subcontractors) and the 
City in the performance of professional services under this Agreement. Contractor shall not be 
obligated to defend or indemnify City for the City’s own negligence or for the negligence of 
others. 

 
 Indemnity for other than Professional Liability: Other than in the performance of 

professional services and to the full extent permitted by law, Contractor shall indemnify, 
defend, and hold harmless City and any and all of its elective and appointive boards, officers, 
officials, agents, employees or volunteers from and against any liability (including liability for 
claims, suits, actions, arbitration proceedings, administrative proceedings, regulatory 
proceedings, losses, expenses or costs of any kind, whether actual, alleged or threatened, 
including legal counsel’s fees and costs, court costs, interest, defense costs, and expert witness 
fees), where the same arise out of, are a consequence of, or are in any way attributable to, in 
whole or in part, the performance of this Agreement by Contractor or by any individual or 
agency for which Contractor is legally liable, including, but not limited to, officers, agents, 
employees, or subcontractors of Contractor. 

 
24. Contractor's Insurance: 

Contractor shall not commence work under this Agreement until Contractor has obtained City’s 
approval regarding all insurance requirements, forms, endorsements, amounts, and carrier 
ratings, nor shall Contractor allow any subcontractor to commence work on a subcontract until 
all similar insurance required of the subcontractor shall have been so obtained and approved.  
Contractor shall procure and maintain for the duration of this Agreement insurance against 
claims for injuries to persons or damages to property which may arise from or in connection 
with the performance of the work hereunder by Contractor, its agents, representatives, 
employees or subcontractors. Failure to maintain or renew coverage or to provide evidence of 
renewal may constitute a material breach of contract. Any available insurance proceeds in excess 
of the specified minimum limits and coverage shall be available to City. 

 
(a) General Liability Insurance:  Contractor shall maintain commercial general liability 

insurance with coverage at least as broad as Insurance Services Office form CG 00 01, in 
an amount not less than two million dollars ($2,000,000) per occurrence, four million 
dollars ($4,000,000) general aggregate, for bodily injury, personal injury, and property 
damage, including without limitation, blanket contractual liability and coverage for 
explosion, collapse and underground property damage hazards. Contractor’s general 
liability policies shall be primary and not seek contribution from the City’s coverages, 
and be endorsed using Insurance Services Office form CG 20 10 to provide that City and 
its officers, officials, employees, and agents shall be additional insureds under such 
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policies.  For construction contracts, an endorsement providing completed operations 
to the additional insured, ISO form CG 20 37, is also required. 

 
(b) Workers’ Compensation Insurance:  Contractor shall maintain Workers’ Compensation 

Insurance (Statutory Limits) and Employer’s Liability Insurance with limits of at least 
one million dollars ($1,000,000). Contractor shall submit to City, along with the 
certificate of insurance, a Waiver of Subrogation endorsement in favor of City, its 
officers, agents, employees, and volunteers. 

 
(c) Auto Insurance: Contractor shall provide auto liability coverage for owned, non-owned, 

and hired autos using ISO Business Auto Coverage form CA 00 01, or the exact 
equivalent, with a limit of no less than two million dollars ($2,000,000) per accident. If 
Contractor owns no vehicles, this requirement may be met through a non-owned auto 
endorsement to the CGL policy. 

 
(d) Builder’s Risk Insurance:  Upon commencement of construction and with approval of 

City, Contractor shall obtain and maintain Builder’s Risk/Course of Construction 
insurance.  Policy shall be provided for replacement value on an "all-risk" basis. The 
City shall be named as Loss Payee on the policy and there shall be no coinsurance penalty 
provision in any such policy. Policy must include: (1) coverage for removal of debris, 
and insuring the buildings, structures, machinery, equipment, materials, facilities, 
fixtures, and all other properties constituting a part of the project; (2) coverage with 
limits sufficient to insure the full replacement value of any property or equipment stored 
either on or off the project site, whether provided from within a Builder’s Risk policy 
or through the addition of an Installation Floater.  Such insurance shall be on a form 
acceptable to City to ensure adequacy of terms and limits.  Contractor shall not be 
required to maintain property insurance for any portion of the Project following transfer 
of control thereof to City. 

 
(e) Contractors Pollution Insurance:  Pollution Coverage shall be provided on a Contractors 

Pollution Liability form or other form acceptable to City providing coverage for liability 
arising out of sudden, accidental and gradual pollution and remediation. The policy limit 
shall be no less than one million dollars ($1,000,000) per claim. All activities 
contemplated in this Agreement shall be specifically scheduled on the policy as “covered 
operations.” The policy shall provide coverage for the hauling of waste from the project 
site to the final disposal location, including non-owned disposal sites. 

 
(f) Professional Liability Insurance:  When applicable, Contractor shall maintain 

professional liability insurance that insures against professional errors and omissions that 
may be made in performing the Services to be rendered in connection with this 
Agreement, in the minimum amount of one million dollars ($1,000,000) per claim and 
in the aggregate. Any policy inception date, continuity date, or retroactive date must be 
before the effective date of this Agreement, and Contractor agrees to maintain 
continuous coverage through a period no less than three (3) years after completion of 
the services required by this Agreement. 
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(g) Deductibles and Self-Insured Retentions:  Upon request of City, any deductibles or self-

insured retentions must be declared to and approved by City.  At the option of City, 
either: (1) the insurer shall reduce or eliminate such deductibles or self-insured 
retentions as respects City, its elective and appointive boards, officers, agents, 
employees, and volunteers; or (2) Contractor shall provide a financial guarantee 
satisfactory to City guaranteeing payment of losses and related investigations, claim 
administration and defense expenses. 

 
(h) Other Insurance Provisions:  The commercial general liability policy shall contain, or be 

endorsed to contain, the following provisions: 
 

(1) City, its elective and appointive boards, officers, agents, employees, and 
volunteers are to be covered as additional insureds with respect to liability arising out of 
work or operations performed by or on behalf of Contractor, including materials, parts 
or equipment furnished in connection with such work or operations, which coverage 
shall be maintained in effect for at least three (3) years following the completion of the 
work specified in the contract. General liability coverage can be provided in the form of 
an endorsement to Contractor’s insurance (at least as broad as CG 20 10 for ongoing 
operations and CG 20 37 for products/completed operations), or as a separate Owners 
and Contractors Protective Liability policy providing both ongoing operations and 
completed operations coverage. 
 
(2) For any claims related to this project, Contractor’s insurance coverage shall be 
primary insurance as respects City and any insurance or self-insurance maintained by 
City shall be excess of Contractor’s insurance and shall not contribute with it. 
 
(3) In the event of cancellation, non-renewal, or material change that reduces or 
restricts the insurance coverage afforded to City under this Agreement, the insurer, 
broker/producer, or Contractor shall provide City with thirty (30) days’ prior written 
notice of such cancellation, non-renewal, or material change. 
 
(4) Coverage shall not extend to any indemnity coverage for the active negligence 
of the additional insured in any case where an agreement to indemnify the additional 
insured would be invalid under Subdivision (b) of Section 2782 of the Civil Code. 

 
(i) Acceptability of Insurers:  Insurance is to be placed with insurers with a current A.M. 

Best’s rating of no less than A-:VII or with an insurer to which the City has provided 
prior approval. 

 
(j) Verification of Coverage:  Contractor shall furnish City with original certificates and 

amendatory endorsements or copies of the applicable policy language effecting coverage 
required by this clause. All certificates and endorsements are to be received and 
approved by City before work commences.  However, failure to obtain the required 
documents prior to the work beginning shall not waive Contractor’s obligation to 
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provide them. City reserves the right, at any time, to require complete, certified copies 
of all required insurance policies and endorsements. 

 
(k) Waiver of Subrogation: With the exception of professional liability, Contractor hereby 

agrees to waive subrogation which any insurer of Contractor may acquire from 
Contractor by virtue of the payment of any loss. The commercial general liability policy 
and workers’ compensation policy shall be endorsed to contain a waiver of subrogation 
in favor of City for all work performed by Contractor, its agents, employees, 
independent contractors and subcontractors.  Contractor agrees to obtain any 
endorsement that may be necessary to effect this waiver of subrogation. 

 
(l) Subcontractors:  Contractor shall include all subcontractors as insureds under its policies 

or shall furnish separate certificates and endorsements for each subcontractor.  All 
coverages for subcontractors shall be subject to all of the requirements stated herein. 

 
(m) Surety Bonds:  Contractor shall provide a Performance Bond and a Payment Bond. 

 
25. Proof Of Carriage Of Insurance: 

Contractor shall furnish City concurrently with the execution hereof, satisfactory proof of 
carriage of the insurance required, and that Contractor shall give City at least sixty (60) days 
prior notice of the cancellation of any policy during the effective period of this contract. 

 
26. Wages & Hours Of Employment: 

In the performance of this contract, eight (8) hours shall be the maximum hours of labor on any 
calendar day, and the minimum wages of compensation of persons performing labor in the 
execution of this agreement shall be the current prevailing scale of wages determined by the 
Director of the Department of Industrial Relations for the community. 

 
The Contractor shall forfeit as penalty to the City, Twenty-five and no/100ths Dollars ($25.00) 
to be paid to the City of Turlock for each workman employed in the execution of this agreement 
by him or by any subcontractor, for each calendar day during which any workman is required or 
permitted to labor more than eight (8) hours, in violation of provisions of Article 3, Chapter 1, 
Part 7, a Division 2, of the Labor Code of the State of California, and all amendments thereto. 

 
27. Emergency - Additional Time For Performance - Procurement Of Materials: 

If, because of war or other declared national emergency, the Federal or State Government 
restricts, regulates, or controls the procurement and allocation of labor or materials, or both, 
and if solely because of said restrictions, regulations or controls, Contractor is through no fault 
of the Contractor, unable to perform this agreement, or the work is thereby suspended or 
delayed, any of the following steps may be taken. 

 
(a) City may, pursuant to resolution of the Council, grant Contractor additional time for 

the performance of this agreement, sufficient to compensate in time, for delay or 
suspension. 
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To qualify for such extension in time, Contractor within ten (10) days of Contractor's 
discovering such inability to perform, shall notify City Engineer in writing thereof, and 
give specific reasons therefore; City Engineer shall thereupon have sixty (60) days within 
which to procure such needed materials or labor as is specified in this agreement, or 
permit substitution, or provide for changes in the work in accordance with other 
provisions of this agreement. 

 
Substituted materials, or changes in the work, or both, shall be ordered in writing by 
City Engineer, and the concurrence of the Council shall not be necessary.  All reasonable 
expenses of such procurement incurred by the City Engineer shall be defrayed by the 
Contractor; or 

 
(b) If such materials or labor cannot be procured through legitimate channels within sixty 

(60) days after the filing of the aforesaid notice, either party may, upon thirty (30) days' 
written notice to the other, terminate this agreement.  In such event, Contractor shall 
be compensated for all work executed upon a unit basis in proportion to the amount of 
the work completed, or upon a cost-plus-ten-percent (10%) basis, whichever is the 
lesser. Materials on the ground, in process of fabrication or in route upon the date of 
notice of termination specially ordered for the project and which cannot be utilized by 
Contractor, shall be compensated for by City at cost, including freight, provided the 
Contractor shall take all steps possible to minimize this obligation; or 

 
(c) City Council, by resolution, may suspend this agreement until the cause of inability to 

perform is removed but for a period of not to exceed sixty (60) days. 
 

If this agreement is not canceled, and the inability of Contractor to perform continues 
without fault on Contractor's part, beyond the time during which the agreement may 
have been suspended, as herein above provided, City Council may further suspend this 
agreement, or either party hereto may, without incurring any liability, elect to declare 
this agreement terminated upon the ground of impossibility of performance.  In the 
event City declares this agreement terminated, such declaration shall be authorized by 
the City Council by resolution, and Contractor shall be notified in writing thereof within 
five (5) days after the adoption of such resolution.  Upon such termination, Contractor 
shall be entitled to proportionate compensation at the agreement rate for such portion 
of the agreement as may have been performed, or 

 
(d) City may terminate this agreement, in which case Contractor shall be entitled to 

proportionate compensation at the agreed rate for such portion of the agreement as may 
have been performed.  Such termination shall be authorized by resolution of the Council.  
Notice thereof shall be forthwith given in writing to Contractor, and this agreement shall 
be terminated upon receipt by Contractor of such notice. 

 
In the event of the termination provided in this sub-paragraph (d), none of the covenants, 
conditions or provisions hereof shall apply to the work not performed, and City shall be 
liable to Contractor for the proportionate compensation last herein mentioned. 
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28. Provisions Cumulative: 

The provisions of this agreement are cumulative, and in addition to and not in limitation of, any 
other rights or remedies available to City. 
 

29. Taxes: 
Contractor shall cooperate with City to the full extent possible to maximize the local allocation 
of California sales and use tax to the City.  Such cooperation shall include but not be limited to: 
  

(a) Use Tax Direct Payment Permits.  Contractor shall apply for, obtain and utilize, 
to the maximum extent reasonable, a California Use Tax Direct Payment Permit. 

 
(b) Purchases of $500,000 or More.  Contractor shall require vendors and suppliers 
located outside California from whom Contractor makes purchase of $500,000 or more 
to allocate the use tax to the City. 

 
Additional information regarding use tax and the Permit can be found in the State of 
California Board of Equalization, Sales and Use Tax Regulations, Regulation 1699.6, 
Use Tax Direct Payment Permits, or on the web site for the Board of Equalization at 
http://www.boe.ca.gov/sutax/sutprograms.htm 

 
30. Notices: 

All notices shall be in writing and delivered in person or transmitted by certified mail, postage 
prepaid. 

 
Notices required to be given to City shall be addressed as follows: 

 
City of Turlock 
City Engineer 

156 S. Broadway, Suite 150 
Turlock, CA  95380-5461 

 
Notices required to be given to Contractor shall be addressed as follows: 

 
_____________________ 
_____________________ 
_____________________ 

 
Notices required to be given sureties of Contractor shall be addressed as follows: 

 
_____________________ 
_____________________ 
_____________________ 
_____________________ 
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31. CITY CONTRACT ADMINISTRATOR: 
 The City’s contract administrator and contact person for this Agreement is: 
 
   Stephen Fremming 
   City of Turlock Engineering Division 
   156 S. Broadway, Suite 150 
   Turlock, California 95380-5461 
   Telephone: (209) 668-5417 
   E-mail: sfremming@turlock.ca.us 
 
32. Interpretation: 

As used herein, any gender includes each other gender, the singular includes the plural and vice 
versa. 

 
33. Antitrust Claims: 

The Contractor or subcontractor offers and agrees to assign to the City all rights, title and 
interest to any causes of action under Section Four of the Clayton Act and the Cartwright Act 
concerning antitrust claims. 
 

34. USE OF CITY PROJECT NUMBER: 
The Contractor or subcontractor agrees to use the aforementioned City project number on all 
maps, drawings, submittals, billing, and written correspondence that involve City staff or 
contracted consultants. Nothing in this section shall preclude the Contractor or subcontractor 
from using their own project numbers for their own internal use. 
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IN WITNESS WHEREOF, three identical counterparts of this agreement, consisting of a total of 29 
pages, each of which counterparts shall for all purposes be deemed an original of said agreement, have 
been duly executed by the parties hereinabove named, on the day and year first herein above written. 
 
CONTRACTOR CITY OF TURLOCK, a municipal corporation 

 
By:  ____________________________ By: _____________________________ 
   Robert C. Lawton, City Manager 
_______________________________   
Print Name Date: ____________________________   
   
Address:_________________________  
_______________________________ APPROVED AS TO SUFFICIENCY: 
_______________________________ 
Phone: __________________________ By: _____________________________ 
Date: ___________________________   Nathan Bray, Interim City Engineer 
  
Federal Tax ID or Social Security No:   
 APPROVED AS TO FORM: 
_______________________________   
 By: _____________________________ 
  Jose M. Sanchez, Interim City Attorney 
DIR Registration Number: 
  
_______________________________ ATTEST:  
 
Attach Contractor’s Seal Here  By: _____________________________  
  Jennifer Land, City Clerk 
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SECTION 00 81 00 

 
WORKERS’ COMPENSATION INSURANCE CERTIFICATION 

 
 
Pursuant to Section 2.1 of the Contract, the Contractor certifies as follows: 
 
 
I am aware of the provisions of Section 3700 of the Labor Code which require every employer to be 
insured against liability for worker’s compensation or to undertake self-insurance in accordance with 
the provisions of that code, and I will comply with such provisions before commencing the performance 
of the work of this contract. 
 
 
Signed:                 Date:        
 
         
  (Typed or Printed Name) 
 
 
 
Business Address (Street Address, City, State & Zip Code): 
 
         
 
         
 
         
 
 
 
 
Business Phone:    (        )       
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SECTION 00 82 00 

 
PERFORMANCE BOND 

 
 
KNOW ALL MEN BY THESE PRESENTS: 
 
WHEREAS, the City of Turlock, State of California, has awarded to 
_____________________________, hereinafter designated as the “Principal,” a contract for 
Project No. 17-51, “Roger K. Fall Transit Center Phase 3 TI ; and, 
 
WHEREAS, said Principal is required under the terms of said contract to furnish a bond for the faithful 
performance of said contract. 
 
NOW, THEREFORE, we the Principal, and                                        
as Surety, are held and firmly bound unto the City of Turlock in the penal sum of 
_________________________________________________________ ($_____________), 
lawful money of the United States for the payment of which sum well and truly to be made, we bind 
ourselves, our heirs, executors, administrators, successors, or assigns jointly and severally, firmly by 
these presents. 
 
THE CONDITION OF THIS OBLIGATION IS SUCH, that if the above bounden Principal, or 
Principal’s heirs, executors, administrators, successors, or assigns, shall in all things stand to and abide 
by, and well and truly keep and perform the covenants, conditions, and agreements in said contract and 
any alteration thereof made as therein provided, on the Principal’s part, to be kept and performed at 
the time and in the manner therein specified and in all respects according to their true intent and 
meaning; and shall defend, indemnify and save harmless the City of Turlock, its officers and agents as 
therein stipulated, then this obligation shall become null and void;  otherwise it shall be and remain in 
full force and virtue. 
 
And the Surety, for value received hereby stipulates and agrees that, in accordance with the Plans, 
Standard Specifications, Special Provisions, and other contract documents, no change, extension of 
time, alteration, or addition to the terms of the contract, or to the work to be performed hereunder, 
or to the specifications accompanying the same shall in anywise affect its obligations on this bond, and it 
does hereby waive notice of any such change, extension of time, alteration of additions to the terms of 
the Contract to the work, or to the specifications. 
 
The City reserves the right to refuse use of any Contractor assigned by any surety to complete the work. 
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IN WITNESS WHEREOF, the above-bound parties have executed this instrument under their 
seals this_______________day of ___________________, the name and corporate seals of each 
corporate party being hereto affixed and these presents duly signed by its undersigned representative, 
pursuant to authority of its governing body. 
 
 
 
(Corporate Seal)   Principal          
 
     By           
 

   Title           
 
 
(Attach Notarial Acknowledgment) 
 
 
 
(Corporate Seal)   Surety          
      
     Address          
 
     Phone No.:  (      )    Fax No.:  (    )   
  
 
     By           
        Attorneys-in-Fact 
 

   Title           
 
 
(Attach Notarial Acknowledgment) 
 
 
NOTE TO SURETY COMPANY:  There must be submitted a certified copy of unrevoked 
resolution of authority for the attorneys-in-fact. 
 
(Seal)     Witness          
 
 
Approved as to form: 
 
 
      
Risk Manager  
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SECTION 00 83 00 

  
PAYMENT BOND 

 
 
KNOW ALL MEN BY THESE PRESENTS: 
 
WHEREAS, the City of Turlock, a municipal corporation, has awarded to ___________________, 
hereinafter designated as the “Principal”, a contract for Project No. 17-51, “Roger K. Fall Transit 
Center Phase 3 TI ; and  
 
WHEREAS, said Principal is required to furnish a bond in connection with said contract, to secure 
payment of claims of laborers, mechanics, or materialmen employed on work under said contract, as 
provided by law. 
 
NOW, THEREFORE, we the undersigned Principal and Surety are held and firmly bound unto the 
City of Turlock in the sum of ______________________________________________ 
($_________), said sum being equal to the estimated amount payable by said City of Turlock under 
the terms of the contract, for which payment well and truly to be made, we bind ourselves, our heirs, 
executors, administrators, successors, or assigns jointly and severally, firmly by these presents. 
 
THE CONDITIONS OF THIS OBLIGATION ARE SUCH that if said Principal, or Principal’s heirs, 
executors, administrators, successors, or assigns, or subcontractors shall fail to pay for any material, 
provisions, provender, or other supplies, implements, or machinery used in, upon, for or about the 
performance of the work contracted to be done, or for any work or labor thereon of any kind, or for 
amounts due under the Unemployment Insurance Code with respect to such work or labor, or for any 
amounts required to be deducted, withheld, and paid over to the Franchise Tax Board from these wages 
of employees of the Contractor and Contractor’s subcontractors pursuant to the Revenue and Taxation 
Code, with respect to such work and labor, the Surety or Sureties hereon will pay for the same in an 
amount not exceeding the sum specified in this bond, otherwise the above obligation shall be void.  In 
case suit is brought upon this bond, said Surety will pay a reasonable attorney’s fee to be fixed by the 
court. 
 
This bond shall inure to the benefit of any and all persons, companies, and corporations entitled to file 
claims under Section 3138 of the Civil Code of the State of California so as to give a right of action to 
them or their assigns in any suit brought upon this bond. 
 
Said Surety, for value received, hereby stipulates and agrees that, in accordance with the Plans, 
Standard Specifications, Special Provisions, and other Contract Documents, no change, extension of 
time, alteration or addition to the terms of the contract, or to the work to be performed there under, 
or to the specifications accompanying the same, shall in anywise affect its obligations on this bond, and 
it does hereby waive notice of any such change, extension of time, alteration or addition to the terms 
of the contract, or to the work, or to the specifications. 
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IN WITNESS WHEREOF, the above-bound parties have executed this instrument under their 
seals this_______________day of ___________________, the name and corporate seals of each 
corporate party being hereto affixed and these presents duly signed by its undersigned representative, 
pursuant to authority of its governing body. 
 
(Corporate Seal)   Principal          
 
     By           
 

   Title           
 
(Attach Notarial Acknowledgment) 
 
 
 
 
(Corporate Seal)   Surety          
      
     Address          
 
     Phone No.:  (      )    Fax No.:  (    )   
  
 
     By           
        Attorneys-in-Fact 
 

   Title           
 
(Attach Notarial Acknowledgment) 
 
 
NOTE TO SURETY COMPANY:  There must be submitted a certified copy of unrevoked 
resolution of authority for the attorneys-in-fact. 
 
 
(Seal)     Witness          
 
 
Approved as to form: 
 
      
Risk Manager  
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SECTION 00 84 00 

 
ESCROW FOR SECURITY DEPOSIT 

IN LIEU OF RETENTION 
 
 
 This Escrow Agreement is made and entered into by and between the City of Turlock, whose 
address is 156 S. Broadway, Turlock, CA, 95380, hereinafter called “City”,___________________, 
whose address is ________________________________, hereinafter called “Contractor”, and 
______________, whose address is ________________________________, hereinafter called 
“Escrow Agent.” 
 
 For the consideration hereinafter set forth, the City, Contractor, and Escrow Agent agree as 
follows: 
 
1. Pursuant to Section 22300 of the Public Contract Code of the State of California, Contractor has 

the option to deposit securities with Escrow Agent as a substitute for retention earnings required to 
be withheld by City pursuant to the construction contract entered into between the City and 
Contractor for Project No. 17-51, “Roger K. Fall Transit Center Phase 3 TI  in the amount 
of _________________________ dated __________________ (hereinafter referred to as the 
“Contract”).  Alternatively, on written request of the Contractor, the City shall make payments of 
the retention earnings directly to the Escrow Agent.  When Contractor deposits the securities as 
substitute for Contract earnings, the Escrow Agent shall notify the City within 10 days of the 
deposit.  The market value of the securities at the time of the substitution shall be at least equal to 
the cash amount then required to be withheld as retention under the terms of the Contract amount 
between the City and Contractor.  Securities shall be held in the name of 
_________________________, and shall designate the Contractor as the beneficial owner. 

 
The Contractor shall select and initial one of the following options: 

 

2. [ ]  The City shall make progress payments to the Contractor for such funds that otherwise would 
be withheld from progress payments pursuant to the Contract provisions, provided that the Escrow 
Agent holds securities in the form and amount specified above,  

 
 OR 
 

3. [ ]  The City shall make payment of retentions earned directly to the Escrow Agent.  The Escrow 
Agent shall hold them for the benefit of the Contractor until such time as the escrow created under 
this Contract is terminated.  The Contractor may direct the investments of the payments into 
securities.  All terms and conditions of this agreement and the rights and responsibilities of the 
parties shall be equally applicable and binding when the City pays the Escrow Agent directly. 
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4. Contractor shall be responsible for paying all fees for the expenses incurred by Escrow Agent in 
administering the Escrow Account and all expenses of the City.  These expenses and payment terms 
shall be determined by the City, Contractor, and Escrow Agent. 

 
5. The interest earned on the securities or the money market accounts held in escrow and all interest 

earned shall be for the sole use of the Contractor and shall be subject to withdrawal by Contractor 
at any time and from time to time without notice to the City. 

 
6. Contractor shall have the right to withdraw all or any part of the principal in the escrow account 

only by written notice to Escrow Agent accompanied by written authorization from City to the 
Escrow Agent that City consents to the withdrawal of the amount sought to be withdrawn by 
Contractor. 

 
7. The City shall have a right to draw upon the securities in the event of default by the Contractor.  

Upon seven day’s written notice to the Escrow Agent from the City of the default, the Escrow Agent 
shall immediately convert the securities to cash and shall distribute the cash as instructed by the City. 

 
8. Upon receipt of written notification from the City certifying that the Contract is final and complete, 

and that the Contractor has complied with all requirements and procedures applicable to the 
Contract, Escrow Agent shall release to Contractor all securities and interest on deposit less escrow 
fees and charges of the escrow account.  The escrow shall be closed immediately upon disbursement 
of all monies and securities on deposit and payments of fees and charges. 

 
9. Escrow Agent shall rely on the written notifications from the City and the Contractor pursuant to 

Sections (5) to (8) inclusive, of this agreement and the City and Contractor shall hold Escrow Agent 
harmless from Escrow Agent’s release and disbursement of the securities and interest as set forth 
above. 

 
10. Contractor authorizes the Escrow Agent to issue monthly statements of the status of the funds held 

in the escrow account to the City.  Escrow Agent shall issue said statements on a monthly basis and 
mail to:  City of Turlock, ATTN: Finance Department, 835 East 14th Street, Turlock, CA  94577. 

 
11. The names of the persons who are authorized to give written notice or to receive written notice on 

behalf of the City and on behalf of Contractor in connection with the foregoing, and exemplars of 
their respective signatures, are as follows: 
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On behalf of City:     On behalf of Contractor: 
 
              
Title        Title 
 
               
Name        Name 
 
 
On behalf of Escrow Agent: 
 
       
Title 
 
       
Name 
 
       
Signature 
 
       
Address 
 
At the time the escrow account is opened, the City and Contractor shall deliver to the Escrow Agent a 
fully executed counterpart of this agreement. 
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 IN WITNESS WHEREOF, the parties have executed this agreement by their proper officers on 
the date first set forth above. 
 
 
City:       Contractor: 
 
              
Title       Title 
 
              
Name       Name 
 
              
Signature      Signature 
 
              
Address      Address  
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SECTION 00 88 00 

  
ESCROW BID DOCUMENTS 

 
  
1. SCOPE 
 
The lowest Bidder shall submit, within the specified time after receipt of Bids, one copy of all documentary 
information generated in preparation of Bid prices for this Project. This material is hereinafter referred to as 
"Escrow Bid Documents." The Escrow Bid Documents of the Successful Bidder will be held in escrow for the 
duration of the contract.  

 
The Successful Bidder agrees, as a condition of award of the contract, that the Escrow Bid Documents 
constitute the complete, only, and all documentary information used in preparation of his Bid. No other Bid 
preparation information shall be considered in resolving disputes.  

 
Nothing in the Escrow Bid Documents shall change or modify the terms or conditions of the Contract 
Documents.  
 
2. OWNERSHIP 
 
The Escrow Bid Documents are, and shall always remain, the property of CONTRACTOR, subject only to joint 
review by OWNER and CONTRACTOR, as provided herein. 

 
OWNER stipulates and expressly acknowledges that the Escrow Bid Documents, as defined herein, constitute 
trade secrets. This acknowledgment is based on OWNER's express understanding that the information 
contained in the Escrow Bid Documents is not known outside the Bidder's business, is known only to a limited 
extent and only by a limited number of employees of the Bidder, is safeguarded while in Bidder's possession, 
is extremely valuable to Bidder, and could be extremely valuable to Bidder's competitors by virtue of it reflecting 
Bidder's contemplated techniques of construction. OWNER acknowledges that the Bidder expended 
substantial sums of money in developing the information included in the Escrow Bid Documents and further 
acknowledges that it would be difficult for a competitor to replicate the information contained therein. OWNER 
further acknowledges that the Escrow Bid Documents and the information contained therein are made 
available to OWNER only because such action is an express prerequisite to award of the contract. OWNER 
further acknowledges that the Escrow Bid Documents include a compilation of information used in the Bidder's 
business, intended to give the Bidder an opportunity to obtain an advantage over competitors who do not know 
of or use the contents of the documentation. OWNER agrees to safeguard the Escrow Bid Documents, and all 
information contained therein, against disclosure to the fullest extent permitted by law.  

 
3. PROGRAM 
 
Escrow Bid Documents will be used to assist in the negotiation of price adjustments and Change Orders and 
in the settlement of disputes, claims, and other controversies. They will not be used for pre-award evaluation 
of CONTRACTOR's anticipated methods of construction or to assess CONTRACTOR's qualifications for 
performing the Work. 

 
4. FORMAT AND CONTENTS 
 
Bidders may submit Escrow Bid Documents in their usual cost estimating format. It is not the intention of this 
section to cause the Bidder extra work during the preparation of the Bid, but to ensure that the Escrow Bid 
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Documents will be adequate to enable complete understanding and proper interpretation for their intended 
use. The Escrow Bid Documents shall be in the language of the Specifications.  
 
The Escrow Bid Documents shall include all quantity takeoffs; crew; equipment; calculations of rates of 
production and progress; copies of quotations from equipment manufacturers, Subcontractors, and Suppliers; 
and memoranda, narratives, consultants' reports, add/deduct sheets, and all other information used by the 
Bidder to arrive at the prices contained in the Bid Form. Estimated costs should be broken down into the 
Bidder's usual estimate categories, such as direct labor, repair labor, equipment operation, equipment 
ownership, expendable materials, permanent materials, and subcontract costs as appropriate. Plant and 
equipment and indirect costs should be detailed in the Bidder's usual format. CONTRACTOR's allocation of 
plant and equipment, indirect costs, contingencies, markup, and other items to each Bid item shall be included.  
 
Bidding Documents provided by the OWNER should not be included in the Escrow Bid Documents unless 
needed to comply with the requirements of this section.  
 
5. SUBMITTAL 
The Escrow Bid Documents shall be submitted in a sealed container within one week after the time of receipt 
of Bids. The container shall be clearly marked on the outside with the Bidder's name, date of submittal, project 
name, and the words "Escrow Bid Documents."  
 
The Escrow Bid Documents shall be accompanied with a certification signed by an individual authorized by 
the Bidder to execute the Bid Form, stating that the material in the Escrow Documentation constitutes the 
complete, only, and all documentary information used in preparation of the Bid and that he has personally 
examined the contents of the Escrow Bid Documents container and has found that the documents in the 
container are complete.  
 
Prior to award, Escrow Bid Documents of the apparent Successful Bidder will be unsealed, examined, 
organized, and inventoried by representatives of OWNER, together with members of CONTRACTOR's staff 
who are knowledgeable in how the Bid was prepared.  This examination is to ensure that the Escrow Bid 
Documents are authentic, legible, and complete. It will not include review of, and will not constitute approval 
of, proposed construction methods, estimating assumptions, or interpretations of Contract Documents. This 
examination is subject to the condition that, as trade secrets, the Escrow Bid Documents are proprietary and 
confidential as described in Paragraph 2. Examination will not alter any condition(s) or term(s) of the contract.  
 
If all the documentation required in Part 4, "Format and Contents," has not been included in the original 
submittal, additional documentation shall be submitted, at OWNER's discretion, prior to award of the contract. 
The detailed breakdown of estimated costs shall be reconciled and revised, if appropriate, by agreement 
between CONTRACTOR and OWNER before making the award.  
 
If the contract is not awarded to the apparent Successful Bidder, the Escrow Bid Documents of the Bidder next 
to be considered for award shall be processed as described above.  
 
Timely submission of complete Escrow Bid Documents is an essential element of the Bidder's responsibility 
and a prerequisite to contract award. Failure to provide the necessary Escrow Bid Documents will be sufficient 
cause for OWNER to reject the Bid.  
 
If the Bidder's proposal is based on subcontracting any part of the Work, each Subcontractor whose total 
subcontract price exceeds 5 percent of the total Contract Price proposed by the Bidder shall provide separate 
Escrow Bid Documents to be included with those of the Bidder. These documents will be opened and examined 
in the same manner and at the same time as the examination described above for the apparent Successful 
Bidder.  
 
If CONTRACTOR subcontracts any portion of the Work after award, OWNER retains the right to require 
CONTRACTOR to submit Escrow Bid Documents from the Subcontractor before the subcontract is approved.  
 
Escrow Bid Documents submitted by unsuccessful Bidders will be returned unopened, unless opened as 
provided above, as soon as they are no longer needed by OWNER and no later than immediately following 
award of the contract.  
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6. STORAGE 
 
The Escrow Bid Documents of the Successful Bidder will be placed in escrow prior to award of the contract, 
for the life of the contract, in a mutually agreeable institution. The cost of storage will be paid by OWNER.  
 
7. EXAMINATION AFTER AWARD OF CONTRACT 
 
The Escrow Bid Documents shall be examined by both OWNER and CONTRACTOR, at any time deemed 
necessary after award of the contract by either OWNER or CONTRACTOR, to assist in the negotiation of price 
adjustments and Change Orders, or the settlement of disputes.  
 
Examination of the Escrow Bid Documents after award of the contract is subject to the following conditions: 
 
  a. As trade secrets, the Escrow Bid Documents are proprietary and confidential as described in 
Paragraph 2. 
   

b. OWNER and CONTRACTOR shall each designate, in writing to the other party and a minimum of 
10 days prior to examination, representatives who are authorized to examine the Escrow Bid Documents.  No 
other person shall have access to the Escrow Bid Documents. 

 
c. Access to the Escrow Bid Documents will take place only in the presence of duly designated 

representatives of both OWNER and CONTRACTOR.  
 
8. FINAL DISPOSITION 
 
The Escrow Bid Documents will be returned to CONTRACTOR at such time as the contract has been 
completed and final settlement has been achieved. 

 
 
 

END OF SECTION
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SECTION 01 10 00 
 

SUPPLEMENTARY CONDITIONS 
 

These Supplementary Conditions amend or supplement the General Conditions, Section 01 00 00.  All 
provisions which are not so amended or supplemented remain in full force and effect. 

 
 
ARTICLE 1 – GENERAL PROVISIONS 

 
SC-1.1.1 Delete Article 1.1.1 in its entirety. 

 
SC-1.1.8 Delete Article 1.1.8 in its entirety. 
 
To Article 1.1, add the following defined terms: 
 
SC-1.1.9 CONFORMED CONSTRUCTION DOCUMENTS – Construction documents modified to 

include any addenda issued during the bidding process. Conformed construction documents 
are not contract part of the contract, and are provided only for convenience, if at all. 

 
SC-1.1.10 NOTICE TO PROCEED – A letter issued by the Owner which informs the Contractor that the 

Work may begin at the designated site and outlines the anticipated construction start date, 
due date for Substantial Completion, and due date for Final Completion.  The Notice to 
Proceed is issued after award of the Contract by the City Council and after the Contractor 
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has provided all bonds, insurance documentation, and any other information as required by 
the project specifications as needing to be provided prior to the beginning of the Work. 

  
SC-1.2.1 Add the following to Article 1.2.1: 
 

The 2015 Edition of the State of California, Department of Transportation Standard 
Specifications and Standard Plans are hereby incorporated into the Work. 
 
In case of conflict or discrepancy between any of the Contract Documents, the order of 
documents listed below shall be the order of precedence, with the first item listed having the 
highest precedence. 

 
1. Contract Change Orders  
2. Addenda 
3. Agreement 
4. Procurement and Contracting Requirements (Division 00) 
5. Supplementary Conditions (Division 02) 
6. General Conditions (Division 01) 
7. Technical Specifications (Division 03 – 41) 
8. Project Drawings 
9. Notice to Contractors 
10. Contractor’s accepted proposal 
11. City of Turlock Standard Specifications 
12. City of Turlock Standard Drawings 
13. Caltrans Standard Specifications (2015 Edition)Caltrans Standard Plans (2015 

Edition) 
With regards to discrepancies or conflicts between written dimensions given on drawings 
and the scaled measurements, the written dimensions shall govern. 
 
With regards to discrepancies or conflicts between large-scale drawings and small-scale 
drawings, the larger scale shall govern. 
 
With regards to discrepancies or conflicts between detailed drawings and referenced 
standard drawings or plans, the detailed drawings shall govern. 
 
In the event where provisions of codes, safety orders, contract documents, referenced 
manufacturer’s specifications or industry standards are in conflict, the more restrictive and 
higher quality shall govern. 
 
 

ARTICLE 2 – OWNER 

 
SC-2.1.1 Delete Article 2.1.1 and insert the following in lieu thereof: 
 

The Owner is the City of Turlock and is referred to throughout the Contract Documents as if 
singular in number.  The City Council of the City of Turlock shall have express authority to 
bind the Owner with respect to all matters requiring the Owner's approval or authorization.  
Except as otherwise provided in Section 4.2.1, the Architect does not have such authority. 
The term "Owner" means the Owner or the Owner's authorized representative. 

 
SC-2.1.2 Delete Article 2.1.1 and insert the following in lieu thereof: 
 

Upon reasonable written request, Owner shall furnish Contractor with a current statement of 
record legal title and legal description of the lands upon which the Work is to be performed 
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and Owner’s interest therein as necessary for giving notice of or filing a mechanic’s or 
construction lien against such lands in accordance with applicable Laws and Regulations. 

 
SC-2.2.1 Delete Article 2.2.1 in its entirety 
 
SC-2.2.2 Delete Article 2.2.2 and insert the following in lieu thereof: 
 

Except for permits and fees that are the responsibility of the Contractor under the Contract 
Documents, the Owner shall secure and pay for necessary approvals, easements, 
assessments and charges required for construction, use or occupancy of permanent 
structures or for permanent changes in existing facilities.  The Owner shall pay all building 
permit fees directly to the City of Turlock Building Division. 

 
SC-2.2.5 Delete Article 2.2.5 and insert the following in lieu thereof: 
 

Unless otherwise provided in the Contract Documents, the Owner shall furnish to the 
Contractor up to five (5) hard copies of the Contract Documents at the Contractor’s request.  
The Contractor may make reproductions pursuant to Section 1.5.2. 

 
 
ARTICLE 3 – CONTRACTOR 

 
SC-3.2.4 Delete Article 3.2.4 and insert the following in lieu thereof: 
 

If the Contractor believes that additional cost or time is involved because of clarifications or 
instructions the Architect issues in response to the Contractor’s notices or requests for 
information pursuant to Sections 3.2.2 or 3.2.3, the Contractor may make Claims as 
provided in the current edition of the Caltrans Standard Specifications.  If the Contractor fails 
to perform the obligations of Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and 
damages to the Owner as would have been avoided if the Contractor had performed such 
obligations.  If the Contractor performs those obligations, The Contractor shall not be liable 
to the Owner or Architect for damages resulting from errors, inconsistencies or omissions in 
the Contract Documents, for differences between field measurements or conditions and the 
Contract Documents, or for nonconformities of the Contract Documents to applicable laws, 
statutes, ordinances, codes, rules and regulations, and lawful orders of public authorities. 

 
SC-3.7.1 Delete Article 3.7.1 and insert the following in lieu thereof: 
 

The City of Turlock shall pay all Building Permit fees.  Contractor shall obtain a no-fee 
encroachment permit and a City of Turlock business license prior to beginning the Work.  
Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay 
for all other permits, fees, and licenses, necessary for proper execution and completion of 
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the Work that are customarily secured after execution of the Contract and legally required at 
the time bids are received or negotiations concluded.   

 
 
SC-3.7.4 Delete the last sentence of Article 3.7.4 and insert the following in lieu thereof: 
 

If either party disputes the Architect’s determination or recommendation, that party may 
make a claim as provided in the Caltrans Standard Specifications. 

 
SC-3.7.5 Delete the last sentence of Article 3.7.5 and insert the following in lieu thereof: 
 

Requests for adjustments in the Contract Price and Contract Time arising from the existence 
of such remains or features may be made as provided in the Caltrans Standard 
Specifications. 

 
To Article 3.7, add the following section SC-3.7.6: 
 
SC-3.7.6 Contractor shall obtain a City of Turlock business license prior to issuance of the Notice to 

Proceed.  Full compensation for obtaining a business license shall be considered as 
included in the prices paid for the various contract items of work and no additional 
compensation will be allowed therefore.  The cost of the business license is fifty cents per 
thousand dollars in revenue.  Business Licenses are obtained through the Finance Division 
at Turlock City Hall, 156 S. Broadway, Suite 114.  Additional information can be found on the 
City’s website at 
http://ci.turlock.ca.us/doingbusinessinturlock/businesslicenses/newbusinesslicense.asp. 

 
 
SC-3.10.1 Delete Article 3.10.1 and insert the following in lieu thereof: 
 

The Contractor shall prepare and submit construction schedules in accordance with with 
Caltrans Standard Specifications Division 1, Part 8, Prosecution and Progress, with the 
exception that software need not be submitted for the Architect’s or Engineer’s use. 
 

SC-3.12.7 Add the following sentence to the end of Article 3.12.7: 
 

Except as may be provided in subsequent specifications, a submittal will be returned to the 
Contractor within twenty one (21) calendar days.  When a submittal cannot be returned 
within that period, the Architect or Owner will, within a reasonable time after receipt of the 
submittal, give notice of the date by which that submittal will be returned.  Submittal shall 
receive one of four review actions: 
 

1. No Exceptions Taken – The submittal is approved without comments. 
2. Supply as Noted – The submittal is approved, provided that the Contractor 

addresses the included comments. 
3. Rejected – The submitted product cannot meet project requirements and is rejected.  

Contractor shall provide a separate product that meets project requirements as a 
resubmittal.   

4. Resubmit – The information provided with the submittal does not meet project 
requirements, however, Architect has commented on some missing items that, if 
provided, may meet project requirements.  Contractor shall resubmit the same 
product and provide additional information per the Architect’s comments. 

   
SC-3.12.8 Delete Article 3.12.8 and insert the following in lieu thereof: 
 

The work shall be in accordance with approved submittals except that the Contractor shall 
not be relieved of the responsibility for deviations from requirements of the Contract 
Documents by the Architect’s approval of Shop Drawings, Product Data, Samples or similar 
submittals unless the Contractor has specifically informed-the Architect in writing of such 
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deviation at the time of submittal as part of a cover letter to the submittal itself, and as a 
written communication separate from the submittal cover letter, and (1) the Architect has 
given written approval to the specific deviation as a minor change in the Work, or (2) a 
Change Order or Construction Change Directive has been issued authorizing the deviation.  
The Contractor shall not be relieved of responsibility for errors or omissions in Shop 
Drawings, Product Data, Samples or similar submittals by the Architect's approval thereof.  
The Architect’s review does not extend to accuracy of dimensions, quantities, or 
performance of equipment and systems designed by the Contractor, or means, methods, 
techniques, sequences, or procedures. 
 

To Article 3.12, add the following sections: 
 
SC-3.12.12 Manufacturer's Instructions are instructions, stipulations, directions, and recommendations 

issued in printed form by the manufacturer of a product addressing handling, installation, 
erection, and application of the product.  Manufacturer’s Instructions are not prepared 
especially for the Work. Submit manufacturer's instructions whenever made available by 
manufacturers and when installation, erection, or application in accordance with 
manufacturer’s instructions is required by the Specifications. 

 
SC-3.12.13 For all Product Data and Manufacturer’s Instructions, Excise or cross out non-applicable 

information and clearly mark applicable information with citations to and terminology 
consistent with Contract Documents. 

 
SC-3.12.14 Submittals, including Shop Drawings, Product Data, and Manufacturer’s Instructions, shall 

be submitted electronically.  However, Contractor will be required to provide up to four (4) 
hard copies of these documents if requested by the Architect or Owner. 

 
SC-3.12.15 Resubmittals shall include a cover letter to explain how the Engineer’s comments from the 

previous submittal were addressed. The cover letter shall address each comment in detail. 
Resubmittals that do not include the cover letter will not be reviewed. 

 
SC-3.12.16 Costs incurred by Owner as a result of additional reviews of a particular submittal after the 

second time it has been reviewed shall be borne by the Contractor.  Reimbursement to 
OWNER will be made by deducting such costs from Contractor's subsequent partial 
payments. 

 
SC-3.15.1 Delete Article 3.15.1 and insert the following in lieu thereof: 
 

The Contractor shall keep the premises and surrounding area free from accumulation of 
waste materials or rubbish caused by operations under the Contract. At completion of the 
Work, the Contractor shall remove waste materials, rubbish, the Contractor's tools, 
construction equipment, machinery and surplus materials from and about the Project.  
Contractor is required to provide final cleaning to remove all visible dirt and dust from all 
finished surfaces prior to Final Completion. 

 
SC-3.17 Delete Article 3.17 in its entirety. 
 
SC-3.18 Delete Article 3.18 in its entirety. 
 
 
ARTICLE 4 – ARCHITECT 

 
SC-4.2.1 Delete Article 4.2.1 and insert the following in lieu thereof: 
 

The Architect will provide clarifications and interpretations of the Contract Documents and 
review of construction documents such as submittals, RFIs, payment requests, and change 
orders to the Owner.  The City Engineer shall have authority to decide all questions which 
may arise regarding the interpretation of the Contract Documents.  Contractor shall not 
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proceed with the Work affected thereby until a written decision has been issued by the City 
Engineer or his designee.   

 
SC-4.2.4 Delete Article 4.2.4 and insert the following in lieu thereof: 
 

Except as otherwise provided in the Contract Documents or when direct communications 
have been specially authorized, the Architect and Contractor shall endeavor to communicate 
with each other through the Owner about matters arising out of or relating to the Contract.  
Communications by and with the Architect's consultants shall be through the Architect. 
Communications by and with Subcontractors and material suppliers shall be through the 
Contractor. Communications by and with separate contractors shall be through the Owner. 

 
SC-4.2.5 Delete Article 4.2.5 and insert the following in lieu thereof: 
 

Based on the Architect's evaluations of the Contractor's Applications for Payment, the 
Architect will review and certify the amounts due the Contractor and will recommend 
payment amounts to be made by the Owner.    

 
SC-4.2.6 Delete Article 4.2.6 and insert the following in lieu thereof: 
 

The Architect may recommend that the Owner reject Work that does not conform to the 
Contract Documents.  Whenever the Architect considers it necessary or advisable, the 
Architect will have authority to require inspection or testing of the Work.  However, neither 
this authority of the Architect nor a decision made in good faith either to exercise or not to 
exercise such authority shall give rise to a duty or responsibility of the Architect to the 
Contractor, Subcontractors, material and equipment suppliers, their agents or employees, or 
other persons or entities performing portions of the Work. 
 

SC-4.2.8 Delete Article 4.2.8 and insert the following in lieu thereof: 
 

The Architect may prepare Construction Change Directives with Owner’s approval to 
authorize minor changes in the Work as provided in Section 7.4.  A Change Order shall not 
be made effective until executed between the Owner and the Contractor.  The Architect will 
investigate and make determinations and recommendations regarding concealed and 
unknown conditions as provided in Section 3.7.4. 
 

SC-4.2.10 Delete Article 4.2.10 in its entirety. 
 
SC-4.2.11 Delete Article 4.2.11 and insert the following in lieu thereof: 
 

The City Engineer or his designee will interpret and decide matters concerning performance 
under, and requirements of, the Contract Documents on written request of either the 
Architect or Owner.  The City Engineer’s response to such requests will be made in writing 
within any time limits agreed upon or otherwise with reasonable promptness. 

 
SC-4.2.12 Delete Article 4.2.12 and insert the following in lieu thereof: 
 

The Architect may recommend interpretations and decisions to the City Engineer consistent 
with the intent of, and reasonably inferable from, the Contract Documents and will be in 
writing or in the form of drawings.  When making such recommended interpretations and 
decisions, the Architect will endeavor to secure faithful performance by both Owner and 
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Contractor, will not show partiality to either, and will not be liable for results of interpretations 
or decisions rendered in good faith. 

 
SC-4.2.13 Delete Article 4.2.13 and insert the following in lieu thereof: 
 

The City Engineer’s decision on matters relating to aesthetic effect will be final if consistent 
with the intent expressed in the Contract Documents. 

 
SC-4.2.14 Delete Article 4.2.14 and insert the following in lieu thereof: 
 

The Architect will review and respond to requests for information about the Contract 
Documents. The Architect's response to such requests will be made in writing within ten 
days.  If appropriate, the Architect will prepare and issue supplemental Drawings and 
Specifications in response to the requests for information. 

 
 
ARTICLE 5 – SUBCONTRACTORS 

 
SC-5.2 Delete Article 5.2 in its entirety. 
 
SC-5.4 Delete Article 5.4 in its entirety. 
 
 
ARTICLE 6 – CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 

 
SC-6.1.1 Delete Article 6.1.1 and insert the following in lieu thereof: 
 

The Owner reserves the right to perform construction or operations related to the Project 
with the Owner’s own forces, and to award separate contracts in connection with other 
portions of the Project or other construction or operations on the site.  If the Contractor 
claims that delay or additional cost is involved because of such action by the Owner, the 
Contractor may make such Claim as provided in the Caltrans Standard Specifications.   
 

SC-6.1.4 Delete Article 6.1.4 in its entirety. 
 
 

ARTICLE 7 – CHANGES IN THE WORK 

 
SC-7.1.2 Delete Article 7.1.2 and insert the following in lieu thereof: 
 

A Change Order shall be based upon agreement among the Owner and Contractor; A 
Construction Change Directive may be issued by the Owner or by the Architect and may or 
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may not be agreed to by the Contractor; an order for a minor change in the Work may be 
issued by the Architect or Owner. 

 
SC-7.2.1 Delete Article 7.2.1 and insert the following in lieu thereof: 
 

A Change Order is a written instrument prepared by the Owner and signed by the Owner 
and Contractor stating their agreement upon all of the following: 
 
1. The change in the Work; 
2. The amount of the adjustment, if any, in the Contract Price; and 
3. The extent of the adjustment, if any, in the Contract Time. 

 
SC-7.3.1 Delete Article 7.3.1 and insert the following in lieu thereof: 
 

A Construction Change Directive is a written order prepared by the Architect or Owner 
directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum 
or Contract Time, or both, brought on by Owner-requested changes in scope, changed 
conditions, errors, omissions, or inconsistencies in the contract documents which may or 
may not require an adjustment in the Contract Price and/or Contract Time.  The Owner may 
by Construction Change Directive, without invalidating the Contract, order changes in the 
Work within the general scope of the Contract consisting of additions, deletions, or other 
revisions, the Contract Price and Contract Time being adjusted accordingly thereafter 
according to the terms of the Agreement. 

 
SC-7.3.3 Delete Article 7.3.3 in its entirety. 
 
SC-7.3.5 Delete Article 7.3.5 and insert the following in lieu thereof: 
 

Upon receipt of a Construction Change Directive, the Contractor shall prepare a Change 
Order Request.   

 
SC-7.3.6 Delete Article 7.3.6 in its entirety. 
 
SC-7.3.7 Delete Article 7.3.7 in its entirety. 
 
SC-7.3.9 Delete Article 7.3.9 and insert the following in lieu thereof: 
 

The Owner shall not pay the Contractor for any portion of extra work included in a Contract 
Change Directive until such work is agreed to and executed in a Contract Change Order. 
 

SC-7.3.10 Delete Article 7.3.10 and insert the following in lieu thereof: 
 

When the Owner and Contractor agree with the adjustments in the Contract Price and 
Contract Time through the Change Order Request process, the Owner will prepare 
necessary paperwork for approval by the City Council of the City of Turlock as a Contract 
Change Order.  Changes in scope and approval of cost and/or time adjustments are official 
only after approval of a Contract Change Order.   

 
SC-7.4  Delete Article 7.4 and insert the following in lieu thereof: 
 

The Architect and Owner have authority to order minor changes in the Work not involving 
adjustment in the Contract Sum or extension of the Contract Time and not inconsistent with 



 

 

  
Roger K. Fall Transit Center Phase 3 TI 01 10 00-9 Supplementary Conditions 
 

the intent of the Contract Documents.  Such changes shall be documented as Contract 
Change Directive(s). 

 
To Article 7, add the following sections: 
 
SC-7.5  CHANGE ORDER REQUESTS 
 
SC-7.5.1 A Change Order Request is a document created by the Contractor which notifies the Owner 

of changes in scope, or changed conditions, errors, omissions, or inconsistencies in the 
contract documents which may or may not require an adjustment in the Contract Price 
and/or Contract Time.    

 
SC-7.5.2 Unless directed otherwise, Contractor shall not proceed with the work referenced in the 

Change Order Request until proposed adjustment to Contract Sum and Contract Time costs 
have been approved by all parties.   

 
SC-7.5.3 A Change Order Request shall include documentation proposing a contract cost and/or time 

adjustment for review by the Owner and Architect for the purposes of arriving at a mutually 
agreeable lump sum.  Contractor shall submit backup information for costs of labor, 
equipment, material, and agreeable markups.  Backup information shall contain sufficient 
detail to allow a thorough review.  The Architect and Owner will review backup 
documentation and issue a response to the Contractor as to agreement or disagreement 
with proposed adjustments to contract price and/or time.  If attempts to arrive at a mutually 
agreeable lump sum amount fail, the change order amount will be determined on the basis 
of force account in accordance with the terms of the Agreement.  When the Owner and 
Contractor agree with the adjustments in the Contract Price and Contract Time through the 
Change Order Request process, the Owner will prepare necessary paperwork for approval 
by the City Council of the City of Turlock as a Contract Change Order.  Changes in scope 
and approval of cost and/or time adjustments are official only after approval of a Contract 
Change Order.   

 
 
ARTICLE 8 – TIME 

 
SC-8.1.1 Delete Article 8.1.1 and insert the following in lieu thereof: 
 

Unless otherwise provided, Contract Time is the amount of time, including authorized 
adjustments, allotted in the Contract Documents for the attainment of Substantial 
Completion and Final Completion. 

 
SC-8.2.2 Delete Article 8.2.2 and insert the following in lieu thereof: 
 

The Contractor shall not prematurely commence operations on the site or elsewhere prior to 
issuance of the Notice to Proceed. 

 
SC-8.3.1 Delete Article 8.3.1 and insert the following in lieu thereof: 
 

If the Contractor is delayed at any time in the commencement or progress of the Work by an 
act or neglect of the Owner or Architect, or of an employee of either, or of a separate 
contractor employed by the Owner; or by changes ordered in the Work; or by labor disputes, 
fire, unusual delay in deliveries, unavoidable casualties or other causes beyond the 
Contractor’s control; or by delay authorized by the Owner pending mediation and arbitration; 
or by other causes that the City Engineer determines may justify delay, then the Contract 
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Time shall be extended by Change Order for such reasonable time as the City Engineer may 
determine. 

 
SC-8.3.2 Delete Article 8.3.2 and insert the following in lieu thereof: 
 

Claims relating to time shall be made in accordance with applicable provisions of the 
Caltrans Standard Specifications. 

 
 
ARTICLE 9 – PAYMENTS AND COMPLETION 

 
SC-9.2  Add the following paragraph immediately after section 9.2: 
 

The Schedule of Values shall be generally in the same format as the contract specifications, 
divisions and subdivisions, with major items of work listed as separate line items within the 
schedule.  The Schedule of Values shall be sufficiently detailed to allow for accurate 
evaluation of requests for payments. Each scheduled item shall be measured as a lump sum 
item.  The Schedule of values shall provide a workable arrangement for reviewing and 
processing the required submittals and provides a reasonable allocation of the Contract Sum 
to component parts of the Work.   
 

SC-9.3.1.1 Delete Article 9.3.1.1 and insert the following in lieu thereof: 
 
Applications for payment must not include requests for payment on account of changes in 
the Work that have been properly authorized by Construction Change Directives or Change 
Order Requests, but not yet included in executed Contract Change Orders. 

 
SC-9.4.2 Delete Article 9.4.2 and insert the following in lieu thereof: 
 

The issuance of a Certificate for Payment will constitute a representation by the Architect to 
the Owner, based on the Architect's evaluation of the Work and the data comprising the 
Application for Payment, that, to the best of the Architect's knowledge, information and 
belief, the Work has progressed to the point indicated and that the quality of the Work is in 
accordance with the Contract Documents. The foregoing representations are subject to an 
evaluation of the Work for conformance with the Contract Documents upon Substantial 
Completion, to results of subsequent tests and inspections, to correction of minor deviations 
from the Contract Documents prior to completion and to specific qualifications expressed by 
the Architect. The issuance of a Certificate for Payment will not be a representation that the 
Architect has (1) made exhaustive or continuous site inspections to check the quality or 
quantity of the Work, (2) reviewed construction means, methods, techniques, sequences or 
procedures, (3) reviewed copies of requisitions received from Subcontractors and material 
suppliers and other data requested by the Owner to substantiate the Contractor's right to 
payment, or (4) made examination to ascertain how or for what purpose the Contractor has 
used money previously paid on account of the Contract Price. 
 

SC-9.6.1 Delete Article 9.6.1 and insert the following in lieu thereof: 
 
After the Architect has issued a Certificate for Payment, the Owner shall create an Invoice 
Submittal for Progress Payment based on the quantities indicated in the Certificate for 
Payment.  The Invoice Submittal for Progress Payment will be routed to the Contractor for 
signature.   
 

SC-9.6.2 Delete Article 9.6.2 and insert the following in lieu thereof: 
 

A prime contractor or subcontractor shall pay any subcontractor not later than 10 days of 
receipt of each progress payment in accordance with the provision in Section 7108.5 of the 
California Business and Professions Code concerning prompt payment to subcontractors.  
The 10 days is applicable unless a longer period is agreed to in writing.  Any delay or 
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postponement of payment over 30 days may take place only for good cause and with the 
agency’s prior written approval.  Any violation of Section 7108.5 shall subject the violating 
contractor or subcontractor to the penalties, sanction and other remedies of that section.  
This requirement shall not be construed to limit or impair any contractual, administrative, or 
judicial remedies otherwise available to the contractor or subcontractor in the event of a 
dispute involving late payment or nonpayment by the prime contractor, deficient subcontract 
performance, or noncompliance by a subcontractor. 
 

SC-9.7 Delete Article 9.7 in its entirety. 
 

SC-9.8.1 Add the following paragraph immediately after section 9.8.1: 
 
Substantial Completion shall include all Work for the Project, except for the following: 

 
• Completion of minor punchlist items that do not prohibit use of the completed facility 

for its intended use and purpose 
• Delivery of Operations and Maintenance manuals and the Facility Maintenance Plan 
• Delivery of spare parts 

 
 

SC-9.8.4 Delete Article 9.8.4 and insert the following in lieu thereof: 
 

When the Work or designated portion thereof has been determined by the City Engineer to 
be substantially complete, and the Building Division has issued a certificate of occupancy, 
the City Engineer will prepare a Certificate of Substantial Completion.  Unless otherwise 
noted in the Contract Documents, Contractor shall secure, maintain, and repair completed 
work until Final Completion has been attained, or upon partial use or occupancy, for that 
portion of the work occupied, whichever comes first.  Warranties required by the Contract 
Document shall commence on the date of Final Completion.  If City accepts, occupies, or 
beneficially uses any part of the completed work, then warranties for those portions of the 
work commence when accepted, occupied, or beneficially used. 
 

SC-9.9.1 Delete Article 9.9.1 and insert the following in lieu thereof: 
 

The Owner may occupy or use any completed or partially completed portion of the Work at 
any stage when such portion is designated as substantially complete and authorized by 
public authorities having jurisdiction over the Project.  Additionally, partial occupancy or use 
may commence whether or not the portion is substantially complete by mutual agreement 
between Owner and Contractor, and authorized by public authorities having jurisdiction over 
the Project.  Upon partial use or occupancy, the Owner shall take responsibility for regular 
maintenance of that portion of the Work and for repair of damage caused by vandalism.  The 
warranty period for designated portions of the Work shall commence on the date of partial 
occupancy or use thereof, or the date of substantial completion, whichever comes first.  
When the Contractor considers a portion substantially complete, the Contractor shall 
prepare and submit a list to the Architect as provided under Section 9.8.2.  Consent of the 
Contractor to partial occupancy or use shall not be unreasonably withheld. The stage of the 
progress of the Work shall be determined by written agreement between the Owner and 
Contractor or, if no agreement is reached, by decision of the Architect. 

 
SC-9.10.2 Delete Article 9.10.2 and insert the following in lieu thereof: 
 

Final payment shall not become due until the Contractor submits to the Architect (1) an 
affidavit that payrolls, bills for materials and equipment, and other indebtedness connected 
with the Work for which the Owner or the Owner's property might be responsible or 
encumbered (less amounts withheld by Owner) have been paid or otherwise satisfied, and 
(2), adequate documentation establishing payment or satisfaction of obligations, including 
lien(s) releases, release of any additional claims of which Owner has not been noticed, and 
encumbrances arising out of the Contract, to the extent and in such form as may be 
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designated by the Owner. lf Subcontractor refuses to furnish a release or waiver required by 
the Owner, Contractor may furnish a bond satisfactory to the Owner to indemnify the Owner 
against such lien. If such lien remains unsatisfied after payments are made, the Contractor 
shall refund to the Owner all money that the Owner may be compelled to pay in discharging 
such lien, including all costs and reasonable attorneys' fees.  Final payment shall not include 
funds withheld from progress payments.  Funds withheld will be released to the Contractor 
approximately 35 days after the approval of the Notice of Completion of the Work, in 
accordance with the City of Turlock Standard Specifications. 
 
  

ARTICLE 10 – HAZARDOUS MATERIALS 

 
SC-10.3.1 Add the following paragraph immediately after Section 10.3.1: 
 

A phase 1 environmental site assessment was completed in 2009 for this site.  The 
assessment revealed no evidence of recognized environmental conditions associated with 
the site.  The environmental site assessment is not a Contract Document.  Bidder/Contractor 
may obtain a copy for informational purposes upon request of the Owner. 

 
SC-10.3.3 Delete Article 10.3.3 in its entirety.   
 
SC-10.3.5 Delete Article 10.3.5 in its entirety. 
 
SC-10.3.6 Delete Article 10.3.6 in its entirety. 
 
 
ARTICLE 11 – INSURANCE AND BONDS 

 
Delete the entirety of Article 11.1, 11.2, 11.3, and 11.4 and substitute the following in lieu thereof: 
 

Insurance and bonds shall be as set forth in the Agreement. 
 
 
ARTICLE 12 – UNCOVERING AND CORRECTION OF WORK 

 
No changes are made to Article 12 with these Supplementary Conditions. 
 
ARTICLE 13 – MISCELLANEOUS PROVISIONS 

 
SC-13.1 Delete Section 13.1 in its entirety. 
 
SC-13.2 Delete Section 13.2 in its entirety. 
 
SC-13.3 Delete Section 13.3 in its entirety. 
 
SC-13.4 Delete Section 13.4 in its entirety. 
 
SC-13.5.1 Delete Section 13.5.1 and insert the following in lieu thereof: 
 

Unless otherwise noted, City of Turlock will supply all acceptance testing. Coordination of 
said testing is the responsibility of Contractor through the public works inspector.  The 
Contractor shall provide at least 24 hours’ notice to the Engineer in advance of needing 
acceptance testing.  If the Contractor requests testing and the Contractor is not ready for the 
testing to occur, the Contractor shall be back charged the cover the cost of the testing firm.  
At sites chosen by the project inspector, City’s testing laboratory will conduct all tests.  
Contractor shall supply any necessary equipment and or labor required to obtain all samples 
for the completion of the testing process.  City of Turlock shall compensate the testing 
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laboratory for all initial tests.  Secondary and all other follow-up tests required due to failure 
of initial testing shall be reimbursed to City of Turlock based on the following schedule: 

 
Water sample test:  $300.00 Per Test 
Compaction test:   $100.00 Per Test 

 
SC-13.5.2 Delete Section 13.5.2 in its entirety. 
 
SC-13.5.3 Delete Section 13.5.3 in its entirety. 
 
SC-13.5.4 Delete Section 13.5.4 in its entirety. 
 
SC-13.6 Delete Section 13.6 in its entirety. 
 
SC-13.7 Delete Section 13.7 in its entirety. 
 
To Article 13, add the following: 
 
SC-13.8 EXISTING SITE CONDITIONS: 
 

Although the City of Turlock’s soil conditions are homogenous and sandy in nature, various 
subsurface conditions such as hardpan, and ground water may be encountered. The 
Contractor may refer to the Geotechnical Report completed by Kleinfelder and dated 
December 10, 2014 for soil borings performed on the site.  Said report is available upon 
request of the Owner.  Contractor may rely upon the accuracy of the technical data 
contained in said report, but such report is not a Contract Document.  Except for such 
reliance on such “technical data,” Contractor may not rely upon or make any claim against 
Owner or Architect, or any of their officers, directors, members, partners, employees, 
agents, consultants, or subcontractors with respect to:  
 

1. the completeness of such reports and drawings for Contractor’s purposes, including, 
but not limited to, any aspects of the means, methods, techniques, sequences, and 
procedures of construction to be employed by Contractor, and safety precautions 
and programs incident thereto; or  

2. other data, interpretations, opinions, and information contained in such reports or 
shown or indicated in such drawings; or  

3. any Contractor interpretation of or conclusion drawn from any “technical data” or any 
such other data, interpretations, opinions, or information. 

 
If additional subsurface information is desired by Contractor in order to submit a complete 
and accurate bid, it will be Contractor’s responsibility and expense to verify the subsurface 
conditions by boring or other means necessary prior to bidding and/or performing work.   
 
If Contractor believes that any subsurface or physical condition that is uncovered or revealed 
either:  
 

1. is of such a nature as to establish that any technical data on which Contractor is 
entitled to rely is materially inaccurate; or  

2. is of such a nature as to require a change in the Contract Documents; or  
3. differs materially from that shown or indicated in the Contract Documents; or   
4. is of an unusual nature, and differs materially from conditions ordinarily encountered 

and generally recognized as inherent in work of the character provided for in the 
Contract Documents;  

 
then Contractor shall, promptly after becoming aware thereof and before further disturbing 
the subsurface or physical conditions or performing any Work in connection therewith, notify 
Owner and Architect in writing about such condition. Contractor shall not further disturb such 
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condition or perform any Work in connection therewith (except as aforesaid) until receipt of 
written order to do so.  
 
After receipt of written notice, Architect will promptly review the pertinent condition, 
determine the necessity of Owner’s obtaining additional exploration or tests with respect 
thereto, and advise Owner in writing (with a copy to Contractor) of Architect’s findings and 
conclusions.  
 
The Contract Price or the Contract Times, or both, will be equitably adjusted to the extent 
that the existence of such differing subsurface or physical condition causes an increase or 
decrease in Contractor’s cost of, or time required for, performance of the Work; provided that 
such condition meets any one or more of the categories described in the paragraphs above.  
 
Contractor shall not be entitled to any adjustment in the Contract Price or Contract Times if:  
 

1. Contractor knew of the existence of such conditions at the time Contractor made a 
final commitment to Owner with respect to Contract Price and Contract Times by the 
submission of a Bid or becoming bound under a negotiated contract; or  

2. the existence of such condition could reasonably have been discovered or revealed 
as  a result of any examination, investigation, exploration, test, or study of the Site 
and contiguous areas required by the Bidding Requirements or Contract Documents 
to be conducted by or for Contractor prior to Contractor’s making such final 
commitment; or  

3. Contractor failed to give the written notice as required above. 
 
SC-13.9 EXISTING UNDERGROUND FACILITIES: 
 

The information and data shown or indicated in the Contract Documents with respect to 
existing Underground Facilities at or contiguous to the Site is based on information and data 
furnished to Owner or Architect by the owners of such Underground Facilities, including 
Owner, or by others. Unless it is otherwise expressly provided in the Supplementary 
Conditions:  
 

1.  Owner and Architect shall not be responsible for the accuracy or completeness of 
any such information or data provided by others; and  

2.  the cost of all of the following will be included in the Contract Price, and Contractor 
shall have full responsibility for:  

 
a. reviewing and checking all such information and data;  
b. locating all Underground Facilities shown or indicated in the Contract Documents;  
c. coordination of the Work with the owners of such Underground Facilities, 

including Owner, during construction; and   
d. the safety and protection of all such Underground Facilities and repairing any 

damage thereto resulting from the Work.  
 
If an Underground Facility is uncovered or revealed at or contiguous to the Site which was 
not shown or indicated, or not shown or indicated with reasonable accuracy in the Contract 
Documents, Contractor shall, promptly after becoming aware thereof and before further 
disturbing conditions affected thereby or performing any Work in connection therewith, 
identify the owner of such Underground Facility and give written notice to that owner and to 
Owner and Architect. Architect will promptly review the Underground Facility and determine 
the extent, if any, to which a change is required in the Contract Documents to reflect and 
document the consequences of the existence or location of the Underground Facility. During 
such time, Contractor shall be responsible for the safety and protection of such Underground 
Facility.  
 
If Architect concludes that a change in the Contract Documents is required, a Contract 
Change Directive will be issued to reflect and document such consequences. An equitable 
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adjustment shall be made in the Contract Price or Contract Times, or both, to the extent that 
they are attributable to the existence or location of any Underground Facility that was not 
shown or indicated or not shown or indicated with reasonable accuracy in the Contract 
Documents and that Contractor did not know of and could not reasonably have been 
expected to be aware of or to have anticipated. If Owner and Contractor are unable to agree 
on entitlement to or on the amount or extent, if any, of any such adjustment in Contract Price 
or Contract Times, Owner or Contractor may make a Claim therefor as provided in the 
current edition of the Caltrans Standard Specifications. 
 

SC-13.10 PROJECT MEETINGS 
 

Representatives of entities participating in meetings shall be qualified and authorized to act 
on behalf of entity each represents.   
 
A pre-construction meeting will be held between Contractor and City prior to the beginning of 
construction.  The exact time and place of this conference will be at a mutually agreeable time 
and place.  Contractor’s superintendent, Contractor’s project manager(s), Owner, Architiect, 
representatives of utilities, major subcontractors and others involved in performance of the 
Work, and others necessary to agenda are required to be present.  The purpose of the meeting 
is to establish working understanding between parties and to discuss construction schedule, 
review the process for the review of shop drawings and other submittals, applications for 
payment, and other subjects pertinent to execution of the Work.  The pre-construction agenda 
will include, as a minimum: 

 
1. Distribution of Contract Documents 
2. Distribution and discussion of list of major subcontractors and suppliers 
3. Proposed progress schedules and critical construction sequencing 
4. Major equipment deliveries and priorities 
5. Project coordination 
6. Designation of responsible personnel 
7. Procedures and Processing of:   

 
a. Contract Change Directives 
b. Change Order Requests  
c. Submittals 
d. Requests for Information 
e. Testing Procedures 
f. Applications for Payment 
g. Virtual Project Manager – Internet based construction documentation 

 
8. Use of Site: 
9. Temporary utilities. 
10. Housekeeping procedures. 

  
Construction progress meetings shall be held at least once every two weeks in a mutually 
agreeable place for the purpose of reviewing progress of the Work, reviewing the progress 
schedule, discussing applications for payment, record documents, expediting work of 
subcontractors or other organizations that are not meeting scheduled progress, resolve 
conflicts, coordinate the Work, and additional items of current interest that are pertinent to 
execution of the Work.   

 
Architect or Owner’s responsibility for progress meetings include: 

 
1. Lead and conduct the meeting 
2. Distribution of an agenda to each anticipated participant  
3. Preparation of meeting minutes and distribution to attendees  

 
Contractor’s responsibility for progress meetings include: 
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1. Attendance by Contractor’s superintendent and project manager(s) 
2. Attendance by subcontractors actively engaged in the Work 
3. Distribute copies a look ahead schedule to all attendees which include future 

activities beginning the date of the meeting and continuing for three weeks and 
include dates of listed activities built since the last progress meeting. 

4. Provide a narrative of the 3 week look ahead schedule and discuss potential 
problems which may impede scheduled progress and corrective measures.  

 
A post-construction meeting will be held 11 months after the date of Substantial Completion.  
The Owner and Architect will attend this meeting to inspect the Work and draft a list of warranty 
items to be completed or corrected by the Contractor.  The Contractor may attend this 
meeting, though Contractor’s attendance is not mandatory.   
 

SC-13.11 PREVAILING WAGE 
 

Attention is directed to Section 7-1.02K "Labor Code," of the Caltrans Standard Specifications. 
 
Pursuant to Section 1773 of the Labor Code, the general prevailing wage rates in the county 
Stanislaus  in which the work is to be done have been determined by the Director of the 
California Department of Industrial Relations.  These wages are set forth in the General 
Prevailing Wage Rates for this project, available at 156 S. Broadway St, Turlock, CA 95380 
and available from the California Department of Industrial Relations’ Internet web site at 
http://www.dir.ca.gov/DLSR/PWD.   
 

SC-13.12 SOUND CONTROL REQUIREMENTS: 
 
Sound control shall be in accordance with Section 7 1.01I, “Sound Control Requirements,” of 
the Caltrans Standard Specifications and the following requirements. 
 
The noise level from Contractor's operations, between the hours of 9:00 p.m. and 6:00 a.m., 
shall not exceed 86 dba at a distance of 50 feet.  This requirement in no way relieves 
Contractor from responsibility for complying with local ordinances regulating noise level. 
 
Said noise level requirements shall apply to all equipment on the job or related to the job, 
including but not limited to trucks, transit mixers or transient equipment that may or may not 
be owned by Contractor.  The use of loud sound signals shall be avoided in favor of light 
warnings except those required by safety law for the protection of personnel. 
 
Full compensation for conforming to the requirements of this section shall be considered as 
included in the prices paid for the various contract items of work involved and no additional 
compensation will be allowed therefore. 
 

SC-13.13 WORKING HOURS 
 
Contractor's working hours shall be between 7:00 a.m. and 5:00 p.m., Monday through Friday, 
excluding legal holidays. Contractor shall not work outside the above-mentioned working 
hours without prior written consent of Owner.  If occasional weekend or holiday work is 
approved by the Owner, costs of inspection including any overtime, shall be borne by the 
Contractor. 
 
Designated legal holidays are:  January 1st, the third Monday in January, the third Monday in 
February, the last Monday in May, July 4th, the first Monday in September, November 11th, 
Thanksgiving Day, the day after Thanksgiving, and December 25th.  When a designated legal 
holiday falls on a Sunday, the following Monday shall be a designated legal holiday.  When a 
designated legal holiday falls on a Saturday, the preceding Friday shall be a designated legal 
holiday. 
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SC-13.14 STORMWATER POLLUTION PREVENTION 
 

A. Erosion and Sediment Control Plan: 
 

1. The CONTRACTOR shall furnish and submit an Erosion and Sediment Control 
Plan (ESCP) prior to the initiation of work on site.   The document may be 
obtained from the City’s website at 
https://ci.turlock.ca.us/_pdf/ImprovementPlandocument.asp?id=9 

2. The CONTRACTOR shall adhere to the requirements of the accepted and 
approved ESCP for the duration of the project.   

 
B. The CONTRACTOR shall be responsible for taking the proper actions to prevent 

contaminants and sediments from entering the storm sewer drainage system should any 
unforeseen circumstance occur. The CONTRACTOR shall take immediate action if 
directed by the OWNER, or if the CONTRACTOR observes contaminants and/or 
sediments entering the storm drainage system, to prevent further stormwater from entering 
the system.  

 
C. The CONTRACTOR shall not perform vehicle or equipment cleaning on-site or in the street 

using soaps, solvents, degreasers, steam cleaning equipment, or equivalent methods. 
 
SC-13.15 CONSTRUCTION WATER 
 

The City will permit the use of a fire hydrant for construction water purposes at no cost to the 
Contractor, provided that the following are abided by: 

 
1. A spanner wrench shall be the only type of wrench used on fire hydrants. 
2. Contractor shall be liable for the damages to or loss of all hydrants and associated water 

lines and equipment which result from the use of this equipment. 
3. Water shall only be used within City limits. 
4. The vehicle must be approved by City for approved backflow device. 
5. Contractor shall pay a deposit on a water meter provided by the City.  After the project 

has ended, the Contractor shall return the meter to the City for the release of the deposit. 
 
Contractor shall obtain a no-fee monthly hydrant use permit for use of construction water for 
this project from the City of Turlock Municipal Services Department located at 156 S. 
Broadway Suite 270, Turlock, California 95380, ph:209-668-5590.   
 
Use of city hydrants does not exempt Contractor from providing a water truck where hydrants 
cannot be utilized due to unsafe working conditions as deemed by the Owner. 
 

SC-13.16 SURVEYING 
 

Prior to installation of formwork for concrete building structures, Contractor shall be required 
to notify the City a minimum of 48 hours in advance of scheduled formwork activities so that 
the City may complete a survey for the purposes of verifying horizontal and vertical placement.  
The Architect shall review the survey results and determine if the preparation of the building 
pad area is in conformance with the project plans and specifications.  Contractor shall not 
proceed with installing formwork until after it is determined that the building pad area is in 
conformance with the project plans and specifications.  After formwork is in place and prior to 
pouring any concrete, Contractor shall notify the City a minimum of 48 hours in advance for a 
survey of formwork.  Upon completion of the survey, the Architect may either approve or 
disapprove of the formwork. Contractor shall not proceed with pouring concrete until after the 
Architect has certified that the area is in compliance with the project plans and specifications.  
Contractor shall be required to correct this work in a manner acceptable to the Architect and 
City if found to not be in conformance with the project plans and specifications at his/her own 
expense.  
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SC-13.17 INTERNET BASED CONSTRUCTION MANAGEMENT SYSTEM 

 
General 
The Architect, Owner, and Contractor shall utilize Virtual Project Manager (http://www.virtual-
pm.com/), herein after called VPM, for submission of all data and documents (unless specified 
otherwise in this Section) throughout the duration of the Contract.  VPM is an electronic project 
management system accessible through the Internet used to create, share, and review 
construction management documentation.  VPM is provided by the Owner at no cost to the 
Contractor.  VPM will be made available to all Contractors’ personnel, subcontractor 
personnel, suppliers, consultants, Owner, and any of Owner’s representatives or agents.  The 
joint use of this system is to facilitate electronic exchange of information, automation of key 
processes, electronic notification of project activity, and overall management of contract 
documentation. VPM shall be the primary means of project information submission and 
management. 
 
The Owner will establish the Contractor’s access to VPM by enabling access and assigning 
user profiles to Contractor personnel, including subcontractors and suppliers, as requested by 
Contractor. All authorized personnel shall have an individual user profile; no joint-use or 
shared user profiles will be allowed. Each user profile shall be assigned to a user group and 
have specific permission settings and privileges based on the user’s need within VPM. Entry 
of information exchanged and transferred between the Contractor and its subcontractors and 
suppliers on VPM shall be the responsibility of the Contractor. 
 
The Contractor shall use computer hardware and software that meets the requirements of the 
VPM system. As recommendations are modified by VPM, the Contractor will upgrade their 
system(s) to meet or exceed the recommendations. Upgrading of the Contractor's computer 
systems will not be justification for a cost or time modification to the Contract.  The Contractor 
shall ensure its own connectivity to VPM through their internet service provider.   
 
The Contractor shall be responsible for the validity of the information they place in VPM, for 
the training of their personnel to understand and utilize VPM, as well as the provision and 
accessibility of adequate resources to connect with VPM.  Accepted users shall be 
knowledgeable in the use of computers, including Internet browsers, email programs, and the 
Portable Document Format (PDF) document type.  The Contractor shall utilize the existing 
forms in VPM to the maximum extent possible. If a form does not exist in VPM the Contractor 
must include their own form or a form provided by the Owner as an attachment to a submittal, 
RFI, or other document within VPM.  Note that only the following file types are accepted as 
attachments to documents within VPM: PDF files, Microsoft Word (DOC) files, Microsoft Excel 
(XLS) files, picture files (JPG, TIFF, BMP, JPEG, etc.).  PDF documents will be created 
through electronic conversion prior to uploading, such as through a “print to file” feature or 
“save as pdf” feature, rather than optically scanned whenever possible.  
 
Contractor shall provide a list of key VPM personnel for the Owner’s acceptance. The list shall 
include the following information: first name, last name, address, title, office phone number, 
cell phone number, and email address.  The Owner is responsible for adding and removing 
users from the system and establishing read, write, and approval permission levels.  
 
VPM menu tabs 

 
Standard Documents 
This area is reserved for general documentation not related to a specific project.  Only 
the Owner shall post content in this area.  Examples of content found in this area are: 
the City of Turlock Standard Specifications and Drawings, the Caltrans Standard 
Specifications, and the Caltrans Standard Plans.  All files are in PDF format. 
 
Project Summary 
The project summary tab provides an overall summary of the project.  It includes the 
current weather, the working days remaining and a summary of work for the past 
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week.  The summary of work is generated from the City’s project inspector and the 
daily logs.  This tab is for information only and the Contractor shall not take any action 
here. 
 
Task Manager 
Not Used. 
 
Change Order Manager 
The change order manager tab shall be used to track Change Order Requests.  Once 
the Architect and Owner agree that a Change Order Request is warranted, a new 
contract change order shall be created by the Owner in the change order manager 
tab.  The Owner will finalize the contract change order through this tab.  Once the 
change order is finalized, the Owner will present the contract change order at a City 
Council meeting.  After City Council approval the Owner will make payment on the 
contract change order. 
 
Transmittals 
The transmittal tab shall be used to communicate general project information amongst 
all parties as well as used by the Contractor in the submission of certified payroll 
reports.  The Owner will upload the project-specific information including: bid 
documents, conformed plans, conformed specifications and the Notice to Proceed to 
the transmittal tab.  Transmittals are intended to replace the use of e-mail when such 
correspondence is for the use of the entire project team.  The Owner reserves the 
right to publish e-mails to VPM that are sent to representatives of the Owner or 
Architect by the Contractor in order to provide a central location for project record 
keeping. 
 
In addition to requirements set forth by the Department of Industrial Relations to 
upload certified payroll records for the State’s records, the Contractor shall submit 
certified payroll reports on a weekly basis through the transmittal tab.  Contractor shall 
create a new transmittal for each week and attach certified payroll reports and 
statements of non-performance for the Contractor and subcontractors. 
 
Submittals 
All submittals shall be submitted through the submittal tab.  The preferred document 
type is PDF. 
 
Each submittal shall have a unique number comprised of the specification section 
followed by a number for each product covered under a particular specification 
section.  Resubmittals shall have the same number as the initial submittal, excepting 
that a decimal and a “1” shall follow the submittal number.  For example, for a 
particular concrete mix design, the first submittal submitted under that section should 
be given the number 033000-1, and if any resubmittals are necessary, they would be 
subsequently labeled as 033000-1.1, 033000-1.2, 033000-1.3, and so on.  The 
Contractor shall post re-submittals under the same VPM serial no. as the original 
submittal and write a comment directing Architect and Owner’s attention to the newly 
submitted information.  Additional submittals for different material is submitted under 
the same specification section, it would be given the number 033000-2, then 033000-
3, and so on.   
 
RFIs 
The RFI tab shall be used by the Contractor to request clarification of the Contract 
Documents.  The Contractor shall create a RFI upon recognition of any event or 
question of fact arising from the contract work.  The RFI type for this submittal shall 
be “Request for Information.”  The Engineer will also utilize the RFI tab in a similar 
manner when there is a question for the Contractor; this RFI type shall be “Response 
Required.” 
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The Engineer will respond to a RFI submitted by the Contractor within seven calendar 
days.  The Contractor shall proceed with the work unless otherwise ordered.  The 
Contractor may protest the Engineer’s response by submitting a claim in accordance 
with Section 5.25 “Notice of Potential Claim” of the special provisions. 
 
If the Engineer states the RFI leads to a change in scope, change in conditions, 
differing site conditions or extra work; a contract change order will be issued. 
 
Daily Logs 
The daily log tab is used by the City to document the activities of the work, any 
correspondence or direction given in the field, safety concerns and general comments 
about the project.  The Contractor shall utilize this tab to be apprised as to the working 
days charged to the contract.  The information entered into the daily log tab is used 
to populate the project summary tab.  VPM automatically generates the weekly 
statement of working days (WSWD) from the information entered into the daily log 
tab.  The WSWD shows the working days and non-working days charged for the 
reporting week.   
 
Contractor will be allowed 15 days to protest in writing the correctness of the 
information shown on the WSWD.  The Contractor shall submit a transmittal response 
stating what is being protested and the reasons for protest.  The Engineer will respond 
to the protest.  The Contractor may protest the Engineer’s response by submitting a 
claim in accordance with the current edition of the Caltrans Standard Specifications. 

 
SC-13.18 MOBILIZATION 

 
Mobilization is intended to compensate the Contractor for operations including, but not limited 
to, those necessary for the movement of personal, equipment, supplies and incidentals to / 
from the project site; for the payment of premium cost and insurance for the project; for any 
necessary costs of acquisition of equipment, including purchase and mobilization expense; 
and for any other work and operations which must be performed or costs that must be incurred 
incident to the initiation of meaningful work at the site and for which payment is not otherwise 
provided in the contract. 
 
Payment will be made at the contract lump sum price and according to the following schedule: 
 
 (1) When 5 percent of the original contract amount is earned, 50 percent of the amount bid 
for mobilization, or 5 percent of the original contract amount, whichever is less, may be paid. 

 
(2) When 10 percent of the original contract amount is earned, 75 percent of the amount bid 
for mobilization or 7.5 percent of the original contract amount, whichever is less, may be paid. 
 
(3) When 20 percent of the original contract amount is earned, 95 percent of the amount bid 
for mobilization, or 9.5 percent of the original contract amount, whichever is less, may be paid. 
 
(4) When 50 percent of the original contract amount is earned, 100 percent of the amount bid 
for mobilization, or 10 percent of the original contract amount, whichever is less, may be paid. 
 
(5) Upon completion of all work on the project, payment of any amount bid for mobilization in 
excess of 10 percent of the original contract amount will be paid. 
 

SC-13.19 EARTHWORK 
 
Earthwork shall conform to the provisions in Section 19, “Earthwork”, of the Caltrans Standard 
Specifications and these specifications. 
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Surplus excavated material shall become the property of Contractor and shall be disposed of 
outside the right-of-way and shall conform to the provisions in Section 7-1.07, “Disposal of 
Materials Outside the Right of Way”, of the City of Turlock Standard Specifications. 
 
All import borrow shall be backfill material type “E” as described in section 19-3.06 of the 
Caltrans Standard Specifications.  All backfill material shall be compacted at 95% relative 
compaction for the entire depth of imported material.  The minimum compacted section shall 
be six inches and shall be composed of import borrow, existing material, or a combination of 
both. 
 

SC-13.20 USE OF SITE 
 

STAGING AREA: The Contractor shall not impede use of the existing transit center, except 
as required to construct the improvements shown on the plan.  The cold shell space within the 
building and the existing asphalt concrete parking lot on the corner of Del’s Lane and Hawkeye 
Avenue may be used for construction staging.  Any damage to existing City land or facilities 
used for staging shall be repaired by the Contractor to pre-construction conditions.   
 
MODIFICATIONS TO PHASE 1 TRANSIT CENTER AREA: The Work requires installation of 
a photovoltaic system in the center island of the passenger waiting area at the transit center.  
The Contractor shall sequence the Work so as to minimize disruption of the existing facilities 
to a reasonable extent.  The cost of sequencing limitations and constraints to maintain 
operation of the facility to a reasonable extent shall be considered included in the original 
contract cost.  The contractor’s accepted progress schedule must clearly identify when work 
activities will disrupt normal operation of the existing transit center.  The Contractor shall give 
written notice a minimum of twenty one (21) calendar days in advance of any work activity that 
will disrupt normal operation of the existing transit center facility in any way.  Adequate 
barricades, caution tape, signs, and other flagging materials or barriers shall be utilized to 
protect the public from interaction with construction areas.   
 
The Contractor shall be allowed to work on elements of the work that restrict the public’s 
access to passenger waiting areas and bus loading platforms.  However, once work begins 
that renders the area inaccessible to the public, the Contractor must expeditiously work on 
that element until completion.  For each working day that passengers may not access any of 
the existing passenger waiting areas, and Contractor is not expeditiously working on 
completion of that work, Contractor shall pay one hundred dollars ($100) per day to the City 
in a deductive change order.   
 
Contractor shall maintain access for buses to enter the transit center passenger loading areas 
from a minimum of two different driveway entrances at all times.     
 
FIELD OFFICE: Maintaining a field office is not a requirement of these specifications.  
However, should the Contractor elect to utilize a field office, the Contractor may locate it on 
the Transit Center site, provided that the location is approved by the Owner prior to placement.   
 
TEMPORARY CONSTRUCTION POWER: If needed, Contractor shall arrange and pay for 
temporary electric power with the local utility company, the Turlock Irrigation District.  The cost 
of temporary power shall be considered as included in the original contract cost. 
 

SC-13.21 ROLE OF INSPECTORS 
 

PUBLIC WORKS INSPECTOR: The assigned public works inspector is authorized to inspect 
the Work.  Inspections may extend to entire or part of the Work and to preparation, fabrication, 
and manufacture of products for the Work.  Deficiencies or defects in the Work, which have 
been observed, will be called to Contractor’s attention.   
 

The public works inspector does not have authority to: 
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1. Alter of waive provisions of Contract Documents outside of the established 
method defined in Article 7 – Changes In The Work of Division 01, General 
Conditions, and Division 02, Supplementary Conditions. 

2. Inspect Contractor’s means, methods, techniques, sequences, or 
procedures for construction. 

3. Accept portions of the Work, issue instructions contrary to intent of Contract 
Documents, or act as foreman for Contractor.   

4. Supervise, control, or direct Contractor’s safety precautions or programs or 
inspect for safety conditions on Work site, or of persons thereon, whether 
Contractor’s employees or others. 

 
The public works inspector and City’s project manager has authority to: 

1. Conduct on-site observations of the Work in progress to assist Owner and 
Architect in determining when the Work is, in general in accordance with 
Contract Documents. 

2. Report to Owner and Architect whenever inspector believes that Work is 
faulty, defective, does not conform to Contract Documents, or has been 
damaged; or whenever there is defective material or equipment; or 
whenever it is believed that the Work should be uncovered for observation 
or requires special testing. 

 
BUILDING INSPECTOR: The Work requires conformance with applicable building codes as 
noted on the project plans.  All construction or work for which compliance with applicable 
building codes is required is subject to inspection by the City of Turlock Building Division. The 
Building Inspector has authority to visit the construction site to inspect the work that is being 
performed and to ensure that it complies with the applicable building codes.  A record of 
inspection shall be made on a job card maintained by the Building Inspector indicating whether 
completed portions of construction are satisfactory.  The Building Inspector will notify the 
Contractor if any work is not in compliance with the relevant building codes.  Any portions of 
the work which do not comply must be corrected before they can otherwise be concealed or 
covered up.  The Building Inspector shall have no authority to interpret contract documents or 
requirements outside of the purview of applicable building codes.   
 

SC-13.22 SUBSTITUTES AND “OR EQUALS”: 
 

A. Whenever an item of material or equipment is specified or described in the Contract 
Documents by using the name of a proprietary item or the name of a particular Supplier, the 
specification or description is intended to establish the type, function, appearance, and quality 
required. Unless the specification or description contains or is followed by words reading that 
no like, equivalent, or "or equal" item or no substitution is permitted, other items of material or 
equipment or material or equipment of other Suppliers may be submitted to for review under 
the circumstances described below. 

 
1. ”Or Equal" Items: If in the Architect’s discretion an item of material or 
equipment proposed by Contractor is functionally equal to that named and sufficiently 
similar so that no change in related Work will be required, it may be considered by 
Architect as an "or-equal" item, in which case review and approval of the proposed 
item may, in Architect's sole discretion, be accomplished without compliance with 
some or all of the requirements for approval of proposed substitute items. For the 
purposes of this paragraph, a proposed item of material or equipment will be 
considered functionally equal to an item so named if: 

 
a. In the exercise of reasonable judgment Architect determines that: (i) 
it is at least equal in quality, durability, appearance, strength, and design 
characteristics; (ii) it will reliably perform at least equally well the function 
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imposed by the design concept of the completed Project as a functioning 
whole, and; 
 
b. Contractor certifies that: (i) there is no increase in cost to the City; 
and (ii) it will conform substantially, even with deviations, to the detailed 
requirements of the item named in the Contract Documents. 

 
2. Substitute Items: 

 
a. If in Architect's sole discretion an item of material or equipment 
proposed by Contractor does not qualify as an "or equal" item under 
paragraph A.1, it will be considered a proposed substitute item. 
b. Contractor shall submit sufficient information as provided below to 
allow Architect to determine that the item of material or equipment proposed 
is essentially equivalent to that named and an acceptable substitute therefor. 
Requests for review of proposed substitute items of material or equipment will 
not be accepted by Architect from anyone other than Contractor. 
c. The procedure for review by Architect will be as set forth in paragraph 
A.2.d, and as Architect may decide is appropriate under the circumstances. 
d. Contractor shall first make written application to Architect for review 
of a proposed substitute item of material or equipment that Contractor seeks 
to furnish or use. The application shall certify that the proposed substitute 
item will perform adequately the functions and achieve the results called for 
by the general design, be similar in substance to that specified, and be suited 
to the same use as that specified. The application will state the extent, if any, 
to which the use of the proposed substitute item will prejudice Contractor's 
achievement of Substantial Completion on time, whether or not use of the 
proposed substitute item in the Work will require a change in any of the 
Contract Documents (or in the provisions of any other direct contract with City 
for work on the Project) to adapt the design to the proposed substitute item 
and whether or not incorporation or use of the proposed substitute item in 
connection with the Work is subject to payment of any license fee or royalty.  
All variations of the proposed substitute item from that specified will be 
identified in the application, and available engineering, sales, maintenance, 
repair, and replacement services will be indicated. The application will also 
contain an itemized estimate of all costs or credits that will result directly or 
indirectly from use of such substitute item, including costs of redesign and 
claims of other contractors affected by any resulting change, all of which will 
be considered by Architect in evaluating the proposed substitute item. 
Architect may require Contractor to furnish additional data about the proposed 
substitute item. 

 
B. Substitute Construction Methods or Procedures: If a specific means, method, 
technique, sequence, or procedure of construction is shown or indicated in and expressly 
required by the Contract Documents, Contractor may furnish or utilize a substitute means, 
method, technique, sequence, or procedure of construction approved by Architect. Contractor 
shall submit sufficient information to allow Architect, in Architect's sole discretion, to determine 
that the substitute proposed is equivalent to that expressly called for by the Contract 
Documents. The procedure for review by Architect will be similar to that provided in 
subparagraph A.2. 
 
C. Architect's Evaluation: Architect will be allowed a reasonable time within which to 
evaluate each proposal or submittal made pursuant to paragraphs A. and B..  Architect will be 
the sole judge of acceptability. No "or-equal" or substitute will be ordered, installed or utilized 
until Architect's review is complete, which will be evidenced by either a Change Order for a 
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substitute or an approved Shop Drawing for an "or equal." Architect will advise Contractor in 
writing of any negative determination. 
 
D. Special Guarantee: City may require Contractor to furnish at Contractor's expense a 
special performance guarantee or other surety with respect to any substitute. 
 
E. Architect's Cost Reimbursement: Architect will record time required by Architect and 
Architect's Consultants in evaluating substitute proposed or submitted by Contractor pursuant 
to paragraphs A.2 and B. and in making changes in the Contract Documents (or in the 
provisions of any other direct contract with City for work on the Project) occasioned thereby. 
Whether or not Architect approves a substitute item so proposed or submitted by Contractor, 
Contractor shall reimburse City for the charges of Architect and Architect's Consultants for 
evaluating each such proposed substitute. 
 
F. Contractor's Expense: Contractor shall provide all data in support of any proposed 
substitute or "or equal" at Contractor's expense. 

 
SC-13.23 FACILITY MAINTENANCE PLAN: 
 

Contractor shall provide a Facility Maintenance Plan.  Provide three (3) copies of the Facility 
Maintenance Plan in 3-ring binders with rigid covers or spiral bound volumes with laminated 
covers.  Tabs shall be used to separate content.  An electronic PDF version shall also be 
provided. 
 
The Facility Maintenance Plan includes the following elements: 
 

• Table of Contents 
• Preventative and routine maintenance plan for all equipment and components of the 

Work as specified by each equipment and component manufacturer  
• Recommended maintenance and replacement schedule for equipment. 
• General maintenance and cleaning instructions for all finished surfaces 
• Replacement part information 
• Manufacturer’s published Operation and Maintenance manuals for all equipment 

installed on the project.  The model number with options and color selection shall be 
specified or highlighted within each manual for easy reference. 

• Copies of product warranties and contact information for warranty work 
 
 
SC-13.24 AS-BUILT DRAWINGS: 
 

The Contractor shall maintain a set of as-built plans, noting any and all differences between 
the project plans and the actual built improvements in red-lined text and linework.  Clearly 
indicate at each detail or drawing a full description of changes made during construction and 
the actual location of items, materials, and equipment furnished and installed with the Work, 
including shop drawings provided by the Contractor.  In the event of overlapping changes, use 
different color for each change.  Contractor shall also note the horizontal and vertical locations 
of existing and newly built utilities and appurtenances uncovered and concealed during 
construction.  As-built drawings may be either a clean and legible hard copy or a PDF file.  
Cloud all affected areas.  Include a stamp on each drawing showing the following information: 
Add a large neat label, “Project As-Built,” Prepared by: Contractor’s name and permanent 
address, Date prepared, and Contractor’s signature.  Obtain approval from the public works 
inspector all data recorded on the As-Built drawings.  Adequate As-Built drawings shall be 
submitted by the Contractor to the Owner prior to attainment of Final Completion. 
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ARTICLE 14 – TERMINATION OR SUSPENSION OF THE CONTRACT 

 
SC-14.1 Delete Section 14.1 in its entirety. 
 
SC-14.2 Delete Section 14.2 in its entirety. 
 
SC-14.4 Delete Section 14.4 in its entirety. 
 
 
ARTICLE 15 – CLAIMS AND DISPUTES 

 
SC-15.1 Delete Section 15.1 and insert the following in lieu thereof: 
 

The process for dispute resolution and claims shall be as per the Caltrans Standard 
Specifications. 

 
SC-15.2 Delete Section 15.2 in its entirety. 
 
SC-15.3 Delete Section 15.3 in its entirety. 
 
SC-15.4 Delete Section 15.4 in its entirety. 
 
 
 
 
 

END OF SECTION 
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SECTION 02 00 00 
 

EXISTING CONDITIONS 
 

Phase 1 of the transit center was completed in 2012 with funding from the American Reinvestment and 
Recovery Act, as administered through the Federal Transit Administration.  The Transit Center provides a 
central location for transit users in the City of Turlock to access the City’s fixed route system as well as the 
Stanislaus County and Merced bus systems.  The existing transit center allows egress and ingress from 
three different driveway approaches: Del’s Lane, W. Hawkeye Avenue, N. Golden State Boulevard.   
 
Phase 2 of the transit center was completed in 2019 with funding from the Federal Transit Administration.  
The scope of work included construction of the transit center building, shade structures in passenger 
waiting areas, concrete parking lot, landscaping, site lighting, and site furnishings such as benches and 
trash receptacles.  The name of the transit center was officially changed to the Roger K. Fall Transit Center 
during this phase.  Project plans and specifications for phase 2 are available as reference documents from 
the City of Turlock.   

 
 

END OF SECTION 
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SECTION 03 10 00 

 

CONCRETE FORMING 

 

 

PART 1  GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Forms for cast-in-place concrete, with shoring, bracing, and anchorage. 
2. Form accessories. 
3. Stripping of forms. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
1.2 REFERENCES 
 

A. American Concrete Institute (ACI): 
1. 301 - Specifications for Structural Concrete for Buildings. 
2. 347 - Recommended Practice for Concrete Formwork. 

 
B. American Society of Mechanical Engineers (ASME) A17.1 - Safety Code for Elevators and 

Escalators. 
 

C. Engineered Wood Association (APA) PRP-108 - Performance Standards and Qualification Policy for 
Structural-Use Panels. 

 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Shop Drawings: Diagram of proposed construction joints not indicated on Drawings. 

 
1.4 QUALITY ASSURANCE 
 

A. Design formwork in accordance with ACI 301 and 347. 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers - Architectural Form Liners: 
1. Dayton Superior. 
2. Fitzgerqald Formliners.  
3. Greenstreak, Inc.  

 
B. Acceptable Manufacturers – Void Forms: 

1. Surevoid Products, Inc.  
 

C. Acceptable Manufacturers - Form Accessories: 
1. Dayton Superior. 
2. Greenstreak, Inc.  
3. Meadow Burke. 

 
D. Substitutions: Not permitted. 

 
2.2 MATERIALS 
 

A. Forms:  



 

Roger K. Fall Transit Center -  Phase 3 03 10 00 - 2 Concrete Forming 

1. Wood, metal, glass fiber, or other approved material that will not adversely affect surface of 
concrete and will provide or facilitate obtaining specified surface finish. 

2. Wood: 
a. Concealed surfaces: 

1) Lumber, No. 2 Common or better, dressed to smooth contact surfaces, or: 
2) APA Rated Plyform Class I. 

b. Exposed surfaces: Non absorptive medium density overlay plywood. 
3. Metal: Minimum 16 gage steel, tight fitting, stiffened to support concrete. 

 
B. Void Forms:  

1. Corrugated paper with wax-coated exterior and uniform cellular configuration. 
2. Capable of supporting live and dead loads while maintaining full void depth indicated. 
3. Designed to lose strength upon contact with soil moisture. 
4. Soil retainers: 1/4 inch thick tempered hardboard. 

 
C. Tubular Forms:  

1. Round, spirally wound laminated fiberboard, surface treated with release agent, non reusable. 
 
2.3 ACCESSORIES 
 

A. Form Ties: Snap off type, adjustable length, 1 inch back break dimension, free of defects that could 
leave holes larger than 1 inch in concrete. 

 
B. Form Release Agent: Nonstaining, colorless mineral oil that will not absorb moisture, stain concrete, 

or impair adhesion of coatings to be applied to concrete. 
 

C. Construction Joints Forms: Formed galvanized steel, minimum 18 gage, with keyway. 
 

D. Anchors and Fasteners: Size as required, sufficient strength to maintain forms in place while concrete 
is placed. 

 
PART 3  EXECUTION 

 
3.1 CONSTRUCTION 
 

A. Construct formwork, shoring, and bracing to produce concrete of required shape, line, and dimension. 
 

B. Arrange and assemble formwork with minimum joints, located to allow dismantling without damage to 
concrete. 

 
C. Make joints watertight.  

 
D. Provide chamfer strips in corners of forms to produce beveled external corners. 

 
E. Camber formwork to compensate for deflection during concrete placement. 

 
F. Adjust supports to take up settlement caused by concrete placement. 

 
G. Provide temporary openings in formwork to allow cleaning and observation; locate at bottom of forms. 

Close with tight fitting panels flush with face of forms. 
 

H. Construct forms for beams and girders so that sides may be removed without disturbing bottom of 
form or its support. 

 
I. Clean contact and screed surfaces prior to concrete placement. 

 
J. Construction Joints: 

1. Unless otherwise indicated on drawings, each unit of construction is a single unit; place 
concrete continuously to provide monolithic construction. 

2. Obtain Architect's approval of construction joint locations not indicated on Drawings. 
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3. Provide keys and dowels in joints. 
4. Use construction joint form for joints in floor slabs. Set screed edge at required elevation. 

Secure to prevent movement. 
 

K. Form Release Agent: 
1. Apply form release agent to formwork prior to placing reinforcing, anchoring devices, and 

embedded items; follow manufacturer's instructions. 
2. Do not allow agent to puddle in forms or to contact hardened concrete against which fresh 

concrete is to be placed. 
 

L. Waterstops: 
1. Install waterstops at below-grade joints in concrete. 
2. Install continuously without displacing reinforcement. 

 
M. Inserts and Embedded Parts: 

1. Before concrete is placed, install inserts, anchor slots, anchor bolts, and embedded parts 
required for attachment of work. 

2. Provide formed openings where required for pipes, conduits, sleeves, and other work passing 
through concrete members. 

3. Maintain in position during concrete placement. 
 

N. Form Removal: 
1. Do not remove formwork until concrete has attained sufficient strength to resist dead loads plus 

applied live loads. 
2. Remove formwork in manner that will not damage surfaces of concrete; patch work damaged 

during form removal operations. 
3. Provide shoring, reshoring, and bracing as required. 

 
O. Installation Tolerances: 

1. Construct formwork to maintain tolerances required by ACI 301. 
 
 

END OF SECTION 
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SECTION 03 20 00 

 

CONCRETE REINFORCING 

 

 
PART 1  GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Reinforcing bars, wire fabric, and accessories for cast-in-place concrete. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
1.2 REFERENCES 
 

A. American Concrete Institute (ACI) 301 - Specifications for Structural Concrete for Buildings. 
 

B. ASTM International (ASTM): 
1. A185/A185M - Standard Specification for Welded Steel Wire Reinforcement, Plain, for 

Concrete. 
2. A615/A 615M - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 

Reinforcement. 
3. A767 - Standard Specification for Zinc-Coated (Galvanized) Bars for Concrete Reinforcement. 
4. D3963 - Standard Specification for Fabrication and Jobsite Handling of Epoxy-Coated 

Reinforcing Steel. 
 

C. American Welding Society (AWS) D1.4 - Structural Welding Code - Reinforcing Steel. 
 

D. Concrete Reinforcing Steel Institute (CRSI): 
1. Manual of Practice. 
2. Publication 63 - Recommended Practice for Placing Reinforcing Bars. 
3. Publication 65 - Recommended Practice for Placing Bar Supports, Specifications and 

Nomenclature. 
 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Shop Drawings: 

a. Include bar sizes, spacings, laps, locations, and quantities of reinforcing bars, wire fabric, 
and accessories. 

b. Provide bending and cutting schedules. 
c. Show complete layout plan for each layer of reinforcing. 

 
1.4 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver reinforcing to project site in bundles marked with tags indicating bar size, length, and mark. 
 

B. Store reinforcing above ground in dry, well drained area; protect from corrosion. 
 
PART 2  PRODUCTS 

 
2.1 MATERIALS 
 

A. Reinforcing Bars:  
1. ASTM A615/A615M, deformed billet steel, Grade as indicated on Drawings.  
2. Finish: Galvanized in accordance with ASTM A767, Class I. 

 
B. Welded Wire Fabric:  
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1. ASTM A185/A185M. Furnish in flat sheets. 
2. Finish: Galvanized in accordance with ASTM A767, Class I. 

 
2.2 ACCESSORIES 
 

A. Spacers, Chairs, Bolsters, and Bar Supports: 
1. Sized and shaped for strength and support of reinforcement during concrete placement. 
2. Galvanized or plastic coated steel for surfaces exposed to weather. 

 
B. Tie Wire: Annealed steel, minimum 16 gage. 

 
2.3 FABRICATION 
 

A. Fabricate in accordance with ACI 301 and CRSI Manual. 
 

B. Bend bars cold; do not heat or bend by makeshift methods. Discard damaged bars. 
 

C. Welding: AWS D1.4. 
 

D. Fabrication Tolerances: 
1. Sheared length: Plus or minus 1 inch. 
2. Bends in stirrups and ties: Plus or minus 1/2 inch. 
3. All other bends: Plus or minus 1 inch. 

 
PART 3  EXECUTION 

 
3.1 PREPARATION 
 

A. Before placing in work, thoroughly clean reinforcing of loose rust, mill scale, dirt, oil, and other 
materials that could reduce bonding. 

 
B. Inspect reinforcing left protruding for future bonding or following delay in work, and clean if necessary. 

 
3.2 INSTALLATION 
 

A. Install reinforcing in accordance with ACI 301, and CRSI Manual and Publications 63 and 65. 
 

B. Accurately position reinforcing; securely tie at intersections. 
 

C. Welding: AWS D1.4. 
 

D. Install wire fabric reinforcing in longest practical lengths. Offset end laps in adjacent widths to prevent 
continuous lap. 

 
E. Do not displace or damage vapor retarder. 

 
F. Locate splices not indicated on Drawings at points of minimum stress. 

 
G. Clean and reprotect galvanized surfaces cut or damaged during installation. 

 
 
 

END OF SECTION 
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SECTION 03 30 00 

 

CAST-IN-PLACE CONCRETE 

 

 
PART 1  GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Cast-in-place concrete for piers, foundations, paving, and slabs on grade. 
2. Equipment pads. 
3. Bases for flagpoles and lighting fixtures. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
1.2 REFERENCES 
 

A. American Concrete Institute (ACI): 
1. 301 - Structural Concrete for Buildings. 
2. 305R - Hot Weather Concreting. 
3. 306R - Cold Weather Concreting. 
4. 308 - Standard Practice for Curing Concrete. 
5. 318 - Building Code Requirements for Structural Concrete. 

 
B. ASTM International (ASTM): 

1. C31 - Standard Test Method for Method of Making and Curing Concrete Test Specimens in the 
Field. 

2. C33 - Standard Specification for Concrete Aggregates. 
3. C39 - Standard Test Method for Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 
4. C94 - Standard Specification for Ready-Mixed Concrete. 
5. C143 - Standard Test Method for Slump of Portland Cement Concrete. 
6. C150 - Standard Specification for Portland Cement. 
7. C171 - Standard Specification for Sheet Materials for Curing Concrete. 
8. C172 - Standard Test Method for Method of Sampling Freshly Mixed Concrete. 
9. C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure 

Method. 
10. C260 - Standard Specification for Air-Entraining Admixtures for Concrete. 
11. C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing Concrete. 
12. C330 - Standard Specification for Lightweight Aggregates for Structural Concrete. 
13. C494 - Standard Specification for Chemical Admixtures for Concrete. 
14. C618 - Standard Specification for Fly Ash and Raw or Calcined Natural Pozzolans for Use as a 

Mineral Admixture in Portland Cement Concrete. 
15. C1116/1116M - Standard Specification for Fiber-Reinforced Concrete and Shotcrete. 
16. D1752 - Standard Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers 

for Concrete Paving and Structural Construction. 
 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Concrete Mix Designs: Include: 

a. Proportions of cement, fine and coarse aggregates, fibrous reinforcing, and water. 
b. Combined aggregate gradation. 
c. Aggregate specific gravities and gradations. 
d. Water/cement ratio, design strength, slump, and air content. 
e. Type of cement and aggregates. 
f. Air dry density and split cylinder ratio for lightweight concrete. 
g. Type and proportion of admixtures. 
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h. Special requirements for pumping. 
i. Range of ambient temperature and humidity for which design is valid. 
j. Special characteristics of mix requiring precautions in mixing, placing, or finishing 

techniques to achieve finished product. 
 
1.4 QUALITY ASSURANCE 
 

A. Concrete Mix Design: In accordance with ACI 301, Method 1 or 2. 
 
1.5 DELIVERY, STORAGE AND HANDLING 
 

A. Mix and deliver concrete to project ready mixed in accordance with ASTM C94. 
 

B. Schedule delivery so that pours will not be interrupted for over 15 minutes. 
 

C. Place concrete on site within 90 minutes after proportioning materials at batch plant. 
 
1.6 PROJECT CONDITIONS 
 

A. Cold Weather Placement - Protect concrete work from physical damage or reduced strength that 
could be caused by frost, freezing actions, or low temperatures. Comply with ACI 306R and following 
requirements: 
1. Air temperature at or expected to fall below 40 degrees F, uniformly heat water and aggregates 

before mixing to obtain a concrete mixture temperature of not less than 50 degrees F and not 
more than 80 degrees F at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on 
frozen subgrade or on subgrade containing frozen materials. 

3. Do not use calcium chloride, salt, and other materials containing antifreeze agents or chemical 
accelerators unless otherwise accepted in mix designs. 

 
B. Hot Weather Placement - Place concrete in accordance with ACI 305R and following requirements: 

1. Cool ingredients before mixing to maintain concrete temperature at time of placement below 90 
degrees F. Use chilled mixing water or chopped ice if water equivalent of ice is calculated in 
total amount of mixing water. 

2. If required, cover reinforcing steel with water soaked burlap so that steel temperature will not 
exceed ambient air temperature. 

3. Fog spray forms, reinforcing steel, and subgrade just before concrete is placed. 
4. Use water-reducing retarding admixture when required by high temperatures, low humidity, or 

other adverse placing conditions. 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers - Concrete Chemicals: 
1.  BASF Corporation. 
2. Dayton Superior. 
3. W. R. Meadows, Inc.  

 
B. Substitutions: Not permitted. 

 
2.2 MATERIALS 
 

A. Portland Cement: ASTM C150, Type I or III, gray color. 
 

B. Aggregates: 
1. Fine: ASTM C33, clean, hard, durable, uncoated natural sand, free from silt, loam, and clay. 
2. Coarse: ASTM C33, clean, hard, durable, uncoated crushed stone, maximum size No. 467,  

Table No. 2. 
3. Lightweight: ASTM C330, expanded shale or clay produced by rotary kiln method. 
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C. Fibrous Reinforcing: ASTM C1116/1116M, 100 percent virgin polypropylene, free from reprocessed 

olefin materials and specifically manufactured for use as concrete secondary reinforcement. 
 
2.3 ACCESSORIES 
 

A. Water: Clean and potable. 
 

B. Admixtures: 
1. Water reducing or water reducing/set retarding: ASTM C494, Type A or D. 
2. Air entraining: ASTM C260. 

 
C. Expansion Joint Filler: ASTM D1752, non asphaltic type. 

 
D. Non Shrink Grout: Premixed, consisting of non-metallic aggregate, cement, water reducing and 

plasticizing agents; minimum 7,000 psi compressive strength at 28 days. 
 

E. Bonding Agent: Two component modified epoxy resin. 
 

F. Curing Compound: ASTM C1315 
 

G. Curing Paper: ASTM C171, waterproof paper or polyethylene film. 
 
2.4 MIXES 
 

A. Proportions: In accordance with ACI 301. 
 

B. Design concrete to yield characteristics indicated on drawings.  
 

C. Use accelerating admixture in cold weather only when approved by Architect. Use of admixtures will 
not reduce cold weather placement requirements. 

 
 
PART 3  EXECUTION 

 
3.1 PREPARATION 
 

A. Notify Architect and special inspector minimum 24 hours prior to placing concrete. 
 

B. Accurately position anchor bolts, sleeves, conduit, inserts, and accessories. Do not cut reinforcing 
steel to facilitate installation of inserts or accessories. 

 
C. Remove water and debris from forms and excavations. 

 
D. Close openings left in forms for cleaning and inspection. 

 
E. Prepare previously placed [and existing] concrete surfaces by cleaning with steel wire brush and 

applying bonding agent in accordance with manufacturer's instructions. 
 

F. Where new concrete is doweled to existing, drill holes in existing concrete, insert steel dowels, and 
pack holes solid with non shrink grout. 

 
3.2 PLACEMENT OF CONCRETE 
 

A. Place concrete in accordance with ACI 301 and ACI 318. 
 

B. Ensure reinforcement, inserts, and embedded parts are not disturbed during concrete placement. 
 

C. Deposit concrete as nearly as possible in its final position to minimize handling and flowing.  
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D. Place concrete continuously between predetermined expansion, control, and construction joints. 
 

E. Do not place partially hardened, contaminated, or retempered concrete. 
 

F. Do not allow concrete to free fall over 8 feet; provide tremies, chutes, or other means of conveyance. 
 

G. Consolidate concrete with mechanical vibrating equipment. Hand compact in corners and angles of 
forms. 

 
H. Screed slabs level, to flatness tolerance of 1/8 inch in 10 feet. 

 
 
3.3 PLACEMENT OF GROUT 
 

A. Remove loose and foreign matter from concrete; lightly roughen bonding surface. 
 

B. Just prior to grouting, thoroughly wet concrete surfaces; remove excess water. 
 

C. Mix grout in accordance with manufacturer's instructions. Do not retemper. 
 

D. Place grout continuously, by most practical means; avoid entrapped air. Do not vibrate grout. 
 
3.4 PROTECTION 
 

A. Immediately after placement, protect concrete from premature drying, excessively hot or cold 
temperatures, and mechanical injury. 

 
B. Maintain concrete with minimal moisture loss at relatively constant temperature for period necessary 

for hydration of cement and hardening of concrete. 
 

C. Provide artificial heat to maintain temperature of concrete above minimum specified temperature for 
duration of curing period. 

 
D. Keep forms sufficiently wet to prevent cracking of concrete or loosening of form joints. 

 
3.5 CURING 
 

A. Cure concrete in accordance with ACI 308: 
1. Horizontal surfaces: 

a. Surfaces to receive additional toppings or setting beds: Use curing paper method. 
b. Other surfaces: Use either curing paper or curing compound method. 

2. Vertical surfaces: Use either wet curing or curing compound method.  
 

B. Curing Compound Method: 
1. Spray compound on surfaces in two coats, applying second at right angle to first, at minimum 

rate recommended by manufacturer. 
2. Restrict traffic on surfaces during curing. 

 
C. Curing Paper Method: 

1. Spread curing paper over surfaces, lapping ends and sides minimum 4 inches; maintain in 
place by use of weights. 

2. Remove paper after curing. 
 

D. Wet Curing Method: Spray water over surfaces and maintain wet for 7 days. 
 
3.6 CLEANING 
 

A. Remove efflorescence, stains, oil, grease, and foreign materials from exposed surfaces. 
 
3.7 FIELD QUALITY CONTROL 
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A. Testing and Inspection Services: 

1. Certify each delivery ticket. 
2. Record time at which concrete was discharged from truck. 
3. Monitor and record amount of water and water reducing admixture added to concrete at project 

site. 
4. Determine ambient temperature and temperature of concrete sample for each set of test 

cylinders. 
5. Test cylinders:  

a. Make test cylinders in accordance with ASTM C172; one set of 3 cylinders for each 100 
cubic yards or fraction thereof placed in any one day, for each different class of concrete. 

b. Mold and cure cylinders in accordance with ASTM C31; test cylinders in accordance with 
ASTM C39; one at 7 days and two at 28 days. 

6. Slump tests: Make slump tests at beginning of each day's placement and for each set of test 
cylinders in accordance with ASTM C143. 

7. Air content: Determine total air content of air entrained concrete for each strength test in 
accordance with ASTM C231. 

 
 

END OF SECTION 
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SECTION 05 40 00 

 

COLD-FORMED METAL FRAMING 

 
PART 1  GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Formed steel stud exterior wall framing. 
2. Formed steel joist framing. 

 
B. Related Sections: 

1. Division 01: General Requirements 
 
1.2 REFERENCES 
 

A. American Iron and Steel Institute (AISI) - Specification for the Design of Cold-Formed Steel Structural 
Members. 

 
B. American Society of Civil Engineers (ASCE) 7 - Minimum Design Loads for Buildings and Other 

Structures. 
 

C. American Welding Society (AWS)D1.3 - Structural Welding Code - Sheet Steel. 
 

D. ASTM International (ASTM): 
1. A1003/A1003M - Standard Specification for Steel Sheet, Carbon, Metallic- and Nonmetallic-

Coated for Cold-Formed Framing Members. 
2. C955 - Standard Specification for Load-Bearing (Transverse and Axial) Steel Studs, Runners 

(Tracks), and Bracing or Bridging for Screw Application of Gypsum Board and Metal Plaster 
Bases. 

3. C1007 - Standard Specification for Installation of Load Bearing (Transverse and Axial) Steel 
Studs and Related Accessories. 

4. C1513 - Standard Specification for Steel Tapping Screws for Cold-Formed Steel Framing 
Connections. 

 
E. Society for Protective Coatings (SSPC) - Painting Manual. 

 
F. Steel Framing Alliance (SFA). 

 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Shop Drawings: Indicate framing layout, components, connections, fastenings, and pertinent 

details. 
2. Product Data: Indicate framing components, sizes, materials, finishes, and accessories. 

 
B. Quality Control Submittals: 

1. Certificates of Compliance: Certificate from Professional Structural Engineer responsible for 
system design that system was designed in accordance with Contract Document requirements, 
applicable Building Code, and generally accepted engineering practices. 

 
1.4 QUALITY ASSURANCE 
 

A. Manufacturer and Installer Qualifications: Minimum 10 years experience in work of this Section. 
 

B. Manufacturer: Current member of SFA. 
 

C. Calculate structural properties of framing members in accordance with AISI Specifications. 
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D. Design framing under the direct supervision of a Professional Structural Engineer with minimum 2 

years experience in the work of this Section and licensed in the State in which the Project is located. 
 

E. Design exterior wall stud system to withstand: 
1. Live and dead loads in accordance with Building Code. 
2. Wind pressure loads in accordance with ASCE 7. 
3. Movement caused by an ambient temperature range of 120] degrees F and a surface 

temperature range of 160 degrees F. 
4. Maximum deflection under loading: L/360 without sheathing materials. 

 
F. Design joist system to withstand: 

1. Live and dead loads in accordance with Building Code. 
2. Maximum deflection under loading: L/360 without decking materials. 

 
G. Design system to accommodate construction tolerances, deflection of building structural members, 

and clearances at openings. 
 

H. Welder Qualifications: AWS D1.3. 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Products by following manufacturers are acceptable: 
1. California Expanded Metal Company. www.cemcosteel.com) 
2. ClarkDietrich Building Systems. (www.clarkdietrich.com) 
3. Craco Mfg., Inc. (www.cracometals.com) 
4. Marino Ware Industries. (www.marinoware.com) 

 
B. Substitutions: Under provisions of Division 01. 

 
2.2 MATERIALS 
 

A. Framing Materials:  
1. ASTM A1003/A1003M, galvanized sheet steel, G60 coating class. 
2. Fabricate components to ASTM C955. 
3. Studs: Channel profile, punched for utility access. 
4. Tracks:  

a. Channel profile, same gage and depth as studs, unpunched. 
b. Top track: Deflection compensating type, deep leg runner with slotted screw holes; permit 

plus or minus 1/2 inch movement of overhead structure without damage to framing. 
c. Top and Bottom track: 1-1/4 inch high legs. 

5. Joists: Channel profile, unpunched. 
6. Joist end closures: Channel profile, same gage and depth as joists, unpunched. 

 
2.3 ACCESSORIES 
 

A. Bracing, Furring, Bridging: Formed sheet steel, thickness determined by performance requirements 
specified. 

 
B. Plates, Gussets, Clips: Formed sheet steel, thickness determined by performance requirements 

specified. 
 

C. Fasteners: ASTM C1513; self-drilling, self-tapping screws. 
 

D. Touch Up Paint: SSPC Paint 20, Type I or II. 
 

E. Welding Materials: AWS D1.3; type required for materials being welded. 
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2.4 FABRICATION 
 

A. Framing components may be prefabricated using templates.  
 
 
PART 3  EXECUTION 

 
3.1 INSTALLATION - GENERAL 
 

A. Install framing components in accordance with ASTM C1007, manufacturer's instructions, and 
approved Shop Drawings. 

 
B. Welding: In accordance with AWS D1.3. 

 
C. Make provisions for erection stresses. Provide temporary alignment and bracing. 

 
 
3.2 INSTALLATION  - STUD FRAMING 
 

A. Place top and bottom tracks in straight lines with ends butted. Fasten tracks per drawings. 
 

B. Place studs at spacing indicated and not more than 2 inches from abutting walls and at each side of 
openings.  

 
C. Install deflection compensating top track at framing extending to underside of structure. 

 
D. Construct corners using minimum of three studs.  

 
E. Double studs at wall openings, door jambs, and window jambs. 

 
F. Do not splice studs. 

 
G. Erect studs, brace, and reinforce to develop full strength, to achieve design requirements. 

 
H. Install headers above openings and intermediate studs above and below openings to align with wall 

stud spacing. 
 

I. Install framing between studs for attachment of mechanical and electrical items, and to prevent stud 
rotation. 

 
J. Laterally brace walls at locations indicated. 

 
3.3 INSTALLATION - JOISTS 
 

A. Place joists at spacings indicated and not more than 2 inches from abutting walls. Connect members 
to supports using fastener method. 

 
B. Set members parallel and level, with lateral bracing and bridging where indicated. 

 
C. Locate joists directly over bearing studs or load distribution member. 

 
D. Provide additional joists under parallel partitions when partition length exceeds one-half of joist span 

and around openings that interrupt one or more joists. 
 

E. Do not splice joists. 
 

F. Provide web stiffeners at reaction points and points of concentrated loads. 
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G. Provide end blocking where joist ends are not otherwise restrained from rotation. 
 
 
3.4 INSTALLATION TOLERANCES 
 

A. Maximum Variation from True Position: 1/4 inch. 
 

B. Maximum Variation of any Member from Plane: 1/4 inch. 
 
3.5 ADJUSTING 
 

A. Touch up field connections and breaks in factory coatings with touch up paint applied in accordance 
with manufacturer's instructions.  

 
 

END OF SECTION 
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SECTION 06 41 00 

 

ARCHITECTURAL WOOD CASEWORK 

 

 
 
 
PART 1 -  GENERAL 

 

1.01 SUMMARY 

 

A. Section Includes: 

1. Plastic Laminate Casework 

2. Hardware typically furnished by the casework manufacturer. 

3. Shelving. 

4. Structural supports incorporated into wood casework. 

B. Related Sections: 
1. Division 01: General Requirements 
2. Section 07 92 00 - Joint Sealers. 

 
1.02 SUBMITTALS 

 

A. Shop Drawings: 

1. Submit shop drawings in conformance with the requirements of Architectural Woodwork 

Standards. 

2. Include dimensioned plan, sections, elevations, and details, including interface with adjacent work 

3. See Division 01: General Conditions for additional submittal requirements 

B. Samples: 

1. Submit a sample in the specified finish of each hardware item that will be visible at exposed 

surfaces when the job is complete. 

2. Submit plastic laminate samples. 

 

1.03 QUALITY ASSURANCE 

 

A. Work shall be in accordance with the Grade or Grades specified of the Architectural Woodwork 

Standards. 

B. Qualification: 

1. Firm (woodwork manufacturer) with no less than 5 years of production experience similar to a 

specific project, whose qualifications indicate the ability to comply with the requirements of this 

Section. 

2. The woodwork manufacturer must have at least one project in the past 5 years where the value of 

the woodwork was within 20 percent of the cost of woodwork for this Project. 

C. Single Source Responsibility: A single manufacturer shall provide and install the work of described in 

this Section. 

D. Pre-Installation Conference:  
1. Convene 2 weeks prior to beginning work of this Section.  
2. Attendance: Architect, Owner, Contractor, installer, and related trades. 
3. Review, discuss and resolve: 

a. Critical dimensions. 
b. Product delivery and storage. 
c. Staging and sequencing. 
d. Protection of completed work. 
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1.04 DELIVERY STORAGE AND HANDLING 

 

A. Deliver materials only when the project is ready for installation and the general contractor has 

provided a clean storage area. 

1. Delivery of architectural millwork shall be made only when the area of operation is enclosed, all 

plaster and concrete work is dry and the area broom clean. 

2. Maintain indoor temperature and humidity within the range recommended by the Architectural 

Woodwork Standards for the location of the project. 

 

1.05 SCHEDULING 

 

A. Coordinate fabrication, delivery, and installation with the general contractor and other applicable 

trades. 

 

PART 2 -   PRODUCTS 

 

2.01 COMPONENTS 

A. Lumber: In accordance with the Architectural Woodwork Standards Grade specified for the product 

being fabricated. Moisture Content: 6% to 12% for boards up to 2 inch (50.8 mm)  nominal thickness, 

and shall not exceed 19% for thicker pieces. 

B. Core: MDF meeting the requirements of Architectural Woodwork Standards. 

1.  Made with no added Urea Formaldehyde. 

2. Water resistant core, where required:  Particle board meeting the requirements of ANSI A208.1 

Grade M3 MR-50 or MDF meeting the requirements of ANSI A 208.2 Grade 155 MR-50. 

C. Veneer core plywood:  A non-telegraphing hardwood manufactured with exterior glue. 

D. Plastic Laminate: Meeting the requirements of the Architectural Woodwork Standards for its use. 

1. Acceptable Manufacturers - Plastic Laminate: 
2. Design Basis: Contract Documents are based on products by Lamin-Art 
3. Equivalent products by following manufacturers are acceptable: 

a. Formica Corp. 
b. Nevamar Co. 
c. Wilsonart International, Inc. 

4. Color:   
a. Cabinets, Doors, Drawer Faces:  Lamin-Art - #3061-VT “Italian Cheery” Velva-Tex finish 
b. Countertops:  Nevamar – Charcoal Essence #ES6002T 

5. Substitutions: Not permitted 
E. Solid Surface: 

1. “Meganite” solid surface countertop with 2” squared off edges (both sides). 
 
 Substitutions: Per Division 01 

 

G. Edgeband:  PVC, matching the color and pattern of the exposed laminate. 

H. Adhesives:  Type I, fully waterproof casework with sinks, Type II, water resistant at other locations. 

I. Hardware: 

1. Finish: satin stainless steel 

2. Pulls:  4” wire type 

3. Drawer Guides: Full extension  

a. Meeting the requirements of the AWS for the type and size of drawer. 

b. File Drawers:  Full extension.  Minimum 100 pound capacity except 150 pound capacity for 

lateral files. 

4. Hinges: Concealed European style Grade II hinges minimum 120º opening  
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5. Door Catches:  

6. Shelf Supports: Bored hole system with metal supports. 

7.  Locks 

a. Door locks:  

b. Drawer locks:  

c. Keying:  Keyed alike or as specified by owner 

1. Provide 3 keys per lock. 

2. Provide 2 master keys. 

8. Elbow Catches 

 

2.02 FABRICATION 

A. Grade: AWS  CustomGrade. 

B. Exposed Exterior Surfaces:  High Pressure Decorative Laminate.  Color and pattern as selected by 

the architect. 

C. Exposed interior surfaces:  High pressure laminate matching exposed surfaces. 

D. Semi-exposed surfaces:  Low-pressure melamine overlay 

E. Cabinet construction type:  Frameless. 

F. Door Interface Style:  Flush overlay 

G. Edgeband:   PVC, matching the color and pattern of the exposed laminate. 

1.  Edgeband at doors, drawer fronts, and false fronts:  3mm PVC 

H. Drawers: 

1. Sides:  Particle board with melamine surfacing. 

2. Bottoms: MDF with melamine faces.  Bottoms shall be fully housed into drawer sides, backs, and 

sub-fronts, and securely glued. 

3. Joinery:  Nailed and glued lock joints. 

 

PART 3 -  EXECUTION 

 

3.01 EXAMINATION 

 

A. Verify the adequacy and proper location of any required backing or support framing. 

B. Verify that mechanical, electrical, plumbing, and other building components affecting work in this 

Section are in place and ready. 

 

3.02 INSTALLATION 

 

A. Prior to installation, condition cabinets to average humidity that will prevail after installation. 

B. Install all work in conformance with the Architectural Woodwork Standards, latest edition. 

1. Installation shall conform to the AWS Grade of the items being installed. 

C. All work shall be secured in place, square, plumb, and level. 

D. All work abutting other building components shall be properly scribed. 

E. Mechanical fasteners used at exposed and semi-exposed surfaces, excluding installation attachment 

screws and those securing cabinets end to end, shall be countersunk. 

F. Equipment cutouts shown on plans shall be cut by the installer. 

G. Adhere countertops, splashes, and skirts with beads of adhesive. 

H. Fill joints between cabinets, tops, splashes, and adjacent construction with joint sealer as specified in 

Section 07 9200; finish flush 

 

3.03 ADJUSTING & TOUCH UP 
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A. Before completion of the installation, the installer shall adjust all moving and operating parts to 

function smoothly and correctly. 

B. All nicks, chips, and scratches in the finish shall be filled and retouched. Damaged items that cannot 

be repaired shall be replaced. 

 

3.04 CLEANUP 

 

A. Upon completion of installation, the installer shall clean all installed items of pencil and ink marks and 

broom clean the area of operation, depositing debris in containers provided by the general contractor. 

 

END OF SECTION 
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SECTION 07 21 15 

 

BATT INSULATION 

 

 
PART 1  GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Batt insulation in wall, ceiling and roof assemblies. 

 
B. Related Sections: 

1. Division 01: General Requirements 
2. Section 05-40-00 – Cold-Formed Metal Framing 
3. Section 06-11-00 – Framing and Sheathing 

 
1.2 REFERENCES 
 

A. ASTM International (ASTM): 
1. C665 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Wood Frame 

and Light Construction Buildings. 
2. E84 - Standard Test Method for Surface Burning Characteristics of Building Materials. 
3. E136 - Standard Test Method for Behavior of Materials in a Vertical Tube Furnace at 750 

Degrees C. 
 B.  2013 California Building Code, Section 720 
 
1.3 SUBMITTALS 
 

A. Quality Control Submittals: 
1. Certificates of Compliance: Certification from an independent testing laboratory that insulation 

meets fire hazard classification requirements. 
 
1.4 QUALITY ASSURANCE 
 

A. Fire Hazard Classification: 
1. Noncombustible, tested to ASTM E136. 
2. Flame spread/smoke developed rating for exposed insulation of 25/450 or less per 2013 CBC 

720.3, tested to ASTM E84. 
 
1.5 DELIVERY, STORAGE AND HANDLING 
 

A. Store insulation in clean, dry, sheltered area, off ground or floor, until used. Protect against wetting 
and moisture absorption. 

 
1.6 PROJECT CONDITIONS 
 

A. Do not install insulation until building is substantially water and weather tight. 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers: 
1. Johns Manville. 
2. Certainteed 
3. Owens Corning.  

 
B. Substitutions: Not permitted. 
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2.2 MATERIALS 
 

A. Thermal Batt Insulation: 
1. Type: ASTM C665, glass fiber composition. 
2. Facing:  Reinforced Kraft paper vapor barrier on one side with stapling flanges. 
3. Thermal resistance: 

a. 3-1/2 inches thick: R-value of 11.00. 
b. 3-5/8 inches thick: R-value of 13.00. 
c. 6-1/4 inches thick: R-value of 19.00. 
d. 10 inches thick: R-value of 30.00. 
e. 12 inches thick: R-value of 38.00. 

 
2.3 ACCESSORIES 
 

A. Tape: Minimum 2 inches wide, polyester self-adhering type, mesh reinforced. 
 

B. Fasteners: Hot-dip galvanized steel staples or type best suited to application, minimum 5/8 inch 
penetration into framing. 

 
C. Impale Fasteners: Steel impaling fasteners on metal base with lock washers, length to suit insulation 

thickness. 
 

D. Wire Mesh: Hexagonal steel wire, galvanized. 
 
PART 3  EXECUTION 

 
3.1 INSTALLATION 
 
 

A. Staple or nail in place at maximum 12 inches on center. 
 

B. Butt insulation to adjacent construction. Butt ends and edges. 
 

C. Carry insulation around pipes, wiring, boxes, and other components. 
 

D. Ensure complete enclosure of spaces without voids. 
    

E. Apply with vapor barrier facing towards interior of structure. 
 

F. Tape seal lapped flanges, butt ends, and tears and holes in facings. 
 

G. At metal stud walls, the insulation shall be wired in place with two #9 wire, one within 12 inches of the 
top and one at the mid-point of each stud bay. 

 
 

END OF SECTION 
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SECTION 07 22 00 

ROOF DECK INSULATION 

 
PART 1 – GENERAL 

1.1 RELATED DOCUMENTS 
 
A. Drawings and general provisions of the Contract, including the Conditions of the 

Contract and Division 01 Specification Sections apply to this section. 
 

1.2 SUMMARY 
 
A. Section includes roof insulation over the properly prepared deck substrate. 

 
B. Related Sections: 

1. Section 07 05 00 – Common Work Procedures for Thermal and Moisture 
Protection. 

2. Section 07 52 00 Modified Bituminous Membrane Roofing 
3. Section 07 62 00 – Sheet Metal Flashing and Trim. 

 
1.3 REFERENCES 

 
A. American Society for Testing and materials (ASTM): 

1. ASTM A167 Standard Specification for Stainless and Heat-Resisting 
Chromium Nickel Steel Plate, Sheet and Strip. 

2. ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 
or Zinc-Iron Alloy-Coated (Galvanized) by the Hot-Dip Process. 

3. ASTM B29 Standard Specification for Refined Lead. 
4. ASTM B32 Standard Specification for Solder Metal. 
5. ASTM C165 Standard Test Method for Measuring Compressive Properties of 

Thermal Insulation. 
6. ASTM C208 Standard Specification for Cellulosic Fiber Insulation Board. 
7. ASTM C209 Standard Test Method for Cellulosic Fiber Insulating Board. 
8. ASTM C272 Standard Test Method for Water Absorption of Core Materials for 

Structural Sandwich Constructions. 
9. ASTM C1396 Standard Specification for Gypsum Wallboard. 
10. ASTM C518 Standard Test Method for Steady-State Heat Flux 

Measurements and Thermal Transmission Properties by Means of the Heat 
Flow Meter Apparatus. 

11. ASTM C578 Standard Specification for Perlite Thermal Insulation Board. 
12. ASTM C728 Standard Test Methods for Fire Test of Roof Coverings. 
13. ASTM C1289 Standard Specification for Faced Rigid Polyisocyanurate 

Thermal Insulation. 
14. ASTM D5 Standard Test Method for Penetration of Bituminous Materials. 
15. ASTM D36 Standard Test Method for Softening Point of Bitumen (Ring and 

Ball Apparatus). 
16. ASTM D312 Standard Specification for Asphalt Used in Roofing. 
17. ASTM D412 Standard Test Methods for Vulcanized Rubber and 

Thermoplastic Rubbers and Thermoplastic Elastomers-Tension. 
18. ASTM D1621 Standard Test Method for Compressive Properties of Rigid 

Cellular Plastics. 
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19. ASTM D1622 Standard Test Method for Apparent Density of Rigid Cellular 
Plastics. 

20. ASTM D1863 Standard Specification for Mineral Aggregate Used on Built-Up 
Roofs. 

21. ASTM D2126 Standard Test Method for Response off Rigid Cellular Plastics 
to Thermal Humid Aging. 

22. ASTM D2178 Standard Specification for Asphalt Glass Felts used in Roofing 
and Waterproofing. 

23. ASTM D4601 Standard Specification for Asphalt-Coated Glass Fiber Base 
Sheet Used in Roofing. 

24. ASTM D5147 Standard Sampling and Testing Modified Bituminous Sheet 
Material. 
 

B. Cast Iron Soil Pipe Institute, Washington, D.C. (CISPI) 
 

C. Factory Mutual Research (FM): 
1. Roof Assembly Classifications. 

 
D. National Roofing Contractors Association (NRCA): 

1. Roofing and Waterproofing Manual. 
 

E. Underwriters Laboratories, Inc. (UL): 
1. Fire Hazard Classifications. 

 
F. Warnock Hersey (WH): 

1. Fire Hazard Classifications. 
 

G. Sheet Metal and Air Conditioning Contractors National Association (SMACNA) 
 

H. Steel Deck Institute, St. Louis, Missouri (SDI) 
 

I. Southern Pine Inspection Bureau, Pensacola, Florida (SPIB) 
 

J. Insulation Board, Polyisocyanurate (FS HH-I-1972) 
 

K. Insulation Board, Thermal (Fiberboard) (FS LLL-1-535B) 
 

1.4 SUBMITTALS 
 
A. Product Data: Provide manufacturer’s specification data sheets for each product in 

accordance with Division 01 Section Submittal Procedures. 01300. 
 

B. Provide approval letters from insulation manufacturer for use of their insulation 
within this particular roofing system type. 

 

C. Provide a sample of each insulation type. 
 

D. Shop Drawings 
1. Submit manufacturer’s shop drawings indicating complete installation details 

of tapered insulation system, including identification of each insulation block, 
sequence of installation, layout, drain locations, roof slopes, thicknesses, 
crickets and saddles. 
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2. Shop drawing shall include: Outline of roof, location of drains, complete board 
layout of tapered insulation components, thickness and the average “R” value 
for the completed insulation system. 
 

E. Certification 
1. Submit roof manufacturer’s certification that insulation fasteners furnished are 

acceptable to roof manufacturer. 
2. Submit roof manufacturer’s certification that insulation furnished is acceptable 

to roofing manufacturer as a component of roofing system and is eligible for 
roof manufacturer’s system warranty. 
 

1.5 QUALITY ASSURANCE 
 
A. Fire Classification, ASTM E-108. 

 
B. Manufacturer’s Certificate: Certify that roof system furnished is approved by Factory 

Mutual, Underwriters Laboratories, Warnock Hersey or approved third party testing 
facility in accordance with ASTM E108, Class A for external fire and meets local or 
nationally recognized building codes. 
 

C. Manufacturer’s Certificate: Certify that the roof system is adhered properly to meet 
or exceed the requirements of FM 1-90. 
 

D. Pre-installation meeting: Refer to Division 07 roofing specifications for pre-
installation meeting requirements. 
 

1.6 DELIVERY, STORAGE AND HANDLING 
 
A. Deliver products to site with seals and labels intact, in manufacturer’s original 

containers, dry and undamaged. 
 

B. Store all insulation materials in a manner to protect them from the wind, sun and 
moisture damage prior to and during installation.  Any insulation that has been 
exposed to any moisture shall be removed from the project site. 
 

C. Keep materials enclosed in a watertight, ventilated enclosure (i.e. tarpaulins). 
 

D. Store materials off the ground.  Any warped, broken or wet insulation boards shall 
be removed from the site. 

PART 2 – PRODUCTS 

2.1 PRODUCTS, GENERAL 
 
A. Refer to Division 01 Section “Common Product Requirements.” 

 
B. Basis of Design: Materials, manufacturer’s product designations, and/or 

manufacturer’s names specified herein shall be regarded as the minimum standard 
of quality required for work of this Section.  Comply with all manufacturer and 
contractor/fabricator quality and performance criteria specified in Part 1. 
 

C. Substitutions: Products proposed as equal to the products specified in this Section 
shall be submitted in accordance with Bidding Requirements and Division 01 
provisions. 
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1. Proposals shall be accompanied by a copy of the manufacturer’s standard 
specification section.  That specification section shall be signed and sealed by 
a professional engineer licensed in the state in which the installation is to take 
place.  Substitution requests containing specifications without licensed 
engineer certification shall be rejected for non-conformance. 

2. Include a list of three (3) projects of similar type and extent, located within a 
one hundred mile radius from the location of the project.  In addition, the three 
projects must be at least five (5) years old and be available for inspection by 
the Architect, Owner or Owner’s Representative. 

3. Equivalency of performance criteria, warranty terms, submittal procedures, 
and contractual terms will constitute the basis of acceptance. 

4. The Owner’s decision regarding substitutions will be considered final.  
Unauthorized substitutions will be rejected. 
 

2.2 INSULATION MATERIALS 
 
A. Thermal Insulation Properties and Approved Insulation Boards. 

1. Tapered Polyisocyanurate Roof Insulation; ASTM C1289: 
a. Qualities: Factory Tapered, closed cell polyisocyanurate foam core 

bonded to heavy duty glass fiber mat facers. 
b. Thickness: Minimum ½” 
c. Average R-Value: Minimum R-30 
d. Tapered Slope: ½” per foot 
e. Compliances: UL, WH or FM listed under Roofing Systems Federal 

Specification HH-I-1972, Class 1 
f. Acceptable Products: 

1) E’NRG’Y-2; Johns Manville 
2) H Shield, Hunter 
3) GAFTEMP Isotherm R; GAF 
4) Approved Equivalent 

2. High Density Fiberboard Roof insulation; ASTM C208 
a. Qualities: Rigid, composed of interlocking fibers factory blended treated 

with asphalt on all six sides. “Six Side Primed”  
b. Board Size: Four feet by four feet (4’ x 4’) 
c. Thickness: Minimum ½” 
d. Compliances: UL, WH, FM listed under Roofing Systems.  Federal 

Specification LLL-I-535-B. 
e. Acceptable Manufacturers: 

1) Celotex 
2) Temple Inland 
3) GAF Building Materials Corporation 
4) Approved Equivalent 
 

2.3 RELATED MATERIALS 
 
A. Fiber Cant and Tapered Edge Strips: Performed rigid insulation units of 

sizes/shapes indicated, matching insulation board or of perlite or organic fiberboard, 
as per the approved manufacturer. 
1. Acceptable Manufacturers: 

a. Celotex 
b. Johns Manville 
c. GAF 
d. Approved Equivalent 
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B. Protection Board: Pre-molded semi-rigid asphalt composition board one half (1/2) 
inch. 
 

C. Roof Board Joint Tape:  Six (6) inches wide glass fiber mat with adhesive 
compatible with insulation board facers. 
 

D. Asphalt: ASTM D312, Type III Steep Asphalt. 
 

E. Roof Deck Insulation Adhesive: Insul-Lock HR - Dual-component, high rise foam 
adhesive as recommended by insulation manufacturer and approved by FM 
indicated ratings. 
1. Tensile Strength (ASTM D412)LL250 psi 
2. Density (ASTM D1875)LL..8.5 lbs./gal. 
3. Viscosity (ASTM D2556)LL22,000 to 60,000 cP. 
4. 2 ˋPeel Strength (ASTM D903)L..17 lb/in. 
5. 3 ˋFlexibility (ASTM D816)LLPass @ -70°F 

 
F. Fasteners: Corrosion resistant screw fastener as recommended by roof membrane 

manufacturer. 
1. Factory Mutual Tested and Approved with three (3) inches coated disc for I-90 

rating, length required to penetrate metal deck one inch. 

PART 3 – EXECUTION 

3.1 EXECUTION, GENERAL 
 
A. Comply with requirements of Division 01 Section “Common Execution 

Requirements.” 
 

3.2 INSPECTOR OF SURFACES 
 
A. Roofing contractor shall be responsible for preparing an adequate substrate to 

receive insulation. 
1. Verify that work which penetrates roof deck has been completed. 
2. Verify that wood nailers are properly and securely installed. 
3. Examine surfaces for defects, rough spots, ridges, depressions, foreign 

material, moisture, and unevenness. 
4. Do not proceed until defects are corrected. 
5. Do not apply insulation until substrate is sufficiently dry. 
6. Broom clean substrate immediately prior to application. 
7. Use additional insulation to fill depressions and low spots that would 

otherwise cause ponding water. 
8. Verify that temporary roof has been completed. 

 
3.3 INSTALLATION 

 
A. Attachment with Mechanical Fasteners (Polyiso Board) 

1. Approved insulation board shall be fully attached to the deck with an 
approved mechanical fastening system.  As a minimum, the amount of 
fasteners shall be in accordance with manufacturer’s recommendation for FM 
I-90 system.  Otherwise, a minimum of one fastener per two square feet shall 
be installed. See specification 07 52 00 for further details. 

2. Filler pieces of insulation require at least two fasteners per piece if size of 
insulation is less than four square feet. 
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3. Spacing pattern of fasteners shall be as per manufacturer’s recommendations 
to meet the FM requirements.  Placement of any fastener from edge of 
insulation board shall be a minimum of three inches, and a maximum of six 
(6) inches. 

4. Minimum penetration into deck shall be as recommended by the fastener 
manufacturer.  There is a one (1) inch minimum for metal, wood and structural 
concrete decks where not specified by the manufacturer.  For gypsum and 
cement-wood fiber decks, penetration shall be determined from pull-out test 
results with a minimum penetration of one and one-half (1 ½) inches. 

B. Attachment with Insulation Adhesive. (Woodfiber Board) 
1. Ensure all surfaces are clean, dry, free of dirt, debris, oils, loose ore 

embedded gravel, un-adhered coatings, deteriorated membrane and other 
contaminants that may inhibit adhesion. 

2. Apply insulation adhesive directly to the substrate using a ribbon pattern with 
one quarter to one half (1/4-1/2) inch wide beads 12 inches o.c., using either 
the manual applicator or an automatic applicator, at a rate of one (1) gallon 
per one hundred (150) square feet per cartridge. 

3. Immediately place insulation boards into wet adhesive.  Do not slide boards 
into place.  Do not allow the adhesive to skin over before installing insulation 
boards. 

4. Briefly step each board into place to ensure contact with the adhesive.  
Substrates with irregular surfaces may prevent the insulation board from 
making positive contact with the adhesive.  Relief cuts or temporary weights 
may be required to ensure proper contact. 

5. All boards shall be cut and fitted where the roof deck intersects a vertical 
surface.  The boards shall be cut to fit a minimum of one quarter (1/4) inch 
away from the vertical surface. 

6. Tape joints of insulation as per manufacturer’s requirements. 
 

3.4 CLEANING 
 
A. Remove debris and cartons from roof deck.  Leave insulation clean and dry, ready to 

receive roofing membrane. 
 

3.5 CONSTRUCTION WASTE MANAGEMENT 
 
A. Remove and properly dispose of waste products generated during installation.  

Comply with requirements of authorities having jurisdiction. 
 
 

END OF SECTION 
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SECTION 07 25 00 

WEATHER BARRIERS 

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Weather barrier membrane  

B. Seam Tape  

C. Flashing  

D. Fasteners  

1.2 REFERENCES 

A. ASTM International 

1. ASTM C 920; Standard Specification for Elastomeric Joint Sealants 
2. ASTM C 1193; Standard Guide for Use of Joint Sealants 
3. ASTM D 882; Test Method for Tensile Properties of Thin Plastic Sheeting 
4. ASTM D 1117; Standard Guide for Evaluating Non-woven Fabrics 
5. ASTM E 84; Test Method for Surface Burning Characteristics of Building Materials 
6. ASTM E 96; Test Method for Water Vapor Transmission of Materials 
7. ASTM E 1677; Specification for Air Retarder Material or System for Framed Building 

Walls 
8. ASTM E2178; Test Method for Air Permeance of Building Materials 
9. ASTM E2357; Standard Test Method for Determining Air Leakage of Air Barrier 

Assemblies 

B. AATCC – American Association of Textile Chemists & Colorists 

1. Test Method 127 Water Resistance:  Hydrostatic Pressure Test 

C. TAPPI   

1. Test Method T-410; Grams of Paper and Paperboard (Weight per Unit Area) 
2. Test Method T-460; Air Resistance of Paper (Gurley Hill Method) 

1.3 SUBMITTALS 

A. Refer to Division 01 – General Requirements 

B. Product Data:  Submit manufacturer current technical literature for each component.  

C. Samples: Weather Barrier Membrane, minimum 8-1/2 inches by 11 inch. 
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D. Quality Assurance Submittals 

1. Design Data, Test Reports:  Provide manufacturer test reports indicating product 
compliance with indicated requirements. 

2. Manufacturer Instructions:  Provide manufacturer’s written installation instructions. 
3. Manufacturer’s Field Service Reports: Provide site reports from authorized field service 

representative, indicating observation of weather barrier assembly installation. 

E. Closeout Submittals 

1. Refer to Division 01 – General Conditions 

(Weather Barrier Warranty: Manufacturer’s executed warranty form with authorized signatures and 
endorsements indicating date of Substantial Completion. 

1.4 QUALITY ASSURANCE  

A. Qualifications   

1. Installer shall have experience with installation of DuPont TM Tyvek® weather barrier 
assemblies under similar conditions. 

2. Installation shall be in accordance with weather barrier manufacturer’s installation 
guidelines and recommendations. 

3. Source Limitations: Provide weather barrier and accessory materials produced by single 
manufacturer. 

B. Mock-up 

1. Install mock-up using approved weather barrier assembly including fasteners, flashing, 
tape and related accessories per manufacturer’s current printed instructions and 
recommendations.  

a. Mock-up size: 10 feet by 10 feet 
b. Mock-up Substrate: Match wall assembly construction, including window opening. 
c. Mock-up may remain as part of the work. 

2. Contact manufacturer’s designated representative prior to weather barrier assembly 
installation, to perform required mock-up visual inspection and analysis as required for 
warranty. 

C. Pre-installation Meeting   

1. Refer to Division 01 – General Conditions 
 

2. Hold a pre-installation conference, two weeks prior to start of weather barrier installation. 
Attendees shall include Contractor, Architect, installer, Owner’s Representative, and 
weather barrier manufacturer’s designated representative. 

3. Review all related project requirements and submittals, status of substrate work and 
preparation, areas of potential conflict and interface, availability of weather barrier 
assembly materials and components, installer’s training requirements, equipment, 
facilities and scaffolding, and coordinate methods, procedures and sequencing 
requirements for full and proper installation, integration and protection. 
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1.5 DELIVERY, STORAGE AND HANDLING 

A. Refer to Division 01 – General Conditions 

B. Deliver weather barrier materials and components in manufacturer’s original, unopened, 
undamaged containers with identification labels intact. 

C. Store weather barrier materials as recommended by weather barrier manufacturer. 

1.6 SCHEDULING 

A. Review requirements for sequencing of installation of weather barrier assembly with 
installation of windows, doors, louvers and flashings to provide a weather-tight barrier 
assembly. 

 
B. Schedule installation of weather barrier materials and exterior cladding within nine months of 

weather barrier assembly installation.  

1.7 WARRANTY  

A. Refer to Division 01 – General Conditions 

B. Special Warranty 

1. Weather barrier manufacturer's warranty for weather barrier for a period of ten (10) years 
from date of purchase.  

2. Pre-installation meetings and jobsite observations by weather barrier manufacturer for 
warranty is required prior to assembly installation.  

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Design Basis:  Contract Documents are based on products by:  DuPont; 4417 Lancaster Pike, 
Chestnut Run Plaza 728, Wilmington, DE  19805; 1-800-44-TYVEK (8-9835); 
http://www.construction.tyvek.com 

B. Substitutions: Under provisions of Division 01 

2.2 MATERIALS 

A. Basis of Design:  spunbonded polyolefin, non-woven, non-perforated, weather barrier is based 
upon DuPont™ Tyvek® CommercialWrap® D and related assembly components. 
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B. Performance Characteristics:  

1. Air Penetration:  0.001 cfm/ft2 at 75 Pa when tested in accordance with ASTME2178.  
Type 1 when tested in accordance with ASTM E 1677.  ≤0.04 cfm/ft @ 75 Pa when 
tested in accoradance with ASTM E2357. 

2. Water Vapor Transmission:  30 perms, when tested in accordance with ASTM E 96, 
Method B. 

3. Water Penetration Resistance:  235 cm when tested in accordance with AATCC Test 
Method 127. 

4. Basis Weight:  2.4 oz/yd2, when tested in accordance with TAPPI Test Method T-410. 
5. Air Infiltration Resistance:  Air infiltration at >750 seconds, when tested in accordance 

with TAPPI Test Method T-460. 
6. Tensile Strength:  33/41 lbs/in., when tested in accordance with ASTM D 822 , Method A. 
7. Surface Burning Characteristics:  Class A, when tested in accordance with ASTM E 84 .  

Flame Spread: 15, Smoke Developed: 25. 

2.3 ACCESSORIES 

A. Seam Tape:  3” DuPont™ Tyvek® Tape as distributed by DuPont. 

B. Fasteners: 

1. Steel Frame Construction - DuPont™ Tyvek® Wrap Cap Screws,:  1-5/8 inch rust 
resistant screw with 2-inch diameter plastic cap fasteners. 

2. Wood Frame Construction - DuPont™ Tyvek® Wrap Caps: 1-inch minimum plastic cap 
staple with leg length sufficient to achieve a minimum penetration of 5/8-inch into the 
wood stud. 

C. Sealants  

1. Refer to Section 07 92 00 Joint Sealants 
 

D. Adhesives:  

1. Provide adhesive recommended by weather barrier manufacturer. 
2. Products:  

a. SIA 655 
b. Adhesives recommend by the weather barrier manufacturer. 

E. Primers:     

1. Provide flashing manufacturer recommended primer to assist in adhesion between 
substrate and flashing. 

2. Products: 
a. SIA 655 
b. Permagrip 105 
c. Primers recommended by the flashing manufacturer  



Roger K. Fall Transit Center -  Phase 3 07 25 00 - 5 Weather Barriers 
 

F. Flashing 

1. DuPont™ FlexWrap™: Flexible membrane flashing materials for window openings and 
penetrations. 

2. DuPont™ FlexWrap™ NF: Flexible membrane flashing materials for window openings 
and penetrations. 

 

3. DuPont™ StraightFlash™: Straight flashing membrane materials for flashing windows 
and doors and sealing penetrations. 

 
4. DuPont™ StraightFlash™ VF: Dual-sided flashing membrane materials for non-flanged 

windows and doors. 
 

5. DuPont™ Thru-Wall Surface Adhered Membrane with Integrated Drip Edge: Thru-Wall 
flashing membrane materials for flashing at changes in direction or elevation (shelf 
angles, foundations, etc.) and at transitions between different assembly materials. 
 

6. Preformed Inside and Outside Corners and End Dams as distributed by DuPont: 
Preformed three-dimensional shapes to complete the flashing system used in conjunction 
with DuPont™ Thru-Wall Flashing. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify substrate and surface conditions are in accordance with weather barrier manufacturer 
recommended tolerances prior to installation of weather barrier and accessories. 

3.2 INSTALLATION  - WEATHER BARRIER 

A. Install weather barrier over exterior face of exterior wall substrate in accordance with 
manufacturer recommendations 

B. Install weather barrier prior to installation of windows and doors. 

C. Start weather barrier installation at a building corner, leaving 6-12 inches of weather barrier 
extended beyond corner to overlap.   

D. Install weather barrier in a horizontal manner starting at the lower portion of the wall surface 
with subsequent layers installed in a shingling manner to overlap lower layers.  Maintain 
weather barrier plumb and level 

E. Sill Plate Interface:  Extend lower edge of weather barrier over sill plate interface 3-6 inches.  
Secure to foundation with elastomeric sealant as recommended by weather barrier 
manufacturer. 

F. Window and Door Openings:  Extend weather barrier completely over openings. 

G. Overlap weather barrier  
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1. Exterior corners: minimum 12 inches. 
2. Seams:  minimum 6 inches. 

H. Weather Barrier Attachment:  

1. Steel or Wood Frame Construction - Attach weather barrier to studs through exterior 
sheathing. Secure using weather barrier manufacturer recommend fasteners, space 6 -18 
inches vertically on center along stud line, and 24 inch on center, maximum horizontally. 

I. Apply 4 inch by 7 inch piece of DuPont TM StraightFlashTM  or weather barrier manufacturer 
approved alternate to weather barrier membrane prior to the installation cladding anchors. 

3.3 SEAMING 

A. Seal seams of weather barrier with seam tape at all vertical and horizontal overlapping seams.  

B. Seal any tears or cuts as recommended by weather barrier manufacturer. 

3.4 OPENING PREPARATION  

A. Flush cut weather barrier at edge of sheathing around full perimeter of opening.   

B. Cut a head flap at 45-degree angle in the weather barrier at window head to expose 8 inches of 
sheathing.  Temporarily secure weather barrier flap away from sheathing with tape. 

3.5 FLASHING  

A. Cut 9-inch wide DuPont™ FlexWrap™ or DuPont™ FlexWrap™ NF a minimum of 12 inches 
longer than width of sill rough opening. 

B. Cover horizontal sill by aligning DuPont™ FlexWrap™ or DuPont™ FlexWrap™ NF edge with 
inside edge of sill.  Adhere to rough opening across sill and up jambs a minimum of 6 inches.  
Secure flashing tightly into corners by working in along the sill before adhering up the jambs. 

C. Fan DuPont™ FlexWrap™ at bottom corners onto face of wall. Firmly press in place.  
Mechanically fasten fanned edges.   Mechanically fastening DuPont™ FlexWrap™ NF is not 
required. 

D. Apply 9-inch wide strips of DuPont™ StraightFlash™ at jambs.  Align flashing with interior edge 
of jamb framing.  Start StraightFlash™ at head of opening and lap sill flashing down to the sill. 

E. Spray-apply primer to top 6 inches of jambs and exposed sheathing. 

F. Install DuPont™ FlexWrap™ or DuPont™ FlexWrap™ NF at opening head using same 
installation procedures used at sill.  Overlap jamb flashing a minimum of 2 inches. 

G. Coordinate flashing with window installation.   
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H. On exterior, install backer-rod in joint between window frame and flashed rough framing. Apply 
sealant at jambs and head, leaving sill unsealed. Apply sealants in accordance with sealant 
manufacturer’s instructions and ASTM C 1193. 

I. Position weather barrier head flap across head flashing. Adhere using 4-inch wide DuPont™ 
StraightFlash™ over the 45-degree seams. 

J. Tape top of window in accordance with manufacturer recommendations. 

K. On interior, install backer rod in joint between frame of window and flashed rough framing.  
Apply sealant around entire window to create air seal. Apply sealant in accordance with sealant 
manufacturer’s instructions and ASTM C 1193. 

3.6 THRU-WALL FLASHING INSTALLATION 

A. Apply primer per manufacturer’s written instructions. 

B. Install preformed corners and end dams bedded in sealant in appropriate locations along wall. 

C. Starting at a corner, remove release sheet and apply membrane to primed surfaces in lengths 
of 8 to 10 feet. 

D. Extend membrane through wall and leave ¼ inch minimum exposed to form drip edge. 

E. Roll flashing into place. Ensure continuous and direct contact with substrate. 

F. Lap ends and overlap preformed corners 4 inches minimum. Seal all laps with sealant. 

G. Trim exterior edge of membrane 1-inch and secure metal drip edge per manufacturer’s written 
instructions. 

H. Terminate membrane on vertical wall. Terminate into reglet, counterflashing or with termination 
bar. 

I. Apply sealant bead at each termination. 

3.7 THRU-WALL FLASHING / WEATHER BARRIER INTERFACE AT BASE OF WALL 

A. Overlap thru-wall flashing with weather barrier by 6-inches. 

B. Mechanically fasten bottom of weather barrier through top of thru-wall flashing. 

C. Seal vertical and horizontal seams with tape or sealing membrane. 

3.8 THRU-WALL FLASHING / WEATHER BARRIER INTERFACE AT WINDOW HEAD 

A. Cut flap in weather barrier at window head. 

B. Prime exposed sheathing. 
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C. Install lintel as required. Verify end dams extend 4 inches minimum beyond opening. 

D. Install end dams bedded in sealant. 

E. Adhere 2 inches minimum thru-wall flashing to wall sheathing. Overlap lintel with thru-wall 
flashing and extend ¼ inch minimum beyond outside edge of lintel to form drip edge. 

F. Apply sealant along thru-wall flashing edges. 

G. Fold weather barrier flap back into place and tape bottom edge to thru-wall flashing. 

H. Tape diagonal cuts of weather barrier. 

I. Secure weather barrier flap with fasteners. 

3.9 FIELD QUALITY CONTROL 

A. Notify manufacturer’s designated representative to obtain periodic observations of weather 
barrier assembly installation. 

3.10 PROTECTION 

A. Protect installed weather barrier from damage. 

 

END OF SECTION 
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SECTION 07 26 00 

 

VAPOR RETARDERS 

 

 

PART 1  GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Sheet materials for controlling vapor diffusion at floors. 

 
B. Related Sections: 

1. Division 01: General Conditions 
2. Section 03-3000 – Cast in Place Concrete 

 
1.2 REFERENCES 
 

A. ASTM International (ASTM): 
1. D882 - Standard Test Method for Tensile Properties of Thin Plastic Sheeting. 
2. D1709 - Standard Test Method for Impact Resistance of Plastic Film by the Free-Falling Dart 

Method. 
3. E96/E96M - Standard Test Method for Water Vapor Transmission of Materials. 
4. E154 - Standard Test Method for Water Vapor Retarders Used in Contact with Earth Under 

Concrete Slabs, on Walls, or as Ground Cover. 
5. E1643 - Standard Practice for Selection, Design, Installation, and Inspection of Water Vapor 

Retarders Used in Contact with Earth or Granular Fill Under Concrete Slabs. 
6. E1745 - Standard Test Method for Water Vapor Retarders Used in Contact with Soil or 

Granular Fill Under Concrete Slabs. 
 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Product Data: Include product description and performance characteristics. 
2. Samples: 12 x 12inch vapor retarder samples. 

 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers: 
1. Griffolyn, Division of Reef Industries. (www.reefindustries.com)  
2. Raven Industries. (www.rufco.com) 
3. Stego Industries. (www.stegoindustries.com) 
4. W.R. Meadows, Inc. (www.wrmeadows.com)  

 
B. Substitutions: No substitutions 

 
2.2 MATERIALS 
 

A. Vapor Retarder: ASTM E1745, Class A minimum 15mil thick polyethylene film. 
 
 
2.3 ACCESSORIES 
 

A. Adhesive:  
1. Compatible with vapor retarder and substrate, permanently non hardening. 
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B. Joint Tape: Minimum 2 inches wide, pressure sensitive, waterproof, compatible with vapor retarder. 
 
PART 3  EXECUTION 

 
3.1 INSTALLATION - UNDER SLABS ON GRADE 
 

A. Install in accordance with [manufacturer’s instructions] and ASTM E1643. 
 

B. Remove sharp rocks and objects that could puncture vapor retarder. 
 

C. Install vapor retarder without tears, voids, and holes.  
 

D. Lap ends and edges minimum 6inches over adjacent sheets. 
 

E. Tape seal lapped joints, tears, holes, perimeter, and penetrations through vapor retarder. 
 
3.2 REPAIR 
 

A. Inspect vapor retarder for damage just prior to covering. 
 

B. Clean damaged areas and cover with additional vapor retarder material cut minimum 6 inches larger 
than damaged area on all sides. Seal to main vapor retarder with continuous tape. 

 
 

END OF SECTION 
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 SECTION 07 52 00  

MODIFIED BITUMINOUS MEMBRANE ROOFING 

 

PART 1  GENERAL 

1.1      RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including the Conditions of the Contract and 
Division 01 Specification Sections apply to this Section. 

1.2      SUMMARY 

A. Section includes modified bituminous roofing system. 

B. Related Work Specified Elsewhere: 

1. Roofing Demolition: Section 07  

2. 01 55 - Membrane Re-Roofing Procedures. 

3. Metal Roof Decks: Refer to Division 05 Section - Metal Decking. 

4. Rough Carpentry: Section 06 10 00 - Rough Carpentry. 

5. Vapor Barrier: Section 07 26 15 - Above-Grade Vapor Barriers. 

6. Sheet Metal Flashing and Trim: Section 07 62 00 - Sheet Metal Flashing and Trim. 

7. Sheet Metal Roof Accessories: Section 07 71 00 - Roof Specialties. 

8. Roofing Maintenance: 07 01 51 - Maintenance of Membrane Roofing. 

9. Roof Windows and Skylights: Section 08 60 00 - Roof Windows and Skylights. 

 

1.3      REFERENCES 

A. American Society of Civil Engineers (ASCE): 

1. ASCE 7-10, Minimum Design Loads for Buildings and Other Structures. 

B. American Society for Testing and Materials (ASTM): 

1. ASTM D41 Standard Specification for Asphalt Primer Used in Roofing, Dampproofing and 
Waterproofing. 

2. ASTM D312 Standard Specification for Asphalt Used in Roofing. 

3. ASTM D451 Standard Test Method for Sieve Analysis of Granular Mineral Surfacing for 
Asphalt Roofing Products. 

4. ASTM D1079 Standard Terminology Relating to Roofing, Waterproofing and Bituminous 
Materials. 
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5. ASTM D1227 Standard Specification for Emulsified Asphalt Used as a Protective Coating 
for Roofing. 

6. ASTM D1863 Standard Specification for Mineral Aggregate Used as a Protective Coating 
for Roofing. 

7. ASTM D2178 Standard Specification for Asphalt Glass Felt Used as a Protective Coating 
for Roofing. 

8. ASTM D2822 Standard Specification for Asphalt Roof Cement. 

9. ASTM D4601 Standard Specification for Asphalt Coated Glass Fiber Base Sheet Used in 
Roofing. 

10. ASTM D5147 Standard Test Method for Sampling and Testing Modified Bituminous Sheet 
Materials. 

11. ASTM D6162 Standard Specification for Styrene Butadiene Styrene (SBS) Modified 
Bituminous Sheet Materials Using a Combination of Polyester and Glass Fiber 
Reinforcements. 

12. ASTM D6163 Standard Specification for Styrene Butadiene Styrene (SBS) Modified 
Bituminous Sheet Materials Using Glass Fiber Reinforcements. 

13. ASTM E108 Standard Test Methods for Fire Test of Roof Coverings. 

C. Factory Mutual Research (FM): 

1. Roof Assembly Classifications. 

D. National Roofing Contractors Association (NRCA): 

1. Roofing and Waterproofing Manual. 

E. Underwriters Laboratories, Inc. (UL): 

1. Fire Hazard Classifications. 

F. Warnock Hersey (WH): 

1. Fire Hazard Classifications. 

G. American National Standards Institute and Single Ply Roofing Institute (ANSI/SPRI) 

1. ANSI/SPRI ES-1 Testing and Certification Listing of Shop Fabricated Edge Metal. RE-1, 
RE-2, RE-3. 

2. ANSI/SPI FX-1 2001 Standard Field Testing Procedure for determining the withdrawal 
resistance of roofing fasteners. 

1.4      SUBMITTALS FOR REVIEW 

A. Product Data: Provide manufacturer's technical product data for each type of roofing product 
specified. Include data substantiating that materials comply with specified requirements. 

B. Samples: Submit two (2) samples of the following: 

1. Rosin Sheet 
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2. Base Sheet 

3. Ply Sheet Membrane 

4. SBS Modified Surface Membrane 

5. Insulation Board 

6. Cover Board 

7. Mechanical Fastener – All Types 

C. Specimen Warranty: Provide an unexecuted copy of the warranty specified for this Project, 
identifying the terms and conditions required of the Manufacturer and the Owner. 

D. Any material submitted as equal to the specified material must be accompanied by a report signed 
and sealed by a professional engineer licensed in the state in which the installation is to take place. 
This report shall show that the submitted equal meets the Design and Performance criteria in this 
specification. Substitution requests submitted without licensed engineer approval will be rejected 
for non-conformance. 

1.5      SUBMITTALS FOR INFORMATION 

A. Manufacturer's Installation Instructions: Submit installation instructions and recommendations 
indicating special precautions required for installing the membrane. 

B. Manufacturer's Certificate: Certify that roof system furnished is approved by Factory Mutual, 
Underwriters Laboratories, Warnock Hersey or approved third party testing facility in accordance 
with ASTM E108, Class A for external fire and meets local or nationally recognized building codes. 

C. Manufacturer's Certificate: Certify that materials are manufactured in the United States and 
conform to requirements specified herein, are chemically and physically compatible with each 
other, and are suitable for inclusion within the total roof system specified herein. 

D. Manufacturer's Certificate: Submit a certified copy of the roofing manufacturer's ISO 9001 
compliance certificate. 

E. Test Reports: Submit test reports, prepared by an independent testing agency, for all modified 
bituminous sheet roofing, indicating compliance with ASTM D5147. 

F. Wind uplift calculations per California Building Code (CBC), Chapter 15, Section 
1504, ASCE 7-10 reviewed by the roofing systems manufacturer’s California 
licensed structural engineer. 

G. Written certification from the roofing system manufacturer certifying the applicator is currently 
authorized for the installation of the specified roof system to achieve the required warranty term. 

H. Design Loads: Submit copy of manufacturer's minimum design load calculations according to 
ASCE 7-10, Method 2 for Components and Cladding, professional engineer employed by the 
system manufacturer as a full-time staff engineer. In no case shall the design loads be taken to be 
less than those detailed in Design and Performance Criteria article of this specification. 

I. Qualification data for firms and individuals identified in Quality Assurance Article below. 

J. Perform in field fastener pull testing and provide results for review and acceptance. Supply letter 
from manufacturer stating securement materials, methods, and spacing required to achieve the 
required uplift resistance. 
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1.6      CONTRACT CLOSEOUT SUBMITTALS 

A. General: Comply with Requirements of Division 01 Section - Closeout Submittals. 

B. Special Project Warranty: Provide specified warranty for the Project, executed by the authorized 
agent of the Manufacturer. 

C. Roofing Maintenance Instructions. Provide a manual of manufacturer's recommendations for 
maintenance of installed roofing systems. 

D. Insurance Certification: Assist Owner in preparation and submittal of roof installation acceptance 
certification as may be necessary in connection with fire and extended coverage insurance on 
roofing and associated work. 

E. Demonstration and Training Schedule: Provide a schedule of proposed dates and times for 
instruction of Owner's personnel in the maintenance requirements for completed roofing work. 
Refer to Part 3 for additional requirements. 

1.7      QUALITY ASSURANCE 

A. Manufacturer Qualifications: Company specializing in manufacturing the products specified in this 
Section with not less than 12 years documented experience and have ISO 9001 certification. 

B. Installer Qualifications: Company specializing in modified bituminous roofing installation with not 
less than 5 years experience and authorized by roofing system manufacturer as qualified to install 
manufacturer's roofing materials. 

C. Installer's Field Supervision: Maintain a full-time Supervisor/Foreman on job site during all phases 
of roofing work while roofing work is in progress. Maintain proper supervision of workmen. 

D. Maintain a copy of the Contract Documents in the possession of the Supervisor/Foreman and on 
the roof at all times. 

E. Source Limitations: All major roof components to be supplied by warranty manufacturer.  Major 
components to include: base ply, plies, adhesives, mastics, modified membranes, reinforcing 
membranes and reflective coatings. 

1. Upon request of the Architect or Owner, submit Manufacturer's written approval of 
secondary components in list form, signed by an authorized agent of the Manufacturer. 

F. Source Quality Control: Manufacturer shall have in place a documented, standardized quality 
control program such as ISO-9001. 

1.8      PRE-INSTALLATION CONFERENCE 

A. Pre-Installation Roofing Conference: Convene a pre-roofing conference approximately two (2) 
weeks before scheduled commencement of modified bituminous roofing system installation and 
associated work. 

B. Require attendance of installer of each component of associated work, installers of deck or 
substrate construction to receive roofing work, installers of rooftop units and other work in and 
around roofing that must precede or follow roofing work (including mechanical work if any), 
Architect, Owner, roofing system manufacturer's representative, and other representatives directly 
concerned with performance of the Work, including (where applicable) Owner's insurers, testing 
agencies and governing authorities. Objectives of conference include: 

1. Review foreseeable methods and procedures related to roofing work, including set up and 
mobilization areas for stored material and work area. 
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2. Tour representative areas of roofing substrates (decks), inspect and discuss condition of 
substrate, roof drains, curbs, penetrations and other preparatory work performed by others. 

3. Review structural loading limitations of deck and inspect deck for loss of flatness and for 
required attachment. 

4. Review roofing system requirements (drawings, specifications and other contract 
documents). 

5. Review required submittals both completed and yet to be completed. 

6. Review and finalize construction schedule related to roofing work and verify availability of 
materials, installer's personnel, equipment and facilities needed to make progress and 
avoid delays. 

7. Review required inspection, testing, certifying and material usage accounting procedures. 

8. Review weather and forecasted weather conditions and procedures for coping with 
unfavorable conditions, including possibility of temporary roofing (if not mandatory 
requirement). 

9. Record discussion of conference including decisions and agreements (or disagreements) 
reached and furnish copy of record to each party attending. If substantial disagreements 
exist at conclusion of conference, determine how disagreements will be resolved and set 
date for reconvening conference. 

10. Review notification procedures for weather or non-working days. 

C. The Owner's Representative will designate one of the conference participants to record the 
proceedings and promptly distribute them to the participants for record. 

D. The intent of the conference is to resolve issues affecting the installation and performance of 
roofing work. Do not proceed with roofing work until such issues are resolved the satisfaction of to 
the Owner and Architect of Record. This shall not be construed as interference with the progress of 
Work on the part of the Owner or Architect of Record. 

1.9      DELIVERY, STORAGE AND HANDLING 

A. Deliver products to site with seals and labels intact, in manufacturer's original containers, dry and 
undamaged. 

B. Store and handle roofing sheets in a dry, well-ventilated, weather-tight place to prevent moisture 
exposure. Store rolls of felt and other sheet materials on pallets or other raised surface. Stand all 
roll materials on end. Remove factory plastic wrappings to avoid condensation accumulating 
materials. Cover roll goods with a canvas tarpaulin or other breathable material (not polyethylene). 

C. Do not leave unused materials on the roof overnight or when roofing work is not in progress unless 
protected from weather and other moisture sources. 

D. Secure all material and equipment on the job site. If any material or equipment is stored on the 
roof, assure that the integrity of the deck is not compromised at any time. Damage to the deck 
caused by the Contractor's actions will be the sole responsibility of the Contractor, and the deck will 
be repaired or replaced at his expense. 

1.10      MANUFACTURER'S INSPECTIONS 

A. When the Project is in progress, the roofing system manufacturer will provide the following: 

1. Report progress and quality of the work as observed. 
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2. Provide job site inspections two (2) days per week and provide electronic documentation of 
progress, problems, & solutions to Architect and Owner sent on a weekly basis throughout 
the course of construction. 

3. Report to the Architect and Owner in writing any failure or refusal of the Contractor to 
correct unacceptable practices called to the Contractor's attention. 

4. Confirm after completion that manufacturer has observed no application procedures in 
conflict with the specifications other than those that may have been previously reported 
and corrected. 

1.11      PROJECT CONDITIONS 

A. Proceed with roofing work only when existing and forecasted weather conditions will permit a unit 
of work to be installed in accordance with manufacturer's recommendations and warranty 
requirements. 

B. Do not apply roofing insulation or membrane to damp deck surface. 

C. Do not expose materials subject to water or solar damage in quantities greater than can be 
weatherproofed during same day. 

D. All slopes greater than 2:12 require back-nailing to prevent slippage of the ply sheets. Use ring or 
spiral-shank one (1) inch cap nails, or screws and plates at a rate of one (1) fastener per ply 
(including the membrane) at each insulation stop. Place insulation stops at 16 ft o.c. for slopes less 
than 3:12 and four (4) ft o.c. for slopes greater than 3:12. On non-insulated systems, nail each ply 
directly into the deck at the rate specified above. When slope exceeds 2:12, install all plies parallel 
to the slope (strapping) to facilitate backnailing. Install four (4) additional fasteners at the upper 
edge of the membrane when strapping the plies. 

1.12      SEQUENCING AND SCHEDULING 

A. Sequence installation of roofing with related units of work specified in other Sections to ensure that 
roof assemblies, including roof accessories, flashing, trim and joint sealers, are protected against 
damage from effects of weather, corrosion and adjacent construction activity. 

B. Complete all roofing field assembly work each day. Phased construction will not be accepted. 

C. Provide manufacturer approved water cut offs at the end of the days application. Cut out and 
discard these materials prior to re-starting work. 

1.13      WARRANTY 

A. Upon completion of installation, and acceptance by the Owner and Architect, the Manufacturer will 
supply to the Owner a thirty (30) year No Dollar Limit (NDL) watertight warranty. 

B. Installer will submit a three (3) year warranty to the membrane manufacturer with a copy directly to 
Owner. 

C. Warranty shall commence on date of substantial completion or final payment, whichever is agreed 
by contract. 

D. Manufacturer will provide the following services at no cost to the owner at years 2, 5, & 10, & 15. 

A. Inspection by a technical service representative and delivery of a written inspection report 
documenting roof conditions. 
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B. General rooftop housekeeping and clean-up, subject to limits, but generally including 
removal of incidental debris. 

E. Leak responsibilities from the manufacturer to the owner in the event a roof leak should occur. 

A. Provide a toll free (800) number for owner to call in leak report. Number will be monitored 
(24) hours per day (365) days per year. 

B. Provide a response to owner within (24) hours of when call is made. 

C. Provide a repair crew, at the building site, within two (2) business days of the call. 

D. Provide follow up inspection to ensure repairs were completed properly.  

1.14      DESIGN AND PERFORMANCE CRITERIA 

A. Uniform Wind Uplift Load Capacity 

1. Installed roof system shall withstand negative (uplift) design wind loading pressures 
complying with the following criteria. Attachment shall be installed exactly as given in Part 
3. 

a. Design Code: ASCE 7-10, Method 2 for Components and Cladding. 

PART 2   PRODUCTS 

2.1      PRODUCTS, GENERAL 

A. Basis of Design: Materials, manufacturer's product designations, and/or manufacturer's names 
specified herein shall be regarded as the minimum standard of quality required for work of this 
Section. Comply with all manufacturer and contractor/fabricator quality and performance criteria 
specified in Part 1. 

B. Substitutions: Products proposed as equal to the products specified in this Section shall be 
submitted in accordance with Bidding Requirements and Division 01 provisions. 

1. Proposals shall be accompanied by a copy of the manufacturer's standard specification 
section. That specification section shall be signed and sealed by a professional engineer 
licensed in the state in which the installation is to take place. Substitution requests 
containing specifications without licensed engineer certification shall be rejected for non-
conformance. 

2. Include a list of three (3) projects of similar type and extent, located within a one hundred 
mile radius from the location of the project. In addition, the three projects must be at least 
five (5) years old and be available for inspection by the Architect, Owner or Owner's 
Representative. 

3. Equivalency of performance criteria, warranty terms, submittal procedures, and contractual 
terms will constitute the basis of acceptance. 

4. The Architect and Owner's decision regarding substitutions will be considered final. 
Unauthorized substitutions will be rejected. 

2.2      ACCEPTABLE MANUFACTURERS 

A. The design is based upon roofing systems engineered and manufactured by The Garland 
Company or approved equals which are approved in writing ten (10) days prior to bid date: 



 
Roger K. Fall Transit Center -  Phase 3                     07 52 00-8      Modified Bitumen Membrane Roofing 

A. Acceptable Manufacturers: Roof manufacturer must comply with the requirements 
established within this section, performance properties, and individual materials identified 
weather expressed or implied. Manufacturer and materials identified are used to establish 
those levels. Subject to compliance with requirements, provide products by the following or 
approved equal. 

1. The Garland Company Inc. 

2. Or Owner and Architect Approved Equal 

 

2.3      DESCRIPTION 

A. Modified bituminous sheet roofing work including but not limited to: 

1. Prepare the entire roof substrate prior to installation of insulation board. 

2. Install flat and/or tapered insulation board as specified. 

3. Cold Applied Adhesive: V.O.C. compliant, SBS, non-asbestos containing cold applied 
adhesive for roof slopes up to 3:12. 

4. Install one layer of Stressbase 80 SBS 20% pre consumer recycled content, LEED 10% 
MR 4 recycled content, UL Environment Certified, modified ply and flashing membrane in 
cold applied adhesive. 

5. Install one layer modified membrane & flashing membrane: (Stressply Plus FR Mineral) - 
Environmentally Friendly; 145 mil SBS (Styrene-Butylene-Styrene) mineral surfaced, 
rubber modified roofing membrane incorporating recycled rubber, fire retardant 
characteristics and reinforced with a fiberglass and polyester composite scrim. Recycled 
content 6 percent, LEED MR 4 recycled content, UL Certified. Install in cold applied 
adhesive. 

6. Surfacing: Pyramic; Title 24, CRRC, & Energy Star approved white acrylic coating ASTM 
G26 

7. LEED Certification: Provide a roof system to achieve or aid in the qualification of points 
satisfying;  

a. SSC7.2 - Heat Island Effect 

b. MRC4 - Recycled Content 

2.4      BITUMINOUS MATERIALS 

A. Asphalt Primer: V.O.C. compliant, ASTM D41. 

B. Asphalt Roofing Mastic: V.O.C. compliant, ASTM D4586 

C. Cold Applied Modified Membrane Adhesive: VOC Compliant: Performance Requirements: 

1. Non-Volatile Content ASTM D4479 78% 

2. Density @ 77 degrees ASTM D1475 9 lbs./gallon 

3. Viscosity Brookfield 800-1200 grams 
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4. Flash Point ASTM D93 100°F min. (38°C) 

5. Slope: up to 3:12 

6. VOC: 250 g/l max 

 

D. Cold Applied Flashing Adhesive. VOC Compliant: Performance Requirements: 

1. Non-Volatile Content ASTM D4479 70% 

2. Density ASTM D1475 8.6 lbs./gal. 

3. Flash Point ASTM D93 100°F (38°C) 

 

2.5      SHEET MATERIALS 

A. Red Rosin Underlayment: 36” wide x 167’ long, 500 square feet per roll. 

B. Base & Base Flashing Ply (StressBase 80 Sheet): Fiberglass scrim with the following minimum 
performance requirements according to ASTM D5147. Properties (Finished Membrane): 

1. Tensile Strength 

a. 2 in/min. @ 73.4 ± 3.6°F MD 100 lbf/in CMD 100 lbf/in 

b. 50mm/min. @ 23 ± 3°C MD 39 kN/m CMD 39 kN/m 

2. Tear Strength 

a. 2 in/min. @ 73.4 ± 3.6°F MD 110 lbf CMD 110 lbf 

b. 50mm/min. @ 23 ± 3°C MD 1335 N CMD 1335 N 

3. Elongation at Maximum Tensile 

a. 2 in/min. @ 73.4 ± 3.6°F MD 2.5 % CMD 2.5 % 

           4.       Low Temperature Flexibility (ASTM D5147): Passes -20°F (-28.8°C) 

D. Modified Membrane & Flashing Ply Properties: Stressply Plus FR Mineral; ASTM D6163, Type III 
Grade G per the minimum performance requirements of ASTM D5147. 

1. Tensile Strength 

a. 2 in/min. @ 73.4 ± 3.6°F MD 310 lbf/in CMD 310 lbf/in 

b. 50 mm/min. @ 23 ± 3°C MD 54.2 kN/m CMD 54.2 kN/m 

2. Tear Strength 

a. 2 in/min. @ 73.4 ± 3.6°F MD 500 lbf CMD 500 lbf 

b. 50 mm/min. @ 23 ± 3°C MD 2224 N CMD 2224 N 
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3. Elongation at Maximum Tensile 

a. 2 in/min. @ 73.4 ± 3.6°F MD 3.5% CMD 3.5% 

b. 50 mm/min. @ 23 ± 3°C MD 3.5% CMD 3.5% 

4. Low Temperature Flexibility (ASTM D5147): Passes -30°F (-34°C) 

 

2.6      SURFACINGS 

A. White Elastomeric Roof Coating: Pyramic; Energy Star, CRCC, & Title 24 approved white acrylic 
roof coating: ASTM D4798 

1. Weight/Gallon 12 lbs./gal. (1.44 g/cm3) 

2. Non-Volatile % (ASTM D 1644) 66 min 

3. Reflectance 81% 

4. Emmitance 89% 

5. SRI 101 

2.7      RELATED MATERIALS 

A. Roof Insulation base layer: (ASTM C 1289) polyisocyanurate rigid insulation board; minimum 
(thickness per approved plans), square edges; (minimum R factor per approved plans.). All sizes 
thicker than 2” are to be installed in multiple layers and have all edges stagger to the maximum 
dimension possible. 

B. Roof Insulation top layer: Knight – Celotex Structodeck or equal, (ASTM C 208) High Density ½”, 
six side primed, wood fiber board, 4’ x 8’.  

C. Tapered Insulation (as required and shown on drawings for crickets, or as otherwise shown on 
drawings): Tapered insulation board to be used as required for tapered insulation system with a 
minimum (slope per approved drawings) per foot slope or per approved plans. Provide sufficient 
crickets or saddles to ensure water does not pond on the new roof installation. 

D. Nails and Fasteners: Non-ferrous metal or galvanized steel, except that hard copper nails shall be 
used with copper; aluminum or stainless steel nails shall be used with aluminum; and stainless 
steel nails shall be used with stainless steel, I addition plates should be used. Fasteners shall be 
self-clinching type of penetrating type as recommended by the manufacturer of the deck material. 
Nails and fasteners shall be flush-driven through flat metal discs of not less than one (1) inch 
diameter. Omit metal discs when one-piece composite nails or fasteners with heads not less than 
one (1) inch diameter are used. 

E. Fasteners:  Factory-coated steel fasteners and metal or plastic plates complying with corrosion-
resistance provisions in FMG 4470, designed for fastening roofing insulation to substrate, tested by 
manufacturer for required pullout strength, and acceptable to roofing system manufacturer. 

F. Metal Discs: Flat discs or caps of zinc-coated sheet metal not lighter than twenty eight (28) gauge 
and not less than three (3) inch in diameter. Form discs to prevent dishing. Bell or cup shaped caps 
are not acceptable. 

G. Termination bar should be extruded aluminum .125 x 1" 
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H. Walkway Pads: Factory formed asphalt, APOC or equal. Install per approved plans. 

1. ¾” for use in high traffic areas. 

I. Walkway Pad Adhesive: Adhesive used to adhere approved walk way pads as recommended and 
furnished by the membrane manufacturer 

1. Walkway pads to be installed after final roof coating. 

J. Urethane Sealant: One part, non-sag sealant as approved and furnished by the membrane 
manufacturer for moving joints. 

1. Tensile Strength (ASTM D412): 250 psi 

2. Elongation (ASM D412): 950% 

3. Hardness, Shore A (ASTM C920): 35 

4. Adhesion-in-Peel (ASTM C920): 30 pli 

 . Glass Fiber Cant: Continuous triangular cross Section made of inorganic fibrous glass used as a 
cant strip as recommended and furnished by the membrane manufacturer. 

A. Drain Flashings should be 4lb (1.8kg) sheet lead formed and rolled 

B. Plumbing stacks should be 4lb (1.8kg) sheet lead formed and rolled. All plumbing stacks are to 
have the factory lead cap installed. Caulking and banding will not be accepted.\ 

 

PART 3  EXECUTION 

3.1      EXECUTION, GENERAL 

A. Comply with all requirements and manufacturer recommendations. 

3.2      EXAMINATION 

A. Verify that deck surfaces and project conditions are ready to receive work of this section. 

B. Verify that deck is supported and secured to structural members. 

C. Verify that deck is clean and smooth, free of depressions, projections or ripples, and is properly 
sloped to drains. 

D. Verify that adjacent roof substrate components do not vary more than 1/4 inch in height. 

E. Verify that deck surfaces are dry. 

F. Confirm that moisture content does not exceed twelve (12) percent by moisture meter tests.  

G. Verify that openings, curbs, pipes, conduit, sleeves, ducts, and other items which penetrate the roof 
are set solidly, and that and reglets are set in place. 
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3.3      GENERAL INSTALLATION REQUIREMENTS 

A. Cooperate with manufacturer, inspection and test agencies engaged or required to perform 
services in connection with installing the roof system. 

B. Insurance/Code Compliance: Where required by code, install and test the roofing system to comply 
with governing regulation and specified insurance requirements. 

C. Protect other work from spillage of roofing materials and prevent materials from entering or 
clogging drains and conductors. Replace or restore other work damaged by installation of the 
modified bituminous roofing system. 

D. Coordinate installation of roofing system components so that insulation and roofing plies are not 
exposed to precipitation or left exposed overnight. Provide cut-offs at end of each day's work to 
cover exposed ply sheets and insulation with two (2) plies of #15 organic roofing felt set in full 
mopping’s of bitumen and with joints and edges sealed with roofing cement. Remove cut-offs 
immediately before resuming work. 

E. Substrate Joint Penetrations: Prevent cold process adhesive from penetrating substrate joints, 
entering building, or damaging roofing system components or adjacent building construction. 

F. Apply roofing materials as specified by manufacturer's instructions. 

1. Keep roofing materials dry before and during application. 

2. Do not permit phased construction. 

3. Complete application of roofing plies, modified sheet and flashing in a continuous 
operation. 

4. Begin and apply only as much roofing in one day as can be completed that same day. 

3.4      INSULATION UNDERLAYMENT INSTALLATION 

A. Install one layer of Red Rosin sheet over entire roof substrate prior to installation of insulation 
board. 

B. Lap rosin sheet ends eight (8) inches (203mm). Stagger end laps twelve (12) inches (304mm) 
minimum. 

3.5      INSULATION INSTALLATION 

A. Install all insulation and roofing in strict accordance with manufacturer’s current recommendations 
and reference standards, as specified, and as required for ASCE7-10. 

B. Mechanically attach base layer of ridged insulation using fasteners at the rate of 16-16-16 at wood 
or metal roof decks.   

C. Install boards with long joints continuous and running in a direction parallel to the roof decking. 
Short joints should be staggered. All joints shall be butted tightly together. 

D. Install top layer of insulation with ALL joints staggered into Insul-Lock HR insulation adhesive. 
Maximum board size shall be 4’ x 4’. ALL joints must be staggered by a minimum of 1’. 

E. Tapered insulation system shall be installed as detailed on plans and as required to provide 
positive drainage at all roof areas. Starting at the drain sumps, install pre-formed tapered insulation 
in Insul-Lock HR insulation adhesive. Panels shall be installed with no gaps larger than ¼”.    



 
Roger K. Fall Transit Center -  Phase 3                     07 52 00-13      Modified Bitumen Membrane Roofing 

3.6      BASE PLY INSTALLATION 

A. Install (1) one base ply in two (2) gallons per square of cold applied membrane adhesive, shingled 
uniformly to achieve one ply throughout over the prepared substrate. Shingle in proper direction to 
shed water on each large area of roofing. Prior to installation, cut sheets into 18' maximum lengths 
and allow to them to relax thirty minutes minimum. 

B. Lap ply sheet ends eight inches. Stagger end laps twelve inches minimum. 

C. Extend plies two inches beyond top edges of cants at wall and projection bases. 

D. Install one (1) base ply to all perimeter and projection details. 

E. Allow the one (1) ply of base sheet to cure at least thirty minutes before installing the modified 
membrane. However, the modified membrane must be installed the same day as the base plies. 

F. Lightly broom sheet to ensure proper adhesion. 

3.7      MODIFIED MEMBRANE APPLICATION 

A. Solidly bonded to the base layer with specified cold adhesive at the rate of two (2) gallons per 100 
square feet. 

B. The roll must push a puddle of adhesive in front of it with adhesive slightly visible at all side laps. 
Care should be taken to eliminate air entrapment under the membrane. 

C. Subsequent rolls of modified shall be installed across the roof as above with a minimum of four (4) 
side laps and eight (8) end laps. The end laps shall be staggered a minimum of (3). The modified 
membrane shall be laid in the same direction as the underlayers but the laps shall not coincide with 
the laps of the base layers. 

D. Extend membrane two (2) beyond top edge of all cants in cold adhesive as shown on the drawings. 

E. Lightly broom sheet to ensure proper adhesion. 

3.8      FLASHING MEMBRANE INSTALLATION 

A. Seal all curb, wall and parapet flashings with an application of mastic and mesh on a daily basis. 
Do not permit conditions to exist that will allow moisture to enter behind, around or under the roof 
or under the flashing membrane. 

B. Prepare all walls, penetrations, expansion joints and where shown on the drawings to be flashed 
with asphalt primer at the rate of one hundred (100) square feet per gallon. Allow primer to dry tack 
free. 

C. Use the modified membrane as the flashing membrane. Adhere to the underlying base flashing ply 
with specified cold adhesive in these specifications. Nail off at a minimum of eight (8) inches 
(203mm) o.c. from the finished roof at all vertical surfaces. 

D. Solidly adhere the entire sheet of flashing membrane to the substrate. Tops of all flashings that are 
not run up and over curb shall be secured through termination bar 6 inches (152mm) and sealed at 
top. 

E. Seal all vertical laps of flashing membrane with a three-course application of trowel-grade mastic 
and fiberglass mesh. 

F. Coordinate counter flashing, cap flashings, expansion joints and similar work with modified bitumen 
roofing work as specified in other sections. 
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G. Coordinate roof accessories, miscellaneous sheet metal accessory items, including piping vents 
and other devices with the roofing system work as specified in other sections. When using 
mineralized cap sheet all stripping shall be installed prior to cap sheet installation. 

3.9      FLASHING MEMBRANE INSTALLATION 

 . Scupper Through Wall: 

1. Inspect the nailer to assure proper attachment and configuration. 

2. Run one ply over nailer, into scupper hole and up flashing as in typical wall flashing detail. 
Assure coverage of all wood nailers. 

3. Install a scupper box in a ¼ inch (6mm) bed of mastic. Assure all box seams are soldered 
and have a minimum four (4) inch (101mm) flange. Make sure all corners are closed and 
soldered. Prime scupper at a rate of 100 square feet per gallon and allow to dry. 

4. Fasten flange of scupper box every three (3) inches (76mm) o.c. staggered. 

5. Strip in flange of scupper box with base flashing ply covering entire area with six (6) inch 
(152mm) overlap on to the field of the roof and wall flashing. 

6. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine (9) 
inches (228mm) on to the field of the roof. Apply a three-course application of mastic and 
mesh at all seams. 

 . Coping Cap: 

1. Minimum flashing height is eight (8) inches (203mm) above finished roof height. Maximum 
flashing height is 24 inches. Prime vertical wall at a rate of 100 square feet per gallon and 
allow to dry. 

2. Set cant in bitumen. Run all field plies over cant a minimum of two (2) inches (50mm). 

3. Install base flashing ply covering entire wall and wrapped over top of wall and down face 
with six (6) inches (152mm) on to field of the roof and set in cold asphalt. Nail membrane at 
eight (8) inches (203mm) o.c. 

4. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine (9) 
inches (228mm) on to the field of the roof. Apply a three-course application of mastic and 
mesh at all seams and allow to cure. 

5. Install coping cap per manufacturer's recommendations. 

 . Surface Mounted Counterflashing: 

1. Minimum flashing height is eight (8) inches (203mm) above finished roof height. Maximum 
flashing height is 24 inches. Prime vertical wall at a rate of 100 square feet per gallon and 
allow to dry. 

2. Set cant in bitumen. Run all field plies over cant a minimum of two (2) inches (50mm). 

3. Install base flashing ply covering wall set in bitumen with six (6) inches (152mm) on to field 
of the roof. 

4. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine (9) 
inches (228mm) on to the field of the roof. Apply a three-course application of mastic and 
mesh at all vertical seams and allow to cure. 
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5. Apply butyl tape to wall behind flashing. Secure termination bar through flashing, butyl tape 
and into wall. Alternatively use caulk to replace the butyl tape. 

6. Secure counterflashing set on butyl tape above flashing at eight (8) inches (203mm) o.c. 
and caulk top of counterflashing. 

 . Equipment Support: 

1. Minimum curb height is eight (8) inches (203mm) above finished roof height. Prime vertical 
at a rate of 100 square feet per gallon and allow to dry. 

2. Set cant in bitumen. Run all field plies over cant a minimum of two (2) inches (50mm). 

3. Install base flashing ply covering curb set in bitumen with six (6) inches (152mm) on to field 
of the roof. 

4. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine (9) 
inches (228mm) on to the field of the roof. Attach top of membrane to top of curb and nail 
at eight (8) inches (203mm) o.c. Apply a three-course application of mastic and mesh at all 
vertical seams and allow to cure. 

5. Install pre-manufactured cover. Fasten sides at 24 inches (609mm) o.c. with fasteners and 
neoprene washers. Furnish all joint cover laps with butyl tape between metal covers. 

6. Set equipment on neoprene pad and fasten as required by equipment manufacturer. 

Curb Detail/Air Handling Station : 

1. Minimum curb height is eight (8) inches (203mm) above finished roof height. Prime vertical 
at a rate of 100 square feet per gallon and allow to dry. 

2. Set cant in bitumen. Run all field plies over cant a minimum of two (2) inches (50mm). 

3. Install base flashing ply covering curb set in bitumen with six (6) inches (152mm) on to field 
of the roof. 

4. Install a second ply of modified flashing ply in bitumen over the base flashing ply, nine (9) 
inches (228mm) on to the field of the roof. Apply a three-course application of mastic and 
mesh at all vertical seams and allow to cure. 

5. Install pre-manufactured counterflashing with fasteners and neoprene washers or per 
manufacturer's recommendations. 

6. Set equipment on neoprene pad and fasten as required by equipment manufacturer. 

 . Pre-manufactured Curb For Equipment Support: 

1. Minimum curb height is eight (8) inches (203mm) above finished roof height. Prime vertical 
at a rate of 100 square feet per gallon and allow to dry. 

2. Run all field plies over cant of the pre-manufactured equipment support a minimum of two 
(2) inches. 

3. Install base flashing ply covering pre-manufactured curb with six (6) inches (152mm) on to 
field of the roof. 

4. Install a second ply of modified flashing ply installed over the base flashing ply, nine (9) 
inches (228mm) on to field of the roof. Attach top of membrane to top of wood curb and 
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nail at eight (8) inches (203mm) o.c. Apply a three-course application of mastic and mesh 
at all vertical seams and allow to cure. 

5. Install pre-manufactured cover. Fasten sides at 24 inches (609mm) o.c. with fasteners and 
neoprene washers. Furnish all joint cover laps with butyl tape between metal covers. 

6. Set equipment on neoprene pad and fasten as required by equipment manufacturer. 

A. Exhaust Fan:  

1. Minimum curb height is eight (8) inches (203mm) above finished roof height. Prime vertical 
at a rate of 100 square feet per gallon and allow to dry. 

2. Set cant in bitumen. Run all plies over cant a minimum of two (2) inches (50mm). 

3. Install base flashing ply covering curb with six (6) inches (152mm) on to field of the roof. 

4. Install a second ply of modified flashing ply installed over the base flashing ply, nine (9) 
inches (228mm) on to field of the roof. Attach top of membrane to top of wood curb and 
nail at eight (8) inches (203mm) o.c. Apply a three-course application of mastic and mesh 
at all vertical seams and allow to cure. 

5. Install metal exhaust fan over the wood nailers and flashing to act as counterflashing. 
Fasten per manufacturer's recommendation. 

B. Passive Vent/Air Intake:  

1. Minimum curb height is eight (8) inches (203mm) above finished roof height. Prime vertical 
at a rate of 100 square feet per gallon and allow to dry. 

2. Set cant in bitumen. Run all plies over cant a minimum of two (2) inches (50mm). 

3. Install base flashing ply covering curb with six (6) inches (152mm) on to the field of the 
roof. 

4. Install a second ply of modified flashing ply installed over the base flashing ply, nine (9) 
inches (228mm)on to field of the roof. Attach top of membrane to top of wood curb and nail 
at eight (8) inches (203mm) o.c. Apply a three-course application of mastic and mesh at all 
vertical seams and allow to cure. 

5. Install passive vent/air intake over the wood nailers and flashing to act as counterflashing. 
Fasten per manufacturer's recommendations. 

 . Roof Drain 

1. Plug drain to prevent debris from entering plumbing. 

2. Taper insulation to drain minimum of 24 inches (609mm) from center of drain. 

3. Install two (2) base flashing plies (40 inch square minimum) in bitumen. 

4. Set lead/copper flashing (30 inch square minimum) in ¼ inch (6mm) bed of mastic. Run 
lead/copper into drain a minimum of two (2) inches (50mm). Prime lead/copper at a rate of 
100 square feet per gallon and allow to dry. 

5. Run roof system plies over drain. Cut out plies inside drain bowl. 

6. Install modified membrane (48 inch square minimum) in bitumen. 
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7. Install clamping ring and assure that all plies are under the clamping ring. 

8. Remove drain plug and install strainer. 

A. Plumbing Stack: 

1. Minimum stack height is 12 inches (609mm). 

2. Run roof system over the entire surface of the roof. Seal the base of the stack with 
elastomeric sealant. 

3. Prime flange of new sleeve. Install properly sized sleeves set in ¼ inch (6mm) bed of roof 
cement. 

4. Install base flashing ply in bitumen. 

5. Install membrane in bitumen. 

6. Caulk the intersection of the membrane with elastomeric sealant. 

7. Turn sleeve a minimum of one (1) inch (25mm) down inside of stack. 

B. Heat Stack: 

1. Minimum stack height is 12 inches (609mm). 

2. Run roof system over the entire surface of the roof. Seal the base of the stack with 
elastomeric sealant. 

3. Prime flange of new sleeve. Install properly sized sleeves set in ¼ inch (6mm) bed of roof 
cement. 

4. Install base flashing ply in bitumen. 

5. Install modified membrane in bitumen. 

6. Caulk the intersection of the membrane with elastomeric sealant. 

7. Install new collar over cape. Weld collar or install stainless steel draw brand. 

 . Passive Vent/Air Intake: 

1. Minimum curb height is eight (8) inches. Prime vertical at a rate of one hundred (100) 
square feet per gallon and allow to dry. 

2. Set cant in bitumen. Run all plies over cant a minimum of two (2) inches. 

3. Install base flashing ply covering curb with six (6) inches on to the field of the roof. 

4. Install a second ply of modified flashing ply installed over the base flashing ply, nine (9) 
inches on to field of the roof. Attach top of membrane to top of wood curb and nail at eight 
(8) inches o.c. Apply a three-course application of mastic and mesh at all vertical seams 
and allow to cure. 

5. Install passive vent/air intake over the wood nailers and flashing to act as counterflashing. 
Fasten per manufacturers recommendations. 
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3.10      APPLICATION OF SURFACING 

A. Prior to installation of surface, obtain approval from manufacturer as to work completed. On 
average, at least 30 days are required prior to final surfacing. 

B. Reflective Coating: 

1. Allow all cold applied mastics and coating to properly dry and cure before coating 
application. 

2. Paint all exposed roofing with manufacturer's base coat acrylic coating installed at a rate of 
one and a half (1.5) gallons per square, back roll entire installation required. 

3. Paint all exposed roofing with manufacturer's Energy Star top coat acrylic coating installed 
at a rate of one and a half (1.5) gallons per square, back roll entire installation required. 

3.11      FIELD QUALITY CONTROL 

A. Perform field inspection and as required. 

B. Correct defects or irregularities discovered during field inspection. 

C. Require attendance of roofing materials manufacturers' representatives at site during installation of 
the roofing system. A copy of the specification should also be on site at all times. 

3.12      CLEANING 

A. Remove bitumen adhesive drippings from all walls, windows, floors, ladders and finished surfaces. 

B. In areas where finished surfaces are soiled by asphalt or any other sources of soiling caused by 
work of this section, consult manufacturer of surfaces for cleaning instructions and conform to their 
instructions. 

C. Repair or replace defaced or disfigured finishes caused by work of this section. 

3.13      CONSTRUCTION WASTE MANAGEMENT 

A. Remove and properly dispose of waste products generated during roofing procedures. Comply with 
requirements of authorities having jurisdiction. 

3.14      FINAL INSPECTION 

A. At completion of roofing installation and associated work, meet with Contractor, Architect, installer, 
installer of associated work, Owner, roofing system manufacturer's representative, and other 
representatives directly concerned with performance of roofing system. 

B. Walk roof surface areas of the building, inspect perimeter building edges as well as flashing of roof 
penetrations, walls, curbs and other equipment. List all items requiring correction or completion and 
furnish copy of list to each party in attendance. 

C. The roofing system manufacturer reserves the right to request a thermo graphic scan of the roof 
during final inspection to determine if any damp or wet materials have been installed. The thermo 
graphic scan shall be provided by the Roofing Contractor. 

D. If core cuts verify the presence of damp or wet materials, the Roofing Contractor shall be required 
to replace the damaged areas at his own expense. 
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E. Repair or replace deteriorated or defective work found at time above inspection as required to a 
produce an installation which is free of damage and deterioration at time of Substantial Completion 
and according to warranty requirements. 

F. Notify the Contractor, Architect, Owner upon completion of corrections. 

G. Following the final inspection, provide written notice of acceptance of the installation from the 
roofing system manufacturer. 

3.15      DEMONSTRATION AND TRAINING 

A. At a time and date agreed to by the Owner, instruct the Owner's facility manager, or other 
representative designated by the Owner, on the following procedures: 

1. Roof troubleshooting procedures. 

2. Notification procedures for reporting leaks or other apparent roofing problems. 

3. Roofing maintenance. 

4. The Owner's obligations for maintaining the roofing warranty in effect and force. 

5. The Manufacturer's obligations for maintaining the roofing warranty in effect and force. 

            

END OF SECTION 
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SECTION 07 62 00 

 

SHEET METAL FLASHING AND TRIM 

 

 
 
PART 1 GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Copings. 
2. Gutters, scuppers, downspouts. 
3. Flashings at metal and Modified Bitumen roofing. 
4. Counterflashings over membrane roof base flashings. 
5. Counterflashings at roof mounted equipment and utility penetrations. 

 
B. Related Sections: 

1. Division 01: General Requirements 
2. Section 07 9200 - Joint Sealers. 
3. Section 07 62 01 – Coping System 

 
1.2 REFERENCES 
 

A. American Architectural Manufacturers Association (AAMA): 
1. 611 - Voluntary Specification for Anodized Architectural Aluminum. 
2. 621 - Voluntary Specifications for High Performance Organic Coatings on Coil Coated 

Architectural Hot Dipped Galvanized (HDG) and Zinc-Aluminum Coated Steel Substrates. 
3. 2604 - Voluntary Specification, Performance Requirements and Test Procedures for High 

Performance Organic Coatings on Architectural Extrusions and Panels. 
4. 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior 

Performing Organic Coatings on Architectural Extrusions and Panels. 
 

B. American National Standards Institute/Single Ply Roofing Institute (ANSI/SPRI) ES-1 - Wind Design 
Standard for Edge Systems Used with Low Slope Roofing Systems. 

 
C. ASTM International (ASTM): 

1. A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron 
Alloy Coated (Galvannealed) by the Hot-Dip Process. 

2. A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, 
Strip, Plate, and Flat Bar. 

3. A755/A755M - Standard Specification for Steel Sheet, Metallic Coated by the Hot-Dip Process 
and Prepainted by the Coil-Coating Process for Exterior Exposed Building Products. 

4. A792/A792M - Standard Specification for Steel Sheet, 55% Aluminum-Zinc Alloy-Coated by the 
Hot-Dip Process. 

5. B32 - Standard Specification for Solder Metal. 
6. B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate. 
7. B370 - Standard Specification for Copper Sheet and Strip for Building Construction. 
8. B506 - Specification for Copper-Clad Stainless Steel Sheet and Strip for Building Construction. 
9. B749 - Standard Specification for Lead and Lead Alloy Strip, Sheet, and Plate Products. 

 
D. Copper Development Association (CDA) - Contemporary Copper, A Handbook of Sheet Copper 

Fundamentals, Design, Details and Specifications. 
 

E. Sheet Metal and Air Conditioning Manufacturer’s Association International (SMACNA) - Architectural 
Sheet Metal Manual. 

 
1.3 SUBMITTALS 
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A. Submittals for Review: 
1. Shop Drawings: Show locations, types and thicknesses of metal, profiles, dimensions, fastening 

methods, provisions for expansion and contraction, and joint details. 
2. Samples:  

a. Each flashing and trim profile, minimum 12 inches long. Include corners where 
applicable. 

b. 3 x 3 inch prefinished metal samples in specified color. 
 
 
1.4 QUALITY ASSURANCE 
 

A. Fabricator and Installer Qualifications: Minimum 5 years documented experience in work of this 
Section. 

 
B. Design, fabricate, and install metal copings, edge flashings in accordance with ANSI/SPRI ES-1. 

 
C. Conform to SMACNA Manual for nominal sizing of gutters, scuppers  and downspouts for rainfall 

intensity determined by a storm occurrence of 1 in 100 years. 
 
 
PART 2 PRODUCTS 

 
2.1 MATERIALS 
 

A. Galvanized Steel Sheet: 
1. ASTM A653/A653M, Structural Quality, G90 galvanized coating class, 24  gage core steel 

unless noted otherwise. 
2. Where sheet metal is to be painted, apply phosphate film at factory. 

 
 

B. Aluminum Sheet:  
 

1. Finish: AAMA 611; anodized, clear. 
 
 
2.2 ACCESSORIES 
 

A. Solder: ASTM B32. 
 

B. Fasteners: Hot-dip galvanized steel, Aluminum, or Stainless steel, with neoprene gasketed washers 
where exposed. 

 
C. Joint Sealers: Specified in Section 07 92 00. 

 
2.3 FABRICATION 
 

A. Fabricate components in accordance with SMACNA Manual. 
 

B. Solder shop formed joints except pop rivet and seal joints at prefinished metal. After soldering, 
remove flux and wash clean. 

 
C. Fabricate corners in single units. 

 
D. Fabricate vertical faces with bottom edge formed outward 1/4 inch and hemmed to form drip. 

 
E. Form sections accurate to size and shape, square and free from distortion and defects. 

 
F. Provide for thermal expansion and contraction in sheet metal: 
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G. Unless otherwise indicated, provide minimum 3/4 inch wide flat lock seams; lap in direction of water 
flow. 

 
H. Fabricate cleats and starter strips of same material as sheet metal. 

 
PART 3 EXECUTION 

 
3.1 INSTALLATION 
 

A. Install flashing and sheet metal as indicated and in accordance with SMACNA Manual.  
 

B. Install cleats and starter strips before starting installation of sheet metal. Fasten at 6 inches on center 
maximum. 

 
C. Expansion Joints in Metal Copings, Edge Flashings: 

1. Center backing plate between flashing pieces at end joints. 
2. Apply two continuous beads of joint sealer between backing plate and flashing sections at each 

end. 
3. Install flashing pieces with 1/2  inch expansion space at abutting ends; apply sealer to 

expansion space. 
4. Apply two continuous beads of joint sealer between cover plate and flashing sections at each 

end. 
 

D. Secure flashings with concealed fasteners where possible. 
 

E. Apply plastic cement between metal and bituminous flashings. 
 

F. Fit flashings tight, with square corners and surfaces true and straight. 
 

G. Seam and seal field joints. 
 

H. Separate dissimilar metals with bituminous coating or non-absorptive gaskets. 
 

I. Reglets: 
1. Install reglets true to line and level. Seal top of surface mounted reglet with joint sealer. 
2. Install flashings into reglets to form tight fit. Secure with lead or plastic wedges at 9 inches on 

center maximum. Seal remaining space with joint sealer. 
 
 

J. Apply joint sealers as specified in Section 07 92 00. 
 
3.2 CLEANING 
 

A. Clean sheet metal; remove slag, flux, stains, spots, and minor abrasions without etching surfaces. 
 
 

END OF SECTION 
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SECTION 07 92 00 

 

JOINT SEALERS 

 

 
PART 1 GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Joint backup materials. 
2. Joint sealers. 

 
 

B. Related Sections: 
1. Division 01: General Requirements 
2. Division 08 – Openings 
3. Section 07-62-00 – Sheet Metal Flashing and Trim 
4. Section 09-29-00 – Gypsum Board 

 
 

 
1.2 REFERENCES 
 

A. ASTM International (ASTM): 
1. C510 - Standard Test Method for Staining and Color Change of Single- or Multicomponent Joint 

Sealants. 
2. C719 - Standard Test Method for Adhesion and Cohesion of Elastomeric Joint Sealants Under 

Cyclic Movement (Hockman Cycle). 
3. C794 - Standard Test Method for Adhesion-In-Peel of Elastomeric Joint Sealants. 
4. C834 - Standard Specification for Latex Sealing Compounds. 
5. C919 - Standard Practice for Use of Sealants in Acoustical Applications. 
6. C920 - Standard Specification for Elastomeric Joint Sealants. 
7. C1193 - Standard Guide for Use of Joint Sealants. 
8. C1248 - Standard Test Method for Staining of Porous Substrate by Joint Sealants. 
9. C1330 - Standard Specification for Cylindrical Sealant Backing for Use with Cold Liquid Applied 

Sealants. 
10. D2203 - Standard Test Method for Staining from Sealants. 

 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Product Data: Indicate sealers, primers, backup materials, bond breakers, and accessories 

proposed for use. 
2. Samples: 

a. Submit manufacturer’s standard color ranges of exposed sealant materials for Architect’s 
selection.  

3. Warranty: Sample warranty form. 
4. Closeout Submittals: Cleaning and maintenance data 

 
 
1.4 QUALITY ASSURANCE 
 
 

A. Manufacturer Qualifications: Firm specializing in manufacturing products specified in this Section. 
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B. Applicator Qualifications: Firm specializing in installing work specified in this Section with experience on 
at least 5 projects of similar nature in the past 3 years. 

 
C. Maximum Volatile Organic Compound (VOC) Content; interior sealers and accessories: 

1. Sealants: 250grams per liter. 
2. Primers for non-porous substrates: 250grams per liter. 
3. Primers for porous substrates: 775grams per liter. 

 
D. Laboratory Pre-Construction Testing: 

1. Obtain representative samples of actual substrate materials. 
2. Test sealers and accessories for following: 

a. Adhesion: Test to ASTM C794 and ASTM C719; determine surface preparation and 
required primer. 

b. Compatibility: Test to ASTM C1087; determine that materials in contact with sealers do not 
adversely affect sealant materials or sealant color. 

c. Staining: Test to ASTM D2203, ASTM C510, or ASTM C1248; determine that sealants will 
not stain joint substrates. 

d. Pre-construction testing is not required when sealant manufacturer furnishes data 
acceptable to Architect based on previous testing for materials matching those of this 
Project. 

 
E. Field Pre-Construction Testing: Test each joint sealer and joint substrate before beginning work of this 

Section: 
1. Install sealers in mockups using joint preparation methods and materials recommended by sealer 

manufacturer. 
2. Install field-test joints in inconspicuous location. 
3. Test sealers using manufacturer's standard field adhesion test; verify joint preparation and primer 

required to obtain optimum adhesion of sealants to joint substrate. 
4. When test indicates sealant adhesion failure, modify joint preparation, primer, or both and retest 

until joint passes sealant adhesion test. 
 
1.5 PROJECT CONDITIONS 
 

A. Do not apply sealers at temperatures below 40 degrees F unless approved by sealer manufacturer.  
 
1.6 WARRANTIES 
 

A. Furnish manufacturer’s warranty against material defects, air and water tightness, loss of adhesion, 
cohesion, and staining as follows: 
1. Silicone sealants – 20 years 
2. Urethane sealants – 5 years 
3.  Other sealants – 2 years 

B. Furnish installer’s warranty against workmanship for 2 years. 
 
PART 2 PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers: 
1. BASF Building Systems. (www.buildingsystems.basf.com) 
2. Dow Corning Corp. (www.dowcorning.com)  
3. GE Silicones. (www.siliconeforbuilding.com) 
4. Pecora Corp. (www.pecora.com)  
5. Tremco, Inc. (www.tremcosealants.com)  
6. Henry Company (www.henry.com) 
7. Hilti. (www.us.hilti.com) 
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8. Sonneborn.  (www.chemrex.com) 
9. USG:  (www.usg.com) 

 
B. Substitutions: Not permitted. 

 
2.2 MATERIALS 

A. General: 

1. Provide sealants that have been tested and found suitable for the substrates to which it will be 
applied. 

2. Color: As selected by Architect from manufacturer’s full range of colors. 
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B. Interior Building Sealant: Siliconized acrylic latex sealant; ASTM C834; single component; mildew 
resistant; paintable. Acceptable products: 

 

1. Tremco Inc. Tremflex 834 

2. Pecora Corp. C-20 + Silicone 

3. SonnebornSonolac 
  

C. Sanitary Sealant (interior joints with nonporous substrates around sinks and plumbing fixtures): Mildew 
resistant silicone sealant; ASTM C920; Type S; Grade NS; Class 25; use NT, G, A, and O; 
formulated with fungicide. Acceptable products: 
 

1. Tremco, Inc.  Tremsil 200 

2. Pecora Corp.  Pecora 898 

3. Sonneborn  Omniplus 

4. Dow Corning Corp: 786 Silicon Selant – M 

5. GE Silicones  Sanitary 1700 

 
D. Acoustical Sealant (concealed joints): Synthetic rubber sealant; ASTM C919; nondrying; 

nonhardening, nonstaining, nonskinning, gunnable. Acceptable products: 
 

1. Tremco Inc.  Acoustical Sealant 

2. Pecora Corp.  BA-98 
  

E. Acoustical Sealant (exposed joints): Acrylic latex sealant; ASTM C834 and C919; 
nonstaining,nonsagging, nonoxidizing, skinnable, paintable, gunnable. Acceptable products: 
 

1. Tremco Inc.   Tremflex 834 

2. Pecora Corp.   AC-20 FTR 

3. USG   Sheetrock Acoustical Sealant 

4. Hilti   CP 506 Smoke and Acoustical Sealant 
  

F. Exterior Perimeter Sealant (concrete; metal; cement plaster acrylic finish coat): Silicone sealant; 
ASTM C920, Type S; Grade NS; Class 25; use NT, M, G, A, and O. Acceptable products: 

G.  
1. Tremco, Inc.  Spectrem 1, 3, and 4 

2. Pecora Corp.  Pecora 864 

3. Dow Corning Corp: 790 Silicone Building Sealant 
  

H. Exterior Perimeter Sealant (concrete; metal): Polyurethane sealant; ASTM C920; Type S or M; Grade 
NS; Class 25; use NT, M, A, G, and O. Acceptable products: 

1. Tremco, Inc.  Vulkem 116, Dymonic FC, and Dymeric 240FC. 

2. Pecora Corp.    DynaTrol II. 

3. Sonneborn          NP 1 or NP 2. 
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I. Self-Leveling Polyurethane Sealant (concrete paving and flatwork): ASTM C920; Type M; Grade P; 

Class 25; use T and M. Acceptable products: 
 

1. Tremco, Inc.  Vulkem 245, and THC 900/901. 

2. Pecora Corp.    Urexpan NR-200. 

3. Sonneborn  SL 2. 
 

J. Bedding thresholds, glazing secondary seals, curtain wall joints, sheet metal flashing and trims (not 
exposed to ultraviolet (UV) light): Blend of butyl rubber and polyisobutylene flexible sealant; 
ASTM C1311. Acceptable products: 

1. Tremco, Inc. Butyl Sealant. 

2. Pecora Corp.  BC-158 Butyl Rubber Sealant. 
 

K. Waterproofing Mastic (pitch pan, coping caps, air conditioning ducts, edge flashing at roof 
penetrations): ASTM D4586, Type I; rubberized Styrene Ethylbutylene Styrene (SEBS) modified, 
asbestos free asphaltic sealant; ultraviolet (UV) light and shrink resistant. Acceptable products: 

1. HE209 Elastomastic by Henry Company. 

2. or approved equal 
 
2.3 ACCESSORIES 
 

A. Primers: Nonstaining, quick-drying  type and consistency recommended by the sealant manufacturer 
for the particular application. 

 

B. Bond Breakers: Type and consistency recommended by the sealant manufacturer for the particular 
application. 

 

C. Bond Breaker Tape: Self-adhesive, polyethylene tape. 
 

D. Joint Backing: Non-adhering backing to sealant; nonstaining, compatible with sealant and primer 
such as round, closed cell polyethylene foam rod; oversized 30 percent to 50 percent larger than joint 
width. Materials impregnated with oil, bitumen or similar materials are not permitted. 

 

E. Joint Cleaner: Non-corrosive and nonstaining type, recommended by sealant manufacturer and compatible 
with joint forming materials. 

 
2.4 MIXES 
 

A. Mix multiple component sealers in accordance with manufacturer's instructions. 
1. Mix with mechanical mixer; prevent air entrainment and overheating. 
2. Continue mixing until color is uniform. 

 
PART 3 EXECUTION 

 
3.1 PREPARATION 
 

A. Clean, prepare, and prime joints in accordance with manufacturer’s instructions. 
 

B. Remove loose materials and foreign matter that might impair sealant adhesion. Clean porous 
materials such as concrete or masonry by grinding, sand or water blast cleaning, mechanical 
abrading, acid washing or a combination of these methods as required to provide a clean, 
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sound base surface for sealant adhesion. 

1. Remove laitance by acid washing, grinding or mechanical abrading. 

2. Remove form oils, release agents, chemical retardants, by sand or water blast cleaning. 

3. Blow out joints with oil-free compressed air loose particles resulting from grinding, 
abrading, or blast cleaning prior to sealant application. 

C. Mechanically or chemically clean nonporous surfaces such as metal and glass. Remove 
temporary protective coatings on metallic surfaces using solvents that leave no residue as 
recommended by metal surface manufacturer. When masking tape or strippable films are used, 
remove the tape or film and clean any residual adhesive. Apply and wipe-dry cleaning solvents using 
clean, lint-free cloths or paper towels, do not allow solvent to air dry without wiping. 

 

D. Protect elements surrounding the work of this Section from damage or disfiguration. 
 

3.2 APPLICATION 
 

A. Apply sealants in accordance with ASTM C1193, manufacturer’s instructions, and accepted shop 

drawings. 
 

B. Apply acoustical sealants in accordance with ASTM C919, manufacturer’s instructions, and accepted 
shop drawings. 

 
C. Apply sealant where indicated on the drawings and at all exterior joints and openings in the building 

envelope that are observable sources of air or water infiltration. 
 

D. Measure joint dimensions and size materials to achieve required width-to-depth ratios. 

Acceptable joint width-to-depth ratios: 
 

 
Material 

 
Joint Width 

Joint Depth 

Minimum Maximum 

Metal, glass, or other 
nonporous surfaces. 

1/4 inch (minimum) 1/4 inch 1/4 inch 

Over 1/4 inch 1/2 of width Equal to width 

Concrete  or  other  porous 
surfaces. 

1/4 inch (minimum) 1/4 inch 1/4 inch 

Over 1/4 inch 1/2 of width Equal to width 

Over 1/2 to 2 inches 1/2 inch 1/2 inch 
 
Over 2 inches 

As  recommended  by  sealant 

manufacturer. 
 

E. Install joint backing to achieve desired joint width-to-depth ratio. Roll the material into the joint to 

avoid lengthwise stretching. Do not twist or braid rod stock. 

 

F. Install bond breaker where joint backing is not used. 
 

G. Prime surfaces to receive joint sealant with primer recommended by sealant manufacturer. 
 

H. Apply sealant within recommended application temperature ranges. Consult manufacturer when 
sealant cannot be applied within these temperature ranges. Apply masking tape where 
required to protect adjacent surfaces from sealant application. 

 
I. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 
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J. Tool joints concave. Use dry tooling method. 

 
3.3 CLEANING AND REPAIRING 

 
A. Immediately clean work under provisions of Section 01 70 00. 

 
B. Clean adjacent soiled surfaces. Use a solvent or cleaning agent as recommended by the sealant 

manufacturer. Remove any masking tape immediately after tooling joints, leaving finished work in 
neat and clean condition. 

 
C. Repair or replace defaced or disfigured caused by work of this Section. 

 
3.4 PROTECTION OF FINISHED WORK 

 
A. Protect finished installation under provisions of Section 01 50 00. 

 
B. Protect sealant until cured. 

 
C. Do not paint sealants until sealant is fully cured. 

 
D. Do not paint silicone sealant. 

 
E. Protect joint sealants from contact with contaminating substances and from damage. Cut out, remove 

and replace contaminated or damaged sealants, immediately, so that they are without contamination 
or damage at time of project completion 

 
 

END OF SECTION 
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SECTION 08 06 71 

DOOR HARDWARE SCHEDULE 

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 references specification sections relating to commercial door hardware for the 
following: 

1. Swinging doors. 
2. Sliding Doors. 
3. Other doors to the extent indicated. 

B. Commercial door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical and access control door hardware. 
3. Electromechanical and access control door hardware power supplies, back-ups and surge 

protection. 
4. Automatic operators. 
5. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Hollow Metal Doors and Frames”. 
2. Division 08 Section “Door Hardware”. 
3. Division 08 Section “Automatic Door Operators”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

E. Standards: Reference Related Sections for requirements regarding compliance with applicable 
industry standards. 
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1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, hand, 
function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. Submittals 
that do not follow the same format and order as the Door Hardware Sets will be rejected 
and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 

b. Manufacturer of each item. 

c. Fastenings and other pertinent information. 

d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and 
in door and frame schedule. 

e. Explanation of abbreviations, symbols, and codes contained in schedule. 

f. Mounting locations for door hardware. 

g. Door and frame sizes and materials. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Keying Schedule: Prepared under the supervision of the Owner, separate schedule detailing final 
keying instructions for locksets and cylinders in writing. Include keying system explanation, door 
numbers, key set symbols, hardware set numbers and special instructions. Owner to approve 
submitted keying schedule prior to the ordering of permanent cylinders. 

D. Product Test Reports:  Indicating compliance with cycle testing requirements, based on evaluation 
of comprehensive tests performed by manufacturer and witnessed by a qualified independent 
testing agency. 

E. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as required 
in Division 01, Closeout Submittals. The manual to include the name, address, and contact 
information of the manufacturers providing the hardware and their nearest service 
representatives. The final copies delivered after completion of the installation test to include "as 
built" modifications made during installation, checkout, and acceptance. 

F. Warranties and Maintenance: Special warranties and maintenance agreements specified in the 
Related Sections. 
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1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum [5] years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Installer Qualifications: Installers, trained by the primary product manufacturers, with a minimum 
[3] years documented experience installing both standard and electrified builders hardware similar 
in material, design, and extent to that indicated for this Project and whose work has resulted in 
construction with a record of successful in-service performance. 

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a 
minimum [5] years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this Project. 
Supplier recognized as a factory direct distributor in good standing by the manufacturers of the 
primary materials with a warehousing facility in Project's vicinity. Supplier to have on staff a 
certified Architectural Hardware Consultant (AHC) available during the course of the Work to 
consult with Contractor, Architect, and Owner concerning both standard and electromechanical 
door hardware and keying. 

D. Source Limitations: Obtain each type and variety of Door Hardware specified in the Related 
Sections from a single source, qualified supplier unless otherwise indicated. 

E. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 
requirements and guidelines as directed in the applicable model building code. 

F. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or accessories 
at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and 
related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check Shop 
Drawings of other work to confirm that adequate provisions are made for locating and installing 
hardware to comply with indicated requirements. 

B. Door and Frame Preparation: Division 08 Sections (Steel, Aluminum and Wood) doors and 
corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the 
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installation of the specified electrified, monitoring, signaling and access control system hardware 
without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in 
this Article shall not deprive Owner of other rights Owner may have under other provisions 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. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance 
instructions as needed for Owner's continued adjustment, maintenance, and removal and 
replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Refer to “PART 3 – EXECUTION” for required specification sections. 

PART 3 - EXECUTION 

3.1 DOOR HARDWARE SETS 

A. The door hardware sets represent the design intent and direction of the owner and architect. They 
are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, 
conflicting hardware and missing items should be brought to the attention of the architect with 
corrections made prior to the bidding process. Omitted items not included in a hardware set 
should be scheduled with the appropriate additional hardware required for proper application and 
functionality. 

B. The supplier is responsible for handing and sizing all products as listed in the door hardware sets. 
Quantities listed are for each pair of doors, or for each single door. 

C. Products listed in the Door Hardware Sets must meet the requirements described in the 
specification sections noted. 

1. Section 08 71 00 – Door Hardware. 
2. Section 08 71 13 – Automatic Door Operators. 
3. Section 08 74 00 – Access Control Hardware. 

D. Manufacturer’s Abbreviations: 
 
 

      1. MK - McKinney     

      2. PE - Pemko     
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      3. SA - Sargent     

      4. RF - Rixson     

      5. NO - Norton     

      6. RO - Rockwood     

      7. SU - Securitron     

      8. 00 - Other     

  

  

Hardware Schedule 

  

Set: 1.0 

Doors: 101A, 101B 

  

2 Continuous Hinge CFM HD1 PT  PE 087100 

1 Access Control CVR DG1 16 43 56-H2-AD-8606 ETL US32D SA 087400 

1 Exit Device DG1 16 43 56 AD8610 ETL  US32D SA 087100 

2 Concealed Overhead Stop 1-X36 630 RF 087100 

2 Door Operator 6030 D 689 NO 087113 

2 Push Plate 639  NO 087113 

1 Threshold Per Sill Detail  PE 087100 

1 Rain Guard 346C  PE 087100 

2 Sweep 18062CNB  PE 087100 

2 ElectroLynx Harness QC-C1500P  MK 087400 

2 Electric Power Transfer EL-CEPT  SU 087400 

2 ElectroLynx Harness QC-C006P  MK 087400 

1 Keyswitch MKA2  SU 087400 

1 Power Supply BPS-24  SU 087400 

  

Notes: Weatherstripping and Astragal by Aluminum Door Supplier 
Wiring and electrical interface by Security Contractor 

  

Set: 2.0 

Doors: 105A, 105B 

  

1 Continuous Hinge CFM HD1  PE 087100 

1 Exit Device DG1 16 43 AD8504 ETL US32D SA 087100 

1 Door Closer CPS7500 689 NO 087100 

1 Threshold Per Sill Detail  PE 087100 

1 Rain Guard 346C  PE 087100 

1 Sweep 18062CNB  PE 087100 

  

Notes: Weather stripping by Aluminum Door Supplier 

  

Set: 3.0 

Doors: 113A, 114A 
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1 Continuous Hinge CFM HD1 PT  PE 087100 

1 Integrated Card Reader Lock DG1 H2-82271 LNL US26D SA 087400 

1 Door Closer CPS7500 689 NO 087100 

1 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

1 Threshold Per Sill Detail  PE 087100 

1 Rain Guard 346C  PE 087100 

1 Gasketing 2891APK  PE 087100 

1 Sweep 18062CNB  PE 087100 

1 ElectroLynx Harness QC-C1500P  MK 087400 

1 ElectroLynx Harness QC-C400P  MK 087400 

1 Electric Power Transfer EL-CEPT  SU 087400 

1 Power Supply BPS-24  SU 087400 

  

Notes: Wiring and electrical interface by Security Contractor 
Door Operation: Door is normally closed and locked. Upon valid presentation of credential lever will 
unlock. Free egress at all times. Upon loss of power or fire alarm door will remain locked (Fail Secure) 
 

  

Set: 4.0 

Doors: 122A 

  

1 Continuous Hinge CFM HD1 PT  PE 087100 

1 Integrated Card Reader Lock DG1 H2-82271 LNL US26D SA 087400 

1 Door Closer 7500 689 NO 087100 

1 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

1 Door Stop 466 Black RO 087100 

1 Threshold Per Sill Detail  PE 087100 

1 Rain Guard 346C  PE 087100 

1 Gasketing 2891APK  PE 087100 

1 Sweep 18062CNB  PE 087100 

1 ElectroLynx Harness QC-C1500P  MK 087400 

1 ElectroLynx Harness QC-C400P  MK 087400 

1 Electric Power Transfer EL-CEPT  SU 087400 

1 Power Supply BPS-24  SU 087400 

  

Notes: Wiring and electrical interface by Security Contractor 
Door Operation: Door is normally closed and locked. Upon valid presentation of credential lever will 
unlock. Free egress at all times. Upon loss of power or fire alarm door will remain locked (Fail Secure) 
 

  

Set: 5.0 

Doors: 112A 

  

1 Continuous Hinge CFM HD1  PE 087100 

1 Continuous Hinge CFM HD1 PT  PE 087100 
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1 Removable Mullion L980S PC SA 087100 

1 Exit Device (exit only) DG1 16 43 8810 US32D SA 087100 

1 Access Control Rim Exit DG1 16 43 56-H2-8804 ETL US32D SA 087400 

1 Cylinder DG1 41 US15 SA  

2 Door Closer CPS7500 689 NO 087100 

2 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

1 Threshold Per Sill Detail  PE 087100 

1 Rain Guard 346C  PE 087100 

1 Gasketing 2891APK  PE 087100 

2 Sweep 18062CNB  PE 087100 

1 ElectroLynx Harness QC-C1500P  MK 087400 

1 Electric Power Transfer EL-CEPT  SU 087400 

1 ElectroLynx Harness QC-C006P  MK 087400 

1 Power Supply BPS-24  SU 087400 

  

Notes: Wiring and electrical interface by Security Contractor 
Operational Narrative - Doors are normally closed and locked. Upon presentation of valid credential, door 
will momentarily unlatch. Free egress at all times. Upon loss of power or activation of the fire alarm, doors 
will remain closed and locked. Fail Secure 
 

  

Set: 6.0 

Doors: 105C 

  

2 Continuous Hinge CFM HD1  PE 087100 

1 Exit Device DG1 NB 16 43 AD8410 US32D SA 087100 

1 Exit Device DG1 NB 16 43 AD8413 ETL US32D SA 087100 

2 Door Closer CPS7500 689 NO 087100 

  

Notes: Balance of hardware by Aluminum Door Supplier 

  

Set: 7.0 

Doors: 104A, 115A 

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK 087100 

1 Storeroom Lock DG1 8204 LNL US26D SA 087100 

1 Door Closer CPS7500 689 NO 087100 

1 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

3 Silencer 608  RO 087100 

  

Set: 8.0 

Doors: 118A 

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK 087100 

1 Storeroom Lock DG1 8204 LNL US26D SA 087100 

1 Door Closer 7500 689 NO 087100 
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1 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

1 Wall Stop 403 US26D RO 087100 

3 Silencer 608  RO 087100 

  

Set: 9.0 

Doors: 106A, 109A, 110A 

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK 087100 

1 Office Lock DG1 LB 8205 LNL US26D SA 087100 

1 Wall Stop 403 US26D RO 087100 

3 Silencer 608  RO 087100 

  

Set: 10.0 

Doors: 108A, 119A, 119B, 120A, 121A 

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK 087100 

1 Passage Set 8215 LNL US26D SA 087100 

1 Wall Stop 403 US26D RO 087100 

3 Silencer 608  RO 087100 

  

Set: 11.0 

Doors: 107A, 111A 

  

2 Hinge TA2714 4-1/2" x 4-1/2" US26D MK 087100 

1 Hinge TA2714 QCW 4-1/2" x 4-1/2" US26D MK 087100 

1 Integrated Card Reader Lock DG1 H2-82271 LNL US26D SA 087400 

1 Door Closer 7500 689 NO 087100 

1 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

1 Wall Stop 403 US26D RO 087100 

3 Silencer 608  RO 087100 

1 ElectroLynx Harness QC-C1500P  MK 087400 

1 ElectroLynx Harness QC-C400P  MK 087400 

1 Power Supply BPS-24  SU 087400 

  

Notes: Wiring and electrical interface by Security contractor 
Door Operation: Door is normally closed and locked. Upon valid presentation of credential lever will 
unlock. Free egress at all times. Upon loss of power or fire alarm door will remain locked (Fail Secure) 
 

  

Set: 12.0 

Doors: 122B 

  

2 Hinge TA2714 NRP 4-1/2" x 4-1/2" US26D MK 087100 

1 Hinge TA2714 QCW 4-1/2" x 4-1/2" US26D MK 087100 

1 Integrated Card Reader Lock DG1 H2-82271 LNL US26D SA 087400 
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1 Door Closer 7500 689 NO 087100 

1 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

1 Wall Stop 403 US26D RO 087100 

3 Silencer 608  RO 087100 

1 ElectroLynx Harness QC-C1500P  MK 087400 

1 ElectroLynx Harness QC-C400P  MK 087400 

1 Power Supply BPS-24  SU 087400 

  

Notes: Wiring and electrical interface by Security Consultant 
Operational Narrative - Door is normally closed and locked. Upon presentation of valid credential door will 
momentarily unlock. Free egress at all times. Upon loss of power or activation of the fire alarm door will 
remain closed and locked.  

  

Set: 13.0 

Doors: 116A, 117A 

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK 087100 

1 Privacy Set LB 8265 LNL US26D SA 087100 

1 Door Closer 7500 689 NO 087100 

1 Mop Plate K1050 6" high 4BE CSK US32D RO 087100 

1 Kick Plate K1050 10" high 4BE CSK US32D RO 087100 

1 Wall Stop 403 US26D RO 087100 

3 Silencer 608  RO 087100 

  

Set: 14.0 

Doors: CO-102, CO-103 

  

1 By Others   00  

  

 

 
 

END OF SECTION 
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SECTION 08 11 13  

 

HOLLOW METAL DOORS AND 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. Section Includes: 

1. Standard and custom hollow metal doors and frames. 
2. Steel sidelight, borrowed lite and transom frames. 
3. Louvers installed in hollow metal doors. 
4. Light frames and glazing installed in hollow metal doors. 

B. Related Sections: 

1. Division 04 Section "Unit Masonry" for embedding anchors for hollow metal work into 
masonry construction. 

2. Division 08 Section "Clad Wood Doors”. 
3. Division 08 Section "Glazing" for glass view panels in hollow metal doors. 
4. Division 08 Section "Door Hardware". 
5. Division 08 Section "Access Control Hardware". 
6. Division 09 Sections "Exterior Painting" and "Interior Painting" for field painting hollow 

metal doors and frames. 

C. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction.  
 
1. ANSI/SDI A250.8 - Recommended Specifications for Standard Steel Doors and Frames. 
2. ANSI/SDI A250.4 - Test Procedure and Acceptance Criteria for Physical Endurance for 

Steel Doors, Frames, Frames Anchors and Hardware Reinforcing. 
3. ANSI/SDI A250.6 - Recommended Practice for Hardware Reinforcing on Standard Steel 

Doors and Frames. 
4. ANSI/SDI A250.10 - Test Procedure and Acceptance Criteria for Prime Painted Steel 

Surfaces for Steel Doors and Frames.  
5. ANSI/SDI A250.11 - Recommended Erection Instructions for Steel Frames. 
6. ASTM A1008 - Standard Specification for Steel Sheet, Cold-Rolled, Carbon, Structural, 

High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 
7. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-

Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process. 
8. ASTM A924 - Standard Specification for General Requirements for Steel Sheet, Metallic-

Coated by the Hot-Dip Process. 
9. ASTM C 1363 - Standard Test Method for Thermal Performance of Building Assemblies by 

Means of a Hot Box Apparatus. 
10. ANSI/BHMA A156.115 - Hardware Preparation in Steel Doors and Frames. 
11. ANSI/SDI 122 - Installation and Troubleshooting Guide for Standard Steel Doors and 

Frames. 
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12. ANSI/NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection 
Association. 

13. ANSI/NFPA 105: Standard for the Installation of Smoke Door Assemblies. 
14. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection 

Association. 
15. UL 10C - Positive Pressure Fire Tests of Door Assemblies. 
16. UL 1784 - Standard for Air Leakage Tests of Door Assemblies. 

1.3 SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction details, material 
descriptions, core descriptions, hardware reinforcements, profiles, anchors, fire-resistance 
rating, and finishes. 

B. Door hardware supplier is to furnish templates, template reference number and/or physical 
hardware to the steel door and frame supplier in order to prepare the doors and frames to 
receive the finish hardware items. 

C. Shop Drawings: Include the following: 

1. Elevations of each door design. 
2. Details of doors, including vertical and horizontal edge details and metal thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of anchorages, joints, field splices, and connections. 
6. Details of accessories. 
7. Details of moldings, removable stops, and glazing. 
8. Details of conduit and preparations for power, signal, and control systems. 

D. Samples for Verification: 

1. Samples are only required by request of the architect and for manufacturers that are not 
current members of the Steel Door Institute. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain hollow metal doors and frames through one source from a single 
manufacturer wherever possible. 

B. Quality Standard: In addition to requirements specified, comply with ANSI/SDI A250.8, latest 
edition, "Recommended Specifications for Standard Steel Doors and Frames". 

C. Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled by 
a qualified testing agency, for fire-protection ratings indicated, based on testing at positive 
pressure according to NFPA 252 (neutral pressure at 40” above sill) or UL 10C. 

1. Oversize Fire-Rated Door Assemblies Construction: For units exceeding sizes of tested 
assemblies, attach construction label certifying doors are built to standard construction 
requirements for tested and labeled fire rated door assemblies except for size. 

2. Temperature-Rise Limit: Where indicated and at vertical exit enclosures (stairwell 
openings) and exit passageways, provide doors that have a maximum transmitted 
temperature end point of not more than 450 deg F (250 deg C) above ambient after 30 
minutes of standard fire-test exposure. 

3. Smoke Control Door Assemblies: Comply with NFPA 105. 
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a. Smoke "S" Label: Doors to bear “S” label, and include smoke and draft control 
gasketing applied to frame and on meeting stiles of pair doors. 

D. Fire-Rated, Borrowed-Light Frame Assemblies: Assemblies complying with NFPA 80 that are 
listed and labeled, by a testing and inspecting agency acceptable to authorities having 
jurisdiction, for fire-protection ratings indicated, based on testing according to NFPA 257. 
Provide labeled glazing material. 

E. Energy Efficient Exterior Openings: Comply with minimum thermal ratings, based on ASTM 
C1363. Openings to be fabricated and tested as fully operable, thermal insulating door and 
frame assemblies.  

1. Thermal Performance (Exterior Openings): Independent testing laboratory certification for 
exterior door assemblies being tested in accordance with ASTM C1363 and meet or 
exceed the following requirements: 

a. Door Assembly Operable U-Factor and R-Value Ratings: U-Factor 0.29, R-Value 
3.4, including insulated door, thermal-break frame and threshold.  

2. Air Infiltration (Exterior Openings): Independent testing laboratory certification for exterior 
door assemblies being tested in accordance with ASTM E283 to meet or exceed the 
following requirements: 

a. Rate of leakage of the door assembly shall not exceed 0.25 cfm per square foot of 
static differential air pressure of 1.567 psf (equivalent to 25 mph wind velocity). 

F. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 
Section "Project Meetings" with attendance by representatives of Supplier, Installer, and 
Contractor to review proper methods and procedures for installing hollow metal doors and 
frames and to verify installation of electrical knockout boxes and conduit at frames with 
electrified or access control hardware. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow metal work palletized, wrapped, or crated to provide protection during transit and 
Project site storage. Do not use non-vented plastic. 

B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded 
to jambs and mullions. 

C. Store hollow metal work under cover at Project site. Place in stacks of five units maximum in a 
vertical position with heads up, spaced by blocking, on minimum 4-inch high wood blocking. Do 
not store in a manner that traps excess humidity. 

1. Provide minimum 1/4-inch space between each stacked door to permit air circulation. 
Door and frames to be stacked in a vertical upright position. 

1.6 PROJECT CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements before 
fabrication. 
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1.7 COORDINATION 

A. Coordinate installation of anchorages for hollow metal frames. Furnish setting drawings, 
templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor 
bolts, and items with integral anchors. Deliver such items to Project site in time for installation. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace doors that fail in materials or workmanship within specified warranty period. 

B. Warranty includes installation and finishing that may be required due to repair or replacement of 
defective doors. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 

1. CECO Door Products. 
2. Curries Company. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for 
exposed applications. 

B. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B; with 
minimum G60 (Z180) or A60 (ZF180) metallic coating. 

C. Frame Anchors: ASTM A 653/A 653M, Commercial Steel (CS), Commercial Steel (CS), Type B; 
with minimum G60 (Z180) or A60 (ZF180) metallic coating. 

2.3 HOLLOW METAL DOORS 

A. General: Provide 1-3/4 inch doors of design indicated, not less than thickness indicated; 
fabricated with smooth surfaces, without visible joints or seams on exposed faces unless 
otherwise indicated. Comply with ANSI/SDI A250.8 and ANSI/NAAMM HMMA 867. 

B. Exterior Doors (Energy Efficient): Face sheets fabricated of commercial quality hot-dipped zinc 
coated steel that complies with ASTM A924 A60. Provide doors complying with requirements 
indicated below by referencing ANSI/SDI A250.8 for level and model, ANSI/SDI A250.4 for 
physical performance level, and HMMA 867 for door construction. 

1. Design: Flush panel. 
2. Core Construction: Foamed in place polyurethane and steel stiffened laminated core with 

no stiffener face welds, in compliance with HMMA 867 “Laminated Core”.  
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a. Provide 22 gauge steel stiffeners at 6 inches on-center internally welded at 5" on- 
center to integral core assembly, foamed in place polyurethane core chemically 
bonded to all interior surfaces. No stiffener face welding is permitted. 

b. Thermal properties to rate at a fully operable minimum U-Factor 0.29 and R-Value 
3.4, including insulated door, thermal-break frame and threshold. 

1) Kerf Type Frames: Thermal properties to rate at a fully operable minimum 
U-Factor 0.36 and R-Value 2.7, including insulated door, kerf type frame, 
and threshold. 

3. Level/Model: Level 2 and Physical Performance Level A (Heavy Duty), Minimum 18 
gauge (0.042 inch - 1.1-mm) thick steel, Model 2. 

4. Vertical Edges: Vertical edges to be mechanically interlocked with hairline seam. Beveled 
Lock Edge, 1/8 inch in 2 inches (3 mm in 50 mm). 

5. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel 
channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet. Doors with an inverted top channel to include a steel closure channel, screw 
attached, with the web of the channel flush with the face sheets of the door. Plastic or 
composite channel fillers are not acceptable. 

6. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9". 
7. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing 

plates from same material as door face sheets. 
 

C. Exterior Doors: Face sheets fabricated of commercial quality hot-dipped zinc coated steel that 
complies with ASTM A 653/A 653M, Coating Designation A60. Provide doors complying with 
requirements indicated below by referencing ANSI/SDI A250.8 for level and model and 
ANSI/SDI A250.4 for physical performance level: 

1. Design: Flush panel. 
2. Level/Model: Level 2 and Physical Performance Level B (Heavy Duty), Minimum 18 

gauge (0.042-inch - 1.0-mm) thick steel, Model 2. 
3. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel 

channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet. Doors with an inverted top channel to include a steel closure channel, screw 
attached, with the web of the channel flush with the face sheets of the door. Plastic or 
composite channel fillers are not acceptable. 

4. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge 
continuous channel with pierced holes, drilled and tapped.  

5. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing 
plates from same material as door face sheets. 

D. Interior Doors (Energy Efficient): Face sheets fabricated of commercial quality cold rolled steel 
that complies with ASTM A366 or 620. Provide doors complying with requirements indicated 
below by referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical 
performance level: 

1. Design: Flush panel. 
2. Core Construction: Steel stiffened laminated core with fiberglass filler with no stiffener 

face welds, in compliance with HMMA 867 “Laminated Core”.  

a. Provide 22 gauge steel-stiffeners at 6 inches on-center internally welded at 5" on- 
center to integral core assembly, No stiffener face welding is permitted.  

b. Acoustical sound transmission rating shall be no less than STC 38 complying with 
ASTM E 90 and must be visible on factory applied labels. 
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3. Level/Model: Level 2 and Physical Performance Level A (Heavy Duty), Minimum 18 
gauge (0.042 inch - 1.1-mm) thick steel, Model 2. 

4. Vertical Edges: Vertical edges to be mechanically interlocked with hairline seam. Beveled 
Lock Edge, 1/8 inch in 2 inches (3 mm in 50 mm). 

5. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel 
channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet. Doors with an inverted top channel to include a steel closure channel, screw 
attached, with the web of the channel flush with the face sheets of the door. Plastic or 
composite channel fillers are not acceptable. 

6. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9". 
7. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing 

plates from same material as door face sheets. 

E. Interior Doors: Face sheets fabricated of commercial quality cold rolled steel that complies with 
ASTM A 1008/A 1008M. Provide doors complying with requirements indicated below by 
referencing ANSI/SDI A250.8 for level and model and ANSI/SDI A250.4 for physical 
performance level: 

1. Design: Flush panel. 

a. Fire Door Core: As required to provide fire-protection and temperature-rise ratings 
indicated. 

2. Level/Model: Level 2 and Physical Performance Level B (Heavy Duty), Minimum 18 gauge 
(0.042-inch - 1.0-mm) thick steel, Model 2. 

3. Top and Bottom Edges: Reinforce tops and bottoms of doors with a continuous steel 
channel not less than 16 gauge, extending the full width of the door and welded to the 
face sheet.  

4. Hinge Reinforcement: Minimum 7 gauge (3/16") plate 1-1/4" x 9" or minimum 14 gauge 
continuous channel with pierced holes, drilled and tapped.  

5. Hardware Reinforcements: Fabricate according to ANSI/SDI A250.6 with reinforcing 
plates from same material as door face sheets. 

F. Manufacturers Basis of Design: 

1. CECO Door Products Energy Efficient:  Trio-E Series. 
2. Curries Company Energy Efficient:  777 Trio-E Series. 

2.4 HOLLOW METAL FRAMES 

A. General: Comply with ANSI/SDI A250.8 and with details indicated for type and profile. 

B. Weatherstripped Frames: Subject to the same compliance standards and requirements as 
standard hollow metal frames, provide where indicated weatherstripped profiles with 1/8" 
integral kerf formed into the frame soffit able to receive manufacturer's listed gasket material. 
Available for use in both masonry and drywall construction, with fire rating up to 3 hours 
complying with NFPA 105, UL 1784, and ASTM E-283 Test criteria. 

C. Exterior Frames: Fabricated of hot-dipped zinc coated steel that complies with ASTM 
A 653/A 653M, Coating Designation A60. 

1. Fabricate frames with mitered or coped corners.  Profile as indicated on drawings. 
2. Manufacturers Basis of Design: 
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a. CECO Door Products –  SU Series. 
b. Curries Company – M Series. 

D. Interior Frames: Fabricated from cold-rolled steel sheet that complies with 
ASTM A 1008/A 1008M. 

1. Fabricate frames with mitered or coped corners.  Profile as indicated on drawings. 
2. Manufacturers Basis of Design: 

a. CECO Door Products SU Series. 
b. Curries Company M Series. 

E. Fire rated frames: Fabricate frames in accordance with NFPA 80, listed and labeled by a 
qualified testing agency, for fire-protection ratings indicated. 

F. Hardware Reinforcement: Fabricate according to ANSI/SDI A250.6 Table 4 with reinforcement 
plates from same material as frames. 

2.5 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, 
formed from A60 metallic coated material, not less than 0.042 inch thick, with corrugated 
or perforated straps not less than 2 inches wide by 10 inches long; or wire anchors not 
less than 0.177 inch thick. 

2. Stud Wall Type: Designed to engage stud and not less than 0.042 inch thick. 
3. Compression Type for Drywall Slip-on (Knock-Down) Frames: Adjustable compression 

anchors. 

B. Floor Anchors: Floor anchors to be provided at each jamb, formed from A60 metallic coated 
material, not less than 0.042 inches thick. 

C. Mortar Guards: Formed from same material as frames, not less than 0.016 inches thick. 

2.6 HOLLOW METAL PANELS 

A. Provide hollow metal panels of same materials, construction, and finish as specified for 
adjoining hollow metal components. 

2.7 LOUVERS  

A. Metal Louvers: Door manufacturer's standard metal louvers unless otherwise indicated. 

1. Blade Type: Vision proof inverted V or inverted Y. 
2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 

baked enamel or powder coated finish. Match pre-finished door paint color where 
applicable. 

B. Louvers for Fire Rated Doors: Metal louvers with fusible link and closing device, listed and 
labeled for use in doors with fire protection rating of 1-1/2 hours and less. 
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1. Manufacturers: Subject to compliance with requirements, provide door manufacturers 
standard louver to meet rating indicated. 

2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with 
baked enamel or powder coated finish. Match pre-finished door paint color where 
applicable. 

2.8 LIGHT OPENINGS AND GLAZING 

A. Stops and Moldings: Provide stops and moldings around glazed lites where indicated. Form 
corners of stops and moldings with butted or mitered hairline joints at fabricator’s shop. Fixed 
and removable stops to allow multiple glazed lites each to be removed independently. 
Coordinate frame rabbet widths between fixed and removable stops with the type of glazing and 
installation indicated. 

B. Moldings for Glazed Lites in Doors and Loose Stops for Glazed Lites in Frames: Minimum 20 
gauge thick, fabricated from same material as door face sheet in which they are installed. 

C. Fixed Frame Moldings: Formed integral with hollow metal frames, a minimum of 5/8 inch (16 
mm) high unless otherwise indicated. Provide fixed frame moldings and stops on outside of 
exterior and on secure side of interior doors and frames. 

D. Preformed Metal Frames for Light Openings: Manufacturer's standard frame formed of 0.048-
inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; and approved for 
use in doors of fire protection rating indicated. Match pre-finished door paint color where 
applicable. 

2.9 ACCESSORIES 

A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors. 

B. Grout Guards: Formed from same material as frames, not less than 0.016 inches thick. 

2.10 FABRICATION 

A. Fabricate hollow metal work to be rigid and free of defects, warp, or buckle. Accurately form 
metal to required sizes and profiles, with minimum radius for thickness of metal. Where 
practical, fit and assemble units in manufacturer's plant. When shipping limitations so dictate, 
frames for large openings are to be fabricated in sections for splicing or splining in the field by 
others. 

B. Tolerances: Fabricate hollow metal work to tolerances indicated in ANSI/SDI A250.8. 

C. Hollow Metal Doors: 

1. Exterior Doors: Provide optional weep-hole openings in bottom of exterior doors to permit 
moisture to escape where specified. 

2. Glazed Lites: Factory cut openings in doors with applied trim or kits to fit. Factory install 
glazing where indicated. 

3. Astragals: Provide overlapping astragals as noted in door hardware sets in Division 08 
Section "Door Hardware" on one leaf of pairs of doors where required by NFPA 80 for fire-
performance rating or where indicated. Extend minimum 3/4 inch beyond edge of door on 
which astragal is mounted. 
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4. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge strap for 
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware". 

D. Hollow Metal Frames: 

1. Shipping Limitations: Where frames are fabricated in sections due to shipping or handling 
limitations, provide alignment plates or angles at each joint, fabricated of same thickness 
metal as frames. 

2. Welded Frames: Weld flush face joints continuously; grind, fill, dress, and make smooth, 
flush, and invisible. 

a. Welded frames are to be provided with two steel spreaders temporarily attached to 
the bottom of both jambs to serve as a brace during shipping and handling. 
Spreader bars are for bracing only and are not to be used to size the frame 
opening. 

3. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face 
seams or joints, fabricated from same material as door frame. Fasten members at 
crossings and to jambs by butt welding. 

4. High Frequency Hinge Reinforcement: Provide high frequency hinge reinforcements at 
door openings 48-inches and wider with mortise butt type hinges at top hinge locations. 

5. Continuous Hinge Reinforcement: Provide welded continuous 12 gauge straps for 
continuous hinges specified in hardware sets in Division 08 Section "Door Hardware". 

6. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners 
unless otherwise indicated for removable stops, provide security screws at exterior 
locations. 

7. Mortar Guards: Provide guard boxes at back of hardware mortises in frames at all hinges 
and strike preps regardless of grouting requirements. 

8. Floor Anchors: Weld anchors to bottom of jambs and mullions with at least four spot 
welds per anchor. 

9. Jamb Anchors: Provide number and spacing of anchors as follows: 

a. Masonry Type: Locate anchors not more than 18 inches from top and bottom of 
frame. Space anchors not more than 32 inches o.c. and as follows: 

1) Two anchors per jamb up to 60 inches high. 
2) Three anchors per jamb from 60 to 90 inches high. 
3) Four anchors per jamb from 90 to 120 inches high. 
4) Four anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

or fraction thereof above 120 inches high. 

b. Stud Wall Type: Locate anchors not more than 18 inches from top and bottom of 
frame. Space anchors not more than 32 inches o.c. and as follows: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 
4) Five anchors per jamb plus 1 additional anchor per jamb for each 24 inches 

or fraction thereof above 96 inches high. 
5) Two anchors per head for frames above 42 inches wide and mounted in 

metal stud partitions. 
10. Door Silencers: Except on weatherstripped or gasketed doors, drill stops to receive door 

silencers. Silencers to be supplied by frame manufacturer regardless if specified in 
Division 08 Section "Door Hardware". 
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E. Hardware Preparation: Factory prepare hollow metal work to receive template mortised 
hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to the Door 
Hardware Schedule and templates furnished as specified in Division 08 Section "Door 
Hardware." 

1. Locate hardware as indicated, or if not indicated, according to ANSI/SDI A250.8. 
2. Reinforce doors and frames to receive non-template, mortised and surface mounted door 

hardware. 
3. Comply with applicable requirements in ANSI/SDI A250.6 and ANSI/DHI A115 Series 

specifications for preparation of hollow metal work for hardware. 
4. Coordinate locations of conduit and wiring boxes for electrical connections with 

Division 26 Sections. 

2.11 STEEL FINISHES 

A. Prime Finishes: Doors and frames to be cleaned, and chemically treated to insure maximum 
finish paint adhesion. Surfaces of the door and frame exposed to view to receive a factory 
applied coat of rust inhibiting shop primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead and chromate free primer 
complying with ANSI/SDI A250.10 acceptance criteria; recommended by primer 
manufacturer for substrate; and compatible with substrate and field-applied coatings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. General Contractor to verify the accuracy of dimensions given to the steel door and frame 
manufacturer for existing openings or existing frames (strike height, hinge spacing, hinge back 
set, etc.). 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded in shipping spreaders installed at factory. Restore exposed finish by grinding, 
filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed 
faces. 

B. Prior to installation, adjust and securely brace welded hollow metal frames for square, level, 
twist, and plumb condition. 

C. Tolerances shall comply with SDI-117 "Manufacturing Tolerances Standard Steel Doors and 
Frames." 

D. Drill and tap doors and frames to receive non-template, mortised, and surface-mounted door 
hardware. 
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3.3 INSTALLATION 

A. General: Install hollow metal work plumb, rigid, properly aligned, and securely fastened in place; 
comply with Drawings and manufacturer's written instructions. 

B. Hollow Metal Frames: Install hollow metal frames of size and profile indicated. Comply with 
ANSI/SDI A250.11 and NFPA 80 at fire rated openings. 

1. Set frames accurately in position, plumbed, leveled, aligned, and braced securely until 
permanent anchors are set. After wall construction is complete and frames properly set and 
secured, remove temporary braces, leaving surfaces smooth and undamaged. Shim as 
necessary to comply with installation tolerances. 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and 
secure with post-installed expansion anchors. 

3. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between 
frames and masonry with mortar. 

4. Grout Requirements: Do not grout head of frames unless reinforcing has been installed in 
head of frame. Do not grout vertical or horizontal closed mullion members. 

C. Hollow Metal Doors: Fit hollow metal doors accurately in frames, within clearances specified 
below. Shim as necessary. 

1. Non-Fire-Rated Standard Steel Doors: 

a. Jambs and Head: 1/8 inch plus or minus 1/16 inch. 
b. Between Edges of Pairs of Doors: 1/8 inch plus or minus 1/16 inch. 
c. Between Bottom of Door and Top of Threshold: Maximum 3/8 inch. 
d. Between Bottom of Door and Top of Finish Floor (No Threshold): Maximum 3/4 

inch. 

2. Fire-Rated Doors: Install doors with clearances according to NFPA 80. 

D. Field Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with 
hollow metal manufacturer's written instructions. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately before final 
inspection. Leave work in complete and proper operating condition. Remove and replace 
defective work, including hollow metal work that is warped, bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow metal work immediately after installation. 

C. Prime-Coat and Painted Finish Touchup: Immediately after erection, sand smooth rusted or 
damaged areas of prime coat, or painted finishes, and apply touchup of compatible air drying, 
rust-inhibitive primer, zinc rich primer (exterior and galvanized openings) or finish paint. 

END OF SECTION 081113 
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SECTION 08 14 23 

CLAD WOOD DOORS 

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: 

1. Flush solid core low pressure clad or decorative laminate doors. 
2. Factory fitting clad wood doors to frames and factory machining for hardware. 
3. Light frames and glazing installed in clad wood doors. 

B. Related Sections: 

1. Division 08 Section "Hollow Metal Doors and Frames" . 
2. Division 08 Section "Glazing". 
3. Division 08 Sections "Door Hardware" and "Access Control Hardware". 
4. Division 28 Section "Access Control". 

C. Standards and References: Comply with the version year adopted by the Authority Having Jurisdiction. 

1. ANSI A208.1 - Particleboard. 
2. Intertek Testing Service (ITS Warnock Hersey) - Certification Listings for Fire Doors. 
3. NFPA 80 - Standard for Fire Doors and Fire Windows; National Fire Protection Association. 
4. NFPA 252 - Standard Methods of Fire Tests of Door Assemblies; National Fire Protection 

Association. 
5. UL 10C - Positive Pressure Fire Tests of Door Assemblies; UL 1784 - Standard for Air Leakage 

Tests of Door Assemblies. 
6. United States Green Building Council (USGBC). 
7. Window and Door Manufacturers Association - WDMA I.S.1-A Architectural Wood Flush Doors. 

1.3 SUBMITTALS 

A. Product Data: For each type of door indicated. Include details of core and edge construction, louvers, 
trim for openings, and WDMA I.S.1-A classifications.  

B. Shop Drawings shall include: 

1. Indicate location, size, and hand of each door. 
2. Indicate dimensions and locations of mortises and holes for hardware. 
3. Indicate dimensions and locations of cutouts. 
4. Indicate requirements for veneer matching. 
5. Indicate location and extent of hardware blocking. 
6. Indicate construction details not covered in Product Data. 
7. Indicate doors to be factory finished and finish requirements. 
8. Indicate fire protection ratings for fire rated doors. 

C. LEED Submittals: 
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1. Product Data for Credit MR 4: For products having recycled content, documentation indicating 
percentages by weight of postconsumer and preconsumer recycled content.  

a. Include statement indicating cost for each product having recycled content. 
2. Product Data for Credit IEQ 4.4: For adhesives and composite wood products, documentation 

indicating that product contains no added urea formaldehyde. 

D. Samples for Initial Selection: For decorative laminate door faces. 

1. Decorative laminate, 8 by 10 inches, for each color and pattern selected. 
2. Corner sections of doors, 12 x 12 inches, with door faces and edges representing actual 

materials to be used. 
3. Frames for light openings, 6 inches long, for each material, type, and finish required. 

E. Warranty: Sample of manufacturer’s warranty. 

1.4 QUALITY ASSURANCE 

A. Source Limitations: Obtain clad wood doors through one source from a single manufacturer wherever 
possible. 

B. Quality Standard: In addition to requirements specified, comply with WDMA I.S.1-A, latest edition, 
"Industry Standard for Architectural Wood Flush Doors." and the following minimum values (for particle 
core doors): 

1. NWWDA TM-7 Cycle Slam Test: 1,000,000 cycles. 
2. NWWDA TM-8 Hinge Loading Test 1,000 lbs. 
3. NWWDA TM-10 Edge Screw Holding Test 850 lbs. 
4. NWWDA TM-10 Face Screw Holding Test 650 lbs. 

C. Fire Rated Wood Doors: Doors complying with NFPA 80 that are listed and labeled by a testing and 
inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on 
testing at positive pressure according to NFPA 252 (neutral pressure at 40” above sill) or UL 10C. 

1. Oversize Fire Rated Door Assemblies: For units exceeding sizes of tested assemblies provide 
manufacturer’s construction label, indicating compliance to independent 3rd party certification 
agency’s procedure, except for size.  

2. Temperature Rise Limit: Where indicated and at vertical exit enclosures (stairwell openings) and 
exit passageways, provide doors that have a maximum transmitted temperature end point of not 
more than 450 deg F (250 deg C) above ambient after 30 minutes of standard fire test exposure. 

3. Smoke Control Door Assemblies: Comply with NFPA 105. 

1) Smoke "S" Label: Doors to bear “S” label and include smoke and draft control 
gasketing applied to frame and on meeting stiles of pair doors. 

D. Security Rating for Particle Core Doors: ASTM F 476, Grade 40. 

E. Pre-Submittal Conference: Conduct conference in compliance with requirements in Division 01 Section 
"Project Meetings" with attendance by representatives of Supplier, Installer, and Contractor to review 
proper methods and procedures for receiving, handling, and installing clad wood doors.  

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written instructions. 

B. Package clad wood doors individually in plastic bags and wrap bundles of doors in plastic sheeting. 



 
Roger K. Fall Transit Center -  Phase 3 08 41 13 - 3 Clad Wood Doors 
 

C. Mark each door on top rail with opening number used on Shop Drawings. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and weathertight, 
wet work in spaces is complete and dry, and HVAC system is operating and maintaining ambient 
temperature and humidity conditions at occupancy levels during the remainder of the construction 
period. 

1.7 WARRANTY 

A. Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace doors that fail 
in materials or workmanship within the specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch section. 

b. Telegraphing of core construction in wood face veneers exceeding 0.01 inch in a 3-inch 
span. 

2. Warranty includes installation that may be required due to repair or replacement of defective 
doors. 

3. Warranty Period for Solid Core Interior Doors: Life of installation according to manufacturer's 
written warranty. 

PART 2 - PRODUCTS 

2.1 DOOR CONSTRUCTION, GENERAL 

A. WDMA I.S.1-A Performance Grade: Extra Heavy Duty; Aesthetic Grade: Premium. 

B. Particleboard Core Doors: 

1. Particleboard: ANSI A208.1, Grade M-2. 
2. Wood Stiles and Rails: As required to meet Extra Heavy Duty Performance level. 
3. Blocking: As required to meet Extra Heavy Duty Performance level. 

2.2 LOW PRESSURE DECORATIVE LAMINATE (LPDL) FACED DOORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following: 

1. The Maiman Company – Thermal Fused. 
2. Substitutions – Per Division 1 

B. Low Pressure Decorative Laminate (LPDL) Thermal Fused Faces: 

1. Low pressure decorative laminates faces thermally fused to cores under heat and pressure, 
complying with Laminating Materials Association’s Product Standard and Typical Physical 
Properties of Decorative Overlays. LMA.2003. 

2. Color or Wood Grain Pattern: 

a. Maiman - Uptown Walnut 7971L 



 
Roger K. Fall Transit Center -  Phase 3 08 41 13 - 4 Clad Wood Doors 
 

C. Exposed Edges: Impact resistant polymer edging, minimum .040” thick, applied to all four edges after 
faces. 

D. Polymer Edging Color or Wood Grain Pattern: Manufacturer's standard color that most closely matches 
faces. 

E. Provide doors with pilot holes factory drilled for vertical edge hinges and lock sets. 

F. Where continuous hinges are specified, provide coarse thread particle board screws designed for use in 
dense wood. 

2.3 BLOCKING 

A. Fire Rated Doors: 

1. Provide blocking as indicated below: 

a. HB1: 5 inch in doors indicated to have closers and overhead stops. 

2.4 LOUVERS 

A. Metal Louvers: Door manufacturer's standard metal louvers unless otherwise indicated. 

1. Blade Type: Vision proof inverted V or inverted Y. 
2. Metal and Finish: Galvanized steel, 0.040 inch thick, factory primed for paint finish with baked 

enamel or powder coated finish. 

2.5 LIGHT FRAMES AND GLAZING 

A. Wood Beads for Light Openings in Wood Doors up to and including 20-minute rating: 

1. Wood Species: Same species as door faces. 
2. Profile: 

a. M1 Flush Bead. 

b. At wood core doors with 20-minute fire protection ratings, provide wood beads and metal 
glazing clips approved for such use. 

B. Metal Frames for Light Openings in Fire Rated Doors over 20-minute Rating: Manufacturer's standard 
frame formed of 0.048-inch-thick, cold rolled steel sheet; with baked enamel or powder coated finish; 
and approved for use in doors of fire protection rating indicated. 

1. Manufacturers: 

a. Air Louver. 

b. All Metal Stamping. 

c. Anemostat. 

d. Pemko.   

C. Glazing: Comply with installation requirements in Division 08 Section "Glazing" and with the flush wood 
door manufacturer's written instructions. 
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2.6 FABRICATION 

A. Factory fit doors to suit frame opening sizes indicated. Comply with clearance requirements of 
referenced quality standard for fitting unless otherwise indicated. 

1. Comply with requirements in NFPA 80 for fire rated doors. 

B. Factory machine doors for hardware that is not surface applied. Comply with final hardware schedules, 
door frame Shop Drawings, DHI A115-W series standards, and hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and alignment before 
factory machining. 

2. Metal Astragals: Factory machine astragals and formed steel edges for hardware for pairs of fire 
rated doors. 

C. Openings: Cut and trim openings through doors in factory. 

1. Light Openings: Trim openings with moldings of material and profile indicated. 
2. Glazing: Comply with applicable requirements in Division 08 Section "Glazing." 
3. Louvers: Factory install louvers in prepared openings. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames before hanging doors. 

1. Verify that frames comply with indicated requirements for type, size, location, and swing 
characteristics and have been installed with level heads and plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware: For installation, see Division 8 Section "Door Hardware." 

B. Installation Instructions: Install doors to comply with manufacturer's written instructions and the 
referenced quality standard, and as indicated. 

1. Install fire rated doors in corresponding fire rated frames according to NFPA 80. 

C. Factory Fitted Doors: Align in frames for uniform clearance at each edge. 

D. Field modifications to doors shall not be permitted, except those specifically allowed by manufacturer or 
fire rating requirements. 

3.3 ADJUSTING 

A. Operation: Re-hang or replace doors that do not swing or operate freely. 

B. Replace doors that do not comply with requirements. Doors may be repaired if work complies with 
requirements and shows no evidence of repair or refinishing. 
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END OF SECTION 081423 
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SECTION 087100   

 

DOOR HARDWARE 

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 commercial door hardware for the following: 

1. Swinging doors. 
2. Sliding doors. 
3. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. Automatic operators. 
4. Cylinders specified for doors in other sections. 

C. Related Sections: 

1. Division 08 Section “Door Hardware Schedule”. 
2. Division 08 Section “Hollow Metal Doors and Frames”. 
3. Division 08 Section  “Interior Aluminum Doors and Frames”. 
4. Division 8 Section “Plastic Laminate Faced Wood Doors “. 
5. Division 08 Section “Clad Wood Doors”. 
6. Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 
7. Division 08 Section “Automatic Door Operators”. 
8. Division 08 Section “Access Control Hardware”. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. UL/ULC and CSA C22.2 – Standards for Automatic Door Operators Used on Fire and 

Smoke Barrier Doors and Systems of Doors. 
8. State Building Codes, Local Amendments. 
9. 521 CMR – Massachusetts Architectural Board Regulations. 
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E. Standards: All hardware specified herein shall comply with the following industry standards: 

1. ANSI/BHMA Certified Product Standards - A156 Series 
2. UL10C – Positive Pressure Fire Tests of Door Assemblies 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. 
Submittals that do not follow the same format and order as the Door Hardware Sets will 
be rejected and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware 
item. 

b. Manufacturer of each item. 

c. Fastenings and other pertinent information. 

d. Location of door hardware set, cross-referenced to Drawings, both on floor 
plans and in door and frame schedule. 

e. Explanation of abbreviations, symbols, and codes contained in schedule. 

f. Mounting locations for door hardware. 

g. Door and frame sizes and materials. 

h. Warranty information for each product. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing 
location and interconnection of major system components with respect to 
their placement in the respective door openings. 
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b. Complete (risers, point-to-point) access control system block wiring 
diagrams. 

c. Wiring instructions for each electronic component scheduled herein.  

2. Electrical Coordination: Coordinate with related sections the voltages and wiring details 
required at electrically controlled and operated hardware openings. 

D. Proof of Certification: Provide copy of manufacturer(s) official certification or accreditation 
document indicating proof of status as a qualified installer of Windstorm assemblies. 

E. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate 
keying schedule detailing final instructions. Submit the keying schedule in electronic format. 
Include keying system explanation, door numbers, key set symbols, hardware set numbers and 
special instructions. Owner must approve submitted keying schedule prior to the ordering of 
permanent cylinders/cores. 

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete door hardware installation in quantity as 
required in Division 01, Closeout Submittals. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Installer Qualifications: A minimum 3 years documented experience installing both standard and 
electrified door hardware similar in material, design, and extent to that indicated for this Project 
and whose work has resulted in construction with a record of successful in-service performance. 

C. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with 
a minimum 5 years documented experience supplying both mechanical and electromechanical 
hardware installations comparable in material, design, and extent to that indicated for this 
Project. Supplier recognized as a factory direct distributor by the manufacturers of the primary 
materials with a warehousing facility in Project's vicinity. Supplier to have on staff a certified 
Architectural Hardware Consultant (AHC) available during the course of the Work to consult 
with Contractor, Architect, and Owner concerning both standard and electromechanical door 
hardware and keying. 

D. Windstorm Assembly Installer Qualifications:  Installers are to be factory trained and certified 
prior to project bid, and are responsible for commissioning, servicing, and warranting the 
installed equipment specified for the project. 

E. Source Limitations: Obtain each type and variety of door hardware specified in this section from 
a single source unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

2. Provide electromechanical door hardware from the same manufacturer as mechanical 
door hardware, unless otherwise indicated. 

F. Each unit to bear third party permanent label demonstrating compliance with the referenced 
standards. 
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G. Keying Conference: Conduct conference to comply with requirements in Division 01 Section 
"Project Meetings." Keying conference to incorporate the following criteria into the final keying 
schedule document: 

1. Function of building, purpose of each area and degree of security required. 
2. Plans for existing and future key system expansion. 
3. Requirements for key control storage and software. 
4. Installation of permanent keys, cylinder cores and software. 
5. Address and requirements for delivery of keys. 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), and Contractor(s) to review proper methods and the procedures for receiving, 
handling, and installing door hardware. 

1. Prior to installation of door hardware, conduct a project specific training meeting to 
instruct the installing contractors' personnel on the proper installation and adjustment of 
their respective products. Product training to be attended by installers of door hardware 
(including electromechanical hardware) for aluminum, hollow metal and wood doors. 
Training will include the use of installation manuals, hardware schedules, templates and 
physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures 

I. At completion of installation, provide written documentation that components were applied to 
manufacturer's instructions and recommendations and according to approved schedule. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified hardware. Check 
Shop Drawings of other work to confirm that adequate provisions are made for locating and 
installing hardware to comply with indicated requirements. 

B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled 
electrified door hardware and related access control equipment with required connections to 
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source power junction boxes, low voltage power supplies, detection and monitoring hardware, 
and fire and detection alarm systems. 

C. Door and Frame Preparation:  Doors and corresponding frames are to be prepared, reinforced 
and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, 
signaling and access control system hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 
in this Article shall not deprive Owner of other rights Owner may have under other provisions 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. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

D. Special Warranty Periods: 

1. Ten years for mortise locks and latches. 
2. Five years for exit hardware. 
3. Twenty five years for manual surface door closer bodies. 
4. Two years for electromechanical door hardware. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide door hardware for each door to comply with requirements in Door Hardware 
Sets and each referenced section that products are to be supplied under. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at 
the end of Part 3. Products are identified by using door hardware designations, as follows: 
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C. Named Manufacturer's Products: Product designation and manufacturer are listed for each door 
hardware type required for the purpose of establishing requirements. Manufacturers' names are 
abbreviated in the Door Hardware Schedule. 

D. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electromechanical door hardware in compliance with the specifications must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01, 
Substitution Procedures. Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

2.2 HANGING DEVICES 

A. Hinges: ANSI/BHMA A156.1 certified butt hinges with number of hinge knuckles as specified in 
the Door Hardware Sets. 

1. Quantity: Provide the following hinge quantity, unless otherwise indicated: 

a. Two Hinges: For doors with heights up to 60 inches. 

b. Three Hinges: For doors with heights 61 to 90 inches. 

c. Four Hinges: For doors with heights 91 to 120 inches. 

d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge 
for every 30 inches of door height greater than 120 inches. 

2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for 
door thickness and clearances required: 

a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified. 

b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified. 

3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following: 

a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated 
bearing hinges unless Hardware Sets indicate standard weight. 

b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated 
bearing hinges unless Hardware Sets indicate heavy weight. 

4. Hinge Options: Comply with the following where indicated in the Hardware Sets or on 
Drawings: 

a. Non-removable Pins: Provide set screw in hinge barrel that, when tightened 
into a groove in hinge pin, prevents removal of pin while door is closed; for 
the all out-swinging lockable doors. 

Acceptable Manufacturers: 

b. McKinney Products (MK). 

B. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 certified continuous geared 
hinge. with minimum 0.120-inch thick extruded 6060 T6 aluminum alloy hinge leaves and a 
minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to 
template screw locations. Factory trim hinges to suit door height and prepare for electrical cut-
outs. 
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1. Acceptable Manufacturers: 

a. Hager Companies (HA). 

b. Ives (IV). 

c. Pemko Manufacturing (PE). 

C. Continuous Geared Double-acting Hinges. ANSI/BHMA A156.26 Grade 1-600 Certified 
continuous geared hinges. Hinges are non-handed and allow the door to swing up to 100 
degrees in either direction. 

1. Acceptable Manufacturers: 

a. Pemko Manufacturing (PE) – DHS Series. 

2.3 POWER TRANSFER DEVICES 

A. Electrified Quick Connect Transfer Hinges: Provide electrified transfer hinges with Molex™ 
standardized plug connectors and sufficient number of concealed wires (up to 12) to 
accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug 
directly to through-door wiring harnesses for connection to electric locking devices and power 
supplies. Wire nut connections are not acceptable. 

1. Acceptable Manufacturers: 

a. McKinney Products (MK) - QC (# wires) Option. 

b. Stanley Hardware (ST) – C Option. 

B. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing 
mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex™ 
standardized plug connectors and sufficient number of concealed wires (up to 12) to 
accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug 
directly to through-door wiring harnesses for connection to electric locking devices and power 
supplies. Wire nut connections are not acceptable. 

1. Acceptable Manufacturers: 

a. Architectural Builders Hardware (AH) PT1000-EZ Series. 

b. Securitron (SU) - EL-CEPT Series. 

c. Stanley Hardware (ST) EPT-12C Series. 

C. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing 
mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex™ 
standardized plug connectors and sufficient number of concealed wires (up to 12) to 
accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug 
directly to through-door wiring harnesses for connection to electric locking devices and power 
supplies. Wire nut connections are not acceptable. 

1. Acceptable Manufacturers: 

a. Adams Rite (AD) – 4612 Series. 

b. Securitron (SU) - EL-EPT Series. 
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D. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized 
plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-
door wiring harnesses for connection to electric locking devices and power supplies. Provide 
sufficient number and type of concealed wires to accommodate electric function of specified 
hardware. Provide a connector for through-door electronic locking devices and from hinge to 
junction box above the opening. Wire nut connections are not acceptable. Determine the length 
required for each electrified hardware component for the door type, size and construction, 
minimum of two per electrified opening. 

1. Provide one each of the following tools as part of the base bid contract: 

a. McKinney Products (MK) - Electrical Connecting Kit: QC-R001. 

b. McKinney Products (MK) - Connector Hand Tool: QC-R003. 

2. Acceptable Manufacturers: 

a. McKinney Products (MK) – QC-C Series. 

b. McKinney Products (MK) – PoE Series. 

c. Stanley Hardware (ST) – WH Series. 

2.4 CYLINDERS AND KEYING 

A. General: Cylinder manufacturer to have minimum (10) years’ experience designing secured 
master key systems and have on record a published security keying system policy. 

B. Source Limitations: Obtain each type of keyed cylinder and keys from the same source 
manufacturer as locksets and exit devices, unless otherwise indicated. 

1. Acceptable Manufacturers: 

a. Arrow (AW). 

b. Sargent Manufacturing (SA). 

C. Cylinders: Original manufacturer cylinders complying with the following: 

1. Mortise Type: Threaded cylinders with rings and cams to suit hardware application. 
2. Rim Type: Cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised 

trim ring. 
3. Bored-Lock Type: Cylinders with tailpieces to suit locks. 
4. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be 

flush and be free spinning with matching finishes. 
5. Keyway:  Manufacturer’s Standard.  

D. Patented Cylinders: ANSI/BHMA A156.5, Grade 1, certified cylinders employing a utility 
patented and restricted keyway requiring the use of patented controlled keys. Provide bump 
resistant, fixed core cylinders as standard with solid recessed cylinder collars. Cylinders are to 
be factory keyed where permanent keying records will be established and maintained. 

1. Provide a 6 pin multi-level master key system comprised of patented controlled keys and 
security and high security cylinders operated by one (1) key of the highest level. 
Geographical exclusivity to be provided for all security and high security cylinders and 
UL437 certification where specified. 

a. Level 1 Cylinders: Provide utility patented controlled keyway cylinders that 
are furnished with patented keys available only from authorized distribution. 
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b. Level 2 Cylinders:  Provide utility patented controlled keyway and side bar 
locking incorporating unique angled bottom pins for geographical exclusivity. 
Cylinders constructed to provide protection against bumping and picking. 

c. Level 3 Cylinders:  Provide utility patented controlled keyway and side bar 
locking incorporating unique angled bottom pins for geographical exclusivity. 
Cylinders to be UL437 certified and constructed to provide protection against 
bumping, picking, and drilling. 

d. Refer to hardware sets for specified levels. 

2. Acceptable Manufacturer: 

a. Sargent Manufacturing (SA) - Degree Series. 

b. Corbin Russwin (RU) – Access 3 Series. 

E. Keying System: Each type of lock and cylinders to be factory keyed.  

1. Conduct specified "Keying Conference" to define and document keying system 
instructions and requirements.  

2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control 
number as directed by Owner.  

3. New System:  Key locks to a new key system as directed by the Owner. 

F. Key Quantity: Provide the following minimum number of keys: 

1. Change Keys per Cylinder:  Two (2)  
2. Master Keys (per Master Key Level/Group): Five (5). 
3. Construction Keys (where required):  Ten (10). 

G. Construction Keying: Provide construction master keyed cylinders. 

H. Construction Keying: Provide temporary keyed construction cores. 

I. Key Registration List (Bitting List): 

1. Provide keying transcript list to Owner's representative in the proper format for importing 
into key control software. 

2. Provide transcript list in writing or electronic file as directed by the Owner. 
3. Furnish a list of opening numbers with locking devices, showing cylinder types and 

quantities required when cylinders or cores are to be owner furnished. 

J. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with 
self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent 
markers, and standard metal cabinet. Key control cabinet shall have expansion capacity of 
150% of the number of locks required for the project. 

1. Acceptable Manufacturers: 

a. Lund Equipment (LU). 

b. MMF Industries (MM). 

c. Telkee (TK). 

K. Key Control Software: Provide one network version of "Key Wizard" branded key management 
software package that includes one year of technical support and upgrades to software at no 
charge. Provide factory key system formatted for importing into “Key Wizard” software. 
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2.5 MECHANICAL LOCKS AND LATCHING DEVICES 
 

A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational 
Grade 1 certified.  Locksets are to be manufactured with a corrosion resistant steel case and be 
field-reversible for handing without disassembly of the lock body.    

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) – ML2000 Series. 

b. Sargent Manufacturing (SA) – 8200 Series. 

B. Lock Trim Design: As specified in Hardware Sets. 

2.6 ELECTROMECHANICAL LOCKING DEVICES 

A. Electromechanical Mortise Locksets, Grade 1 (Heavy Duty): Subject to same compliance 
standards and requirements as mechanical mortise locksets, electrified locksets to be of type 
and design as specified below. 

1. Electrified Lock Options: Where indicated in the Hardware Sets, provide electrified 
options including: outside door lock/unlock trim control, latchbolt and lock/unlock status 
monitoring, and request-to-exit signaling. Unless otherwise indicated, provide electrified 
locksets standard as fail secure.  

2. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - ML20900 Series. 

b. Sargent Manufacturing (SA) - 8200 Series. 

2.7 LOCK AND LATCH STRIKES 

A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, unless otherwise 
indicated, and as follows: 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by 
manufacturer. 

2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim. 
3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for 

aluminum framing. 

B. Standards: Comply with the following: 

1. Strikes for Mortise Locks and Latches: BHMA A156.13. 
2. Strikes for Bored Locks and Latches: BHMA A156.2. 
3. Strikes for Auxiliary Deadlocks: BHMA A156.5. 
4. Dustproof Strikes: BHMA A156.16. 

2.8 CONVENTIONAL EXIT DEVICES 

A. General Requirements: All exit devices specified herein shall meet or exceed the following 
criteria: 
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1. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed 
and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as 
required by manufacturer including sex nuts and bolts at openings specified in the 
Hardware Sets. 

2. Where exit devices are required on fire rated doors, provide devices complying with 
NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the 
proper fasteners for installation as tested and listed by UL. Consult manufacturer’s 
catalog and template book for specific requirements. 

a. Fire Exit Removable Mullions: Provide keyed removable mullions for use 
with fire exit devices complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, 
for fire and panic protection, based on testing according to UL 305 and 
NFPA 252. Mullions to be used only with exit devices for which they have 
been tested. 

3. Except on fire rated doors, provide exit devices with hex key dogging device to hold the 
pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on 
devices where specified in Hardware Sets. 

4. Devices must fit flat against the door face with no gap that permits unauthorized dogging 
of the push bar.  The addition of filler strips is not acceptable except in any case where 
the door light extends behind the device as in a full glass configuration.  

5. Flush End Caps: Provide heavy weight impact resistant flush end caps made of 
architectural metal in the same finish as the devices as in the Hardware Sets. Plastic end 
caps will not be acceptable. 

6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy 
duty escutcheon trim with four threaded studs for thru-bolts.  

a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and 
designs to match that of the specified locksets. Provided free-wheeling type 
trim where indicated. 

b. Where function of exit device requires a cylinder, provide a cylinder (Rim or 
Mortise) as specified in Hardware Sets. 

7. Vertical Rod Exit Devices: Provide and install interior surface and concealed vertical rod 
exit devices as Less Bottom Rod (LBR) unless otherwise indicated. 

8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in 
Hardware Sets, provide devices designed for maximum 2” wide stiles. 

9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar. 

10. Rail Sizing: Provide exit device rails factory sized for proper door width application.  

11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets. 

B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 certified panic 
and fire exit hardware devices furnished in the functions specified in the Hardware Sets. 
Mounting rails to be formed from smooth stainless steel, brass or bronze architectural materials 
no less than 0.072" thick, with push rails a minimum of 0.062" thickness. Painted or aluminum 
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metal rails are not acceptable. Exit device latch to be investment cast stainless steel, pullman 
type, with deadlock feature. 

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series. 

b. Sargent Manufacturing (SA) - 80 Series. 

C. Conventional Push Rail Exit Devices (Commercial Duty): ANSI/BHMA A156.3, Grade 1 certified 
panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets. 
Form from smooth stainless steel, brass, or bronze architectural materials with mounting rails 
no less than .072” thick and push rails no less than .062” thick.  Fabricate latchbolts from 
investment cast stainless steel, Pullman type, incorporating a deadlocking feature. 

1. Acceptable Manufacturers: 

a. Cal Royal (CL) – 7700 Series. 

b. Dorma Products (DO) - 9000 Series. 

c. Falcon Hardware (FA) - 24/25 Series. 

d. Hager (HA) – 4500 Series. 

e. PDQ (PD) – 6200 Series. 

f. Stanley Commercial (ST) – QED110 Series. 

g. Yale Locks and Hardware (YA) - 6000 Series. 

h. No Substitution – Facility Standard. 

D. Security Push Rail Exit Devices (Commercial Duty): ANSI/BHMA A156.3, Grade 1 certified rim 
panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets. 
Mounting rails to be formed by extruded aluminum metal rails. Exit device latch to be 
constructed of high grade, heat treated, corrosion resistant nickel steel alloy, and have a full 
3/4" throw projection with slide action positive deadlocking. 

1. Static Load Force Resistance: Minimum 3000 lbs certified independent tested. 

2. Acceptable Manufacturers: 

a. Yale Locks and Hardware (YA) - 6150 / 6250  Series. 

b. No Substitution – Facility Standard. 

E. Tube Steel Removable Mullions: ANSI/BHMA A156.3 removable steel mullions with malleable-
iron top and bottom retainers and a primed paint finish. Provide keyed removable feature, 
stabilizers, and mounting brackets as specified in the Hardware Sets. At openings designed for 
severe wind load conditions due to hurricanes or tornadoes, provide manufacturers approved 
mullion and accessories to meet applicable state and local windstorm codes. 

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - 700/900 Series. 

b. Sargent Manufacturing (SA) - 980S Series. 

2.9 ELECTROMECHANICAL CONVENTIONAL EXIT DEVICES 

A. Electrified Conventional Push Rail Devices (Heavy Duty): Subject to same compliance 
standards and requirements as mechanical exit devices, electrified devices to be of type and 
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design as specified below.  Include any specific controllers when conventional power supplies 
are not sufficient to provide the proper inrush current. 

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series. 

b. Sargent Manufacturing (SA) - 80 Series. 

B. Electrified Conventional Push Rail Devices (Commercial Duty): Subject to same compliance 
standards and requirements as mechanical exit devices, electrified devices to be of type and 
design as specified below.  Include any specific controllers when conventional power supplies 
are not sufficient to provide the proper inrush current. 

1. Acceptable Manufacturers: 

a. Cal Royal (CL) - 7700 Series. 

b. Dorma (DO) - 9000 Series. 

c. Falcon (FA) - 24/25 Series. 

d. Hager (HA) - 4500 Series. 

e. PDQ (PD) – 6200 Series. 

f. Stanley Commercial (SC) – QED110 Series. 

g. Yale Locks and Hardware (YA) - 6000 Series. 

h. No Substitution – Facility Standard. 

C. Electrified Security Push Rail Devices (Commercial Duty): Subject to same compliance 
standards and requirements as mechanical security exit devices, electrified devices to be of 
type and design as specified below.  Include any specific controllers when conventional power 
supplies are not sufficient to provide the proper inrush current. 

1. Acceptable Manufacturers: 

a. Yale Locks and Hardware (YA) – 6150/6250 Series. 

b. No Substitution – Facility Standard. 

D. Electrified Options: As indicated in hardware sets, provide electrified exit device options 
including: electric latch retraction , electric dogging, outside door trim control, exit alarm, 
latchbolt monitoring, lock/unlock status monitoring, touchbar monitoring and request-to-exit 
signaling. Unless otherwise indicated, provide electrified exit devices standard as fail secure. 

2.10 DOOR CLOSERS 

A. All door closers specified herein shall meet or exceed the following criteria: 

1. General: Door closers to be from one manufacturer, matching in design and style, with 
the same type door preparations and templates regardless of application or spring size. 
Closers to be non-handed with full sized covers including installation and adjusting 
information on inside of cover. 

2. Standards: Closers to comply with UL-10C and UBC 7-2 for Positive Pressure Fire Test 
and be U.L. listed for use of fire rated doors. 

3. Cycle Testing:  Provide closers which have surpassed 15 million cycles in a test 
witnessed and verified by UL. 
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4. Size of Units: Comply with manufacturer's written recommendations for sizing of door 
closers depending on size of door, exposure to weather, and anticipated frequency of 
use. Where closers are indicated for doors required to be accessible to the physically 
handicapped, provide units complying with ANSI ICC/A117.1. 

5. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in 
Hardware Sets. 

a. Where closers are indicated to have mechanical dead-stop, provide heavy 
duty arms and brackets with an integral positive stop.  

b. Where closers are indicated to have mechanical hold open, provide heavy 
duty units with an additional built-in mechanical holder assembly designed to 
hold open against normal wind and traffic conditions. Holder to be manually 
selectable to on-off position. 

c. Where closers are indicated to have a cushion-type stop, provide heavy duty 
arms and brackets with spring stop mechanism to cushion door when 
opened to maximum degree. 

d. Closers shall not be installed on exterior or corridor side of doors; where 
possible install closers on door for optimum aesthetics. Provide drop plates 
or other accessories as required for proper mounting. 

6. Closer Accessories: Provide door closer accessories including custom templates, special 
mounting brackets, spacers and drop plates, and through-bolt or security type fasteners 
as specified in the door Hardware Sets. 

B. Door Closers, Surface Mounted (Heavy Duty): ANSI/BHMA A156.4, Grade 1 surface mounted, 
heavy duty door closers with complete spring power adjustment, sizes 1 thru 6; and fully 
operational adjustable according to door size, frequency of use, and opening force. Closers to 
be rack and pinion type, one piece cast iron or aluminum alloy body construction, with 
adjustable backcheck and separate non-critical valves for closing sweep and latch speed 
control. Provide non-handed units standard. 

1. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - DC8000 Series. 

b. Norton Door Controls (NO) - 7500 Series. 

2.11 AUTOMATIC DOOR OPERATORS 

A. General: Provide operators of size recommended by manufacturer for door size, weight, and 
movement; for condition of exposure; and for compliance with UL 325. Coordinate operator 
mechanisms with door operation, hinges, and activation devices. 

1. Fire-Rated Doors: Provide door operators for fire-rated door assemblies that comply with 
NFPA 80 for fire-rated door components and are listed and labeled by a qualified testing 
agency. 

B. Electrohydraulic Door Operators: Self-contained low-pressure units with rack and pinion design 
contained within a cast aluminum housing.  Door closing speed controlled by independent 
hydraulic adjustment valves in the sweep and latch range of the closing cycle.  Operator is to 
provide conventional door closer opening and closing forces unless the power operator motor is 
activated.  Unit is to include an adjustable hydraulic backcheck valve to cushion the door speed 
if opened violently.  Non-handed units for both push and pull side applications. 
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C. Brackets and Reinforcements: Manufacturer's standard, fabricated from aluminum with 
nonferrous shims for aligning system components. 

D. Standard: Certified ANSI/BHMA A156.19. 

1. Performance Requirements: 

a. Opening Force if Power Fails: Not more than 15 lbf required to release a 
latch if provided, not more than 30 lbf required to manually set door in 
motion, and not more than 15 lbf required to fully open door. 

b. Entrapment Protection: Not more than 15 lbf required to prevent stopped 
door from closing or opening. 

E. Configuration: Surface mounted. Door operators to control single swinging and pair of swinging 
doors.  

F. Operation: Power opening and spring closing operation capable of meeting ANSI A117.1 
accessibility guideline. Provide time delay for door to remain open before initiating closing cycle 
as required by ANSI/BHMA A156.19. When not in automatic mode, door operator to function as 
manual door closer with fully adjustable opening and closing forces, with or without electrical 
power. 

1. On-off switch to control power to be key switch operated.  

G. Features: Operator units to have full feature adjustments for door opening and closing force and 
speed, backcheck, motor assist acceleration from 0 to 30 seconds, time delay, vestibule 
interface delay, obstruction recycle, and hold open time from 0 up to 30 seconds.  

H. Provide outputs and relays on board the operator to allow for coordination of exit device latch 
retraction, electric strikes, magnetic locks, card readers, safety and motion sensors and 
specified auxiliary contacts. 

I. Activation Devices: Provide activation devices in accordance with ANSI/BHMA A156.19 
standard, for condition of exposure indicated and for long term, maintenance free operation 
under normal traffic load operation. Coordinate activation control with electrified hardware and 
access control interfaces. Activation switches are standard SPST, with optional DPDT 
availability. 

J. Signage: As required by cited ANSI/BHMA A156.19 standard for the type of operator. 

1. Acceptable Manufacturers: 

a. Norton Door Controls (NO) - 6000 Series. 

2.12 ARCHITECTURAL TRIM 

A. Door Protective Trim 

1. General: Door protective trim units to be of type and design as specified below or in the 
Hardware Sets. 

2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door 
width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and 
not more than 1" less than door width on pull side. Coordinate and provide proper width 
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and height as required where conflicting hardware dictates. Height to be as specified in 
the Hardware Sets.  

3. Metal Protection Plates: ANSI/BHMA A156.6 certified metal protection plates (kick, 
armor, or mop), beveled on four edges (B4E), fabricated from the following: 

a. Stainless Steel: 300 series, 050-inch thick, with countersunk screw holes (CSK). 

4. Fasteners: Provide manufacturer's designated fastener type as specified in the Hardware 
Sets.  

5. Metal Door Edging: Door protection edging fabricated from a minimum .050-inch thick 
metal sheet, formed into an angle or "U" cap shapes, surface or mortised mounted onto 
edge of door. Provide appropriate leg overlap to account for protection plates as required. 
Height to be as specified in the Hardware Sets. 

6. Acceptable Manufacturers: 

a. Rockwood Manufacturing (RO). 

2.13 DOOR STOPS AND HOLDERS 

A. General: Door stops and holders to be of type and design as specified below or in the Hardware 
Sets. 

B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 certified door stops and wall 
bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, 
unless floor or other types of door stops are specified in Hardware Sets. Do not mount floor 
stops where they will impede traffic. Where floor or wall bumpers are not appropriate, provide 
overhead type stops and holders. 

1. Acceptable Manufacturers: 

a. Rockwood Manufacturing (RO). 

C. Overhead Door Stops and Holders: ANSI/BHMA A156.6, Grade 1 certified overhead stops and 
holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and 
jamb bracket to be constructed of extruded bronze and shock absorber spring of heavy 
tempered steel. Provide non-handed design with mounting brackets as required for proper 
operation and function. 

1. Acceptable Manufacturers: 

a. Rixson Door Controls (RF). 

2.14 ARCHITECTURAL SEALS 

A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified 
below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and 
provide smoke, light, or sound gasketing on interior doors where indicated. At exterior 
applications provide non-corrosive fasteners and elsewhere where indicated. 
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B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by 
a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control 
ratings indicated, based on testing according to UL 1784. 

1. Provide smoke labeled perimeter gasketing at all smoke labeled openings. 

C. Fire Labeled Gasketing:  Assemblies complying with NFPA 80 that are listed and labeled by a 
testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings 
indicated, based on testing according to UL-10C. 

1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure 
Fire Tests of Door Assemblies, and UBC 7-2, Fire Tests of Door Assemblies.  

D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting 
agency, for sound ratings indicated, based on testing according to ASTM E 1408. 

E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily 
replaceable and readily available from stocks maintained by manufacturer. 

F. Acceptable Manufacturers: 

1. National Guard Products (NG). 
2. Pemko Manufacturing (PE). 
3. Reese Enterprises, Inc. (RS). 

G. Energy Efficient Switching Power Supplies: Provide UL listed or recognized filtered and 
regulated power supplies. Provide single voltage units as shown in the hardware sets.  Units 
must have one access control input and one fire alarm input.  Standby power consumption of 
unit must be less than 10mW at 120VAC.  Provide integral battery backup as standard for all 
units.  Provide the least number of units, at the appropriate amperage level, sufficient to exceed 
the required total draw for the specified electrified hardware and access control equipment. 

1. Acceptable Manufacturers: 

a. Securitron (SU) – EPS Series. 

2.15 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 

2.16 FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, 
and other qualities complying with manufacturer's standards, but in no case less than specified 
by referenced standards for the applicable units of hardware. 
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C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have 
been resolved in writing. 

3.2 PREPARATION 

A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.  

B. Wood Doors: Comply with ANSI/DHI A115-W series. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper installation 
and adjustment of fire, life safety, and security products including: hanging devices; 
locking devices; closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 
"Accessibility Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 
located.  

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, 
and reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on 
substrates involved. 

D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with 
requirements specified in Division 7 Section "Joint Sealants." 
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E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

3.4 FIELD QUALITY CONTROL 

A. Field Inspection: Supplier will perform a final inspection of installed door hardware and state in 
report whether work complies with or deviates from requirements, including whether door 
hardware is properly installed, operating and adjusted. 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish.  Provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SCHEDULE 

A. The hardware sets represent the design intent and direction of the owner and architect. They 
are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 
hardware set should be scheduled with the appropriate additional hardware required for proper 
application and functionality. 

B. Manufacturer’s Abbreviations: 

 

      1. MK - McKinney     

      2. PE - Pemko     

      3. SA - Sargent     
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      4. SC - Schlage     

      5. RF - Rixson     

      6. NO - Norton     

      7. RO - Rockwood     

      8. SU - Securitron     

      9. 00 - Other     

  

  

Hardware Schedule 

 

Set: 001 

Doors: 104A, 105A, 107A, 109A 

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK  

1 Office Lock DG1 LB 8205 LNL US26D SA  

1 Wall Stop 403 US26D RO  

3 Silencer 608  RO  

  

Set: 002 

Doors: 110A 

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK  

1 Passage Set 8215 LNL US26D SA  

1 Wall Stop 403 US26D RO  

3 Silencer 608  RO  

  

Set: 003 

Doors: 102A, 103A, 103B 

  

2 Hinge TA2714 4-1/2" x 4-1/2" US26D MK  

1 Hinge TA2714 QCW 4-1/2" x 4-1/2" US26D MK  

1 Fail Secure Electric Lock DG1 8271-24V LNL US26D SA  

1 Door Closer 7500 689 NO  

1 Kick Plate K1050 10" high 4BE CSK US32D RO  

1 Wall Stop 403 US26D RO  

3 Silencer 608  RO  

1 ElectroLynx Harness QC-C1500P  MK  

1 ElectroLynx Harness QC-C400P  MK  

1 Power Supply BPS-24  SU  

  

Notes: Card reader, Wiring and electrical interface by Security contractor 
Door Operation: Door is normally closed and locked. Upon valid presentation of credential lever will 
unlock. Free egress at all times. Upon loss of power or fire alarm door will remain locked (Fail Secure) 
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Set: 004 

Doors: 111A, 112A  

  

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK  

1 Privacy Set LB 8265 LNL US26D SA  

1 Door Closer 7500 689 NO  

1 Mop Plate K1050 6" high 4BE CSK US32D RO  

1 Kick Plate K1050 10" high 4BE CSK US32D RO  

1 Wall Stop 403 US26D RO  

3 Silencer 608  RO  

  

Set: 005 

Doors: 103A, 106A, 108A  
 

3 Hinge TA2714 4-1/2" x 4-1/2" US26D MK  

1 Storeroom Lock DG1 8204 LNL US26D SA  

1 Wall Stop 403 US26D RO  

3 Silencer 608  RO  

2  Flush Bolts 

1 Astregal 

  

Set: 006 

Doors: E101A, E101B, E110A 

  

2 ElectroLynx Harness QC-C1500P  MK  

2 Electric Power Transfer EL-CEPT  SU  

2 ElectroLynx Harness QC-C006P  MK  

1 Keyswitch MKA2  SU  

1 Power Supply BPS-24  SU  

  

Notes: Existing Storefront Doors 

 

 

END OF SECTION 
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SECTION 08 74 00 

 

ACCESS CONTROL HARDWARE 

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 commercial door hardware for the following: 

1. Swinging doors. 
2. Sliding Doors 
3. Other doors to the extent indicated. 

B. Door hardware includes, but is not necessarily limited to, the following: 

1. Mechanical door hardware. 
2. Electromechanical door hardware. 
3. Stand alone electronic access control door hardware. 
4. Digital electronic cylinders. 
5. Integrated Wiegand access control door hardware. 
6. Wireless access control door hardware. 
7. IP-enabled integrated access control door hardware. 
8. Power transfer devices and wiring harnesses. 
9. Monitoring and signaling equipment. 
10. Access control cards and credentials. 
11. Stand alone access control application software. 
12. Electrified and access control door hardware power supplies, back-ups and surge 

protection. 

C. Related Sections: 

1. Division 08 Section “Door Hardware Schedule”. 
2. Division 08 Section “Hollow Metal Doors and Frames”. 
3. Division 08 Section “Interior Aluminum Doors and Frames”. 
4. Division 08 Section “Clad Wood Doors”. 
5. Division 08 Section “Aluminum-Framed Entrances and Storefronts”. 
6. Division 08 Section “Door Hardware”. 
7. Division 08 Section “Automatic Door Operators”. 
8. Division 26 Sections for connections to electrical power system and for low-voltage wiring 

work. 
9. Division 28 Sections "Access Control" for access control devices installed at door 

openings and provided as part of a security access system. 
10. Division 28 Section "Intrusion Detection" for detection devices installed at door openings 

and provided as part of an intrusion detection system. 
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11. Division 28 Section "Fire Detection and Alarm" for connections to building fire alarm 
system. 

D. Codes and References: Comply with the version year adopted by the Authority Having 
Jurisdiction. 

1. ANSI A117.1 - Accessible and Usable Buildings and Facilities. 
2. ICC/IBC - International Building Code. 
3. NFPA 70 - National Electrical Code. 
4. NFPA 80 - Fire Doors and Windows. 
5. NFPA 101 - Life Safety Code. 
6. NFPA 105 - Installation of Smoke Door Assemblies. 
7. State Building Codes, Local Amendments. 

E. Standards: All hardware specified herein shall comply with the following industry standards: 

1. ANSI/BHMA Certified Product Standards – A156 Series. 
2. UL10C – Positive Pressure Fire Tests of Door Assemblies. 

F. Products installed, but not provided under this Section include the following.  Coordination to 
remain a requirement of this Section. 

1. Security or High Security keyed cylinders, including provisions for temporary construction 
keying, provided for mechanical override at access control locking hardware to be 
furnished under Division 08 Section "Door Hardware".  Permanent cores and keys to be 
installed by Owner. 

1.3 SUBMITTALS 

A. Product Data: Manufacturer's product data sheets including installation details, material 
descriptions, dimensions of individual components and profiles, operational descriptions and 
finishes. 

B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication 
and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door 
Hardware Schedule with doors, frames, and related work to ensure proper size, thickness, 
hand, function, and finish of door hardware. 

1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and 
Format for the Hardware Schedule." 

2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating 
complete designations of every item required for each door or opening. Organize door 
hardware sets in same order as in the Door Hardware Sets at the end of Part 3. 
Submittals that do not follow the same format and order as the Door Hardware Sets will 
be rejected and subject to resubmission. 

3. Content: Include the following information: 

a. Type, style, function, size, label, hand, and finish of each door hardware item. 

b. Manufacturer of each item. 

c. Fastenings and other pertinent information. 

d. Location of door hardware set, cross-referenced to Drawings, both on floor plans 
and in door and frame schedule. 
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e. Explanation of abbreviations, symbols, and codes contained in schedule. 

f. Mounting locations for door hardware. 

g. Door and frame sizes and materials. 

h. System Operational Descriptions: Complete system operational narratives for 
access controlled openings defining the owner's prescribed requirements for the 
opening functionality. Narratives include, but are not limited to, the following 
situations: normal secured/unsecured state of door; authorized access; authorized 
egress; unauthorized access; unauthorized egress; fire alarm and loss of power 
conditions, and interfaces with other building control systems. 

4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, 
particularly where approval of the Door Hardware Schedule must precede fabrication of 
other work that is critical in the Project construction schedule. Include Product Data, 
Samples, Shop Drawings of other work affected by door hardware, and other information 
essential to the coordinated review of the Door Hardware Schedule. 

C. Shop Drawings: Details of electrified access control hardware indicating the following: 

1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring 
diagrams for power, signaling, monitoring, communication, and control of the access 
control system electrified hardware. Differentiate between manufacturer-installed and 
field-installed wiring. Include the following: 

a. Elevation diagram of each unique access controlled opening showing location and 
interconnection of major system components with respect to their placement in the 
respective door openings. 

b. Complete (risers, point-to-point) access control system block wiring diagrams. 

2. Electrical Coordination: Coordinate with related Division 26 Electrical Sections the 
voltages and wiring details required at electrically controlled and operated hardware 
openings. 

3. Proof of Certification: Provide copy of manufacturer(s) official certification or accreditation 
document indicating proof of status as a qualified and authorized provider of the primary 
integrated access control components. 

D. Keying Schedule: Reference Division 08 Section "Door Hardware". 

E. Product Test Reports: Indicating compliance with cycle testing requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified 
independent testing agency. 

F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance 
manuals for each item comprising the complete standard door and access control hardware 
installation in quantity as required in Division 01, Closeout Submittals. The manual to include 
the name, address, and telephone number of the supplier/integrator providing the installation 
and the nearest service representatives for each item of equipment included in the system. The 
final copies delivered after completion of the installation test to include "as built" modifications 
made during installation, checkout, and acceptance. 

1. As-Built Drawings: During system installation, the Contractor to maintain a separate hard 
copy set of drawings, elevation diagrams, and wiring diagrams of the access control 
system to be used for record drawings. This set to be kept up to date by the Contractor 
with all changes and additions to the access control system accurately recorded. 
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G. Warranties and Maintenance: Special warranties and maintenance agreements specified in this 
Section. 

1.4 QUALITY ASSURANCE 

A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum[5] years of 
documented experience in producing hardware and equipment similar to that indicated for this 
Project and that have a proven record of successful in-service performance. 

B. Integrator Qualifications (Access Control Door Hardware): Systems Integrators, verifiably 
factory trained and certified by the primary product manufacturers, with a minimum[3] years 
documented experience installing complete access control systems hardware similar in 
material, design, and scope to that indicated for this Project and whose work has resulted in 
construction with a proven record of successful in-service performance. Qualifications include, 
but are not necessarily limited, to the following: 

1. References: Provide a list of references for similar projects including contact name, 
phone number, name and type of project. 

2. Professional Staffing: Firms to have a dedicated access control systems integration 
department with full time, experienced professionals on staff experienced in providing on 
site consulting services for both electrified door hardware and integrated access control 
systems installations. 

3. Factory Training: Installation and service technicians are to be competent factory trained 
and certified personnel capable of maintaining the system.  

4. Service Center: Firms to have a service center capable of providing training, in-stock 
parts, and emergency maintenance and repairs at the Project site with 24-hour/7-days a 
week maximum response time. 

C. Supplier Qualifications: Supplier, verifiably authorized and in good standing with the primary 
product manufacturers, with a minimum[3] years experience supplying integrated access control 
systems similar in material, design, and scope to that indicated for this Project and whose work 
has resulted in construction with a proven record of successful in-service performance. 

D. Integrated Wiegand Output, Wireless, and IP-Enabled access control products are required to 
be supplied and installed only through designated ASSA ABLOY "Authorized Channel Partner" 
(ACP) and “Certified Integrator” (CI) accounts. 

E. Source Limitations: Obtain each type and variety of Door Hardware specified in this Section 
from a single source, qualified supplier unless otherwise indicated. 

1. Electrified modifications or enhancements made to a source manufacturer's product line 
by a secondary or third party source will not be accepted. 

2. Provide integrated access control door hardware from the same manufacturer as 
standard mechanical door hardware, unless otherwise indicated. 

F. Regulatory Requirements: Comply with NFPA 70, NFPA 80, NFPA 101 and ANSI A117.1 
requirements and guidelines as directed in the model building code including, but not limited to, 
the following: 

1. NFPA 70 "National Electrical Code", including electrical components, devices, and 
accessories listed and labeled as defined in Article 100 by a testing agency acceptable to 
authorities having jurisdiction, and marked for intended use. 
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2. Where indicated to comply with accessibility requirements, comply with Americans with 
Disabilities Act (ADA), "Accessibility Guidelines for Buildings and Facilities (ADAAG)," 
ANSI A117.1 as follows: 

a. Handles, Pulls, Latches, Locks, and other Operating Devices: Shape that is easy 
to grasp with one hand and does not require tight grasping, tight pinching, or 
twisting of the wrist. 

b. Door Closers: Comply with the following maximum opening-force requirements 
indicated: 

1) Interior Hinged Doors: 5 lbf applied perpendicular to door. 
2) Fire Doors: Minimum opening force allowable by authorities having 

jurisdiction. 

3. NFPA 101: Comply with the following for means of egress doors: 

a. Latches, Locks, and Exit Devices: Not more than 15 lbf to release the latch. Locks 
shall not require the use of a key, tool, or special knowledge for operation. 

4. Fire-Rated Door Assemblies: Provide door hardware for assemblies complying with 
NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for fire ratings indicated, based on testing according to 
NFPA 252 (neutral pressure at 40" above sill) or UL-10C. 

a. Test Pressure: Positive pressure labeling. 

5. The installed access control system shall conform to all local jurisdiction requirements. 

G. Keying Conference: Reference Section 087100 “Door Hardware.” 

H. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in 
Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), 
Installer(s), Systems Integrator(s), and Contractor(s) to review proper methods and procedures 
for receiving, handling, and installing door and access control hardware to manufacturer's 
recommendations and according to specifications. 

1. Prior to installation of door hardware, arrange for manufacturers' representatives to hold 
a project specific training meeting to instruct the installing contractors' personnel on the 
proper installation and adjustment of their respective products. Product training to be 
attended by installers of door hardware (including electromechanical hardware) for 
aluminum, hollow metal and wood doors. Training will include the use of installation 
manuals, hardware schedules, templates and physical product samples as required. 

2. Inspect and discuss electrical roughing-in, power supply connections, and other 
preparatory work performed by other trades. 

3. Review sequence of operation narratives for each unique access controlled opening. 
4. Review and finalize construction schedule and verify availability of materials. 
5. Review the required inspecting, testing, commissioning, and demonstration procedures. 

I. At completion of installation, provide written documentation that components were applied to 
manufacturer's instructions and recommendations and according to approved schedules. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware 
delivered to Project site. Do not store electronic access control hardware, software or 
accessories at Project site without prior authorization. 

1. Access control firmware and software: Where approved and directed, inventory upon 
receipt and store electronic access control equipment in a secure, temperature and 
humidity controlled environment in original manufacturer's sealed containers.  

B. Tag each item or package separately with identification related to the final Door Hardware 
Schedule, and include basic installation instructions with each item or package. 

C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software 
and related accessories directly to Owner via registered mail or overnight package service. 
Instructions for delivery to the Owner shall be established at the "Keying Conference". 

1.6 COORDINATION 

A. Integrated Access Control Door Hardware and Electrical Coordination: Coordinate the layout 
and installation of scheduled integrated access control door hardware, and related access 
control equipment, with required connections to source power junction boxes, power supplies, 
detection and monitoring hardware and fire alarm system. 

1. Access Control System Interface: The integrated access control hardware to interface 
and be connected to the access control system described under Division 28 "Access 
Control Systems". Coordinate the installation and configuration of the electrified door 
hardware and access control systems firmware and software with the hardware specified 
in this Section. 

B. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other 
work specified to be factory prepared for installing standard and electrified door hardware. 
Check Shop Drawings of other work to confirm that adequate provisions are made for locating 
and installing hardware to comply with indicated requirements. 

C. Door and Frame Preparation: Related Division 08 Sections (Steel, Aluminum and Wood) doors 
and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive 
the installation of the specified electrified, monitoring, signaling and access control system 
hardware without additional in-field modifications. 

1.7 WARRANTY 

A. General Warranty: Reference Division 01, General Requirements. Special warranties specified 
in this Article shall not deprive Owner of other rights Owner may have under other provisions 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. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace 
components of standard and electrified door hardware that fails in materials or workmanship 
within specified warranty period after final acceptance by the Owner. Failures include, but are 
not limited to, the following: 

1. Structural failures including excessive deflection, cracking, or breakage. 
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2. Faulty operation of the hardware. 
3. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 
4. Electrical component defects and failures within the systems operation. 

C. Standard Warranty Period: One year from date of Substantial Completion, unless otherwise 
indicated. 

D. Special Warranty Periods:  

1. Two years for electromechanical and integrated access control door hardware. 
2. Five years for motorized electric latch retraction exit devices. Ten years for mortise locks 

and latches. 

1.8 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and 
maintenance instructions as needed for Owner's continued adjustment, maintenance, and 
removal and replacement of standard and access control door hardware. 

B. Maintenance Service: Beginning at Substantial Completion, and running concurrent with the 
specified warranty period, provide continuous (6) months full maintenance including repair and 
replacement of worn or defective components, lubrication, cleaning, and adjusting as required 
for proper door opening operation. Provide parts and supplies as used in the manufacture and 
installation of original products. 

1.9 SCOPE OF WORK 

A. Access Control Site Management System: Furnish and install at the indicated locations the 
specified integrated access control door hardware for a completely operational access control 
and security site management system. System includes, but is not necessarily limited, to the 
following: 

1. Electrified integrated access control locks and exit hardware, special tools, operating 
manuals, and required cabling and accessories as detailed below and listed in the 
Access Control Hardware Sets at the end of Part 3. 

a. Provide manufacturer approved integrated access control locks and exit hardware 
that are functionally compatible with the specified access control equipment 
interfaces. 

2. Owner to provide the following: 

a. Owner will be responsible for ensuring that each computer hardware component 
includes the required interfaces, expansion boards, and peripherals that will be 
necessary to allow the system to operate as described within this specification and 
as indicated on the drawings. 

b. Power Sourcing, Network Switches and Wireless Access Points: Quantity as 
required to accommodate installed access control (and video surveillance) 
devices. 

c. Network Control Processor Connections: 

1) LAN/Ethernet communication ports (jacks) and network interface cards as 
needed, CAT5e (CAT6) cabling from network router/switch to network 
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control processor, outlet and cover plates and/or patch cables required for 
network connection within each designated IT/Telecom room. 

2) Required static IP addresses. 

3. Power Supplies, including battery, uninterrupted backup power supply (UPS) and 
separately fused surge protection, required for the integrated access control door 
hardware. 

4. Installation, final configuration and commissioning of integrated access control door 
hardware, power supplies and related accessories. 

5. Provide manufacturer required power controllers, interface boards, and programming that 
may be required for approved electric latch retraction exit devices supplied under Division 
08 Section "Door Hardware." 

6. Electrical contractor, Division 26, to provide the following: 

a. Source power wiring (120VAC) as required for the integrated access control door 
hardware and power supplies. This includes quad outlets as required on a 
dedicated circuit in the designated IT/Telecom room(s) and the related conduit, 
stub-in, junction boxes and connectors required for the source power delivery and 
connections.  

b. Provide required conduit, stub-in, junction and back boxes for the integrated 
access control door hardware at each access controlled opening per plan drawings 
and specs. Supply and install conduit between the aforementioned devices and 
between the electrical junction boxes, power supplies and access control 
equipment located on or above the door opening.  

1) At electrified hardware power transfers provide conduit on the secured side 
of the opening from the power transfer, thru-wire hinge, or serviceable panel 
location on the frame jamb to the related power supplies and access control 
equipment. 

c. Electrical Contractor to provide all 120VAC cabling connections and terminations 
from the electrical junction boxes to these electrical devices. 

7. Access Control System Integrator to provide the following: 

a. Low voltage wiring (12/24VDC) and communication required for electrified and 
integrated access control door hardware, remote card readers, keypads, or display 
terminals, monitoring and signaling switches, and power supplies. Work includes 
related connectors, final terminations, and hook-ups required for a complete and 
functional access controlled opening in accordance with applicable codes and 
specified system operational narratives.  

8. Final connections to fire alarm system, if required, by electrical and fire alarm system 
contractors. 

9. Provide permits, submittals and approvals required by the authority having jurisdiction, 
prior to commencing with work. 
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PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. General: Provide integrated access control door hardware and accessories for each designated 
opening to comply with requirements in this Section and with the Access Control Hardware Sets 
listed at the end of Part 3. 

1. Access Control Hardware Sets: Requirements for quantity, item, model, design, grade, 
finish, size, and other distinctive qualities of each type of integrated door and access 
control hardware are indicated in the Access Control Hardware Sets at the end of Part 3. 

B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other 
distinctive qualities of each type of mechanical and electrified door hardware are indicated in the 
Hardware Sets at the end of Part 3. Products are identified by using door hardware 
designations, as follows: 

a. Named Manufacturer's Products: Product designation and manufacturer are listed 
for each door hardware type required for the purpose of establishing minimum 
requirements. Manufacturers' names are abbreviated in the Door Hardware 
Schedule. 

C. System Design: The electrified door hardware specified to include standardized components 
regularly manufactured and utilized within the source manufacturer’s product lines. 

1. Electronic integrated locking hardware to be non-proprietary in design and 
implementations, providing for an open protocol platform across multiple access control 
systems manufacturers and software applications. The installed integrated product is to 
be part of a single, cohesive access control system. 

D. Substitutions: Requests for substitution and product approval for inclusive mechanical and 
electrified access control door hardware, in compliance with specifications, must be submitted in 
writing and in accordance with the procedures and time frames outlined in Division 01 
"Substitution Procedures". Approval of requests is at the discretion of the architect, owner, and 
their designated consultants. 

E. The electrified access control door hardware contained in this Section represents a complete 
engineered system. If alternate products are submitted, it is the responsibility of the Supplier to 
provide an acceptable complete and working system layout, including re-engineering of 
elevation and wiring diagrams, as applicable. Complete systems to include at a minimum the 
required power supplies, power transfers, and electrified and integrated locking hardware and 
accessories. 

2.2 POWER TRANSFER DEVICES 

A. Concealed Quick Connect Electric Power Transfers: Provide concealed wiring pathway housing 
mortised into the door and frame for low voltage electrified door hardware. Furnish with Molex™ 
standardized plug connectors and sufficient number of concealed wires (up to 12) to 
accommodate the electrified functions specified in the Door Hardware Sets. Connectors plug 
directly to through-door wiring harnesses for connection to electric locking devices and power 
supplies. Wire nut connections are not acceptable. 

1. Acceptable Manufacturers: 
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a. Securitron (SU) - EL-CEPT Series. 

A. Provide mortar guard enclosure on steel frames installed at masonry openings for each 
electrical hinge specified. 

B. Electric Door Hardware Cords: Provide electric transfer wiring harnesses with standardized plug 
connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-door 
wiring harnesses for connection to electric locking devices and power supplies. Provide 
sufficient number of concealed wires to accommodate electric function of specified hardware. 
Provide a connector for through-door electronic locking devices and from hinge to junction box 
above the opening. Wire nut connections are not acceptable. Determine the length required for 
each electrified hardware component for the door type, size and construction, minimum of two 
per electrified opening. 

1. Acceptable Manufacturers: 

a. McKinney Products (MK) - Inner Door Cord 3 inches: QC-C003P. 

b. McKinney Products (MK) - Inner Door Cord 3 foot door: QC-C206P. 

c. McKinney Products (MK) - Inner Door Cord 4 foot door: QC-C306P. 

d. McKinney Products (MK) - Inner Door Cord 15 feet: QC-C1500P. 

e. McKinney Products (MK) - Hinge to Junction Panel 15 feet: QC-C1500P. 
 
Provide one each of the following tools as part of the base bid contract: 

f. McKinney Products (MK) - Electrical Connecting Kit: QC-R001. 

g. McKinney Products (MK) - Connector Hand Tool: QC-R003. 

2.3 INTEGRATED WIEGAND OUTPUT ACCESS CONTROL LOCKS 

A. Integrated Wiegand Output Mortise Locks: Wiegand output ANSI A156.13, Grade 1, mortise 
lockset with integrated card reader, request-to-exit signaling, door position status switch, and 
latchbolt monitoring in one complete unit. Hard wired, solenoid driven locking/unlocking control 
of the lever handle trim, 3/4" deadlocking anti-friction latch, and 1" case-hardened steel 
deadbolt. Lock is U.L listed and labeled for use on up to 3 hour fire rated openings. Available 
with or without keyed high security cylinder override. 

1. Open architecture, hard wired platform supports centralized control of locking units with 
new or existing Wiegand compatible access control systems. Latchbolt monitoring and 
door position switch act in conjunction to report door-in-frame (DPS) and door latched 
(door closed and latched) conditions. 

2. Reader supports either HID 125 kHz proximity (up to 39 bits, including Corporate 1000) 
or 13.56 MHz (2K-32K) iClass® credentials. 

3. 12VDC external power supply required for reader and lock, with optional 24VDC 
operation available with iClass® reader (125 kHz reader is always 12VDC). Fail safe or 
fail secure options.  

4. Installation requires only one cable run from the lock to the access control panel without 
requirements for additional proprietary lock panel interface boards or modules. 

5. Installation to include manufacturer's access control panel interface board or module 
where required for Wiegand output protocol. 

a. Acceptable Manufacturers: 

1) Corbin Russwin Hardware (RU) - Access 600 - ML20600 RNE1 Series. 
2) Sargent Manufacturing (SA) - Harmony - H1/H2 8200 Series. 
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2.4 INTEGRATED WIEGAND OUTPUT ACCESS CONTROL EXIT DEVICES 

A. Wiegand Output Integrated Card Reader Exit Hardware: Wiegand output ANSI 156.3 Grade 1 
rim, mortise, and vertical rod exit device hardware with integrated proximity card reader, 
latchbolt and touchbar monitoring, and request-to-exit signaling, in one complete unit. Hard 
wired, solenoid driven locking/unlocking control of the lever handle exit trim with 3/4" throw latch 
bolt. U.L listed and labeled for either panic or "fire exit hardware" for use on up to 3 hour fire 
rated openings. Available with or without keyed high security cylinder override. 

1. Open architecture, hard wired platform supports centralized control of locking units with 
new or existing Wiegand compatible access control systems. Inside push bar (request-to-
exit) signaling and door position (open/closed status) monitoring (via separately 
connected DPS). 

2. Reader supports either HID 125 kHz proximity (up to 39 bits, including Corporate 1000) 
or 13.56 MHz (2K-32K) iClass® credentials. 

3. 12VDC external power supply required for reader, with optional 24VDC operation 
available with iClass® reader (125 kHz reader is always 12VDC). 24VDC required for 
solenoid operated exit trim (12VDC if applicable). Fail safe or fail secure options. 

4. Installation requires only one cable run from the exit hardware to the access control panel 
without requirements for additional proprietary lock panel interface boards or modules. 

5. Competitor Alternates Allowed Option>Installation to include manufacturer's access 
control panel interface board or module where required for Wiegand output protocol. 

6. Acceptable Manufacturers: 

a. Corbin Russwin Hardware (RU) - Access 600 - ED5000 RNE1 Series. 

b. Sargent Manufacturing (SA) - Harmony - H1/H2 80 Series. 

2.5 WIRELESS ACCESS CONTROL EXIT DEVICES 

2.6 ELECTRONIC ACCESSORIES 

A. Key Switches: Key switches furnished standard with stainless steel single gang face plate with a 
12/24VDC bi-color LED indicator. Integral backing bracket permits integration with any 1 1/4" or 
1 1/2" mortise type cylinder. Key switches available as momentary or maintained action and in 
narrow face plate options. 

1. Acceptable Manufacturers: 

a. Securitron (SU) - MK Series. 

B. Power Supplies: Provide Nationally Recognized Testing Laboratory Listed 12VDC or 24VDC 
(field selectable) filtered and regulated power supplies. Include battery backup option with 
integral battery charging capability in addition to operating the DC load in event of line voltage 
failure. Provide the least number of units, at the appropriate amperage level, sufficient to 
exceed the required total draw for the specified electrified hardware and access control 
equipment. 

1. Acceptable Manufacturers: 

a. Securitron (SU) - BPS Series. 
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2.7 CABLES AND WIRING 

A. Comply with Division 27 Section "Conductors and Cables for Electronic Safety and Security." 

B. Data Line Supervision: System to include alarm initiation capability in response to opening, 
closing, shorting, or grounding of data transmission lines. 

C. Install appropriate number of conductor pairs, in the wire gage (AWG) recommended by 
manufacturer, corresponding to the electronic locking functions specified, amperage drawn and 
distances covered between the power supplies, power transfer devices, electrified hardware 
and access control equipment. 

2.8 FABRICATION 

A. Fasteners: Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws. Provide screws according to 
manufacturers recognized installation standards for application intended. 

2.9 ACCESS CONTROL HARDWARE FINISHES 

A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes 
complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes 
indicated by certain manufacturers for their products. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Where specified, finishes on locksets, latchsets, exit devices and push/pull trim to incorporate 
an FDA recognized antimicrobial coating (MicroShield™) listed for use on equipment as a 
suppressant to the growth and spread of a broad range of bacteria, algae, fungus, mold and 
mildew. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine scheduled openings, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Examine roughing-in for electrical source power to verify actual locations of wiring connections 
before electrified and integrated access control door hardware installation. 

C. Notify architect of any discrepancies or conflicts between the door schedule, door types, 
drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have 
been resolved in writing. 
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3.2 PREPARATION 

A. Doors and frames at scheduled access controlled openings to be properly prepared to receive 
specified electrified and access control hardware and connections without additional in-field 
modifications. 

3.3 INSTALLATION 

A. Install each item of mechanical and electromechanical hardware and access control equipment 
to comply with manufacturer's written instructions and according to specifications. 

1. Installers are to be trained and certified by the manufacturer on the proper installation 
and adjustment of fire, life safety, and security products including: hanging devices; 
locking devices; closing devices; and seals.  

B. Mounting Heights: Mount door hardware units at heights indicated in following applicable 
publications, unless specifically indicated or required to comply with governing regulations: 

1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural 
Hardware for Standard Steel Doors and Frames." 

2. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for 
Wood Flush Doors." 

3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 
"Accessibility Guidelines for Buildings and Facilities." 

4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is 
located. 

C. Retrofitting: Install door hardware to comply with manufacturer's published templates and 
written instructions. Where cutting and fitting are required to install door hardware onto or into 
surfaces that are later to be painted or finished in another way, coordinate removal, storage, 
and reinstallation of surface protective trim units with finishing work specified in Division 9 
Sections. Do not install surface-mounted items until finishes have been completed on 
substrates involved. 

D. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. 
Control the handling and installation of hardware items so that the completion of the work will 
not be delayed by hardware losses before and after installation. 

E. Boxed Power Supplies: Verify locations with Architect. 

1. Configuration: Provide the least number of power supplies required to adequately serve 
doors with access control equipment. 

F. Final connect the system control switches (integrated reader locking hardware, remote readers, 
keypads, etc.), and monitoring and signaling equipment to the related Controller devices at each 
opening to properly operate the electrified door and access control hardware according to 
system operational narratives. 

G. Stand Alone System Application Software: Install, and test stand alone system application 
software for the complete and proper operation of systems involved.  

H. Networked System Application Software: Reference Division 28 Section "Access Control 
Systems". 
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3.4 FIELD QUALITY CONTROL 

A. Field Inspection: Perform a final inspection of the installed door hardware and access control 
system and state in report whether installed work complies with or deviates from requirements, 
including whether each component representing the opening assembly is properly installed, 
adjusted, operating and performing to system operational narratives. 

B. Commissioning and Testing Schedule: Reference Division 28 Section "Access Control System." 

3.5 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit. Replace units that cannot be adjusted to 
operate as intended. Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 

3.6 CLEANING AND PROTECTION 

A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed 
hardware installed on doors during the construction phase. Install any and all hardware at the 
latest possible time frame. 

B. Clean adjacent surfaces soiled by door hardware installation. 

C. Clean operating items as necessary to restore proper finish. and provide final protection and 
maintain conditions that ensure door hardware is without damage or deterioration at time of 
owner occupancy. 

3.7 DEMONSTRATION 

A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and 
electromechanical door hardware. 

3.8 DOOR HARDWARE SCHEDULE 

A. The hardware sets represent the design intent and direction of the owner and architect. They 
are a guideline only and should not be considered a detailed hardware schedule. 
Discrepancies, conflicting hardware and missing items should be brought to the attention of the 
architect with corrections made prior to the bidding process. Omitted items not included in a 
hardware set should be scheduled with the appropriate additional hardware required for proper 
application and functionality. 

B. Refer to Section 080671, Door Hardware Schedule, for hardware sets. 

END OF SECTION 087400 
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GYPSUM BOARD 

 

 
 
PART 1 GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Acoustical insulation. 
2. Gypsum board. 
3. Cementitious panels. 
4. Taping and bedding of gypsum board. 

 
B. Related Sections: 

1. Division 01: General Requirements 
2. Section 07 9200 - Joint Sealers. 

 
1.2 REFERENCES 
 

A. American National Standards Institute (ANSI): 
1. A108.11 - Interior Installation of Cementitious Backer Units. 
2. A118.9 - Test Methods and Specifications for Cementitious Backer Units. 

 
B. ASTM International (ASTM): 

1. C475 - Standard Specification for Joint Compound and Joint Tape for Finishing Gypsum Board. 
2. C514 - Standard Specification for Nails for the Application of Gypsum Wallboard. 
3. C665 - Standard Specification for Mineral Fiber Blanket Thermal Insulation for Wood Frame 

and Light Construction Buildings. 
4. C1002 - Standard Specification for Steel Drill Screws for the Application of Gypsum Board. 
5. C1047 - Standard Specifications for Accessories for Gypsum Wallboard and Gypsum Veneer 

Base. 
6. C1178 - Standard Specification for Glass Mat Water-Resistant Gypsum Backing Panel. 
7. C1396 - Standard Specification for Gypsum Board. 
8. C1629 - Standard Classification for Abuse-Resistant Nondecorated Interior Gypsum Panel 

Products and Fiber-Reinforced Cement Panels. 
9. D3273 - Standard Test Method for Resistance to Growth of Mold on the Surface of Interior 

Coatings in an Environmental Chamber. 
10. E90 -  Standard Test Method for Airborne Sound Transmission Loss of Building Partitions. 
11. E413 - Standard Test Method for Classification for Rating Sound Insulation. 

 
C. Gypsum Association (GA): 

1. GA-214 - Levels of Gypsum Board Finish. 
2. GA-216 - Recommended Specifications for the Application and Finishing of Gypsum Board. 
3. GA-600 - Fire Resistance Design Manual. 

 
D. Underwriters Laboratories, Inc. (UL) - Fire Resistance Directory. 

 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Product Data: Illustrate panel product types, thicknesses, and locations; acoustical insulation; 

and accessories. 
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1.4 QUALITY ASSURANCE 
 

A. Fire Resistance Ratings: 
1. Construct assemblies to achieve fire resistance ratings indicated on Drawings, in accordance 

with applicable GA or U design number. 
2. If requirements of assembly numbers referenced conflict with Contract Document requirements, 

conform to assembly requirements. 
 

B. Acoustic Ratings: Construct assemblies to achieve acoustic ratings indicated on Drawings, tested to 
ASTM E90 and classified in accordance with ASTM E413. 

 
1.5 PROJECT CONDITIONS 
 

A. Do not install gypsum board until building is substantially weathertight. 
 

B. Maintain temperature in spaces in which work is being performed above 50 degrees F during and 
after installation. 

 
PART 2 PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers - Gypsum Panels: 
1. CertainTeed Gypsum, Inc. 
2. GP Gypsum Corporation. 
3. National Gypsum Co. 
4. Temple-Inland. 
5. USG Corporation. 

 
B. No Substitutions 

 
C. Acceptable Manufacturers - Cementitious Panels: 

1. James Hardie Building Products, Inc. 
 

D. Substitutions: Under provisions of Division 01 
 
2.2 MATERIALS - GYPSUM PANELS 
 

A. Regular Gypsum Board: ASTM C1396; 48 inches wide x 5/8 inch thick, or thickness as indicated in 
drawings, maximum practical length, tapered edge. 

 
B. Impact-Resistant Gypsum Board: ASTM C1396 and ASTM C1629, Classification Level [I,] [2,] [3]; 48 

inches wide x 5/8 inch thick, maximum practical length, tapered edge; apply to walls where indicated. 
 

C. Water Resistant Gypsum Board: ASTM C1396; 48 inches wide x 5/8 inch thick, maximum practical 
length, water resistant; apply to walls to receive tile, sanitary wall panels, and walls at janitor closets 
and toilet rooms. 

 
 
2.3 MATERIALS - CEMENTITIOUS PANELS 
 

A. Cementitious Panels: ANSI A 118.9, high density, cementitious with glass fiber reinforcing, 5/8 inch 
thick x 48 inches wide, maximum practical length, ends and edges square cut. 

 
2.4 ACCESSORIES 
 

A. Fasteners: ASTM C1002, Type W and S Screws, minimum 5/8 inch penetration into wood framing. 
 

B. Acoustical Insulation:  
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1. ASTM C665, Type I, glass fiber composition, unfaced. 
2. Free from urea-formaldehyde resins, phenol, acrylics, and artificial colors. 

 
C. Adhesive:  

1. Type recommended by gypsum panel manufacturer. 
 

D. Trim Accessories: ASTM C1047. 
 

1. Corner reinforcement: GA-216, Type CB-100 x 100. 
2. Casing: GA-216, Type LC. 
3. Control joint. 

 
E. Acoustical Sealer: Specified in Section 07 9200. 

 
F. Joint Treatment Materials:  

1. Reinforcing tape and joint compound; ASTM C475. 
 
PART 3 EXECUTION 

 
3.1 INSTALLATION OF GYPSUM PANELS 
 

A. Install panels and accessories in accordance with ASTM C754, GA-216, and manufacturer's 
instructions. 

 
B. Accurately cut panels to fit around openings and projections. Do not tear face paper or break gypsum 

core. 
 

C. Apply panels in most economical manner, with ends and edges occurring over supports. 
 

D. Apply panels at fire-rated assemblies as required by design assembly. 
 

E. Stagger joints on opposite sides of partitions. 
 

F. Do not locate joints to align with edges of openings unless a control joint is installed. 
 

G. Mechanically fasten panels to framing. Place fasteners minimum 3/8 inch from edges of panels; drive 
heads slightly below surface. Stagger fasteners at abutting edges. 

 
H. Apply face layer of double layer applications with joints offset from those in base layer; secure with 

mechanical fasteners to framing or with adhesive to base layer. 
 

I. At deflection compensating head tracks, cut panels 1/2 inch short of structure at head; do not secure 
panels to top runner channel. 

 
J. Treat cut edges and holes in moisture resistant gypsum board with joint sealer. 

 
K. Where recessed items occur in fire rated partitions, box item on all sides with gypsum board as 

required to maintain continuity of fire rating. 
 
3.2 INSTALLATION OF ACOUSTICAL PARTITIONS 
 

A. Extend acoustical partitions past intersecting non-acoustical partitions. 
 

B. Install acoustical insulation: 
1. Butt to framing members and adjacent construction.  
2. Carry around pipes, wiring, outlets, and other construction without voids.  
3. Press against one gypsum board surface to form slight air space on opposite side. 

 
C. Seal acoustical partitions at perimeter and around penetrations: 
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1. Apply continuous bead of sealer between gypsum panel edges and adjacent construction.  
2. Seal space between gypsum panels at control joints, prior to installing metal control joint. 
3. Apply sealer to penetrations through partitions. 

 
3.3 INSTALLATION OF ACOUSTICAL INSULATION ABOVE CEILINGS 
 

A. Install acoustical insulation in continuous layer. Butt tightly to adjacent insulation and to other 
construction.  

 
B. Carry over pipes, wiring, boxes, and other construction without voids.  

 
3.4 INSTALLATION OF CEMENTITIOUS PANELS 
 

A. Install in accordance with ANSI A108.11 and manufacturer's instructions. 
 

B. Apply panels horizontally, with ends occurring over supports. Stagger end joints in adjacent rows. 
 

C. Cut panels to fit around openings and projections. 
 

D. Mechanically fasten panels to framing at maximum 12 inches on center. 
 
3.5 INSTALLATION OF ACCESSORIES 
 

A. Install in accordance with manufacturer's instructions. 
 

B. Install corner reinforcement at outside corners. Use single lengths where length of corner does not 
exceed standard length. 

 
C. Install casings where indicated and where gypsum board abuts dissimilar materials or stops with 

edge exposed. 
 

D. Install control joints at ceilings: 
1. Where indicated on drawings 

 
E. Install control joints at walls and partitions: 

1. At changes in backup material. 
 

3.6 JOINT TREATMENT 
 

A. Treat joints and fasteners in gypsum board in accordance with GA-214. 
 

B. Levels of Finish: 
1. Surfaces to receive tile or stone: Level 2 finish. 
2. Surfaces to receive flat, eggshell paints or wall coverings, or as indicated: Level 4 finish. 
3. Surfaces to receive semigloss, gloss paints, or as indicated: Level 5 finish. 
4. See construction documents for additional information and specific locations for level 4 or level 

5 finishes. 
 
 

END OF SECTION 
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SECTION 09 30 00 

 

TILING 

 

 
 
PART 1  GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Porcelain tile floor and wall finishes. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
2. Section 07 9200 - Joint Sealers. 

 
C. Allowances:  

1. Include a unit cost allowance of $5.50 per square foot for tile. 
2. Installation is not included in amount of allowance, and is to be included in Contract Sum. 

 
1.2 REFERENCES 
 

A. American National Standards Institute (ANSI): 
1. A108/A118/A136.1 - American National Standard for Installation of Ceramic Tile. 
2. A137.1 - Specifications for Ceramic Tile. 

 
B. ASTM International (ASTM): 

1. A82/A82M - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement. 
2. A185/A185M - Standard Specification for Welded Steel Wire Reinforcement, Plain, for 

Concrete. 
3. C144 - Standard Specification for Aggregate for Masonry Mortar. 
4. C150 - Standard Specification for Portland Cement. 
5. C207 - Standard Specification for Hydrated Lime for Masonry Purposes. 
6. C847 - Standard Specification for Metal Lath. 
7. C1028 - Standard Test Method for Static Coefficient of Friction of Ceramic Tile and Other Like 

Surfaces by the Horizontal Dynamometer Pull-Meter Method. 
8. D226 - Standard Specification for Asphalt Saturated Organic Felt Used in Roofing and 

Waterproofing. 
9. D227 - Standard Specification for Coal-Tar Saturated Organic Felt Used in Roofing and 

Waterproofing. 
10. D4263 - Standard Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method. 
11. D4397 - Standard Specification for Polyethylene Sheeting for Construction, Industrial and 

Agricultural Applications. 
 

C. Tile Council of North America (TCNA) - Handbook for Ceramic Tile Installation. 
 

D. Resilient Floor Covering Institute (RFCI) - FloorScore Certification Program. 
 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Product Data: Manufacturer's installation, cleaning, and maintenance instructions. 
2. Samples:  

a. Tile: Full size samples in each color. 
b. Grout: 1/2 x 1/2 x 3 inch long samples showing available colors. 
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1.4 QUALITY ASSURANCE 
 

A. Installer Qualifications: Minimum 5 years’ experience in work of this Section. 
 

B. Tile and Trim Units: Meet ANSI A137.1, Standard Grade. 
 

C. Static Coefficient of Friction for Floor Tile: Minimum 0.60, tested to ASTM C1028 in dry condition. 
 

D. Mockup: 
1. Size: 4 x 8 feet. 
2. Show: Tile colors and patterns, joint profile, and control joint. 
3. Locate where directed. 
4. Approved mockup may remain as part of the Work. 

 
1.5 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver mortar, adhesive, and grout containers bearing hallmark certifying compliance with reference 
standards. 

 
B. Protect adhesive containers from freezing and overheating according to manufacturer's instructions. 

 
1.6 PROJECT CONDITIONS 
 

A. Environmental Requirements: Maintain minimum ambient temperature of 50 degrees F during and 
after installation. 

 
1.7 MAINTENANCE 
 

A. Extra Materials: One unopened carton of each tile. 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers - Tile: 
1. Design Basis: Contract Documents are based on products by Dal Tile and Emser TIle. 
2. Equivalent products by following manufacturers are acceptable: 

a. American Marazzi Tile, Inc.  
b. American Olean Tile Co., Inc.  

 
B. Acceptable Manufacturers - Setting and Grouting Materials:  

1. BASF Corporation. 
2. Bostik, Inc. 
3. Laticrete International, Inc. 
4. Mapei Corporation. 

 
C. Substitutions: Not permitted. 

 
2.2 MATERIALS 
 

A. Floor Tile: 
1. Size: 12 x 12 inches x 3/8” inch thick. 
2. Edge:Square. 
3. Color: Dal Tile - Aural Sands VL77 
4. Surface finish: Non slip 
5. Trim units: Beads, coves, color to match tile. 

 
B. Wall Tile: 

1. Size: 12 x 24 inches x 3/8” inch thick. 
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2. Edge:Square. 
3. Color: Emser Tile - Strands Olive 
4. Surface finish:  Mottle glazed. 
5. Trim units: Beads, coves, and bullnoses, color to match tile. 

 
C. Tile: To be selected with allowance listed in Part 1.1 (C). 

 
2.3 ACCESSORIES 
 

A. Latex-Portland Cement Mortar: ANSI A118.4, polymer modified dry set type. 
 

B. Dry Set Portland Cement Mortar: ANSI A118.1, polymer modified dry set type. 
 

C. Organic Adhesive:  
1. ANSI A136.1,  thin set bond. 

 
D. Portland Cement: ASTM C150, Type 1, white color. 

 
E. Sand: ASTM C144, clean, free of organic matter. 

 
F. Lime: ASTM C207, Type S, hydrated. 

 
G. Water: Clean, potable. 

 
H. Grout: 

1. ANSI  A118.6, polymer modified dry set type, unsanded.  
2. Color: To be selected from manufacturer's full color range. 

 
 

I. Joint Sealers: Specified in Section 07 9200. 
 

J. Joint Tape: Waterproof, perforated bedding tape. 
 
 
PART 3  EXECUTION 

 
3.1 PREPARATION 
 

A. Clean surfaces to remove loose and foreign matter that could impair adhesion. 
 

B. Remove ridges and projections. Fill voids and depressions with patching compound compatible with 
setting materials. 

 
C. Allowable Substrate Tolerances: 

1. Thin set method: 
a. Maximum variation in substrate surface: 1/8 inch in 8 feet. 
b. Maximum height of abrupt irregularities: 1/32 inch. 

 
D. Test concrete substrate to ASTM D4263; do not install tile until surfaces are sufficiently dry. 

 
3.2 INSTALLATION 
 

A. Install crack suppression membrane] [waterproof membrane] [sound control underlayment] in 
accordance with manufacturer’s instructions. 

 
B. Methods: 

1. Walls: ANSI A108.1A, thick set with Portland cement mortar bed A108.4, thin set with organic 
adhesive. 

2. Floors: ANSI  A108.5, thin set with latex-Portland cement mortar. 
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C. Minimize pieces less than one half size. Locate cuts to be inconspicuous. 

 
D. Lay tile to pattern [shown on Drawings.] [furnished by Architect.] Do not interrupt tile pattern through 

openings. 
 

E. Joint Width: 1/8 inch 
 

F. Make joints watertight, without voids, cracks, excess mortar, or excess grout.  
 

G. Fit tile around projections and at perimeter. Smooth and clean cut edges. Ensure that trim will 
completely cover cut edges. 

 
H. Install Trim: 

1. Inside corners: Cove units. 
2. Outside corners: Bead units. 
3. Base: Base units. 
4. Exposed tile ends: Bullnose units. 

 
I. Install thresholds where tile abuts dissimilar floor finish. Center on door or opening. 

 
J. Allow tile to set for a minimum of 48 hours before grouting. 

 
K. Grout tile joints in accordance with ANSI A108.10 without excess grout. 

 
L. Control Joints: 

1. Provide control joints at: 
a. Changes in backup material. 
b. Changes in plane. 
c. Over joints in substrate. 
d. Maximum 24 feet on center at interior locations except maximum 12 feet at surfaces 

exposed to direct sunlight. 
e. Maximum 16 feet on center at exterior locations. 

2. Form joints per TCNA Method EJ-171.  
3. Install joint backing and joint sealer as specified in Section 07 9200. 

 
3.3 ADJUSTING 
 

A. Remove and replace pieces that have been damaged during installation. 
 
3.4 PROTECTION 
 

A. Provide protection for completed work using nonstaining sheet coverings. 
 

B. Prohibit traffic on tile floors for minimum 3 days after installation. 
 
 

END OF SECTION 
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SECTION 09 51 00 

 

ACOUSTICAL CEILINGS 

 

 
 
PART 1 GENERAL  

 
1.1 SUMMARY 
 

A. Section Includes: 
1. Suspended metal ceiling grid system. 
2. Acoustical panels. 

 
B. Related Sections: 

1. Division 01: General Requirements 
 
1.2 REFERENCES 
 

A. ASTM International (ASTM): 
1. A641 - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire. 
2. C635 - Standard Specification for Metal Suspension Systems for Acoustical Tile and Lay-In 

Panel Ceilings. 
3. C636 - Standard Practice for Installation of Metal Ceiling Suspension Systems for Acoustical 

Tile and Lay-In Panels. 
4. E1264 - Standard Classification of Acoustical Ceiling Products. 

 
B. Ceiling and Interior Systems Construction Association (CISCA) - Ceiling Systems Handbook. 

 
C. Underwriters Laboratories, Inc. (UL) - Fire Resistance Directory. 

 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Samples: 

a. 12 x 12 inch acoustical panel samples. 
b. 6 inch long suspension system samples showing each profile. 

 
B. Quality Control Submittals: 

1. Certificates of Compliance: Certification from an independent testing laboratory that acoustical 
panels meet fire hazard classification requirements. 

 
1.4 QUALITY ASSURANCE 
 

A. Installer Qualifications: Minimum 5 years experience in work of this Section. 
 

B. Fire Hazard Classification: Class A rated, tested to ASTM E1264. 
 
1.5 PROJECT CONDITIONS 
 

A. Environmental Requirements: Install in approximately same conditions of temperature and humidity 
as will prevail after installation. 

 
1.6 MAINTENANCE 
 

A. Extra Materials: Two unopened carton of each acoustical panel. 
 
PART 2 PRODUCTS 
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2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers - Acoustical Units: 
1. Design Basis: Contract Documents are based on products by Armstrong World Industries, Inc. 
2. Equivalent products by following manufacturers are acceptable: 

a. Armstrong World Industries, Inc.  
b. Chicago Metallic Corporation.  
c. USG Corporation.  

 
B. Acceptable Manufacturers - Suspension System: 

1. Armstrong World Industries, Inc.  
2. Certainteed Corporation 
3. USG Corporation.  

 
C. Substitutions: Under provisions of Division 01. 

 
2.2 MATERIALS 
 

A. Suspension Grid System: 
1. ASTM C635, heavy duty, die cut, interlocking ends. 
2. Grid type: Exposed T. 
3. Material: Galvanized steel 
4. Runners: 1-1/2 inches high, 15/16  inch exposed width,  
5. Perimeter molding: Angle 
6. Finish: Factory applied enamel paint, sprayed and baked, white 
7. Accessories: Stabilizer bars, clips, splices, 

 
B. Acoustical Panels:  

1. Source: Ultima Lay-in by Armstrong or approved substitute. 
2. Size: 24 x 48 inches x 3/4” inch thick. 
3. Edge configuration:  Square Lay-in 
4. Performance requirements: Tested in accordance with ASTM E1264. 

a. NRC: 0.7. 
b. CAC: 35. 

 
2.3 ACCESSORIES 
 

A. Support Channels:  
1. Galvanized steel; size and type to suit application. 

 
B. Hanger Wire:  

1. ASTM A641, minimum 12 gage galvanized steel. 
 

C. Seismic Clips: Armstrong, Berc 2 Seismic Rx 
 

D. Impact Clips: Minimum 24 gage spring steel, manufacturer's standard profile. 
 

E. Touch-Up Paint: Color to match acoustical panels and suspension grid. 
 
PART 3 EXECUTION 

 
3.1 INSTALLATION 
 

A. Install ceilings in accordance with ASTM C636 and CISCA Handbook. 
 

B. Minimize panels less than one half size. 
 

C. Install molding around perimeters and abutting surfaces. Miter molding at exterior corners; cut flanges 
and bend web to form interior corners. 
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D. Space hanger wires as indicated on drawings. Install additional hangers where required to support 

light fixtures and ceiling supported equipment. 
 

E. Do not suspend hangers directly from wood deck. Attach steel channel horizontally to adjacent 
framing members; place hanger at regular spacing. 

 
F. Hang suspension system independent of walls, columns, ducts, pipes, and conduit. 

 
G. Where ducts or other equipment prevent regular spacing of hangers: 

1. Reinforce nearest related hangers to span extra distance, or: 
2. Suspend steel channel horizontally beneath duct or equipment; place hanger at regular 

spacing. 
 

H. Install main tees at maximum 48 inches on center. 
 

I. Install cross tees to form 24 x 48 inch modules. Lock cross tees to main tees. 
 

J. Support ends of tees on flange of perimeter molding. 
 

K. Place acoustical panels with edges resting flat on suspension grid. 
 

L. Cutting Acoustic Units: 
1. Cut to fit irregular grid and perimeter edge trim and around penetrations.  
2. Locate cuts to be concealed. 
3. Cut and field paint exposed edges of reveal edge units to match factory edge. 

 
M. Place hold down clips over cross tees at mid point of each module. 

 
N. Place impact clips over cross tees at mid point of each module. 

 
 

O. Installation Tolerances: Ceilings level to 1/8 inch in 12 feet measured in any direction. 
 
3.2 ADJUSTING 
 

A. Touch up minor scratches and abrasions to match factory finish. 
 
 

END OF SECTION 
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SECTION 09 65 13 

 

RESILIENT BASE 

 

 
 
PART 1  GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Resilient wall base. 

 
B. Related Sections: 

1. Division 01: Administrative, procedural, and temporary work requirements. 
 
1.2 REFERENCES 
 

A. ASTM International (ASTM) F1861 - Standard Specification for Resilient Wall Base. 
 

B. Resilient Floor Covering Institute (RFCI) - FloorScore Certification Program. 
 

1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Samples: 4 inch long samples showing available colors. 

 
1.4 MAINTENANCE 
 

A. Extra Materials: One unopened carton of each profile and color. 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

1. Design Basis: Contract Documents are based on products by Armstrong World Industries. 
B.  

 
C. Equivalent products by following manufacturers are acceptable: 

1. Allstate Rubber Corp.  
2. Burke Flooring. 
3. Johnsonite, Inc.  
4. Roppe Corp.  

 
D. Substitutions: Not Permitteed 

 
2.2 MATERIALS 
 

A. Resilient Base: 
1. Type: ASTM F1861, thermoplastic rubber. 
2. Thickness: 0.125 inch. 
3. Profile: Straight. 
4. Height: 4 inches. 
5. Length: Continuous rolls. 
6. Color and Finish: To be selected from manufacturer's full color range. 
7. End units and outside corners: Preformed; profile, size, and color to match base. 

 
2.3 ACCESSORIES 
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A. Adhesive:  
1. Water based, waterproof, recommended by base manufacturer. 

 
PART 3  EXECUTION 

 
3.1 PREPARATION 
 

A. Prepare surfaces to receive base: 
1. Remove materials that could interfere with adhesion. 
2. Fill low spots with patching compound; finish flush with adjacent surface. 
3. Remove high spots, ridges and nibs. 

 
3.2 INSTALLATION 
 

A. Apply adhesive continuously to back of base. 
 

B. Maintain top edge true to line and bottom edge in continuous contact with floor. Butt joints tight; butt 
base tight to adjacent construction. 

 
C. Do not install pieces less than 6 inches long. 

 
D. Miter and butt inside corners. 

 
E. At outside corners install preformed corner pieces. 

 
F. At exposed ends, install premolded units. 

 
G. Scribe to door frames and other interruptions. 

 
 

END OF SECTION 
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SECTION 09 65 19 

RESILIENT TILE FLOORING  

 

 

PART 1 GENERAL 

1.01 THIS SECTION INCLUDES 

A. Flooring and accessories as shown on the drawings and schedules and as indicated by the 
requirements of this section. 

1.02 RELATED DOCUMENTS 

A. Drawings and General Provisions of the Contract (including General and Supplementary 
Conditions and Division 1 sections) apply to the work of this section. 

1.03 RELATED SECTIONS 

A. Other Division 9 sections for floor finishes related to this section but not the work of this 
section. 

B. Division 3 Concrete; not the work of this section. 

C. Division 6 Wood and Plastics; not the work of this section. 

D. Division 7 Thermal and Moisture Protection; not the work of this section. 

1.04 QUALITY ASSURANCE AND REGULATORY REQUIREMENTS 

A. Select an installer who is competent in the installation of Mannington solid vinyl flooring with 
acrylic adhesive or two-part epoxy. 

B. If required, provide resilient flooring and accessories supplied by one manufacturer. 

C. If required, provide flooring material to meet the following fire test performance criteria as 
tested by a recognized independent testing laboratory: 

a. ASTM E 648 Critical Radiant Flux of 0.45 watts per sq. cm. or greater, Class I. 

b. ASTM E 662 (Smoke Generation) Maximum Specific Optical Density of 450 or less.   

1.05 SUBMITTALS 

A. Submit shop drawings, seaming plan, coving details, and manufacturer's technical data, 
installation and maintenance instructions (latest edition of "Mannington’s Professional 
Installation Guide,") for flooring and accessories. 

B. Submit the manufacturer's standard samples showing the required colors for flooring and 
applicable accessories. 

C. If required, submit the manufacturer's certification that the flooring has been tested by an 
independent laboratory and complies with the required fire tests.  

1.06  ENVIRONMENTAL CONDITIONS 

A. Deliver materials in good condition to the jobsite in the manufacturer's original unopened 
containers that bear the name and brand of the manufacturer, project identification, and 
shipping and handling instructions. 

B. Store materials in a clean, dry, enclosed space off the ground, and protected from the 
weather and from extremes of heat and cold.  Protect adhesives from freezing.  Store flooring, 
adhesives and accessories in the spaces where they will be installed for at least 48 hours 
before beginning installation. 
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C. Maintain a minimum temperature in the spaces to receive the flooring and accessories of 
65ºF (18ºC) and a maximum temperature of 85ºF (29ºC) for at least 48 hours before, during, 
and for not less than 48 hours after installation. Thereafter, maintain a minimum temperature 
of 55ºF (13ºC) in areas where work is completed. Protect all materials from the direct flow of 
heat from hot-air registers, radiators, or other heating fixtures and appliances. 

D. Install flooring and accessories after the other finishing operations, including painting, have 
been completed. Close spaces to traffic during the installation of the flooring. Do not install 
flooring over concrete slabs until they are sufficiently dry to achieve a bond with the adhesive, 
in accordance with the manufacturer's recommended bond and moisture tests. 

PART 2 PRODUCTS 

2.01 RESILIENT FLOORING MATERIALS 

A. Provide Amtico Stone Collection by Mannington Mills, Inc. : 

Construction Luxury Vinyl Tile & Plank 
Color Contractor to submit colors for owner selection 
Edge Finish Bevel edge standard 
Overall Thickness  0.098 inches (2.5 mm) 
Wearlayer Thickness  40 mil (1.0 mm) 
Finish Layer Quantum Guard HP urethane aluminum oxide 

topcoat cured by ultraviolet process with 20 year 
warranty 

Sizes (Style Dependent)  12” x 24” (305 x 610 mm) 
  
Specification (ASTM F-1700) Class 3, Type B 
Stain & Chemical Resistance (ASTM F-925) Excellent 
Wear Group Classification (EN 685) 23/33/42 
Electrostatic Performance (EN 1815, ISO 6356) <2kV 
Flooring Radiant Panel (ASTM-E-648) Class 1 – Passes  
N.B.S. Smoke Chamber (ASTM-E-662) <450 – Passes 
Slip Resistance (ASTM C1028) ADA Compliant 
Static Load Limit Armstrong Modified at 1,000 PSI - Pass 
Abrasion Resistance (EN 660) Group T, Volume Loss <2.0 mm3 
Residual Indentation (ASTM F-1914) <0.08 mm, Passes 
Dimensional Stability (ASTM F-2199) Passes 
Flexibility (ASTM F-1700) Passes 
IIC – Impact Insulation Class (ASTM E492) 1 ½” lightweight concrete – IIC 46 
STC – Sound Transmission Class (ASTM E90) 1 ½” lightweight concrete – STC 53 
Castor Chair Resistance (EN 425) Passes 
FloorScore Indoor Air Quality SCS Certified 
Warranty 20 Year Warranty Against Wear-Out From Normal Foot 
Traffic 
 

B.  Substitution:  Substitutions per Division 01 requirements. 

C.  Extra Stock:  Provide an additional 50 s.f. of extra stock.  Extra stock is over and above any 
overage provided by the manufacturer.  

 

2.03 ADHESIVES 

A. Provide Amtico Amtico PS Flooring Adhesive  

 

2.04 ACCESSORIES 

A. For patching, smoothing, and leveling monolithic subfloors (concrete, terrazzo, quarry tile, 
ceramic tile, and certain metals), provide a Portland cement-based patching compound. 
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B. For sealing joints between the top of wall base or integral cove cap and irregular wall surfaces 
such as masonry, provide plastic filler applied according to the manufacturer's 
recommendations. 

C. LVT must have the ability to be chemically welded to adjoining broadloom carpet materials. 

D. Provide transition/reducing strips tapered to meet abutting materials. 

E. Provide threshold of thickness and width as shown on the drawings.  

F. Provide resilient edge strips of width shown on the drawings, of equal gauge to the flooring, 
homogeneous vinyl or rubber composition, tapered or bullnose edge, with color to match or 
contrast with the flooring, or as selected by the Architect from standard colors available. 

G. Provide metal edge strips of width shown on the drawings and of required thickness to protect 
exposed edges of the flooring.  Provide units of maximum available length to minimize the 
number of joints.  Use butt-type metal edge strips for concealed anchorage, or overlap-type 
metal edge strips for exposed anchorage.  Unless otherwise shown, provide strips made of 
extruded aluminum with a mill finish. 

PART 3 EXECUTION 

3.01 INSPECTION 

A. Examine subfloors prior to installation to determine that surfaces are smooth and free from 
cracks, holes, ridges, and other defects that might prevent adhesive bond or impair durability 
or appearance of the flooring material. 

B. Inspect subfloors prior to installation to determine that surfaces are free from curing, sealing, 
parting and hardening compounds; residual adhesives; adhesive removers; and other foreign 
materials that might prevent adhesive bond.  Visually inspect for evidence of moisture, 
alkaline salts, carbonation, dusting, mold, or mildew. 

C. Report conditions contrary to contract requirements that would prevent a proper installation. 
Do not proceed with the installation until unsatisfactory conditions have been corrected. 

D. Failure to call attention to defects or imperfections will be construed as acceptance and 
approval of the subfloor.  Installation indicates acceptance of substrates with regard to 
conditions existing at the time of installation.    

3.02 PREPARATION 

A. Smooth concrete surfaces, removing rough areas, projections, ridges, and bumps, and filling 
low spots, control or construction joints, and other defects with a portland cement-based 
compound as recommended by the flooring manufacturer. 

B. Remove paint, varnish, oils, release agents, sealers, and waxes. Completely remove any 
existing residual adhesives or completely encapsulate with a Portland cement-based skim 
coating compound. Remove curing and hardening compounds not compatible with the 
adhesives used, as indicated by a bond test or by the compound manufacturer's 
recommendations for flooring.  Avoid organic solvents. 

C. Perform subfloor Calcium Chloride Tests (and Bond Tests) as described in "Amtico 
Installation Guide," to determine if surfaces are dry; free of curing and hardening compounds, 
old adhesive, and other coatings; and ready to receive flooring.   

D. Vacuum or broom-clean surfaces to be covered immediately before the application of flooring.  
Make subfloor free from dust, dirt, grease, and all foreign materials. 

3.03 INSTALLATION OF FLOORING 

A. Install flooring in strict accordance with "Mannington’s Professional Installation Guide."  

B. Install flooring wall to wall before the installation of floor-set cabinets, casework, furniture, 
equipment, movable partitions, etc.  Extend flooring into toe spaces, door recesses, closets, 
and similar openings as shown on the drawings.  
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C. If required, install flooring on pan-type floor access covers.  Maintain continuity of color and 
pattern within pieces of flooring installed on these covers.  Adhere flooring to the subfloor 
around covers and to covers. 

D. Scribe, cut, and fit to permanent fixtures, columns, walls, partitions, pipes, outlets, and built-in 
furniture and cabinets. 

E. Chemically weld LVT to adjoining broadloom carpet materials (Mannington Integra HP). 

F. Install flooring with adhesives, tools, and procedures in strict accordance with the 
manufacturer's instructions.  Observe the recommended adhesive trowel notching, open 
times, and working times. 

3.04 INSTALLATION OF ACCESSORIES 

A. Apply top set wall base to walls, columns, casework, and other permanent fixtures in areas 
where top-set base is required. Install base in lengths as long as practical, with inside corners 
fabricated from base materials that are mitered or coped. Tightly bond base to vertical 
substrate with continuous contact at horizontal and vertical surfaces.  

B. Fill voids with plastic filler along the top edge of the resilient wall base or integral cove cap on 
masonry surfaces or other similar irregular substrates. 

C. Place resilient edge strips tightly butted to flooring, and secure with adhesive recommended 
by the edge strip manufacturer. Install edge strips at edges of flooring that would otherwise be 
exposed. 

D. Apply [butt-type] [overlap] metal edge strips where shown on the drawings, [before] [after] 
flooring installation. Secure units to the substrate, complying with the edge strip 
manufacturer's recommendations.    

3.05 CLEANING AND PROTECTION 

A. Perform initial maintenance according to the latest edition of the manufacturer’s maintenance 
and warranty literature. Protect installed flooring as recommended by the flooring 
manufacturer against damage from rolling loads, other trades, or the placement of fixtures 
and furnishings. 
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 SECTION  09 68 13 

 

CARPET TILE 

  

PART 1 - GENERAL 

 

1.01 SUMMARY 

 

A. Section Includes: Carpet removal, new carpet and accessories for direct glue down installation. 

 

B. Alternates or Substitutions: Approval of alternate or substitute products will be considered only under 

the terms and conditions as outlined below: 

 

  Whenever a particular make of material or trade name is specified herein, it shall be 

regarded as being indicative of the standards required.  Regardless of format of 

specifications, any product other than those named in Part 2 -Products, item number 2.01, 

must proceed as an alternate or substitute.  A bidder who proposes to quote on the basis of 

an alternate or substitute material or system shall submit to the architect or end user at least 

14 days prior to the scheduled bid date the following information: 

  1. Written application for approval of alternate or substitute to include specifications of 

alternate or substitute carpet on company letterhead and signed by company 

officer. 

2. “24” x “24” sample of the proposed alternate or substitute with recommended 

backing technology. 

3. A complete sample representation of colors available. 

4. Copies of warranties for proposed alternate or substitute. 

5. List of a minimum of three (3) jobs, one of which must be in use for at least ten (10) 

years, where alternate or substitute is/was used under similar conditions.  These 

jobs shall be located within one hundred (100) miles of the owner's office. Each job 

shall be available for inspection by the owner's representatives.   

6. Consideration will be given to only those alternates or substitutes that are approved 

prior to scheduled bid opening date. 

7. List of approved alternates or substitutes will be issued to all bidders prior to bid 

opening. 

 

C. General: The following publications of the issues listed below, but referred to hereinafter by basic 

designation, form a part of this specification to the extent as if bound herein: 

 

 American Society for Testing and Materials (ASTM): 

1. E648 – Test Method for Critical Radiant Flux of Floor Covering Systems Using a 

Radiant Heat Energy Source. 

2. E662 – Test Method for Smoke Density 

3. AATCC 16E- Color Fastness to Light 

4. AATCC 129- Color Fastness to Ozone and Gas 

5. AATCC 134- Static Generation of Fiber 

6. AATCC 175- Red 40 Stain Test 

7. DOC-FF-1-70- Pill Test 

8. Moisture Penetration by Impact 

 

1.02 SUBMITTALS 

 

A. Layout Drawings: Show layout of each carpet type installation, at 1/8" scale. 

 

B. Samples: Submit for verification purposes, 9" x 9" samples of each carpet required.  Samples shall 

be accompanied by manufacturer's technical specification for each carpet required using terminology 

characteristics as listed in this specification.  Also include a complete representation in sample form 

of all available colorations. 
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C. Maintenance Data: Submit manufacturer's printed maintenance recommendations for the care, 

cleaning, and maintenance of the carpet, including detailed instructions pertaining to hot water 

extraction methods. 

 

1.03 QUALITY ASSURANCE 

 

A. Flooring Contractor's Qualifications: Firm with not less than 5 consecutive years of experience in 

installation of commercial carpeting of type, quantity and installation methods similar to work of this 

section.  FLOORING CONTRACTOR SHALL SUBMIT WITH BID PROPOSAL WRITTEN 

CERTIFICATION FROM CARPET MANUFACTURER THAT CERTIFIES FIRM AS AN APPROVED 

INSTALLER FOR THIS PROJECT. 

 

B. Manufacturer's Qualifications: Firm (carpet mill) with not less than 5 consecutive years of production 

experience with carpet similar to type specified in this section; whose published product literature 

clearly indicates general compliance of products with requirements of this section. Manufacturer 

must be ISO 14001 certified. 

 

C. Measurement Verification: Dimensions shown on drawings are approximate.  It is the Flooring 

Contractor's responsibility to verify all dimensions and job site conditions; order sufficient yardage to 

fully carpet areas as indicated and to fill overage requirements as specified.  No substitutions shall 

be permitted to make up for any shortage of material in overage or in carpet to be installed. 

 

D. Flooring Contractor shall be totally responsible for the accuracy of his measurements of total 

yardage, individual floor yardage, and dye lot yardage requirements; no additional compensation 

shall be allowed for shortage of materials. 

 

E. Dye Lots: All carpet of the same type in continuous areas shall be from the same dye lots. Carpets 

that are piece dyed and are limited to dye batch sizes must be approved by the owner.  Transition 

from one dye lot to another shall be detailed on shop drawings and approved by owner. 

 

F. Owner reserves the right to test carpet at their expense to verify that the delivered carpet is as 

specified.  If carpet does not meet specifications, manufacturer will reimburse owner the testing 

expense and the carpet may be rejected.  

 

1.04 PRODUCT DELIVERY, STORAGE & HANDLING 

 

A. Deliver carpeting materials in original mill protective wrapping with mill register numbers and tags 

attached.  Maintain wrappers and protective covers in place until carpet is ready for installation.  

Store inside, in well-ventilated area, protected from weather, moisture and soiling. 

 

B. Deliver all required overages and maintenance stock to owner's specified location prior to beginning 

installation. 

 

1.05 JOB CONDITIONS 

 

A. Environmental Conditions: Maintain temperatures in space in accordance with carpet or adhesive 

manufacturer's recommendations, but in no case less than 65 degrees F for 24 hours prior to, during 

and after installation.  Subfloor temperature should be a minimum 65 degrees F for 24 hours prior to 

and after installation.  

 

B. Precondition: All of the carpet shall be spread in a room on site 24 hours prior to actual installation 

with the room preconditioned at a minimum of 65 degrees F with humidity between 10% to 65%. 

 

C. Moisture: A calcium chloride test should be performed on the concrete to detect the presence of 

moisture.  Acceptable results require that moisture content does not exceed 8 lbs. per 1,000 square 

feet per 24 hours.  One calcium chloride test should be performed for every 300 yards of carpet. 

Relative Humidity ASTM-F-2170 test method maybe be used in place of calcium chloride test.  

Acceptable moisture levels are 90% maximum relative humidity. Alkalinity tests must also 
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be performed.  PH should register no more than 10.  All tests should be documented and results 

saved. 

 

1.06 EXTRA STOCK 

 

A. General: Furnish 5% additional yardage of each carpet type required; extra yardage is over and 

above any overage provided by manufacturer.  Normal manufacturing overage not to exceed 10% 

for under 1000 yards, not to exceed 5% for over 1000 yards.  Deliver to the Owner uncut in clearly 

marked dust-proof packages prior to commencement of work; store where directed. 

 

PART 2 -  PRODUCTS 

 

2.01 CARPET  

  

*  All substitutions of equal products must be approved 14 days prior to bid. 

 

A. Carpet Type CPT-1 – Mannington Commercial Style:  SERIKOS II Infinity Modular 

B. Carpet shall meet the following minimum requirements: 

 Construction:  Enhanced Textured Loop – Non-phthalate construction 

  Color:    Contractor to provide samples for selection from manufacturer’s standard 

colors 

Face Fiber:  Invista Antron Legacy Type 6,6 Four Hole, Hollow Filament Nylon, with Permanent 

Stain and Bleach Protection, Static Control, and Duratech Soil Resistant Treatment, 

and a Fiber Modification Ratio of < 1.5 

Dye Method: Solution / Yarn 

Gauge: 1/10 

Stitches Per Inch: 9.83 

Pile Thickness: .125  Inches     

Tufted Yarn Weight: 20 Ounces Per Square Yard 

Density: Average Density = 5,760;  Weight Density = 115,200 

 Soil Retardant  DuraTech by Invista 

 Stain Resistance  XGuard with 15 Year Limited Warranty Against Staining 

Bleach Resistance ColorSafe with 15 Year Limited Warranty Against Color Loss from Bleach Spills 

Primary Backing: 100% Woven Synthetic 

Secondary Backing: Infinity™ Modular Reinforced Vinyl Composite Closed Cell Polymer 

Recycled Content: Approximately 15% Pre-Consumer 

 Size:   24 x 24 

Fiber Modification Ratio: < 1.5; To estimate the Modification Ratio of a fiber shape, the size of the 

outer circle’s circumference of the fiber is compared to the size of the inner 

circle’s circumference. The smaller the number, the less likely the fiber 

shape will trap and hold soil and be subject to premature crushing and 

matting.  

 Static Control:  < 3.0 KV when tested under AATCC 134 

 Flammability:   

  a. DOC-FF-1-70 Pill Test:   Passes. 

  b. Floor Radiant Panel:   Meets NFPA Class 1 when tested per ASTM-E-648 glue 

down. 

  c. NBS Smoke Chamber   Less than 450 Flaming Mode. Per ASTM-E-662 

 Colorfastness: 

  a. Lightfastness - AATCC 16E-1982 - Dark color: Gray scale rating of 4 or better after 

160 standard fading hours as compared to AATCC Gray Scale for evaluation 

change in color. 

  b. Ozone and Gas - AATCC 129-1981 - Rating 3 or better per color AATCC 

transference scale. 

  Moisture Barrier:  Passes Moisture Impact at 10,000 cycles. 

    Passes British Spill Test 

Indoor Air Quality: Manufacturer must demonstrate that carpet is certified under the CRI 

Green Label Plus Program. 
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NSF 140 Certification: SCS Sustainable Choice Gold 

  Carpet Manufacturers: Subject to compliance with specifications, the following manufacturer is 

approved.   

    Mannington Commercial, Contact: Customer Service 800-241-2262 

Pattern and Color: Understanding the importance of pattern and color for aesthetics, as well 

as appearance retention and maintainability, architect or owner reserves 

the right to reject any product or manufacturer based solely on pattern 

and color considerations. 

 

C.  Substitutions:  Substitutions per Division 01 requirements. 

 

B.  WARRANTIES 

 

1. Definition of Lifetime: Lifetime is defined as the period from which materials are installed until the 

date in which the owner removes them from service. 

2.  Manufacturer’s Lifetime Warranty, non-prorated, against product failure covering all costs 

including freight, labor, and material for the following: 

• Edge Ravel  

• Back delamination  

• Superior tuft bind in high traffic environments, wet or dry     

• Static protection as stated above 

• Moisture Barrier-Pre-Coat and Backing 

• Wear - No more than 10% Face Yarn Loss 

• Adhesive failure 

 

C. CATIONIC STAIN RESISTANCE 

 

1. Stain resistant properties must be permanent and not removable by commercial cleanings or 

abrasive wear, i.e., XGuard stain resistant treatment.  Under GSA requirements stain resistant 

carpets must score no less than 8.0 (10.0 is the best) on the AATCC Red 40 Stain Scale.  Test 

sample must first be exposed to 100 revolutions on the Taber Abrader (1,000-gram weight per 

H-18 wheel) and then abraded area must be stain tested using AATCC test method 175. Topical 

stain resistant treatments will not be acceptable.  Stain resistant properties must be inherent and 

warranted for 15 years. 

 

D.  BLEACH RESISTANT 

 

1.  Will resist color loss from diluted bleach applications for a period of fifteen years from the date of 

original installation, as with ColorSafe bleach resistance treatment.  Diluted bleach applications 

means spills or splashes on the carpet of diluted bleach solutions (10% or less) of the type 

normally used for cleaning or disinfecting purposes. 

 

2.02 ACCESSORIES 

 

A. Adhesives: Waterproof, non-flammable carpet adhesive recommended and approved by carpet 

manufacturer in writing for compatibility with carpet backing; have no calculated VOCs, be non-

flammable, and meet the criteria of the CRI Green Label Plus Certification Program, SCAQMD Rule 

1168, and CHPS 1350.  MSDS and samples required on product used. Adhesive must have Lifetime 

Bond Warranty from manufacturer 

 

B. Miscellaneous Materials: As recommended and approved in writing by manufacturer of carpet, and 

selected by Flooring Contractor to meet project circumstance and requirements. 

 

C. Protection Paper: Fortifiber Corporation "Seekure 892", or approved heavy, reinforced, non-staining 

kraft laminated paper. 

 

 

PART 3 - EXECUTION 
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3.01 INSPECTION 

 

A. General: Do not start work until works of other trades are substantially completed.  Inspect surfaces 

to receive carpet and verify that all such work is complete to the point where this installation may 

properly commence.  In the event of discrepancy, notify Construction Manager.  Do not proceed with 

installation in areas of discrepancy until all such discrepancies have been fully resolved.  Start of 

carpet installation indicates acceptance of subfloor conditions and full responsibility for completed 

work. 

 

3.02 INSTALLATION, GENERAL 

 

A. General: Comply with manufacturer's instructions and recommendations for installation of this type 

of carpet by the full glue down method. 

 

B. Prepare the subfloor to insure a successful installation.   

 

C. Carpeting shall be installed with pile lying in the same direction (monolithic), unless another specified 

method is recommended by the manufacture or at owner’s approval.   Cut carpet tile evenly and 

accurately to fit neatly at walls, columns, and projections.  Extend carpet under open-bottomed and 

raised-bottom obstructions, and under removable flanges of obstructions. 

 

D. Installed carpet tiles shall be free from ripples, ravels, frays, and puckers. All loop pile carpets will 

demonstrate some fuzzy edges due to normal manufacturing conditions.  

 

E. Expansion Joints: Do not bridge building expansion joints with continuous carpeting, provide for 

movement. 

 

3.03 CLEANING AND PROTECTION 

 

A. Remove and dispose of debris and unusable scraps. 

 

B. Vacuum carpet using two motor, top loading, upright commercial machine with brush-only element, 

utilizing a high filtration dust bag.  Remove spots in accordance with carpet manufacturer’s 

guidelines and replace carpet where spots cannot be removed.  Remove any protruding face yarn 

using sharp scissors.  Be certain to trim any loose yarns or fibers at all seams. 

 

C. Following cleaning and vacuum carefully protect the carpeting from soiling and damage until final 

acceptance.  Protection shall be accomplished by using approved protection paper.  Edges shall be 

lapped 6 inches and secured with non-asphaltic tape.  Covering shall be kept in repair and damaged 

portions replaced during the construction and move-in period. 

 

D. Maintenance Materials: Deliver usable scraps to Owner's designated storage space, properly 

packaged and identified.  Dispose of smaller pieces as construction waste.  

 

 

 

END OF SECTION 
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SECTION 09 91 00 

 

PAINTING 

 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A.  Surface preparation and field painting of exposed interior items and surfaces, including 
mechanical and electrical equipment that do not have a factory-applied finish. 

B.  Surface preparation and field painting of exposed exterior items and surfaces. 

1.2  RELATED SECTIONS 

A.  Section 03300 -  Concrete: Surface coordination and curing provisions. 

B.  Section 05120 - Structural Steel: Shop priming structural steel. 

C.  Section 05500 - Metal Fabrications: Shop priming ferrous metal. 

D.  Section 06200 -  Finish Carpentry: Shop priming architectural woodwork. 

E.  Section 08110 - Steel Doors and Frames: Factory priming steel doors and frames. 

F.  Section 09260 - Gypsum Board Assemblies: Surface preparation of gypsum board. 

G.  Section 15050 -  Basic Mechanical Materials and Methods: Mechanical identification. 

H.  Section 16050 -  Basic Electrical Materials and Methods: Electrical identification. 

1.3  REFERENCES 

A.  American Society for Testing and Materials (ASTM) D 16 - Standard Terminology for Paint, 
Related Coatings, Materials, and Applications. 

B.  Steel Structures Painting Council (SSPC) SP6 -  Commercial Blast Cleaning Procedures. 

C.  Steel Structures Painting Council (SSPC) SP10 -  Near White Blast Cleaning Procedure. 

1.4  DEFINITIONS 

A.  General:  Standard coating terms defined within Masters Painters Institute (MPI) manual. 
1.  Gloss level 1 - Flat with a gloss range below 5 when measured at a 60-degree meter 

and 10 when measured at an 85-degree meter. 
2.  Gloss level 2 -  Low Sheen with a gloss range of 5 to 10 when measured at a 60 

degree meter and 10 to 35 when measured at an 85 degree meter. 
3.  Gloss level 3 - Eggshell with a gloss range between 10 and 15 when measured at a 

60-degree meter and 10 to 35 when measured at an 85-degree meter. 
4.  Gloss level 4 -  Satin with a gloss range between 25 to 35 when measured with a 60 

degree meter. 
5.  Gloss level 5 -  Semi-Gloss with a gloss range between 50 and 55 when measured at 

a 60 degree meter. 
6.  Gloss level 6 - Gloss with a gloss range more than 70 when measured at a 60 degree 

meter. 

1.5  SUBMITTALS 
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A.  Submit under provisions of Section 01300. 

B.  Manufacturer's data sheets on each product to be used, including: 
1.  Material List:  An inclusive list of required coating materials.  Indicate each material 

and cross-reference specific coating, finish system, and application.  Identify each 
material by manufacturer's catalog number and general classification. 

2.  Preparation instructions and recommendations. 
3.  Manufacturer's Information:  Manufacturer's technical information, including label 

analysis and instructions for handling, storing, and applying each coating material. 

C.  Selection Samples:  For each finish product specified, two complete sets of color chips 
representing manufacturer's full range of available colors and patterns. 

D.  Verification Samples:  For each finish product specified, two samples, minimum size 6 
inches (150 mm) square, representing actual product, color, and patterns. 

1.6  QUALITY ASSURANCE 

A.  Installer Qualifications: A firm or individual experienced in applying paints and coatings 
similar in material, design, and extent to those indicated for this Project, whose work has 
resulted in applications with a record of successful in-service performance. 

B.  Obtain block fillers and primers for each coating system from the same manufacturer as the 
finish coats. 

C.  Paint exposed surfaces.  If an item or a surface is not specifically mentioned, paint the item 
or surface the same as similar adjacent materials or surfaces. If a color of finish is not 
indicated, Architect will select from standard colors and finishes available. 

D.  Do not paint prefinished items, concealed surfaces, finished metal surfaces, operating parts, 
and labels. 

E.  Mock-Up:  Provide a mock-up for evaluation of surface preparation techniques and 
application workmanship. 
1.  Finish areas designated by Architect. 
2.  Do not proceed with remaining work until workmanship, color, and sheen are 

approved by Architect. 
3.  Refinish mock-up area as required to produce acceptable work. 

1.7  DELIVERY, STORAGE, AND HANDLING 

A.  Deliver materials to Project site in manufacturer's original, unopened packages and 
containers bearing manufacturer's name and label: 

B.  Store materials not in use in tightly covered containers in a well-ventilated area at a 
minimum ambient temperature of 45 deg F (7 deg C).  Maintain storage containers in a clean 
condition, free of foreign materials and residue. 

C.  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. 

D.  Apply waterborne paints only when temperatures of surfaces to be painted and surrounding 
air are between 50 and 90 deg F (10 and 32 deg C), unless manufacturers instructions 
specifically state's. 

E.  Apply solvent-thinned paints only when temperatures of surfaces to be painted and 
surrounding air are between 45 and 95 deg F (7 and 35 deg C). 
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F.  Do not apply paint in snow, rain, fog, or mist; or when relative humidity exceeds 85 percent; 
or at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or wet 
surfaces. 
1.  Painting may continue during inclement weather if surfaces and areas to be painted 

are enclosed and heated within temperature limits specified by manufacturer during 
application and drying periods. 

1.8  EXTRA MATERIALS 

A.  Furnish extra paint materials from the same production run as the materials applied and in 
the quantities described below.  Package with protective covering for storage and identify 
with labels describing contents.  Deliver extra materials to Owner. 

B.  Quantity:  Furnish Owner with an additional three percent, but not less than 1 gal (3.8 l) or 1 
case, as appropriate, of each material and color applied. 

PART  2  PRODUCTS 

2.1  MANUFACTURERS 

A.  Acceptable Manufacturer:  
1.  Kelly-Moore Paints (basis of specification) 
2.  Dunn Edwards Paints 
3.  Benjamin Moore Paints 

B.  Requests for substitutions will be considered in accordance with provisions of Section 
01600. 

2.2  PAINT MATERlALS - GENERAL 

A.  Material Compatibility:  Provide block fillers, primers, and finish-coat materials that are 
compatible with one another and with the substrates indicated under conditions of service 
and application, as demonstrated by manufacturer based on testing and field experience. 

B.  VOC Classification:  Provide materials, including primers, undercoats, and finish-coat 
materials, that meet local air quality management district regulations. 

C.  Color: Refer to Finish Schedule and Paint Legend for paint colors. 

D.  Application Rate: Coating thickness for primer, intermediate, barrier and finish coats shall be 
measured as Dry Film Thickness (DFT) and comply with manufacturer's published 
recommendations. 

2.3  INTERIOR GYPSUM WALLBOARD 

A.  Textured Finish: 
1.  Primer: 

a.  1 coat - 971 ACRY-PLEX Interior PVA Primer/Sealer Zero VOC. 
2.  Finish: 

a.  2 coats - 1010 KM PROFESSIONAL Zero VOC Interior Acrylic Eggshell 
Enamel. 

B.  Smooth Wall Finishes: 
1.  Base Coat: 

a.  1 coat - 95-25 KM PROFESSIONAL Wallboard Pre-Coat/Primer/Sealer 
(recommended for level 5 finish). 

2.  Primer: 
a.  1 coat - 971 ACRY-PLEX Interior PVA Primer/Sealer Zero VOC. 
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3.  Finish: 
a.  2 coats - 1010 KM PROFESSIONAL Zero VOC Interior Acrylic Eggshell 

Enamel. 

C.  Colors:  
a.  Walls and Ceiling:  KM 4745 – Steamboat Geyser 
b.  Accent Walls – KM 4741 – Executive Course 
 

2.4  INTERIOR METAL 

A.  Ferrous Metal: 
1.  Primer: 

a.  1 coat - 5725 DTM Acrylic Primer/Finish. 
2.  Finish: 

a.  2 coats - 1448 Devcryl Semi-Gloss Finish 

B.  Galvanized Metal and Aluminum: 
1.  Primer: 

a.  1 coat - 5725 DTM Acrylic Primer/Finish. 
2.  Finish: 

a.  2 coats - 1010 KM PROFESSIONAL Zero VOC Interior Acrylic Eggshell 
Enamel. 

PART  3  EXECUTION 

3.1  EXAMINATION 

A.  Do not begin installation until substrates have been properly prepared. 

B.  If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

C.  Coordination of Work:  Review other Sections in which primers are provided to ensure 
compatibility of the total system for various substrates.  On request, furnish information on 
characteristics of finish materials to ensure use of compatible primers. 
1.  Notify Architect about anticipated problems when using the materials specified over 

substrates primed by others. 
2.  If a potential incompatibility of primers applied by others exists, obtain the following 

from the primer Applicator before proceeding: 
a.  Confirmation of primer's suitability for expected service conditions. 
b.  Confirmation of primer's ability to be top coated with materials specified. 

3.2  PREPARATION 

A.  General:  Remove hardware and hardware accessories, plates, machined surfaces, lighting 
fixtures, and similar items already installed that are not to be painted.  If removal is 
impractical or impossible because of size or weight of the item, provide surface-applied 
protection before surface preparation and painting. 
1.  After completing painting operations in each space or area, reinstall items removed 

using workers skilled in the trades involved. 

B.  Cleaning:  Before applying paint or other surface treatments, clean substrates of substances 
that could impair bond of the various coatings.  Remove oil and grease before cleaning. 
1.  Schedule cleaning and painting so dust and other contaminants from the cleaning 

process will not fall on wet, newly painted surfaces. 

C.  Surface Preparation:  Clean and prepare surfaces to be painted according to manufacturer's 
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written instructions for each particular substrate condition and as specified. 
1.  Provide barrier coats over incompatible primers or remove and reprime. 
2.  Provide barrier coats over incompatible primers or remove primers and reprime 

substrate. 
3.  Cementitious Substrates:  Prepare concrete, brick, concrete masonry block, and 

cement plaster surfaces to be coated.  Remove efflorescence, chalk, dust, dirt, 
grease, oils, and release agents.  Roughen as required to remove glaze.  If hardeners 
or sealers have been used to improve curing, use mechanical methods to prepare 
surfaces. 
a.  Use abrasive blast-cleaning methods if recommended by coating manufacturer. 
b.  Determine alkalinity and moisture content of surfaces by performing appropriate 

tests.  If surfaces are sufficiently alkaline to cause the finish paint to blister and 
burn, correct this condition before application.  Do not coat surfaces if moisture 
content exceeds that permitted in manufacturer's written instructions. 

4.  Wood Substrates:  Clean surfaces of dirt, oil, and other foreign substances with 
scrapers, mineral spirits, and sandpaper, as required.  Smoothly sand surfaces 
exposed to view and dust off. 
a.  Scrape and clean small, dry, seasoned knots, and apply a thin coat of white 

shellac or other recommended knot sealer, before applying primer. 
b.  Immediately on delivery, prime edges, ends, faces, undersides, and backsides 

of wood to be coated. 
c.  After priming, fill holes and imperfections in the finish surfaces with putty or 

plastic wood filler.  Sand smooth when dried. 
d.  Determine moisture content of surfaces by performing a moisture test.  Do not 

coat if moisture content exceeds 15 percent. 
5.  Ferrous-Metal Substrates: Clean ungalvanized ferrous-metal surfaces that have not 

been shop coated; remove oil, grease, dirt, loose mill scale, and other foreign 
substances.  Use solvent or mechanical cleaning methods that comply with SSPC 
recommendations. 
a.  Blast-clean steel surfaces as recommended by coating manufacturer and 

according to SSPC-SP 10. 
b.  Treat bare and sandblasted or pickled clean metal with a metal treatment wash 

coat before priming. 
c.  Touch up bare areas and shop-applied prime coats that have been damaged.  

Wire brush, solvent clean, and touch up with same primer as the shop coat. 
6.  Nonferrous-Metal Substrates:  Clean nonferrous and galvanized surfaces according to 

manufacturer's written instructions for the type of service, metal substrate, and 
application required. 
a.  Remove pretreatment from galvanized sheet metal fabricated from coil stock by 

mechanical methods. 

D.  Material Preparation:  Carefully mix and prepare coating materials according to 
manufacturer's written instructions. 
1.  Maintain containers used in mixing and applying coatings in a clean condition, free of 

foreign materials and residue. 
2.  Stir materials before applying to produce a mixture of uniform density.  Stir as required 

during application.  Do not stir surface film into the material.  Remove film and, if 
necessary, strain coating material before using. 

3.  Use only the type of thinners approved by manufacturer and only within 
recommended limits. 

4.  Tinting:  Tint each undercoat a lighter shade to simplify identification of each coat 
when multiple coats of same material are applied.  Tint undercoats to match the color 
of the finish coat, but provide sufficient differences in shade of undercoats to 
distinguish each separate coat. 

3.3  APPLICATION 
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A.  General:  Apply paint according to manufacturer's written instructions.  Use applicators and 
techniques best suited for substrate and type of material being applied. 

B.  General:  Apply high-performance coatings according to manufacturer's written instructions. 
1.  Use applicators and techniques best suited for the material being applied. 
2.  Do not apply high-performance coatings over dirt, rust, scale, grease, moisture, 

scuffed surfaces, or conditions detrimental to forming a durable coating film. 
3.  Coating surface treatments, and finishes are indicated in the coating system 

descriptions. 
4.  Provide finish coats compatible with primers used. 
5.  The term "exposed surfaces" includes areas visible when permanent or built-in 

fixtures, convector covers, grilles, covers for finned-tube radiation, and similar 
components are in place.  Extend coatings in these areas, as required, to maintain 
system integrity and provide desired protection. 

C.  Application Procedures:  Apply coatings by brush, roller, spray, or other applicators 
according to manufacturer's written instructions. 
1.  The number of coats and film thickness required is the same regardless of application 

method. 
2.  Completed Work:  Match approved Samples for color, texture, and coverage.  

Remove, refinish, or recoat work that does not comply with specified requirements. 

3.4  FIELD QUALITY CONTROL 

A.  Owner reserves the right to invoke the following test procedure at any time and as often as 
Owner deems necessary during the period when paint is being applied: 
1.  Owner will engage a qualified independent testing agency to sample paint material 

being used.  Samples of material delivered to Project will be taken, identified, sealed, 
and certified in the presence of Contractor. 

2.  Owner may direct Contractor to stop painting if test results show material being used 
does not comply with specified requirements.  Contractor shall remove non-complying 
paint from Project site, pay for testing, and repaint surfaces previously coated with the 
non-complying paint.  If necessary, Contractor may be required to remove non-
complying paint from previously painted surfaces if, on repainting with specified paint, 
the two coatings are incompatible. 

3.5  CLEANING 

A.  After completing painting, clean glass and paint-spattered surfaces.  Remove spattered paint 
by washing and scraping without scratching or damaging adjacent finished surfaces. 

3.6  PROTECTION 

A.  Protect work of other trades, whether being painted or not, against damage from painting.  
Correct damage by cleaning, repairing or replacing, and repainting, as approved by 
Architect. 

B.  Provide "Wet Paint" signs to protect newly painted finishes.  After completing painting 
operations, remove temporary protective wrappings provided by others to protect their work. 

C.  After work of other trades is complete, touch up and restore damaged or defaced painted 
surfaces. 

 

END OF SECTION 
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SECTION 10 14 23 

 

INTERIOR PANEL SIGNS 

 

 
PART 1  GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Plastic interior panel signs. 

 
B. Related Sections: 

1. Division 01: General Requirements 
 
1.2 SUBMITTALS 
 

A. Submittals for Review: 
1. Shop Drawings: Include sign locations, sizes, mounting heights, and content. 
2. Samples:  

a. Material samples showing available colors. 
b. After color selection, submit Typical sign illustrating pictograms, characters, and Braille 

indications. 
 
1.3 QUALITY ASSURANCE 
 

A. Conform to 2013 California Building Code for sign design, construction, location, and mounting 
height. 

 
B. Mockup: 

1. Size: One full-size sign. 
2. Locate where directed. 
3. Approved mockup may remain as part of the Work. 

 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Acceptable Manufacturers: 
1. APCO Graphics, Inc.  
2. Best Sign Systems, Inc.  
3. Seton Identification Products.  

 
B. Substitutions: Under provisions of Division 01. 

 
2.2 MATERIALS 
 
 

A. Signs: 
1. Type: Photo polymer sheet consisting of minimum 0.032 inch thick moisture resistant, non-glare 

nylon photo polymer on ultraviolet resistant clear PETG sign base, single piece construction. 
2. Thickness: 1/8 inch. 
3. Color: To be selected from manufacturer's full color range. 

 
 
2.3 ACCESSORIES 
 

A. Adhesive:  
1. Type recommended by sign manufacturer. 
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2.4 FABRICATION 
 

A. Fabricate signs by reverse engraving process to produce characters and graphics in contrasting 
color, raised  

 
B. Characters:  

1. See drawings for characters size and height requirements 
 

C. Pictograms: Universal accessibility symbols. .  See drawings for additional information. 
 

D. Provide Braille indications for each character.  See drawings for additional information. 
 

E. Corners: Square. 
 

F. Edges:  Square 
 
PART 3  EXECUTION 

 
3.1 PREPARATION 
 

A. Clean surfaces of loose and foreign matter. 
 
3.2 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions and approved Shop Drawings. 
 

B. Locate signs on at locations indicated on Drawings. 
 
3.3 SCHEDULE 
 

LOCATION SIGN SIZE CONTENT 

   

Men’s Toilets Per drawings “MEN” and male pictogram 

Women’s Toilets Per drawings “WOMEN” and female pictogram 

Unisex Toilets  “TOILET” and male and female pictograms 

Informational 
Signage 

varies varies 

 
END OF SECTION 
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SECTION 10 28 13 

 

TOILET ACCESSORIES 

 

 
 
PART 1  GENERAL  
 
1.1 SUMMARY 
 

A. Section Includes: 
1. Toilet accessories. 
2. Framed mirrors. 

 
B. Related Sections: 

1. Division 01: General Requirements 
2. Division 26: Connection to power supply. 

 
1.2 REFERENCES 
 

A. ASTM International (ASTM): 
1. A123/A123M - Standard Specification for Zinc (Hot-Galvanized) Coatings on Iron and Steel 

Products. 
2. A269 - Standard Specification for Seamless and Welded Austenitic Stainless Steel Tubing for 

General Service. 
3. A666 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet, 

Strip, Plate, and Flat Bar. 
4. A1008/A1008M - Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, 

High-Strength Low-Alloy and High-Strength Low-Alloy with Improved Formability. 
5. B456 - Standard Specification for Electrodeposited Coatings of Copper Plus Nickel Plus 

Chromium and Nickel Plus Chromium. 
6. C1036 - Standard Specification for Flat Glass. 

 
1.3 SUBMITTALS 
 

A. Submittals for Review: 
1. Product Data:  

a. Schedule accessories by room; show plans and elevations, and identify room name and 
number, type and quantity of accessories, and mounting heights. 

b. Include manufacturer's brochures showing sizes, details of function, finishes, and 
attachment methods.  

2. Warranty: Sample warranty form. 
 
1.4 QUALITY ASSURANCE 
 

A. Conform to applicable accessibility codes for locating accessories. 
 
1.5 WARRANTIES 
 

A. Furnish manufacturer’s10year warranty providing coverage against mirror silver spoilage. 
 
PART 2  PRODUCTS 

 
2.1 MANUFACTURERS 
 

A. Design Basis: Contract Documents are based on products by Bobrick. 
 

B. Equivalent products by following manufacturers are acceptable: 
1. American Specialties, Inc.  
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2. Bradley Corp.  
3. GAMCO.  

 
C. Substitutions: Not permitted. 

 
2.2 MATERIALS 
 

A. Stainless Steel: 
1. Sheet: ASTM A666, Type 304, rollable temper. 
2. Tubing: ASTM A269. 

 
B.  

 
2.3 ACCESSORIES 
 

A. Fasteners: Stainless steel where exposed, hot dip galvanized where concealed; type best suited to 
substrate conditions. 

 
2.4 FABRICATION 
 

A. Use stainless steel for exposed surfaces; galvanized steel may be used in concealed locations. 
 

B. Form exposed surfaces from single sheet of stock, free from joints, and flat, without distortion. 
 

C. Weld joints of fabricated components and grind smooth. 
 

D. Fabricate grab bars of tubing, free of visible joints, return to wall with end attachment flanges.  
 

E. Fabricate soap dispensers to operate with less than 5 pound force. 
 

F. Provide hangers, adapters, anchor plates, and accessories required for installation. 
 

G. Key locks alike; furnish six keys. 
 

H. Shop assemble units and package complete with anchors and fittings. 
 
2.5 FINISHES 
 

A. Stainless Steel: No. 4 satin. 
 
 
PART 3  EXECUTION 

 
3.1 INSTALLATION 
 

A. Install in accordance with manufacturer's instructions. 
 

B. Set plumb, level, square, and rigid. 
 

C. Install wiring between power supply and accessories. 
 
3.2 SCHEDULE 
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MARK DESCRIPTION 

 
 
 
 
 
 

MANUFACTURER MODEL NO. 

  

 
 
 
 
 

  

A Towel Dispenser and Waste Receptacle 

 
 
 

Bobrick B-369 

B Toilet Tissue Dispenser 

 
 

Bobrick B-2888 

C Soap Dispenser Bobrick 818615 

D Toilet Seat Cover Dispenser  Bobrick B-211 

E Feminine Tampon/Napkin Disposal Bobrick B-270 

F Grab Bars Bobrick B-5806 

G Mirror Bobrick B-165 

 
 

END OF SECTION 
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 SECTION 10 44 13 

 

 FIRE EXTINGUISHERS AND CABINETS 

 
 
PART 1 - GENERAL 

 

1.01 SUMMARY 
 

A. Section Includes: 
 

1. Fire extinguishers. 
2. Extinguisher cabinets.  
3. Accessories.  

 
B. Related Requirements: 

1. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

 
 

2. Section 01 33 00 - Submittal Procedures:  For administrative and procedural requirements 
for processing of submittals during the construction phase. 

3. Section 01 77 00 - Closeout Procedures:  For administrative and procedural requirements 
for completion of the Work. 

 
8. Section 21 13 13 – Wet Pipe Sprinkler Systems:  For sprinkler systems using water for fire 

extinguishing and suppression.  
 
1.02 REFERENCES 
 
 

A. Reference Standards: 
1. ASTM International (ASTM): 

a. ASTM E814-11a, Standard Test Method for Fire Tests of Penetration Firestop 
Systems. 

 
 

2. California Building Standards Code: 
a. California Building Code (CBC) – 2013 Edition. 

3. Intertek Testing Services/Warnock-Hersey International (ITS/WHI) 
4. National Fire Protection Association (NFPA): 

a. NFPA 10-2010, Standard for Portable Fire Extinguishers:  For criteria covering 
installations for Class A, B, C, D, and K hazards as well as the selection, inspection, 
maintenance, recharging, and testing of portable fire extinguishing equipment. 

5. Underwriters Laboratories, Inc.  (UL) 
6. 

 
1.03 ACTION SUBMITTALS 
 
 

A. Submit in accordance with Division 01 
1. Product Data: 

a. Cabinets:  Materials description for fire extinguisher cabinets include roughing-in 
dimensions, details showing mounting methods, relationships to surrounding 
construction, door hardware, cabinet type and materials, trim style and door 
construction, door style and materials.  
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b. Extinguishers:  Materials description for fire extinguishers; include ratings and 
classifications. 

c. Installation instructions for each product specified. 
2. Shop Drawings:   

a. Small-scale plans showing locations of fire extinguisher cabinets and individual fire 
extinguishers. 

b. Schedules showing each type of cabinet and extinguisher to ensure proper fit and 
function. 

c. Indicate installation procedures and accessories required for a complete installation. 
3. Samples:   

a. Extinguisher Cabinet Door and Trim Finishes:  For each type of exposed finish 
required, prepared on samples of size indicated below: 
1) Size:  6 inches (150 mm) square. 

 
1.04 INFORMATIONAL SUBMITTALS 
 

A. Warranty:  Sample of special warranty. 
 
1.05 QUALITY ASSURANCE 
 

A. Comply with standards referenced in Article 1.02 - REFERENCES. 
B. Provide fire extinguishers, cabinets and accessories produced by a single manufacturer.  
C. Provide fire extinguishers of type approved by UL, State Fire Marshal's Office, and acceptable to 

local fire marshal. 
 
 
1.06 DELIVERY, STORAGE, AND HANDLING 
 

A. Deliver, store, and handle fire protection specialties and related materials using means and 
methods that will prevent damage, deterioration, or loss. 
1. Deliver components in manufacturer's original packaging, properly labeled for 

identification. 
 
1.07 WARRANTY 

All Fire Protection Products (except fire extinguishers) carry a one year warranty after date of 
shipment against defects in materials or workmanship.  Fire extinguishers carry a longer 
warranty.  We will replace or repair any product found defective within this period. No other 
warranty expressed or implied is valid. Manufacturer’s warranty, terms and conditions apply in all 
cases.  Please see complete warranty on our website for more details. 

 
PART 2 - PRODUCTS 
 
2.01 FIRE PROTECTION SPECIALTIES MANUFACTURERS 
 

A. Basis of Design Manufacturer: 
  

JL Industries, Inc., a division of Activar Construction Products Group 
4450 West 78th St.  Circle 
Bloomington, MN  55435-5416 
www.activarcpg.com 
 

 
B. Substitutions:  As allowed by Division 01. 

 
 
2.02 FIRE EXTINGUISHERS 
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 A. Contractor to consult local fire marshal for exact fire extinguisher type and size requirements 
 

B. Halotron® Type:  Extinguisher unit containing a clean extinguishing agent Halotron® 1 approved 
by the EPA, accepted and specified by the government, and approved by the FAA for use in 
airports; nonconductive. 
1. Construction:  Drawn steel cylinder with steel siphon tube, O-ring seal, power cone 

discharge system, replaceable valve stem seal, visual pressure gage, pull pin, and upright 
squeeze grip. 

2. Finish:  Factory powder-coated; Red. 
3. Effectiveness (Rating):  Class A, B, and C fires. 
4. Model Identification and UL Rating:  Mercury 2A-10BC. 

 
 

H. Accessories: 
1. Mounting Brackets: 

 
a. Standard Brackets:  Provide manufacturer's standard steel bracket, designed to 

secure fire extinguisher to wall or structure, of sizes required for types and capacities 
of fire extinguishers indicated. 

 
 

2.03 EXTINGUISHER CABINETS 
 

A. Cabinet with Door:  Cosmopolitan Series,  
1. Cabinet Style:  Semi-recessed 
2. Components: 

a. Tub:  Cold-rolled steel. 
1) Finish:  Factory-applied powder coat paint finish. 

 
b. Door Construction 180 clear anodized aluminum. Flush cabinet doors with a 5/8" 

door stop are attached by a continuous hinge and equipped with zinc-plated handle 
and roller catch. ,  

 
 

c. Trim Construction: 
1) Clear anodized aluminum. 
 

d. Trim Style and Depth: 
 

1) Semi-Recessed Cabinet: 
a) Square Edge:  1-1/4 inch  
a) Standard Profile:  Square edge. 

 
e. Door Style: 

 
1) Style V: Vertical duo with pull 

 
2) Lettering Orientation: 

a) Vertical Lettering - White 
 
 
2.05 SOURCE QUALITY CONTROL 
 

A. Ship extinguishers to the Project site fully charged, EXCEPT those which contain water as an 
extinguishing agent, if any. 

B. Obtain Fire Extinguishers and Fire Extinguisher Brackets from same manufacturer to ensure 
compatibility.   
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PART 3 - EXECUTION 

 

3.01 EXAMINATION 
 

A. Examine walls and partitions for suitable framing depth and blocking where recessed and 
semi-recessed cabinets will be installed, and blocking where surface mounted cabinets will be 
installed.   
1. Notify the Contractor in writing of conditions detrimental to proper and timely completion of 

the installation. 
2. Proceed with installation only after unsatisfactory conditions have been corrected. 

 
3.02 INSTALLATION 
 

A. Install cabinets in locations and at mounting heights indicated, or if not indicated, at heights to 
comply with applicable regulations of governing authorities. 

 
1. 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. 
2. Securely fasten mounting brackets and fire extinguisher cabinets to structure, square and 

plumb, to comply with manufacturer=s instructions. 

3. Maintain fire ratings where cabinets are recessed into fire-rated wall systems. 
 

C. Cabinet Lettering: 
1. Location: Where shown or directed 

 
2. Apply lettering on factory-finished (no further painting specified) either at the factory or just 

prior to Substantial Completion. 
 
3.03 FIELD QUALITY CONTROL 
 

A. Ensure that each extinguisher is fully charged, and that inspection of each extinguisher has been 
performed, as evidenced by the National Association of Fire Equipment Distributors certification 
tag, just prior to turnover. 

 
3.04 ADJUSTING AND CLEANING 
 

A. Remove temporary protective coverings and strippable films, if any, as fire protection cabinets are 
installed unless otherwise indicated in manufacturer's written installation instructions. 

B. Adjust fire protection cabinet doors to operate easily without binding.  Verify that integral locking 
devices operate properly. 

C. On completion of fire protection cabinet installation, clean interior and exterior surfaces as 
recommended by manufacturer. 

D. Touch up marred finishes, or replace fire protection cabinets that cannot be restored to 
factory-finished appearance.  Use only materials and procedures recommended or furnished by 
fire protection cabinet and mounting bracket manufacturers. 

E. Replace fire protection cabinets that have been damaged or have deteriorated beyond successful 
repair by finish touchup or similar minor repair procedures. 

 
 
 END OF SECTION 
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SECTION 12 51 16  

 

MODULAR OFFICE FURNITURE 

 
 

PART  1  GENERAL 

1.1  SECTION INCLUDES 

A.  Work Surfaces. 

B.  Legs and Uprights. 

C.  Panels. 

D.  Overhead Storage. 

E.  Accessories. 

1.2  ALLOWANCES 

A.  Include under provisions of Section 01 20 00 - Price and Payment Procedures. 

B.  Allowance includes purchase and delivery of console systems. Installation is included in this 
section and is part of Contract Sum/Price. 

C.  Allowance includes purchase, delivery, and installation of console systems. 

1.3  RELATED SECTIONS 

A.  Division 01 – General Conditions 

1.4  REFERENCES 

A.  ASTM E 84 - Standard Test Method for Surface Burning Characteristics of Building Materials 

B.  ANSI/HFES 100-2007, Human Factors Engineering of Computer Workstations. 

C.  ANSI/BIFMA - American National Standard for Office Furnishings. 

D.  ANSI A208.1 - Particleboard Standard. 

E.  ANSI/BIFMA X5.5 - American National Standard For Office Furnishings-Desk Products 

F.  NEMA LD 3 - High Pressure Decorative Laminates. 

G.  ADA Accessibility Guidelines for Buildings and Facilities. 

H.  California Technical Bulletin 117 - Requirements, Test Procedure and Apparatus for Testing 
the Flame Retardance of Resilient Filling Materials Used in Upholstered Furniture 

1.5  SUBMITTALS 

A.  Submit under provisions of Section 01 30 00 - Administrative Requirements. 

B.  Product Data: Manufacturer's data sheets on each product to be used, including: 
1.  Preparation instructions and recommendations. 
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2.  Storage and handling requirements and recommendations. 
3.  Installation methods. 

C.  Shop Drawings: Indicate casework locations, large scale plans, elevations, cross sections, 
rough-in and anchor placement dimensions and tolerances, clearances required. Show 
component dimensions, configurations, construction details, joint details, and attachments, 
utility and service requirements and locations. 

D.  Selection Samples: For each finish product specified, two complete sets of color chips 
representing manufacturer's full range of available colors and patterns. 

E.  Verification Samples: For each finish product specified, two samples, minimum size 6 inches 
(150 mm) square, representing actual product, color, and patterns. 

F.  Manufacturer's Certificates: Certify products meet or exceed specified requirements. 

1.6  QUALITY ASSURANCE 

A.  Manufacturer Qualifications: Company specializing in manufacturing products specified in 
this section with minimum five years documented experience. 

B.  Installer Qualifications: Company specializing in performing Work of this section with 
minimum three years documented experience and approved by manufacturer. 

1.7  PRE-INSTALLATION MEETINGS 

A.  Convene minimum two weeks prior to commencing work of this section. 

1.8  DELIVERY, STORAGE, AND HANDLING 

A.  Store products in manufacturer's unopened packaging until ready for installation. 

B.  Accept console components on site. Inspect on arrival for damage. 

C.  Store products clear of floor in manner to prevent damage. 

D.  Store and dispose of solvent-based materials, and materials used with solvent-based 
materials, in accordance with requirements of local authorities having jurisdiction. 

1.9  SEQUENCING AND COORDINATION 

A.  Ensure that products of this section are supplied to affected trades in time to prevent 
interruption of construction progress. 

B.  Coordinate casework installation with size, location and installation of service utilities. 

1.10  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. 

1.11  WARRANTY 

A.  Lifetime warranty for manufacturer manufactured products to the original owner. 

PART  2  PRODUCTS 

2.1  MANUFACTURERS 
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A.  Basis of Design: Eaton, which is located at: 160 Gold Star Blvd.; Worcester, MA 01606; Toll 
Free Tel: 800-225-7348; Tel: 508-852-4300; Fax: 508-365-6178; Email:request info 
(InfoESWorcesterMA@Eaton.com); Web:www.wrightline.com 

B.  Acceptable Manufacturers: 
1.  KI 
2.  Haworth 
3.  Steelcase 

C.  Requests for substitutions will be considered in accordance with provisions of Division 01 

2.2  APPLICATIONS/SCOPE 

A.  Applications Type: Modular desk and workstation system: Modular, freestanding, steel 
based scalable and reconfigurable workstation system. 
1.  Open Office Systems. 
2.  Private Office Systems. 

B.  Design Elements: 
1.  Work Surface: 

a.  Linear work surface. 
b.  Corner work surface. 
c.  Peninsula work surface. 

2.  Legs and Uprights: 
a.  Standard and corner legs as required for complete assembly 

3.  Panels: 
a.  Modesty panel. 

4.  Overhead Storage: 
a.  Overhead compartment shell. 
b.  Flipper doors. 
c.  Linear storage shelf. 

5.  Accessories: 
a.  Keyboard Trays. 
b.  Storage. 
c.  Undercounter lockable file cabinets and drawers 
d.  Undercounter shelving 

2.3  MODULAR DESK AND WORKSTATION SYSTEM 

A.  General: 
1.  Arrangements shall be comprised of basic components that can be seamlessly 

combined to create an unlimited array of workspaces. 
2.  Workspaces shall meet ADA guidelines and requirements. 

B.  Configuration: 
1.  See Drawings for workspace configuration. 

C.  Work Surfaces: 
1.  Materials: 

a.  Wood Core: Constructed of 45 Lb/Ft3particleboard that meets or exceeds ANSI 
A208.1-99/Grade M-2. 
1)  Finish: Decorative laminate on top and equivalent backer sheet on the 

underside. 
a)  Edge: Full T-mold with 0.6 inch radius leading edge and a 0.1 inch 

(2.54 mm) thick vinyl extrusion secondary flat edge banding. 
2.  Corner work surfaces: 

a.  General: 



 

Roger K. Fall Transit Center - Phase 3 12 51 16 - 4 Modular Office Furniture 

 

1)  Corner work surfaces shall attach between a corner leg and two legs 
supported by two stretchers. Corner work surfaces can be used to create 
a standalone desk or connect flanking work surfaces of the same depth. 

b.  Sizes: 
1)  Corner work surfaces shall be available in left hand widths and right 

hand widths of 24 to 72 inches (610 to 1829 mm) in 6 inch (152 mm) 
increments. Widths can be different. Corner work surfaces have 
symmetrical left and right hand depths of 18, 24, or 30 inches (457, 610, 
or 762 mm). 

2)  Maximum corner work surface width shall be 48 by 72 inches (1219 by 
1829 mm) or 72 by 48 inches (1829 by 1219 mm). 

D.  Legs and uprights: 
1.  Standard leg: 

a.  General: 
1)  Standard legs shall attach to the ends of a stretcher and to the bottom of 

a work surface. Standard legs are available in left and right versions. 
b.  Sizes: 

1)  Standard legs are available in heights of 29 and 65 inches (737 and 
1651 mm) and modular depths of 18, 24, 30 or 36 inches (457, 610, 762 
or 913 mm). Both 29 and 65 inch (737 and 1651 mm) legs support Work 
Surfaces at 29 inches (737 mm). 

2)  Legs of 29 inches (737 mm) in height support organizer uprights of 12, 
16, 20 and 36 inches (305, 406, 508 and 913 mm). Legs of 65 inches 
(1651 mm) in height can be considered a 29 inch (737 mm) with an 
integrated 36 inch (913 mm) upright. . 

2.  Corner leg: 
a.  General: 

1)  A corner leg must be used as the rear center leg of any corner work 
surface. A corner leg is wider than standard leg, and requires corner-
specific work surfaces, organizer panels, shelves, overhead 
compartments, and doors. These legs shall include a cable pass-through 
cutout at the stretcher level. 

b.  Sizes: 
1)  Corner legs are available in heights of 29 and 65 inches (737 and 1651 

mm) and support all work surface depths. Both 29 and 65 inch (737 and 
1651 mm) legs support work surfaces at 29 inches (737 mm). 

2)  Legs of 29 inches (737 mm) in height support organizer uprights of 12, 
16, 20 and 36 inches (305, 406, 508 and 913 mm). Legs of 65 inches 
(1651 mm) in height can be considered a 29 inch (737 mm) with an 
integrated 36 inch (913 mm) upright. 

3.  Organizer upright: 
a.  General: 

1)  Organizer uprights insert into the tops of 29 inch (737 mm) legs to 
support organizer panels, linear and corner storage shelves, overhead 
compartments, and transaction shelves. 

b.  Sizes: 
1)  Organizer uprights shall be delivered in pairs, and are available in 

modular heights of 12, 16, 20 and 36 inches (305, 406, 508 and 913 
mm). The modular height is in addition to the 29 inch (737 mm) height of 
the leg, and does not include the part of the upright that inserts into the 
leg. 

E.  Panels: 
1.  Organizer panel: 

a.  General: 
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1)  Organizer panels shall attach between uprights, and extend to the top of 
uprights or to the bottom of overhead compartments. Organizer panels 
shall come with an insert available in a variety of materials and finishes. 

b.  Sizes: 
1)  Organizer panels are available in widths from 24 to 72 inches (610 to 

1829 mm) in 6 inch (152 mm), and heights of 12, 16, and 20 inches (305, 
406 and 508 mm). 

c.  Option: 
1)  Provide a steel J-hook shaped into the top edge for hanging organizers. 
2)  Laminate insert. 
3)  Fabric insert. 

2.  Modesty panel: 
a.  General: 

1)  Modesty panels shall connect between legs and below the stretcher, 
extending to the bottom of legs to provide privacy. Modesty panels shall 
be constructed of steel and match the appearance of full legs. 

b.  Sizes: 
1)  Modesty panels are available in widths from 24 to 72 inches (610 to 1829 

mm) in 6 inch (152 mm), and a height of 19-1/2 inches (495 mm). 

F.  Overhead storage: 
1.  Overhead compartment shell: 

a.  General: 
1)  Overhead Compartment shells shall attach to the uppermost section of 

36 inch (914 mm) uprights or 65 inch (1651 mm) inch legs. Overhead 
compartment shells shall include back, top, bottom, and side panels. 
Bottom panels shall be slotted to support optional dividers. 

b.  Size: 
1)  16 inches deep x 16 inches high x length as shown on drawings. Provide 

a center partition in compartment shells of 60 to 72 inches. 
c.  Options: 

1)  Flipper doors. 

G.  Doors: 
1.  Flipper doors: 

a.  General: 
1)  Flipper doors shall attach to the front of an overhead compartment shell. 

Flipper doors open outward and slide over the top of the compartment 
shell to stay in the open position. Flipper doors shall include locks and all 
required mounting hardware. 

2.  Linear storage shelf: 
a.  General: 

1)  Linear storage shelves shall attach between 36 inch (914 mm) uprights 
or 65 inch (1652 mm) legs, 20 inches (508 mm) above the work surface. 
Linear shelves shall use two end supports brackets to connect to 
uprights. 

b.  Size: 
1)  Linear storage shelves – 12” deep 

 
3.  Corner storage shelf: 

a.  General: 
1)  Corner storage shelves shall attach between 36 inch (914 mm) uprights 

or 65 inch (1652 mm) legs, 20 inches (508 mm) above the work surface. 
Corner storage shelves shall use two end supports brackets and one 
corner support bracket to connect to uprights. 

b.  Size: 
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1)  Corner storage shelves have a depth of 12 inches. 
4.  Finish Trim Pieces: 

a.  Wire Way Covers: 
1)  Provide wire way covers that attach to the open channel on the interior 

side of legs and uprights. Wire way covers to have left and right versions. 
The flared side of the wire way cover shall align to the rear of the 
assembly. Wire way covers shall have cutouts that can be removed to 
accommodate cabling. 

2)  Legs of 26 inch (660 mm) in height to have two wire way covers located 
19-1/2 inches (495 mm) on the bottom and 6 inches (152 mm) just below 
the work surface. 

3)  Legs of 65 inches (1651 mm) in height to have four wire way covers 
located 19-1/2 inches (495 mm) on the bottom and 6 inches (152 mm) 
just below the work surface, 21-1/4 inches (540 mm) just above the work 
surface, and 14-3/4 inches (375 mm) at the top. 

4)  Uprights of 36 inches (914 mm) to have two wire way covers located at 
21-1/4 inches (540 mm) above the work surface and 14-3/4 inches (375 
mm) at the top. 

5)  Uprights of 12, 16, and 20 inches (305, 406, and 508 mm) to have one 
wire way cover each. 

b.  Top Caps: 
1)  Provide top caps that insert into the very top of legs and uprights. Top 

caps to have left and right versions that match the shape of the wire way 
covers. 

H.  Accessories: 
1.  Lighting: 
2.  Keyboard trays: 

a.  Under work surface roll out keyboard shelf 
3.  Storage: 

a.  Utility drawer. 
b.  Movable pedestal. 
c.  File Cabinet 

4.  Other: 
a.  Under countertop shelving 

2.4  MATERIALS 

A.  Steel: 
1.  General: 

a.  Fully welded design using 14 gauge and 16 gauge, cold rolled steel. 
2.  Finish: 

a.  Uniform application of epoxy powder coated paint. 
3.  Colors: 

a.  To be selected from manufacturers standard color selections. 
b.  Nugrey (P). 

B.  Extruded Aluminum: 
1.  Slatwall 6063-T6 extruded aluminum, fully anodized, black in color. 

C.  Fabrics: 
1.  General: 

a.  Fabrics to meet or exceed ASTM E-84, Class 1 or A flammability rating and 
state of California Technical Bulletin 117 SEC. E (CS=191-53). 

2.  Colors: 
a.  To be selected from manufacturers standard color selections. 
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D.  Decorative Laminates: 
1.  General: Meet or exceed performance standards per ANSI/NEMA publication LD3-

2005 and comply with U.S. Federal specification L-P 508H and National Sanitation 
Foundation Number 35 Specification. 

2.  Colors: 
a.  To be selected from manufacturers standard color selections. 

E.  Wood Veneer: 
1.  Species: 

a.  To be selected from manufacturers standard selections. 

F.  Phenolic Resin: 
1.  General: Synthetic surface of chemical resistant phenolic resin. 
2.  Colors: 

a.  To be selected from manufacturers standard color selections. 

2.5  FABRICATI0N 

A.  Fabricate casework, assembled and welded. 

B.  Fabricate corners and joints without gaps or inaccessible spaces or areas where dirt or 
moisture could accumulate. 

C.  Fabricate components, drawers, doors, shelves, [counters, and similar elements of die 
formed sheet steel. Form each unit rigid, not dependent on building structure or adjacent 
units for rigidity. 

D.  Form edges and seams smooth. Form material for counter tops, facing, shelves, and similar 
elements from continuous sheets. 

E.  Cut and drill counter tops, backs, and other components for service fittings and outlets. 

F.  Install fixtures and fittings built into or part of casework. Provide access panels for 
maintenance of utility service and mechanical and electrical components. 

PART  3  EXECUTION 

3.1  EXAMINATION 

A.  Do not begin installation until substrates have been properly prepared. 

B.  Verify adequacy of supports, framing and anchors. 

C.  If substrate preparation is the responsibility of another installer, notify Architect of 
unsatisfactory preparation before proceeding. 

3.2  PREPARATION 

A.  Clean surfaces thoroughly prior to installation. 

B.  Prepare surfaces using the methods recommended by the manufacturer for achieving the 
best result for the substrate under the project conditions. 

3.3  INSTALLATION 

A.  Install module, components and accessories in accordance with manufacturer's instructions. 

B.  Use anchoring devices to suit conditions and substrate materials encountered. 
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C.  Set casework items plumb and square, securely anchored to building structure. 

D.  Insulate as required to prevent electrolysis between dissimilar metals. 

E.  Scribe to abutting surfaces and align adjoining components. Apply matching filler pieces 
where casework abuts dissimilar construction. 

F.  Close ends of units, aprons, shelves and bases. 

3.4  ADJUSTING 

A.  Adjust doors, drawers, hardware, fixtures, and other moving or operating parts to function 
smoothly. 

3.5  CLEANING 

A.  Remove protective covering from finished surfaces. 

B.  Wash and clean equipment. 

C.  Polish glass, plastic, hardware, accessories, fixtures, and fittings. 

3.6  PROTECTION 

A.  Protect installed products until completion of project. 

B.  Touch-up, repair or replace damaged products before Substantial Completion. 
 

END OF SECTION 
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SECTION 211313 

 

WET-PIPE SPRINKLER SYSTEMS 

 

PART 1  GENERAL 

 

1.1 SUMMARY 
 
A. Section Includes: 

 
1. Pipes, fittings, and joining methods 

 
2. Fire-protection valves 

 
3. Trim and drain valves 

 
4. Specialty valves 

 
5. Sprinklers 

 
6. Alarm devices 

 
1.2 SYSTEM DESCRIPTIONS 

 
A. Wet-pipe Sprinkler System: Automatic sprinklers are attached to piping containing water and that 

is connected to water supply. Water discharges immediately from sprinklers when they are opened. 
 

1.3 PERFORMANCE REQUIREMENTS 
 

A. Standard-Pressure Piping System Component: Listed for 175-psig minimum working pressure. 
 
B. Sprinkler systems(s) design shall be approved by authorities having jurisdiction. 
 

1. Margin of safety for available waterflow and pressure shall be 10 percent, including losses 
through water serving piping, fitting, valves, and backflow preventers. 
 

2. Sprinkler Occupancy Hazard Classifications: 
 
a. Office and Public Areas: Light Hazard 

 
b. Utility Areas: Ordinary Hazard, Group 1 

 
b. Storage Areas: Ordinary Hazard, Group 2 

 
3. Minimum Density for Automatic-Sprinkler Piping Design: 

 
a. Light Hazard Occupancy: 0.10 GPM per sq. ft. 

 
b. Ordinary Hazard, Group 1 Occupancy: 0.15 GPM per sq. ft. 

 
c. Ordinary Hazard, Group 2 Occupancy: 0.20 GPM per sq. ft. 

 
4. Maximum Protection Area per Sprinkler: Per UL Listing 

 
5. Total Combined Hose-Stream Demand Requirement: According to NFPA 13. 
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C. Seismic Performance: Sprinkler piping shall withstand the effects of earthquake motions 
determined according to NFPA 13. 

 
1.4 SUBMITTALS 
 

A. Product Data: For each type of product indicated. 
 

B. Shop Drawings: For wet-pipe sprinkler systems. Include plans, elevations, sections, details. 
 

1. Wiring Diagrams: For power, signal, and control wiring 
 

C. Approved Sprinkler Piping Drawings: Working plans, prepared according to NFPA 13, that have 
been approved by authorities having jurisdiction, including hydraulic calculations. 

 
D. Welding certificates. 

 
E. “Contractor’s Material and Test Certificate for Aboveground Piping.” 

 
F. “Contractor’s Material and Test Certificate for Underground Piping.” 

 
G. Operation and maintenance data. 

 
1.5 QUALITY ASSURANCE 
 

A. Installer Qualifications: 
 

1. Installer's responsibilities include designing, fabricating, and installing sprinkler systems 
and providing engineering services needed to assume engineering responsibility.  Base 
calculations on results of fire-hydrant flow test conducted within twelve months. 
 
a. Engineering Responsibility:  Preparation of working plans, calculations, and field 

test reports. 
 

B. Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and 
Pressure Vessel Code. 

 
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. NFPA Standards:  Sprinkler system equipment, specialties, accessories, installation, and testing 
shall comply with the following: 
 
1. NFPA 13, “Installation of Sprinkler Systems.” 

 
2. NFPA 24, Installation of Private Fire Service Mains and Their Appurtenances.” 

 
PART 2  PRODUCTS 

 

2.1 PIPING MATERIALS 
 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, and fitting 
materials, and for joining methods for specific services, service locations, and pipe sizes. 

 
2.2 STEEL PIPE AND FITTINGS 
 

A. Standard Weight (schedule 40) and Light Weight (schedule 10), Black-Steel Pipe:  ANSI/ASTM 
A53, Type E, Grade A or B; or ASTM A135; or ASTM A795.  Pipe ends may be factory or field-
formed to match joining method. 
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B. Black-Steel Pipe Nipples:  ASTM A733, made of ASTM A53/A53M, standard-weight, seamless 
steel pipe with threaded ends per ANSI 1.20.1 (B2.1). 

 
C. Malleable-Iron Threaded Fittings:  ANSI B16.3, made of ASTM A536 malleable iron, with 

threaded ends per ANSI 1.20.1 (B2.1). 
 

D. Cast-Iron Threaded Fittings:  ANSI B16.4, made of ASTM A126 cast iron, with threaded ends per 
ANSI 1.20.1 (B2.1). 

 
E. Cast-Iron Flanges:  ANSI B16.4, made of ASTM A126 cast iron, Class 125. 

 
F. Steel Welding Fittings:  ASTM A53, Type E, Grade A or B; or ASTM A135; or ASTM A795.   

 
G. Grooved-Joint, Steel-Pipe Appurtenances: 

 
1. 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: 
 
a. Victaulic Company 

 
b. Tyco Fire Suppression and Building Products 

 
c. Anvil International 

 
2. Pressure Rating:  175 psig minimum. 

 
3. Grooved-End Fittings for Steel Piping: ASTM A 536, ductile-iron casing; with dimensions 

matching steel pipe. 
 

4. Grooved-End-Pipe Couplings for Steel Piping:  Rigid pattern, unless otherwise indicated, 
for steel-pipe dimensions.  ASTM A 536, ductile-iron housing, EPDM-rubber gasket, and 
bolts and nuts. 

 
2.3 PIPING JOINING MATERIALS 
 

A. Pipe-Flange Gasket Materials:  ASME B16.21, nonmetallic and asbestos free. 
 
1. Class 125, Cast-Iron Flat-Face Flanges:  Full-face gaskets. 

 
B. Metal, Pipe-Flange Bolts and Nuts:  ASME B18.2.1, carbon steel unless otherwise indicated. 

 
C. Welding Filler Metals:  Comply with AWS D10.12M/D10.12 for welding materials appropriate for 

wall thickness and chemical analysis of steel pipe being welded. 
 
2.4 LISTED FIRE-PROTECTION VALVES 
 

A. General Requirements: 
 
1. Valves shall be UL listed. 

 
2. Minimum Pressure Rating:  175 psig. 

 
B. Backflow preventer:  Double check type, Ames or equal. 

 
C. Indicating Valves:   

 
1. Body material: Cast or ductile iron. 
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2. End connections:  Flanged or grooved 
 

D. Check Valves:  Victaulic, or equal. 
 
1. Type:  Swing check. 

 
2. Body material: Cast or ductile iron. 

 
3. End connections:  Flanged or grooved. 

 
2.5 TRIM AND DRAIN VALVES 

 
A. Angle, check and globe trim valves for fire sprinkler service:  NIBCO, United Brass, or equal. 

 
2.6 SPECIALTY VALVES 
 
2.7 FIRE DEPARTMENT CONNECTIONS 
 
2.8 SPECIALTY FITTINGS 
 
2.9 SPRINKLERS 

 
PRODUCT DATA SHEET 1-S. 
 

A. Sprinkler heads shall glass bulb. 
 

B. Sprinkler heads shall be color coded. 
 

C. Sprinkler heads in areas with exposed piping shall be standard upright or pendant type. 
Sprinklers in finished ceilings to be chrome with white escutcheons. T-bar ceiling to receive semi-
recessed sprinklers. Ceiling with surface mounted lights are allowed to be pendent with 401 style 
2 piece escutcheons. 

 
D. Sprinkler heads in corrosive environments (i.e., all chemical rooms) shall have a white coating 

applied at the factory. Sprinkler heads in all other areas allowed to have a standard finishes. 
 

2.10 ALARM DEVICES 
 
A. Water flow indicator for local alarm:  UL approved suitable for variable pressure, complete with 

instantaneous recycling retard and electrical contacts for alarm system (number as required).  
Potter Electric Signal, or equal. 

 
PART 3  EXECUTION 

 

3.1 WATER-SUPPLY CONNECTIONS 
 
3.2 PIPING INSTALLATION 
 

A. Locations and Arrangements:  Drawing plans, schematics, and diagrams indicate general location 
and arrangement of piping.  Install piping as indicated, as far as practical. 
 
1. Deviations from approved working plans for piping require written approval from 

authorities having jurisdiction.  File written approval with Architect before deviating from 
approved working plans. 

 
B. Piping Standard:  Comply with requirements for installation of sprinkler piping in NFPA 13. 

 
C. Install seismic restraints on piping.  Comply with requirements for seismic-restraint device 

materials and installation in NFPA 13. 
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D. Use listed fittings to make changes in direction, branch takeoffs from mains, and reductions in 

pipe sizes. 
 

E. Install unions adjacent to each valve in pipes NPS 2 and smaller. 
 

F. Install flanges, flange adapters, or couplings for grooved-end piping on valves, apparatus, and 
equipment having NPS 2-1/2 and larger end connections. 

 
G. Install "Inspector's Test Connections" in sprinkler system piping, complete with shutoff valve, and 

sized and located according to NFPA 13. 
 

H. Install sprinkler piping with drains for complete system drainage. 
 

I. Install sprinkler control valves, test assemblies, and drains. 
 

J. Install alarm devices in piping systems. 
 

K. Install hangers and supports for sprinkler system piping according to NFPA 13.  Comply with 
requirements for hanger materials in NFPA 13. 

 
L. Install pressure gages on riser. 

 
M. Install sleeves for exposed piping penetrations of walls, ceilings, and floors. 

 
N. Install sleeve seals for piping penetrations of concrete walls and slabs. 

 
O. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

 
3.3 JOINT CONSTRUCTION 
 
3.4 VALVE AND SPECIALTIES INSTALLATION 
 

A. Install listed fire-protection valves, trim and drain valves, specialty valves and trim, controls, and 
specialties according to NFPA 13 and authorities having jurisdiction. 

 
B. Install listed fire-protection shutoff valves supervised open, located to control sources of water 

supply except from fire-department connections.  Install permanent identification signs indicating 
portion of system controlled by each valve. 

C. Install check valve in each water-supply connection.  Install backflow preventers instead of check 
valves in potable-water-supply sources. 

 
3.5 SPRINKLER INSTALLATION 
 

A. Install sprinklers in suspended ceilings in center of acoustical ceiling panels. 
 
3.6 FIELD QUALITY CONTROL 
 

A. Perform tests and inspections. 
 

B. Tests and Inspections: 
 
1. Leak Test:  After installation, charge systems and test for leaks.  Repair leaks and retest 

until no leaks exist. 
 
2. Flush, test, and inspect sprinkler systems according to NFPA 13, "Systems Acceptance" 

Chapter. 
 
3. Coordinate with fire-alarm tests.  Operate as required. 
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C. Sprinkler piping system will be considered defective if it does not pass tests and inspections. 

 
D. Prepare test and inspection reports. 

 
3.7 CLEANING 
 

A. Clean dirt and debris from sprinklers. 
 

B. Remove and replace sprinklers with paint other than factory finish. 
 

END OF SECTION 
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SECTION 220500 

 

BASIC MECHANICAL MATERIALS AND METHODS 

 

 
PART 1 GENERAL 

1.1 RELATED DOCUMENTS 

A. The requirements of the GENERAL CONDITIONS, SUPPLEMENTAL CONDITIONS, and 
DIVISION 1, GENERAL REQUIREMENTS, apply to the work of this SECTION. 

 

1.2 SUMMARY 

A. This Section includes the following basic mechanical materials and methods to complement other 
DIVISION 22 & 23 sections. 

1. Piping materials and installation instructions common to most piping systems. 

2. Equipment nameplate data requirements. 

3. Non-shrink grout for equipment installations. 

4. Installation requirements common to equipment specification Sections. 

5. Mechanical demolition. 

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 ceiling, un-
excavated 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. 

 

1.4 SUBMITTALS 

A. Product Data: Submit seven (7) copies of the manufacturer’s technical product data and 
installation instructions for each type of material listed in this SECTION. 

B. Maintenance Data: Submit seven (7) copies maintenance data and replacement material lists for 
each type of material listed in this section.  Include this data and product data in maintenance 
manual. 
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1.5 QUALITY ASSURANCE 

A. Quality welding processes and operators for structural steel according to AWS D1.1 “Structural 
Welding Code – Steel.” 

B. Qualify welding processes and operators for piping according to ASME “Boiler and Pressure 
Vessel Code,” Section IX, “Welding and Brazing Qualifications.” 

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. 

C. ASME A13.1 for lettering size, length of color field, colors, and viewing angles of identification 
devices. 

 

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. 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. 

D. Coordinate connection of electrical services. 

E. Coordinate requirements for access panels and doors where mechanical items requiring access 
are concealed behind finished surfaces. 

F. Coordinate installation of identifying devices after completing covering and painting where 
devices are applied to surfaces. 

 

PART 2  PRODUCTS 

 

2.1 PIPE AND PIPE FITTINGS 

A. Refer to individual piping system specification Sections in Division 22 for special joining materials 
not listing below. 

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 22 for special joining materials 
not listed below. 

B. Pipe Flange Gasket Materials: Suitable for the chemical and thermal conditions of the piping 
system contents. 
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C. Flange Bolts and Nuts: ASME B18.2.1, carbon steel, except where other material is indicated. 

D. Solder Filler Metal:  ASTM B32 

1. Alloy Sn95 or Alloy Sn94: Tin (approximately 95%) and silver (approximately 5%) having 
0.10% maximum lead content. 

2. Alloy E: Tin (approximately 95%) and copper (approximately 5%), having 0.10% 
maximum lead content. 

3. Alloy HA: Tin-antimony-silver-copper-zinc, having 0.10% maximum lead content. 

4. Alloy HB: Tin-antimony-silver-copper-nickel, having 0.10% maximum lead content. 

5. Alloy Sb5: Tin (95%) and antimony (5%), having 0.20% maximum lead content. 

E. Brazing Filler Metals: AWS A5.8. 

1. BCuP Series: Copper-phosphorus alloys. 

2. BAg1 Series: Silver alloy. 

F. Welding Filler Metals: Comply with AWS D10.12 for welding materials appropriate for wall 
thickness and chemical analysis of steel pipe being welded. 

G. Flanged, Ductile-Iron Pipe Gasket, Bolts, and Nuts: AWWA C110, rubber gasket, carbon steel 
bolts and nuts. 

H. 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 (ASTM A 47M), Grade 32510 or ASTM A 536 ductile iron. 

3. Gaskets:  Rubber. 

4. Bolts and Nuts: AWWA C111. 

5. Finish Enamel paint. 

 

2.3  PIPING SPECIALTIES 

A. Escutcheons:  Manufactured wall, ceiling, and floor plates; deep-pattern type where required to 
conceal protruding fittings and sleeves. 

B. Dielectric Fittings: Assembly or fitting having insulating material isolating joined dissimilar metals 
to prevent galvanic action. 

1. Description:  Combination of copper alloy and ferrous; threaded, solder, plain, and weld 
neck end types and matching piping system materials. 

C. Sleeves:  The following materials are for wall, floor, slab, and roof penetrations: 

1. Steel Sheet-Metal:  24-gage (0.70mm) or heavier galvanized sheet metal, round tube 
closed with welded longitudinal joint 

2. Steel Pipe: ASTM A 53, Type E, Grade A, Schedule 40, galvanized, plain ends. 

 

2.4 GROUT 

A. Non-shrink, Nonmetallic Grout: ASTM C 1107, Grade B. 

1. Characteristics:  Post-hardening, volume-adjusting, dry, hydraulic-cement grout, non-
staining, non-corrosive, nongaseous, and recommended for interior and exterior 
applications. 

2. Design Mix: 5000-psi (34.50mpa), 28-day compressive strength. 

3. Packaging: Premixed and factory-packaged. 
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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 23 specify piping installation 
requirements unique to the piping system. 

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, and other design considerations.  Install piping as 
indicated, except where deviations to layout are approved on coordination drawings. 

C. Install components having pressure ratings equal to or greater than system operating pressure. 

D. Install piping free of sags and bends. 

E. Install exposed interior and exterior piping at right angles or parallel to building walls.  Diagonal 
runs are prohibited, except where indicated. 

F. 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. 

G. Install piping to allow application of insulation plus 1-inch (25mm) clearance around insulation. 

H. Locate groups of pipes parallel to each other, spaced to permit valve servicing. 

I. Install fittings for changes in direction and branch connections. 

J. Install couplings according to manufacturer’s printed instructions. 

K. Install sleeves for pipes passing through concrete and masonry walls, concrete floor and roof 
slabs, and where indicated. 

L. Install sleeves for pipes passing through concrete and masonry walls, gypsum-board partitions, 
concrete floor and roof slabs, and where indicated. 

M. Fire Barrier Penetrations: Maintain indicated fire rating of walls, partitions, ceilings, and floors at 
pipe penetrations.  Seal pipe penetrations with firestopping sealant material using methods 
approved by the Fire Marshall. 

N. Verify final equipment locations for roughing in. 

O. Refer to equipment specifications in other Sections for rough-in requirements. 

P. Piping Joint Construction: Join pipe and fittings as follows and as specifically required in 
individual piping system 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” in the “Pipe and 
Tube” chapter. 

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). 
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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 the “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. 

Q. 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 a 2-inch 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 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. 

D. Install equipment giving right-of-way to piping systems installed at a required slope. 

 

3.3 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. 

 

3.4 DEMOLITION 

A. Disconnect, demolish, and remove work specified under Division 15 and as indicated. 

B. Where pipe, ductwork, insulation, or equipment to remain is damaged or disturbed, remove 
damaged portions and install new products of equal capacity and quality. 

C. Accessible Work: Remove indicated exposed pipe and ductwork in its entirety. 

D. Removal:  Remove indicated equipment from the Project site. 
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E. Temporary Disconnection: Remove, store, clean, reinstall, and reconnect equipment indicated for 
relocation. 

 

3.5 CUTTING AND PATCHING 

A. Install nonmetallic nonshrink grout for mechanical equipment base bearing surfaces, pump and 
other equipment base plates, and anchors.  Mix grout according to manufacturer’s printed 
instructions. 

B. Clean surfaces that will come into contact with grout. 

C. Provide forms for placement of grout, as required. 

D. Avoid air entrapment when placing grout. 

E. Place grout to completely fill equipment bases. 

F. Place grout on concrete bases to provide a smooth bearing surface for equipment. 

G. Place grout around anchors. 

H. Cure placed grout according to manufacturer’s printed instructions. 

 
 

END OF SECTION 
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SECTION 224000 

 

PLUMBING 

 

PART 1  GENERAL 

 
1.1 The General Conditions and Supplementary Conditions apply to this Section.  

 
1.2 SCOPE:  

Provide plumbing where shown on the Drawings, as specified herein, and as needed for a complete and 
proper installation including, but not necessarily limited to: 
 
A. Domestic hot and cold water piping systems 

 
B. Drain, waste, and vent systems 
 
C. Gas, water and sewer service connections per local requirements 
 
D. Plumbing fixtures and trim as shown on the Drawings 
 
E. Condensate lines 
 

1.3 General Contractor shall provide temporary sanitary facilities for all trades. 
 

1.4 DRAWINGS: 
 
A. Examine all drawings prior to starting of work and report any discrepancies in writing to the 

Architect. 
 

B. Verify all dimensions at the building site and check existing conditions before beginning work. Make 
changes which are necessary to install the work in harmony with other crafts; they shall be first 
approved by the Architect. 

 
C. Execute work mentioned in the specifications and not shown on the drawings, or vice versa, the 

same as if specifically mentioned in both. 
 
D. Use adequate numbers of skilled workmen 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. 

 
 

1.5 CODES AND REGULATIONS: 
 
A. Provide all work and materials in full accordance with the latest rules and regulations of the: 

 
1. 2016 California Building Code, reference 2015 IBC. 

 
2. 2016 California Plumbing Code, reference 2015 UPC. 

 
3. 2016 California Mechanical Code, reference 2015 UMC. 

 
4. 2016 California Electrical Code, reference 2014 NEC. 

 
5. 2016 California Fire Code, reference 2015 IFC. 

 
6. Title 24, California Code of Regulations. 
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Nothing in these plans or specifications is to be construed to permit work not conforming 
to these codes.  Furnish without extra charge, any additional material and labor required 
to comply with these rules and regulations. 

 
1.6 SUBSTITUTIONS AND MATERIALS LIST: 

 
A. Product names are used as qualitative standards, however other materials or methods shall not be 

used unless approved in writing by the architect. The burden of proof as to the equality of any 
proposed material shall be upon the contractor, and the architect's decision is final.  Only one 
request for substitution shall be considered for each item. Equipment capacities specified are 
minimum acceptable. 

 
B. Product Data: Submit seven (7) copies of the manufacturer’s technical product data and 

installation instructions for each type of material listed in this SECTION. 

 
C. Maintenance Data: Submit seven (7) copies maintenance data and replacement material lists for 

each type of material listed in this section.  Include this data and product data in maintenance 
manual. 

 
D. Any mechanical, electrical, structural or other changes required for the installation of any 

substituted equipment shall be made to the satisfaction of the architect and without additional cost 
to the owner. Approval by the architect of the substituted equipment and/or dimensional drawings 
does not waive these requirements.  With submittal, provide drawings showing substituted 
equipment. 

 
E. Approval of material shall not be construed as authorizing any deviations from the specifications 

unless the attention of the architect has been directed to the specific deviations. 
 
F. Furnish to the Inspector, upon request, complete installation shop drawings of the same approved 

substitutions and drawings. 
 

1.7 STERILIZATION CERTIFICATE:   
Upon completion of water line sterilization, deliver to the Architect two copies of an acceptable "Certificate 
of Performance” for that activity. 

 
1.8 MANUALS: 

 
A. Upon completion of the work of this Section, deliver to the Architect one copy of an operation and 

maintenance manual compiled in accordance with the provisions of the General Requirements. 
 

B. Include within each manual a copy of the Project Record Documents showing all work of this 
Section. 

 
1.9 FIELD MEASUREMENT: 

Make necessary measurements in the field to assure precise fit of items included in plumbing. Verify 
dimensions with all framing and concrete work prior to installing any components. Notify architect 
immediately of any discrepancies. 

 
1.10 Install fixtures for accessibility requirements at locations shown on plans. 
 
PART 2  MATERIALS 

 
2.1 FIXTURE SCHEDULE (As shown on Plumbing Drawings – see PLUMBING FIXTURE SCHEDULE) 

 
2.2 PIPE SCHEDULE (As shown on Plumbing Drawings – see PLUMBING MATERIAL SPECIFICATIONS) 
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2.3 MISCELLANEOUS MATERIALS: 
 
A. Gate valves:  Provide solid wedge disc, rising stem, WOG; rising stem:  Provide Nibco T-126 

bronze, screwed, or 5-126, solder. 
 

B. Globe valves:  Provide replaceable composition disc suitable for 200 degree F water:  2 1/2 and 
smaller; Provide Nibco F-718-B, bronze, screwed. 

 
C. Gas cocks:  2" and smaller:  Provide 250#, bronze, screwed, square head, 125# (Rockwell Fig 

142). 
 
D. Ball valves: two or three piece construction, forged bronze body, chrome plated brass ball, threaded 

ends, Teflon seats, PTFE or reinforced Teflon stem seals, lever handles. Milwaukee BA100/150, 
BA300/350. 

 
E. Flashing:  Where pipes of this Section pass through the roof, flash with 24 ga. galvanized sheet 

metal, counter flashing to be 24 ga. sheet metal. 
 
F. Traps for lavatories and sinks, except service sinks, chrome plated 17-ga. brass with clean out. 
 
G. Insulation: 
 

1. Provide 1” thick, 3 ½ pound per cubic foot fiberglass with all-service jacket (aluminum 
jacket with stainless steel bands outdoors) for all hot water and hot water returns (service 
at 105-140 ̊F up to 4” diameter. 
 

2. Pipe wrapping 
 

a. Steel piping in concrete or underground:  
 
(1) Wrap with 20 mil tape. 

 
(2) Fittings and other joints:  Wrap in the field with 20 mil tape and primer. 

 
(3) Provide 50% overlap on tape weld rubber coating. 

 
b. Sleeves:  Where pipes pass through concrete, masonry, or stud walls, or pass 

through ceilings, provide a sleeve of the size required. 
 

H. 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 Architect. 
 

I. Fixtures and Equipment: Provide complete plumbing fixture, trim, and equipment where shown on 
the Drawings. 

  

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 unsatisfactory conditions are 
corrected. 
 

3.2 PLUMBING SYSTEM LAYOUT:  
 
A. Lay out the plumbing system in careful coordination with the Drawings, determining proper 

elevations for all components of the system and using only a minimum number of bends to produce 
a satisfactorily functioning system. 

 
B. Follow the general layout shown on the Drawings in all cases except where other work may 

interfere. 
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C. Lay out pipes to fall within partition, wall, or roof cavities, and to not require furring other than as 

shown on the Drawings. 
 

3.3 Perform trenching and backfilling associated with the work of this Section in strict accordance with all 
provisions of these Specifications. 
 
A. Cut bottom of trenches to grade. Make trenches 12" wider than the greatest dimension of the pipe. 

 
B. Bedding and backfilling: 
 

1. Install piping promptly after trenching.  Keep trenches open as short a time as practicable. 
 

2. Under the building, install pipes on a 6" bed of damp sand. Backfill to bottom of slab with 
damp sand. 

 
3. Outside the building, install underground piping on a 6" bed of damp sand.  Backfill to within 

12" of finish grade with damp sand.  Backfill remainder with native soil. 
 

4. Do not backfill until installation has been approved and until Project Record Documents 
have been properly annotated. 

 
3.4 INSTALLATION OF PIPING AND EQUIPMENT 

 
A. General: 

 
1. Proceed as rapidly as the building construction will permit. 

 
2. Thoroughly clean items before installation. Cap pipe openings to exclude dirt until fixtures 

are installed and final connections have been made. 
 

3. Cut pipe accurately, and work into place without springing or forcing, properly clearing 
windows, doors, and other openings.  Excessive cutting or other weakening of the building 
will not be permitted. 

 
4. Show no tool marks or threads on exposed plated, polished, or enameled connections from 

fixtures. Tape all finished surfaces to prevent damage during construction. 
 

5. Make changes in directions with fittings; make changes in main sizes with eccentric 
reducing fittings. Unless otherwise noted, install water supply piping with tap tees feeding 
up to fixtures. 

 
6. Run horizontal sanitary and storm drainage piping at a uniform grade of 1/4" per ft, unless 

otherwise noted.  Run horizontal water piping with an adequate pitch upwards indirection 
of flow to allow complete drainage. 

 
7. Provide sufficient swing joint, ball joints, expansion loops, and devices necessary for a 

flexible piping system, whether or not shown on the Drawings. 
 

8. Support piping independently at pumps, coils, tanks, and similar locations, so that weight 
or pipe will not be supported by the equipment. 

 
9. Pipe the drains from pump glands, drip pans, relief valves, air vents, and similar locations, 

to spill over an open sight drain, floor drain, or other acceptable discharge point, and 
terminate with a plain end unthreaded pipe 6" above the drain. 

 
10. Securely bolt all equipment, isolators, hangers, and similar items in place. 

 
11. Support each item independently from other pipes.  Do not use wire for hanging or 

strapping pipes. 
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12. Provide complete dielectric isolation between ferrous and non-ferrous metals. 

 
13. Provide union and shut off valves suitably located to facilitate maintenance and removal of 

equipment and apparatus, whether shown or not. 
 

14. Provide adequate drainage slope on condensate drains. 
 

15. Equipment access: 
 

a. Install piping, equipment, and accessories to permit access for maintenance.  
Relocate items as necessary to provide such access, and without additional cost 
to the Owner. 
 

b. Provide access doors where valves, water hammer arrestors, motors, or 
equipment requiring access for maintenance are located in walls or chases or 
above ceilings.  Coordinate location of access doors with other trades as required. 

 
B. Pipe Joints 

 
1. Copper tubing: 

 
a. Cut square, remove burrs, and clean inside of female filling to a bright finish. 
 

(1) Apply solder flux with brush to tubing.  
 

(2) Remove internal parts of solder-end valves prior to soldering. 
 

b. Provide dielectric unions at points of connection of copper tubing to ferrous piping 
and equipment. 
 

c. For joining copper tubing, use: 
 

(1) Water piping 3" and smaller:  “Lead free” solder;  
 

(2) Underground:  “sil-fos” brazing. 
 

2. Screwed piping: 
 
a. Deburr cuts. 
 

    (1) Do not ream exceeding internal diameter of the pipe.  
 
    (2) Thread to requirements of ANSI B2.1. 
 

b. Use Teflon tape on male thread prior to joining other services. 
 

3. Leaky joints: 
 
a. Remake with new material. 

 
b. Remove leaking section and/or fitting as directed. 

 
c. Do not use thread cement or sealant to tighten joint. 

 
   

C. Pipe Supports: 
 
1. Support suspended piping with clevis or trapeze hangers and rods. 
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2. Space hangers and support for horizontal steel pipes according to the following schedule: 
 

Pipe size: Maximum spacing on centers: 
 
     1-1/4" and smaller 8'-0" 
     1-1/2" to 3":  10'-0" 
     4" to 5":   14'-0" 

 
 
 

3. Space hangers and supports for horizontal copper tubing according to the following 
schedule: 
 

Tube size: Maximum spacing on centers: 
 
     1" and smaller  6'-0" 
     1-1/2"   7'-0" 
     2":   8'-0" 
     2-1/2":   9'-0" 
     3" and larger:  10'-0" 

 
4. Provide sway bracing on hangers longer than 18". 

 
5. Support vertical piping with riser clamps secured to the piping and resting on the building 

structure.  Provide at partition top plates. 
 

6. Provide insulation continuous through hangers and rollers. Protect insulation by galvanized 
steel shields. 

 
7. Arrange pipe supports to prevent excessive deflection, and to avoid excessive bending 

stress. 
 

8. Support piping from inserts or anchors in concrete slabs. 
 

9. Hubless piping:   
 

a. Provide hangers on the piping at each side of, and within 6" of, hubless pipe 
coupling so the coupling will bear no weight. 
 

b. Do not provide hangers on couplings. 
 

c. Provide hangers adequate to maintain alignment and to prevent sagging of the 
pipe. 

 
d. Make adequate provision to prevent shearing and twisting of the pipe and the joint.  

 
D. Sleeves and Openings 

 
1. Provide sleeves for each pipe passing through walls, partitions, floors, roofs, and ceilings. 

 
a. Set pipe sleeves in place before concrete is placed. 

 
b. For uninsulated pipe, provide sleeves two pipe sizes larger than the pipe passing 

through, or provide a minimum of 1/2" clearance between inside and outside of the 
pipe. 

 
c. For insulated pipe, provide sleeves of adequate size to accommodate the full 

thickness of pipe covering, with clearance for packing and caulking. 
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2. Caulk the space between sleeve and pipe or pipe covering, using a noncombustible, 
permanently plastic, waterproof, non-staining compound which leaves a smooth finished 
appearance, or pack with noncombustible asbestos cotton, rope, or fiberglass to within 1/2" 
of both wall faces, and provide the waterproof compound described above. 
 

3. Finish and escutcheons: 
 

a. Smooth up rough edges around sleeves with plaster or spackling compound. 
 

b. Provide 1" wide chrome or nickel plated escutcheons on all pipes passing through 
walls, floors, partitions, ceilings, and similar locations. 

 
 Size the escutcheons to fit pipe and covering.  

 
 Hold escutcheons in place with set screw.  

 
E. Cleanouts: 

 
1. Secure the Architect’s approval of locations for cleanouts in finished areas prior to 

installation. 
 

2. Provide cleanouts of same nominal size as the pipes they serve.  
 

3. Make cleanouts accessible. After pressure tests are made and approved, thoroughly 
graphite the cleanout threads. 

 
F. Valves: 

 
1. Provide valves in water and gas systems. Locate and arrange so as to give complete 

regulation of apparatus, equipment and fixtures. 
 

2. Provide valves in at least the following locations: 
 

a. In branches and/or headers of water piping serving a group of fixtures. 
 

b. On both sides of apparatus and equipment. 
 

c. For shutoff of risers and branch mains. 
 

d. For flushing and sterilizing the system. 
 

e. Where shown on the Drawings. 
 

3. Locate valves for easy accessibility and maintenance. 
 

G. Backflow Prevention: 
 
1. Protect plumbing fixtures, faucets with hose connections, and other equipment having 

plumbing connection, against possible back-siphonage. 
 

2. Arrange for testing of backflow devices as required by the governmental agencies having 
jurisdiction. 

 
 

 
H. Plumbing Fixture Installation 

 
1. Installation: 
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a. Set fixtures level and in proper alignment with respect to walls and floors, and with 
fixtures equally spaced.   
 

b. Provide supplies in proper alignment with fixtures and with each other. 
 

c. Provide flush valves in alignment with the fixture, without vertical or horizontal 
offsets. 

 
2. Grout wall and floor mounted fixtures watertight where the fixtures are in contact with walls 

and floors. 
 

3. Caulk deck-mounted trim at the time of assembly, including fixture and casework mounted.  
Caulk self-rimming sinks installed in casework. 

 
I. Disinfection of Water Systems 

 
1. Disinfect hot and cold water systems. 

 
a. Notify the Architect at least 48 hours prior to start of the disinfection process. 

 
b. Upon completion of disinfecting, secure and submit the Certificate of Performance 

required under Article 2a of this Section, stating system capacity, disinfectant used, 
time and rate of disinfectant applied and resultant residuals in ppm at completion. 

 
2. When disinfection operation is completed, and after final flushing, securing, and analysis, 

based on water samples from the system, showing test negative for coli-aerogene 
organisms.  Provide a total plate count of less than 100 bacteria per cc, or equal to the 
control sample. 
 
a. Upon completion of disinfecting, secure and submit the Certificate of Performance 

required by the County Health Dept, stating system capacity, disinfectant used, 
time and rate of disinfectant applied and resultant residuals in ppm at completion. 
 

b. Use disinfectant method approved by the Owner. 
 

3. If analysis results are not satisfactory, repeat the disinfection procedures and retest until 
specified standards are achieved. 

 
 

J. Other Testing and Adjusting. 
 
1. Provide personnel and equipment, and arrange for and pay the costs of, all required tests 

and inspections required by governmental agencies having jurisdiction. 
 

2. Where tests show materials or workmanship to be deficient, replace or repair as necessary, 
and repeat the tests until the specified standards are achieved. 

 
3. Adjust the system to optimum standards of operation. 

 
END OF SECTION 
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SECTION 230800 

 

HEATING, VENTILATION, AND AIR CONDITIONING 

 

PART 1  GENERAL 

 

1.1 The General Conditions apply to this section. 
 
1.2 SCOPE 

Furnish and install all heating, ventilating and air conditioning work indicated on the drawings and described 
herein. Also, any incidental work not shown or specified that is necessary to provide the complete system. 

 
1.3 DRAWINGS 
 

A. Examine all drawings prior to starting of work and report any discrepancies in writing to the Architect. 
 

B. Verify all dimensions at the building site and check existing conditions before beginning work. Make 
changes which are necessary to install the work in harmony with other crafts; they shall be first 
approved by the Architect. 

 
C. Execute work mentioned in the specifications and not shown on the drawings, or vice versa, the same 

as if specifically mentioned in both. 
 
1.4 CODE RULES AND SAFETY ORDERS 
 

A. Provide all work and materials in full accordance with the latest rules and regulations of the: 
 

1. 2016 California Building Code, reference 2015 IBC. 
 
2. 2016 California Plumbing Code, reference 2015 UPC. 
 
3. 2016 California Mechanical Code, reference 2015 UMC. 
 
4. 2016 California Electrical Code, reference 204 NEC. 
 
5. 2016 California Fire Code, reference 2015 IFC. 
 
6. Title 24, California Code of Regulations. 
 
Nothing in these plans or specifications is to be construed to permit work not conforming to these 
codes.  Furnish without extra charge, any additional material and labor required to comply with 
these rules and regulations. 
 

1.5 FEE AND PERMITS: 
Procure and pay for all licenses, fees and permits required. 

 
1.6 UTILITY COORDINATION: 

It shall be the contractor's responsibility to arrange and coordinate with the utility companies all requests 
for service(s) and the installation of meter(s) and services.  The contractor shall furnish all documentation 
and information that the utility companies require prior to start of construction.  Within 35 calendar days of 
the award of contract, the contractor shall submit to the architect a letter with copies of drawings that are 
sent to the utility companies for such services. 

 
1.7 FRAMING, CUTTING AND PATCHING 

Special framing, recesses, chases and backing for work of this section is covered under other sections.  Be 
responsible for proper placement of all pipe sleeves, hangers and supports and location of openings for 
work of this section. 
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1.8 SUBSTITUTIONS AND MATERIALS LIST 
 
A. Product names are used as qualitative standards, however other materials or methods shall not be 

used unless approved in writing by the architect. The burden of proof as to the equality of any 
proposed material shall be upon the contractor, and the architect's decision is final.  Only one 
request for substitution shall be considered for each item. Equipment capacities specified are 
minimum acceptable. 
 

B. Submit in indexed folders, five (5) sets of submittals for approval within 35 days after the award of 
the contract. The submittals shall be accompanied by equipment shop drawings, pump 
performance curves, and other pertinent data, showing the size, capacity and the proposed 
materials to be used. Submittals shall be provided, whether substitutions are made or not, and shall 
be listed in the order in which they appear in the schedules.  Submittals shall be provided and 
approved prior to start of construction. 

 
C. Any mechanical, electrical, structural or other changes required for the installation of any 

substituted equipment shall be made to the satisfaction of the architect and without additional cost 
to the owner. Approval by the architect of the substituted equipment and/or dimensional drawings 
does not waive these requirements.  With submittal, provide drawings showing substituted 
equipment. 

 
D. Approval of material shall not be construed as authorizing any deviations from the specifications 

unless the attention of the architect has been directed to the specific deviations. 
 
E. Furnish to the Inspector, upon request, complete installation shop drawings of the same approved 

substitutions and drawings. 
 
1.9 SITE CONDITIONS 

Information on the drawings relative to existing conditions is approximate only.  Deviations found necessary 
during progress of construction to conform to actual conditions, as approved by the architect, shall be made 
without additional cost to the owner. The contractor shall be held responsible for any damage caused to 
the existing property and services. Promptly notify the architect if services are found which are not shown 
on the drawings. 

 
1.10 GUARANTEE 
 

A. Repair or replace any defective work, material or part which may appear within one year of the date 
of acceptance.  This shall include damage by leaks. 
 

B. On failure to comply with the above guarantee within a reasonable length of time, after notification 
is given, the architect shall have the repairs made at the contractor's expense. 

 
1.11 MAINTENANCE AND OPERATING INSTRUCTION 

A. Furnish four complete sets of operating and maintenance instructions bound in a hardboard binder 
and indexed.  Start compiling the data upon approval of list of materials, Final inspection will not 
be made until booklets are approved by the architect. 
 

B. These sets shall incorporate the following: 
 

1. Complete operating instructions for each item of equipment listing in detail the lubricants 
to be used, frequency of lubrication, inspections required, adjustments, etc. 
 

2. Manufacturer's documentation with part numbers, instructions etc., for each item of 
equipment. 

 
C. Post service telephone numbers and/or addresses in an appropriate place as designated by the 

architect. 
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1.12 RECORD DRAWINGS 
 
A. Upon completion of the work, and as precedent to final payment, the contractor shall provide and 

deliver, to the architect, updated reproducible drawings showing the work exactly as installed. 
 
PART 2  PRODUCTS 

 

2.1 Provide equipment as specified on the drawings 
 

PART 3  EXECUTION 

 

3.1 MATERIAL STORAGE 
 
A. During storage at the construction site, all duct and related air distribution component openings 

shall be covered with tape, plastic, sheetmetal or other methods acceptable to the local authority 
to reduce dust or debris collection in compliance with CalGreen section 5.504.3. 
 

3.2 FILTERS 
 
A. Air filters shall be of an approved type tested in accordance with test method SFM Std. 12-71-1 as 

shown in Part 12, Title 24, California Code of Regulations.  Preformed filters having combustible 
framing shall be tested as a complete assembly.  Air filters in all occupancies shall be Class 2 or 
better (as shown in the State Fire Marshall listing). 
 

B. Provide temporary filters for all fans that are used during construction; after all construction dirt has 
been removed from the building, install new filters at no additional cost to the Owner. 

 
C. Air filters shall be accessible for cleaning or replacement. 

 
3.3 SHEET METAL WORK 

 
A. Construct and install all sheet metal in accordance with the latest SMACNA recommendations.  

Provide variations in duct size, and additional duct fittings as required to clear obstructions and 
maintain clearances, as approved by the Architect, at no extra cost to the Owner.  Pressure class 
shall be 2" w.c. 
 

B. Exterior ductwork shall be sealed water-tight with hardcast RTA 50 adhesive and DT-tape or 
Glenkote. 

 
C. Interior ductwork shall be sealed water-tight with hardcast RTA 20 adhesive and DT-tape or 

Glenkote. 
 
D. Duct sealer system must be installed in strict conformance with the manufacturer's application 

instructions. 
 
E. Provide drive slip or equivalent flat seams for ducts where necessary due to spacer limitations.  On 

ducts with flat seams, provide standard reinforcing inside of duct. 
 
F. Provide Duro-Dyne Ventlon flexible connections on inlet and outlet of each fan. 
 
G. Duct size shown on lined duct is the inside dimension. 
 
H. All round ductwork shall be metal, except fiberglass flexible duct shall be used on the final 6'-0" 

connection to the diffuser in concealed areas.  Transitions and bends to ductwork, to avoid 
obstructions, must be approved by the Architect.  Protect ductwork from damage during and after 
erection until final inspection. 
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I. Flexible ducts shall conform the following requirements: 
 

1. Factory-made air ducts shall be approved for the use intended or shall conform to the 
requirements of U.M.C. Standard No. 6-1.  Each portion of a factory-made air duct system 
shall be identified by the manufacturer with a label or other suitable identification indicating 
compliance with U.M.C. Standard No. 6-1 and its class designation.  These ducts shall be 
listed and shall be installed in accordance with the terms of their listing. 
 

2. Flexible ducts shall consist of an exterior reinforced laminated vapor barrier, 1-1/2" thick 

fiber glass insulation (K=.25 @ 75
0
F), encapsulated spring steel wire Helix and impervious, 

smooth, non-perforated interior vinyl liner. Individual lengths of flexible ducts shall contain 
factory fabricated steel connection collars. 

 
3. Flexible ducts shall be supported at or near mid-length with 2” wide 28 GA. Steel hanger 

collar attached to the structure with an approved duct hanger.  Installation shall minimize 
sharp radius turns or offsets. The maximum length connecting to terminal outlets shall be 
seven feet. 

 
4. Flexible ducts may be used to cross seismic joints without offsets. 

 
5. Flexible air ducts shall be anchored and supported per the latest SMACNA air duct annual. 

 
 
3.4 GRILLES 

 
A. Provide all outlets with gaskets and install so that there will be no streaking of the walls or ceiling 

due to leakage. 
 

B. Furnish all diffusers, registers, and grilles with baked enamel finish—color to be coordinated with 
architect—and white gaskets on ceiling-mounted outlets. 

 
C. All visible surfaces behind air outlet faces to be flat black. 

 
3.5 VIBRATION ISOLATION 

 
A. Isolate all ventilating and air conditioning equipment, including conduit, piping, duct, drains, etc., so 

that equipment will operate under continuous demand without objectionable vibrations. 
 

3.6 TESTING AND BALANCING 
 
A. Coordinate testing and balancing agency work with work of other trades. 

 
B. Contractor shall provide for adjustments and/or additions or modifications to fan and motor 

sheaves, belts, damper linkages and the like to achieve proper air balance at no additional cost. 
 
C. Testing and balancing shall be performed in complete accordance with AABC National Standards 

for Field Measurements and Instrumentation.  Testing and balancing shall be performed on air 
distribution systems. 

 
D. Balance air quantities of supply, return, outside air, and exhaust to achieve those given on 

Drawings with accuracy within minus 5 percent and plus 10 percent.  Measure the total air quantity 
at each fan. 

 
 

END OF SECTION 
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SECTION 26 05 00

COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Scope: The Section consists of general requirements and standard specifications for all work 
included under Division 26.  Where specific specifications requirements of other Sections of 
Division 26 are in conflict with these General Requirements, those specific requirements shall 
govern.

The project comprises the modernization of various areas of the hospital as shown on the plans, 
including replacement of existing sub-panels, new lighting, new receptacles, connection of 
mechanical equipment and the modification/relocation of electrical devices and systems to 
accommodate the Architectural renovations.

The electrical work shall consist of all electrical demolition activities required in association with 
the demolition activities contained in the Architectural, Mechanical or Structural plans or 
specifications, in addition to those activities specified on the electrical plans and specifications. 
Provide all conduits, devices, fittings, fixtures, panels, and related electrical equipment required 
for a complete and operating system.  Provide all raceways for Mech. unit controls, including 
energy management system. Provide all line voltage (over 50 V.) wiring, low voltage wiring by 
Mech. or Controls Contractors.  All existing and new raceways shall be concealed where 
possible, surface raceway routing shall be approved by the Architect prior to installation. Paint all 
exposed raceways, seal all penetrations and firestop all rated penetrations.

The Contractor is reminded that this project is a remodel to an existing facility.  Existing electrical 
systems have not been entirely verified and these drawings must be accepted with this 
understanding.  Contractor shall verify all existing conditions at the site prior to bid.  He shall 
further furnish labor and materials to achieve indicated results even though all details are not 
shown.  No additional costs will be allowed for these items.

Provide all labor, materials tools plant equipment, transportation and perform all operations 
necessary for the proper execution and completion of all "Electrical Work" whether specifically 
mentioned or not; all as indicated, specified herein, and/or implied thereby to carry out the 
apparent intent thereof.

B. Related work under this section

1. Labor and materials required to furnish and install the electrical systems in a complete and 
operational fashion.

2. Carpentry, masonry, steel and concrete materials and labor required for construction of proper 
stands, bases and supports for electrical materials and equipment.

3. Cutting and patching of holes required by installation including flashing and counterflashing of 
roof and exterior wall penetrations.

4. Excavating, pumping and backfilling required for installation.

5. Repair of damage to the premises resulting from construction activities under this Section to 
Owner’s satisfaction.

6. Removal of work debris from construction activities to Owner’s satisfaction.

7. Testing and cleaning of equipment installed.

C. Work not under this section

1. Furnishing of motors, fans, compressors, water heaters, thermostats and motor starters included 
under Division 15, or as noted otherwise.
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2. Finish painting of exposed metal surfaces included under Division 9, or as otherwise noted.

3. Electrical Contractor shall provide connections to mechanical equipment where voltage exceeds 
50 V and all necessary raceways for low voltage controls.

D. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and nature of related work and properly 
coordinate work specified herein with that specified elsewhere to provide a complete and working 
installation.

a. The General Conditions and General Requirements, Division 1, are a part of and are to apply 
to all the work of this Section.

b. Site Construction –Division 2: Earthwork, Boring

c. Concrete –Division 3: All sections

d. Metals –Division 5: Structural Metal Framing

e. Wood and Plastic –Division 6: Rough Carpentry

f. Thermal and Moisture Protection – Division 7:Dampproofing and Waterproofing, Flashing, 
Fire and Smoke Protection

g. Doors and Windows – Division 8: Access Doors

h. Finishes – Division 9: Painting and Coatings

i. Equipment – Division 11: As provided

j. Special Construction – Division 13: As provided

k. Conveying Systems –Division 14 : As provided

l. Mechanical –Division 15:Heat-Generation Equipment, Refrigeration Equipment, HVAC 
Equipment, HVAC Instrumentation and Controls

1.2 SUBMITTALS

A. Product Data

1. Prior to commencement of work and within 35 days after award of the contract, submit in ample 
time for approval in accordance with Division 1 a complete list of furnished equipment, material 
and shop drawings, including all substitutions.  Partial or incomplete lists of materials will not be 
considered.  Substitutions will be considered thereafter.

a. Where it is in the best interest of Owner, Engineer may give written consent to a submittal 
received after expiration of designated time limits or for an additional re-submittal.

2. Substitutions

a. If it is desired to make a substitution, submit complete information or catalog data to show 
equality of equipment or material offered to that specified.  Substitutions will be interpreted to 
be all manufacturers other than those specifically listed by model or catalog number.  No 
substitution will be allowed unless requested and approved in writing.  Materials of equal 
merit and appearance, in the opinion of Architect and Engineer, will be approved for use.  
Architect and Engineer reserve the right to require originally specified items at no additional 
costs to Owner.  Only one request for substitutions will be considered on each item of 
material or equipment.

b. Acceptance of a substitute is not to be considered a release from the Specifications.  Correct 
any deficiencies in an item, even though approved at the Contractor’s expense.
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c. Responsibility for installation of approved substitution is included herein.  Make any changes 
required for installation of approved substituted equipment without additional costs.

d. Failure to comply with any of the requirements of the above will necessitate that the specified 
materials be submitted and supplied.

B. Change Order Proposals

1. Shall comply with the requirements set forth by the General Conditions

2. All change order proposals and change orders, both additive and deductive, shall be 
accompanied by a detailed materials and labor breakdown for each specific task and/or item.  
The breakdown shall include actual materials costs plus overhead and profit, as well as labor 
units based upon the most recent NECA (National Electrical Contractors Association) Manual of 
Labor Units (NECA Index #4090) or equivalent publication for each specific task and item.  Labor 
costs shall be computed as outlined within the General Conditions.

C. Closeout submittal

1. Furnish three complete sets of maintenance and operating instructions bound in a binder and 
indexed to Owner.  Start compiling data upon approval of materials and equipment.  Final 
inspection will not be made until Engineer approves binders. Refer also to Section 1 for additional 
requirements.

2. Provide one of each tool required for proper equipment operation and maintenance provided 
under this Section.  All tools shall be delivered to the Owner at project completion.

3. Provide two keys to Owner for each lock furnished under this Section.

4. Record drawings

a. Upon completion of Work, furnish Engineer with complete sets of plans (not marked 
blueprints) upon which shall be shown all work installed under Contract, which are not in 
accordance with the Construction Documents.  Refer to Division 1 requirements.

b. All symbols and designations used in preparing the Record Drawings shall match those used 
in the Construction Documents.

1.3 QUALITY ASSURANCE

A. References to codes, standards, specifications and recommendations of technical societies, trade 
organizations and governmental agencies shall mean that latest edition of such publications adopted 
and published prior to bid submittal.  Such codes or standards shall be considered a part of this 
Specification as though fully repeated herein.

B. Work and materials shall be in full accordance with the latest rules and regulations of applicable state 
of local laws or regulations and standards of following:

1. National Fire Protection Association (NFPA)

2. California Electrical Code (CEC)

3. California Occupational Safety Health Act (Cal-OSHA)

4. California State Fire Marshall (CSFM)

5. California Code of Regulations (CCR)

6. Electrical Safety Orders, CAC Title 8 (ESO)

7. California Public Utilities Commissions, General Order 95 (GO-95)

8. Applicable rules and regulations of local utility companies.

9. NECA 1-2000, Standard Practices for Good Workmanship in Electrical Contracting

C. Nothing in the Construction Documents shall be construed to permit work not conforming to these 
Codes.  Whenever the indicated material, workmanship, arrangement or construction is of high 
quality or capacity than that required by the above rules and regulations, the Construction Documents 
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shall take precedence.  Should there be any direct conflict between the rules and regulations and 
Construction Documents, the rules shall govern.

D. All electrical equipment and material furnished under this Section shall conform to NEMA and ASTM 
standards, CEC and bear the Underwriters’ Laboratories (UL) label where such label is applicable.

E. Follow manufacturer’s direction where these direction cover points not included with the Construction 
Documents.

1.4 DELIVERY, STORAGE AND HANDLING

A. Packing, shipping, handling and unloading

1. Damage to the equipment delivered to the site or in transit to the job shall be the responsibility of 
the Electrical Contractor.

2. Equipment and material delivery of shall be scheduled as required for timely, expeditious 
progress of Work.

B. Storage and protection

1. Storage and protection of job equipment is the responsibility Contractor.

C. Waste management and disposal

1. Comply with Division 1 requirements with regards to waste management and disposal.

1.5 PROJECT CONDITIONS

A. Discrepancies

1. In the event of discrepancies with the Contract Documents, Engineer shall be notified with 
sufficient time as stated within Division 1 to allow the issuing of an addendum prior to the bid 
opening.

2. If, in the event that time does not permit notification of clarification of discrepancies prior to the bid 
opening, the following shall apply:

a. The drawings govern in matters of quantity and specifications govern in matters of quality.

b. In the event of conflict within the drawings and specifications involving quantities or quality, 
the greater quantity or higher quality shall apply.   Such discrepancies shall be noted and 
clarified within the contractor’s bid.  No additional allowances will be made because of errors, 
ambiguities or omissions which reasonably should have been discovered during the bid 
preparation.

B. Verify all power and communication utilities’ requirements prior to commencement of any utility work.  
Make proper adjustments to the construction to satisfy the serving utility.

C. Information shown relative to services is based upon available records and data, but shall be 
regarded as approximate only.  Make minor deviations found necessary to conform with actual 
locations and conditions without extra cost.  Verify locations and elevations of utilities prior to 
commencement of excavation for new underground installation.

D. Exercise extreme care in excavating near existing utilities to avoid any damage thereto; be 
responsible for any damage caused by such operations.  Contact all utility companies to obtain exact 
locations prior to commencement of construction.

E. The electrical plans indicate the general layout and arrangement; the architectural drawings and field 
conditions shall determine exact locations.  Field verify all conditions and modify as required to satisfy 
design intent.  Maintain all required working clearances.

F. Fees, permits and utility services

1. Obtain and pay for all permits and service charges required for the installation of this work.  
Arrange for required inspections and secure approvals from authorities having jurisdiction.  
Arrange for all utility connections and pay charges incurred including excess service charges if 
any.
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2. Extra charges imposed by the electrical and communication utility companies shall be included in 
the bid, if available.  Unless otherwise stated, these charges will be assumed included in the bid.

G. Provide and maintain temporary construction power.  The General Contractor will pay for electric 
energy charges; refer to Division 1 for details.  Should the Electrical Contractor be the prime 
contractor, the Electrical Contractor shall pay for energy charges.

1.6 SEQUENCING

A. Coordinate work within phasing plans as provided by the Owner.

1.7 WARRANTY

A. Furnish one-year guarantee in accordance with and in form required under Division 1.  Repair or 
replace as may be necessary any defective work, material, or part without cost to the Owner, include 
repair or replacement of other work, furnishing, equipment or premises caused by such repair or 
replacement of defective work.

PART 2 -PRODUCTS

2.1 MATERIALS

A. Materials mentioned herein or on Drawings require that the items be provided and of quality noted or 
an approved equal.  All materials shall be new, full weight, standard in all respects and in first-class 
condition.  Insofar as possible, all materials used shall be of the same brand or manufacturer 
throughout for each class of material or equipment.

B. Trade names or catalog numbers stated herein indicts grade or quality of material desired.  Materials, 
where applicable, shall UL labeled and in accordance with NEMA standards.

C. Dimensions, sizes and capacities shown are a minimum.  Do not make changes without permission 
or Engineer

PART 3 -EXECUTION

3.1 EXAMINATION

A. Examine Construction Documents and Site; be familiar with types of construction where electrical 
installation is involved.  Note carefully other sections of Specifications with their individual cross-
references, standard details, etc.  Any electrical work or materials shown either in Construction 
Documents, but not mentioned herein, or vice versa, shall be executed the same as if mentioned 
herein, in a workmanlike manner in accordance with NEMA Standards of Installation.  Coordinate 
work with other crafts to avoid conflicts, and check all outlet locations with Architectural and 
Mechanical drawings and specifications.  Make minor adjustments without additional cost to Owner. 
Engineer will make clarifications and rulings concerning any obvious discrepancies or omissions in 
work prior and after bidding.  Perform all work involved in correcting obvious errors or omissions after 
award of Contract as directed by Engineer at Contractor's expense.

B. Examine site dimensions and locations against Drawings and become informed of all conditions 
under which work is to be done before submitting proposals.  No allowance will be made for extra 
expense due to error.

C. Layouts of equipment, accessories and wiring systems are diagrammatic (not pictorial), but shall be 
followed as closely as possible.  Construction Documents are for assistance and guidance, and exact 
locations, distance, levels, etc., will be governed by construction; accept same with this 
understanding.

D. Horsepower of motors or wattage of equipment indicated in Construction Documents is estimated 
horsepower or wattage requirement of equipment furnished under other sections of Specifications.  
Size all feeders (conduit and wiring), motor starters, overload protection and circuit breakers to suit 
horsepower of motors or wattage of equipment actually furnished under various sections of 
specifications.  However, in no case shall feeders and branch circuits (conduit and wiring) and circuit 
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breakers be of smaller capacities or sizes than those indicated on Drawings or specified, unless 
approved in writing by Engineer.

3.2 PREPARATION

A. Sealant

1. Seal all exterior wall penetrations in an approved watertight manner and to the satisfaction of 
Engineer and Architect.

B. Rust inhibitor

1. Channels, joiners, hangers, caps, nuts and bolts and associated parts shall be plated 
electrolytically with zinc followed immediately thereafter by treating freshly deposited zinc 
surfaces with chromic acid to obtain a surface which will not form a white deposit on surface for 
an average of 120 hours when subjected to a standard salt spray cabinet test, or shall be hot 
dipped galvanized

3.3 INSTALLATION

A. Equipment identification

1. Properly identify panelboards, remote control switches, push buttons, terminal boxes, etc. with a 
descriptive nameplate.  Make nameplate with 3/32” laminated plastic with black background and 
white letters.  Machine engraved letters 1/8” high for equipment in device box(es) and 1/4” high 
for panelboards, terminal cabinets or larger items.  Punched strip type nameplates and 
cardholders in any form are not acceptable.  Fasten nameplates with oval head machine screws, 
tapped into front cover/panel.

B. Working space

1. Provide adequate working space around electrical equipment in compliance with Article 4 of 
Electrical Safety Orders and NEC Article 110.  In general provide 78” of headroom and 30” wide 
minimum clear workspace in front of panelboards and controls.  In addition to the above, provide 
the following minimum working clearances:

a. 0V – 150V (line-to-ground) provide 36” minimum clear distance.

b. 151V – 600V (line-to-ground) provide 42” minimum clear distance.

C. Equipment supports

1. Anchor all electrical equipment to structure.  Support systems shall be adequate to withstand 
seismic forces.

D. Excavating and backfilling

1. Excavate and backfill as required for installation of Work.  Restore all surfaces, roadways, walks, 
curbs, walls existing underground installations, etc., cut by installations to original condition in an 
acceptable manner.  Maintain all warning signs, barricades, flares and lanterns as required by 
ESO and local ordinances.

2. Dig trenches straight and true to line and grade, with bottom clear of any rock points.  Support 
conduit for entire length on undisturbed original earth.  Minimum conduit depth of pipe crown shall 
be 2’ below finished or natural grade.

E. Forming, cutting and patching

1. In new construction, General Contractor shall provide any special forming, recesses, chased, 
etc., and provide wood blocking, backing and grounds as necessary for the proper installation of 
Electrical work.  Be responsible for notifying General Contractor that such provision is necessary; 
layout work and check to see that it suits his requirements.

a. Provide metal backing plates, anchor plates and such that are required for anchorage of 
Electrical work under this Section; securely weld or bolt to metal framing.  Wood blocking or 
backing will not be permitted in combination with metal framing.
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2. Be responsible for proper placement of pipe sleeves, hangers, inserts and supports for this Work.

F. Concrete work

1. Provide concrete work related solely to Electrical work.  Concrete work, including forming and 
reinforcing steel installed under this Division, shall comply with all applicable requirements of 
Division 1, or in accordance with the State of California Standard Specifications issued by the 
Department of Transportation.

3.4 REPAIR/RESTORATION

A. Cutting, patching and repairing of existing construction to permit installation of Work is the 
responsibility of this Section.  Repair or replace all damage to existing work in kind to Owner’s 
satisfaction.

B. Obtain Engineer’s approval prior to performing any cutting or patching of concrete, masonry, wood or 
steel structure within building.

3.5 FIELD QUALITY CONTROL

A. Inspection of work

1. Working parts shall be readily accessible for inspection, repair and renewal.  The right is reserved 
to make reasonable changes in equipment location shown on Drawings prior to rough in without 
additional costs to the Owner.

2. During construction all work will be subject to observation by the Engineer and his 
representatives.  Assist in ascertaining any information that maybe required.

3. Do not allow or cause any work installed hereunder to be covered up or enclosed before it has 
been inspected and approved.  Should any work be enclosed or covered prior to approval, 
uncover work, and after it has been inspected and approved, restore work of all others to the 
condition in which it was found at the time of cutting, all without additional costs to Owner.

B. Furnish all testing equipment as maybe required.

C. Test all wiring and connections for continuity and grounds; where such test indicates faulty insulation 
or other defects, locate, repair and re-test.

D. Check rotation of all motors and correct if necessary.

3.6 CLEANING

A. Repair or replace all broken, damaged or otherwise defective parts without additional cost to Owner, 
and leave entire work in a condition satisfactory to Engineer.  At completion, carefully clean and 
adjust all equipment, fixtures and trim installed as part of this work; leave systems and equipment in 
satisfactory operating condition.

B. Clean out and remove from the site all surplus materials and debris resulting from this work; this 
includes surplus excavated materials.

3.7 DEMONSTRATION

A. At project completion, Contractor shall allot a period of not less than 8 hours for instruction of 
operating and maintenance personnel in the use of all systems installed under this Section.  This time 
is in addition to any instruction time stated in the Specifications of other sections for other equipment, 
i.e., fire alarm, security, intercom, etc.  All personnel shall be instructed at one time, the Contractor 
shall make all necessary arrangements with manufacturer’s representatives as may be required.  
Contractor, if any, for the above services shall pay all costs.

3.8 PROTECTION
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A. In performance of work, protect work of other trades as well as work under this Section from damage.  
Protect electrical equipment, stored and installed, from dust, water or other damage.

END OF SECTION
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SECTION 26 05 19

LOW-VOLTAGE POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary for the installation of all conductors and 
cables under this Section related to lighting, power, mechanical, control, and signal systems.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. ASTM -American Society for Testing and Materials

a. B3; Standard Specification for Soft or Annealed Copper Wire

b. B8; Standard Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium-
Hard, or Soft

c. B787/B787M; Standard Specification for 19 Wire Combination Unilay-Stranded Copper 
Conductors for Subsequent Insulation

d. D1000; Standard Test Method for Pressure-Sensitive Adhesive-Coated Tapes Used for 
Electrical and Electronic Applications

2. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

3. UL -Underwriters Laboratories, Inc.

a. UL 83; Thermoplastic-Insulated Wire and Cables

b. UL 486A 486B; Wire Connectors

c. UL 486C; Splicing Wire Connectors

d. UL 486D; Standard for Insulated Wire Connector Systems For Underground Use Or In Damp 
Or Wet Locations

e. UL 486E; Standard for Equipment Wiring Terminals for Use with Aluminum and/or Copper 
Conductors

f. UL 493; Thermoplastic-Insulated Underground Feeders and Branch Circuit Cables

g. UL 510; Standard for Polyvinyl Chloride, Polyethylene and Rubber Insulating Tape

h. UL 854; Service-Entrance Cables

4. NEMA –National Electrical Manufacturer’s Association

a. WC 70-1999; Nonshielded Power Cables Rated 2000 Volts or less for the Distribution of 
Electrical Energy
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5. IEEE –Institute of Electrical and Electronic Engineers

a. 82; Standard Test Procedure for Impulse Voltage Tests on Insulated Conductors

1.3 SUBMITTALS

A. Submit manufacturer’s data for equipment and materials specified within this Section in accordance 
to Section 26 05 00.

1.4 DELIVERY

A. Wire shall be in original unbroken package.  Obtain approval of Inspector or Engineer before 
installation of wires.

PART 2 -PRODUCTS

2.1 BUILDING WIRE

A. Conductor material

1. Provide annealed copper for all wire, conductor and cable of not less than 98% conductivity.

2. Wire #8 AWG and larger shall be stranded.

3. Wire #10 AWG and smaller shall be solid.

B. Insulation material

1. All insulated wire, conductor and cable shall be 600 Vac rated.

2. Feeder and branch circuits larger than #6 AWG shall be type THW, XHHW or THHN/THWN.

3. Feeder and branch circuits #6 AWG and smaller shall be type TW, THW, XHHW or 
THHN/THWN.

4. Control circuits shall be type THW or THHN/THWN.

5. Wires shall bear the UL label, be color-coded and marked with gauge, type and manufacturer’s 
name on 24” centers.

2.2 METAL-CLAD CABLE (MC CABLE)

A. MC cable shall be an armored assembly of two or more dual rated THHN/THWN conductors and a 
full sized green insulated grounding conductor.

B. MC cable shall be fabricated in continuous lengths from galvanized steel strip, spirally would and 
formed to provide an interlocking design.

C. Fitting connectors shall be of the single screw clamp variety with steel or cast malleable iron bodies 
and threaded male hubs with insulated throats.  Fittings shall be UL listed for use with MC cable type 
specified.

2.3 FLEXIBLE CORDS AND CABLES

A. Provide flexible cords and cables of size, type and arrangement as indicated on Drawings.

B. Type S flexible cords and cable shall be manufactured in accordance with NEC Article 400 and 
composed of two or more conductors and a full sized green insulated grounding conductor with an 
outer rubber or neoprene jacket.

C. Flexible cords and cables shall be fitted with wire mesh strain relief grips either as an integral 
connector component or an independently supported unit.

D. Suspended flexible cords and cables shall incorporate safety spring(s).

2.4 WIRE CONNECTIONS AND TERMINATIONS
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A. Electrical spring wire connectors

1. Provide multi-part construction incorporating a non-restricted, zinc coated square cross-sectional 
steel spring enclosed in a steel sheet with an outer jacket of plastic and insulating skirt.

2. Self-striping pigtail and tap U-contact connectors are not acceptable.

B. Compression type terminating lugs

1. Provide tin-plated copper high compression type lugs for installation with hand or hydraulic 
crimping tools as directed by manufacturer.  Notch or single point type crimps are not acceptable.

2. Two hole, long barrel lugs shall be provided for size #4/O AWG and larger wire where terminated 
to bus bars.  Use minimum of three crimps per lug where possible.

C. Splicing and insulating tape

1. Provide black, UV resistant, self extinguishing, 7 mil thick vinyl general purpose electrical tape per 
UL 510 and ASTM D1000.  3M Scotch 33 or equal.

D. Insulating putty

1. Provide pads or rolls of non-corrosive, self-fusing, 125 mil thick rubber putty with PVC backing 
sheet per UL 510 and ASTM D1000.  3M Scotchfil or equal.

E. Insulating resin

1. Provide two-part liquid epoxy resin with resin and catalyst in pre-measured, sealed mixing pouch.  
3M Scotchcast 4 or equal.

2. Use resin with thermal and diaelectric properties equal to the cable’s insulating properties.

F. Terminal strips

1. Provide box type terminal strips in the required quantities plus 25% spare.  Install in continuous 
rows.

2. Use the box type terminal strips with barrier open backs and with ampere ratings as required.

3. Identify all terminals strips and circuits.

G. Crimp type connectors

1. Provide insulated fork or ring crimp terminals with tinned electrolytic copper-brazed barrel with 
funnel wire entry and insulation support.

2. Fasten crimp type connectors or terminals using a crimping tool recommended by the 
manufacturer.

3. Provide insulated overlap splices with tinned seamless electrolytic copper-brazed barrel with 
funnel wire entry and insulation support.

4. Provide insulated butt splices with tinned seamless electrolytic copper-brazed barrel with center 
stop, funnel wire entry and insulation support.

H. Cable ties

1. Provide harnessing and point-to-point wire bundling with nylon cable ties.  Install using tool 
supplied by manufacturer as required.

I. Wire lubricating compound

1. UL listed for the wire insulation and conduit type, and shall not harden or become adhesive.

2. Shall not be used on wire for isolated type electrical power systems.

J. Bolt termination hardware

1. Bolts shall be plated, medium carbon steel heat-treated, quenched and tempered equal to ASTM 
A-325 or SAE Grade 5; or silicon bronze alloy ASTM B-9954 Type B.

2. Nuts shall be heavy semi-finished hexagon, conforming to ANSI B18.2.2, threads to be unified 
coarse series (UNC), class 2B steel or silicon bronze alloy.
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3. Flat washers shall be steel or silicon bronze, Type A plain standard wide series, conforming to 
ANSI B27.2.  SAE or narrow series shall be used.

4. Belleville conical spring washers shall be hardened steel, cadmium plated or silicon bronze.

5. Each bolt connecting lug(s) to a terminal or bus shall not carry current exceeding the following 
values:

a. 1/4” bolt – 125 A

b. 5/16” bolt – 175 A

c. 3/8” bolt – 225 A

d. 1/2” bolt – 300 A

e. 5/8” bolt – 375 A

f. 3/4” bolt – 450 A

2.5 MANUFACTURED WIRING SYSTEM (MWS)

A. Manufacturer shall be American Cable System or approved equal.

B. The MWS shall be complete, including all tap boxes, cable sets, tap cables, lighting fixture adapter 
assemblies and all accessories.

C. The system shall be constructed such that all system components will be metal encased, forming a 
fully grounded system.  All spare and unused connectors in the system shall be covered with caps 
provided for the purpose.  System shall be UL listed for use within plenums and spaces used for 
environmental air.

D. Cable assembly

1. All cables shall have factory pre-wired connectors.  Cable sets shall have a power-in connector 
on one end and a power-out connector on the opposite end.  Tap cables shall have a power-in 
connector on one end and 6” pigtail leads on the opposite end for field termination with transition 
and switch boxes.

2. Each cable shall have a positive means to engage the connectors in system components such as 
distribution boxes, tap boxes and lighting fixtures.

3. The cable shall be clearly marked and color-coded for designation of service and voltage.

4. Line voltage branch circuit cable sets shall have #12 AWG minimum copper conductors rated at 
600 Vac, plus fully rated equipment grounding conductor within a galvanized steel armor 
interlocking sheath.

E. Connectors

1. The connectors shall be polarized that only units of the same service, voltage and function can be 
physically mated and electrically connected.

F. Adapter assemblies (Lighting fixture)

1. The MWS manufacturer shall furnish adapter assemblies directly to the light fixture manufacturer 
for installation in all fixtures to be connected to this system.

2. Lighting fixtures shall be factory pre-wired with manufactured wiring system assemblies furnished 
under this Section and shall be shipped to the job site ready for installation.

3. Adapter assemblies shall be manufactured such that the adapter uses the standard fixture’s 
knockouts.

4. Adapter assemblies shall be UL listed components.  The manufacturers shall be responsible for 
obtaining UL listed for the entire assembly.

G. Tap boxes

1. All tap boxes shall be complete with provisions for interface unit, conduit entry and mounting.
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2. All box connectors (interface units) shall be pre-wired with color coded #12 AWG, 600 Vac phase, 
neutral and equipment grounding conductors.

3. Interface units shall be power-out type, uniquely polarized for service and function.  The 
connector shall receive the cable heads by a positive means.

PART 3 -EXECUTION

3.1 EXAMINATION

A. Thoroughly examine site conditions for acceptance of wire and cable installation to verify 
conformance with manufacturer and specification tolerances.  Do not commence with work until all 
conditions are made satisfactory.

3.2 INSTALLATION

A. All wire, conductor, and cable with their respective connectors, fittings and supports shall be UL listed 
for the installed application and ambient conditions.

B. Feeders and branch circuits in wet locations shall be rated 75C minimum.

C. Feeders and branch circuits in dry locations shall be rated 90C minimum.

D. Minimum conductor size

1. #12 AWG copper for all power and lighting branch circuits.

2. #14 AWG copper for all line voltage signal and control wiring, unless otherwise indicated.

3. Aluminum conductors may be substituted on the basis of equal performance for sizes greater 
than #10 AWG with the approval of Engineer.

E. Remove and replace conductors under the following conditions at no additional costs to the Owner:

1. Installed within wrong specified conduit or raceway.

2. Damaged during installation.

3. Of insufficient length to facilitate proper splice of conductors

3.3 WIRING METHODS

A. Install wires and cable in accordance with manufacturer’s written instructions, as shown on Drawings 
and as specified herein.

B. Install all single conductors within raceway system, unless otherwise indicated.

C. Parallel circuit conductors and terminations shall be equal in length and identical in all aspects.

D. Provide adequate length of conductors within electrical enclosures and neatly train to termination 
points with no excess.  Terminate such that there is no bare conductor at the terminal.

E. Splice cables and wires only in junction boxes, outlet boxes, pull boxes, manholes or handholes.

F. Group and bundle with tie wrap each neutral with its associated phase conductors where more than 
one neutral conductor is present within a conduit.

G. Install cable supports for all vertical feeders in accordance with NEC Article 300.  Provide split wedge 
type fittings, which firmly clamp each individual cable and tighten due to cable weight.

H. Seal cable where exiting a conduit from an exterior underground raceway with a non-hardening 
compound (i.e., duct seal or equal).

I. Provide UL listed factory fabricated, solder-less metal connectors of size, ampacity rating, material, 
type and class for applications and for services indicated. Use connectors with temperature ratings 
equal or greater than the conductor or cable being terminated.

J. Stranded wire shall be terminated using fittings, lugs or devices listed for the application.  Under no 
circumstances shall stranded wire be terminated solely by wrapping it around a screw or bolt.
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K. Flexible cords and cables supplied as part of a pre-manufactured assembly shall be installed 
according to manufacturer’s published instructions.

3.4 WIRING INSTALLATION IN RACEWAYS

A. Install wire in raceway after interior of building has been physically protected from weather, and all 
mechanical work likely to injure conductors has been completed.

B. Pull all conductors into raceway at the same time.

C. Use UL listed, non-petroleum base and insulating type pulling compound as needed.

D. Completely mandrel all underground or concrete encased conduits prior to installation.

E. Completely and thoroughly swab raceway system prior to installation

F. Do not use block and tackle, power driven winch or other mechanical means for pulling conductors 
smaller than #1 AWG.

G. Wire pulling

1. Provide installation equipment that will prevent cutting or abrasion of insulation during installation.

2. Maximum pull tension shall not exceed manufacturer’s recommended value during installation for 
cable being measured with tension dynometer.

3. Use rope made of non-metallic material for pulling.

4. Attach pulling lines by means of either woven basket grips or pulling eyes attached directly to the 
conductors.

5. Pull multiple conductors simultaneously within same conduit.

3.5 MC CABLE INSTALLATION

A. MC cable shall be installed where clearly indicated on Drawings or with explicit, written permission by 
Engineer or Owner.

B. Install MC cable in accordance with manufacturer’s instructions and NEC Article 334.  Follow 
manufacturer’s instruction when connecting the cable to fittings and boxes.  Connectors and boxes 
shall be firmly secured to the cable, but not over-tightened.

C. Support cable every 6 feet and with 12 inches of boxes per NEC Article 334 using separate spring 
clip or metal cable ties (not steel tie wire) for each cable.  Do not bundle cables together.

D. Install separate drop wires above accessible, tile ceilings.

E. Do not rest cables on ceiling tiles or allow contact with metal piping systems.

F. Provide separate sleeves and/or fire barriers where cables penetrate firewalls, unless cable is UL 
listed for the application.

3.6 MANUFACTURED WIRING SYSTEM (MWS) INSTALLATION

A. MWS shall be installed where clearly indicated on Drawings or with explicit, written permission by 
Engineer or Owner.

B. Install MWS in accordance with manufacturer’s instructions and NEC Article 334.

C. System shall be furnished complete with all accessories and hardware required for a completely 
operational system.

D. Support cable every 6 feet and with 12 inches of boxes per NEC Article 334 using separate spring 
clip or metal cable ties (not steel tie wire) for each cable.  Do not bundle cables together.

E. Provide supports for all system boxes per the requirements of this Division.

F. Install separate drop wires above accessible, tile ceilings.

G. Do not rest cables on ceiling tiles or allow contact with metal piping systems.
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H. Where switches are shown in areas using MWS, provide the following:

1. Provide conduit and all necessary conductors from the switch location to a MWS tap box.

2. MWS tap box shall be located above accessible ceiling near switches or controlled lighting 
fixtures.

I. Mark each connector, cable and box with circuit number(s) being supplied.

3.7 WIRE SPLICES, JOINTS AND TERMINATIONS

A. Join and terminate wire, conductors and cables in accordance with UL 486, NEC and manufacturer’s 
instructions.

B. Thoroughly clean wires before installing lugs and connectors.

C. Make splices, taps and terminations to carry full conductor ampacity without perceptible temperature 
rise, and shall be made mechanically and electrically secure.

D. Terminate wires in terminal cabinets using terminal strips, unless otherwise indicated.

E. Insulate spare conductors with electrical tape and leave sufficient length to terminate anywhere within 
panel or cabinet.

F. Encapsulate splices in wet locations using specified insulating resin kits.

G. Make up all splices and taps in accessible junction or outlet boxes with connectors as specified 
herein.  Pigtails and taps shall be the same color as feed conductor with at least 6 inches of tail, all 
neatly packed within box.

H. Where conductors are to be connected to metallic surfaces, coated surfaces shall be cleaned to base 
metal surface before installing connector.  Remove lacquer coating of conduits where ground clamps 
are to be installed.

I. Branch circuits (#10 AWG and smaller) connectors shall comply with 2.01.D.2 and 2.01.D.2 above.

J. Branch circuits (#8 AWG and larger)

1. Join or tap conductors using insulated mechanical compression taps with pre-molded, snap-on 
insulating boots or specified conformable insulating pad and over-wrapped with two half-lapped 
layers of vinyl insulating tape starting and ending at the middle of joint.

2. Terminate conductors using mechanical compression lugs in accordance with manufacturer’s 
recommendation or as specified elsewhere.

3. Field installed compression connectors for 250 MCM and larger shall have not less than two 
clamping elements or compression indents per wire.

4. Insulate splices and joints with materials approved for the particular use, location, voltage and 
temperature.

K. Termination hardware assemblies

1. Al/Cu lugs connected to aluminum plated or copper bus shall be secured with steel bolt, flat 
washer (two per bolt), Belleville washer and nut.

2. Copper lugs connected to copper buss shall bus shall be secured using silicon bronze alloy bolt, 
flat washer (two per bolt), Belleville washer and nut.

3. The crown of Belleville washers shall be under the nut.

4. Bolt assemblies shall be torque to manufacturer’s recommendations.  Where manufacturer 
recommendation is not obtainable, the following shall be used:

a. 1/4” -20 bolt at 80 inch-pound torque

b. 5/16” -18 bolt at 180 inch-pound torque

c. 3/8” -20 bolt at 20 inch-pound torque

d. 1/2” -20 bolt at 40 inch-pound torque
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e. 5/8” -20 bolt at 55 inch-pound torque

f. 3/4” -20 bolt at 158 inch-pound torque

3.8 IDENTIFICATION

A. Securely tag all branch circuits.  Mark conductors with specified vinyl wrap-around markers.  Where 
more than two conductors run through a single outlet, mark each conductor with the corresponding 
circuit number.

B. Provide all terminal strips with each individual terminal identified using specified vinyl markers.

C. In manholes, pullboxes and handholes provide tags of embossed brass type with cable type and 
voltage rating.  Attach tags to cable with slip-free plastic cable lacing units.

D. Color coding

1. For 120/208 Volt (or 120/240 Volt), 1 phase, 3 wire systems:

a. Phase A – Black

b. Phase B – Red

c. Neutral – White

d. Ground – Green

2. For 120/208 Volt, 3 phase, 4 wire systems:

a. Phase A – Black

b. Phase B – Red

c. Phase C – Blue

d. Neutral – White

e. Ground – Green

3. For 277/480 Volt, 3 phase, 4 wire systems:

a. Phase A – Brown

b. Phase B – Orange

c. Phase C – Yellow

d. Neutral – Gray

e. Ground – Green

4. Switch leg individually installed shall be the same color as the branch circuit to which they 
originate, unless otherwise indicated.

5. Travelers for 3-way and 4-way switches shall be a distinct color and pulled with the circuit switch 
leg or neutral.

3.9 FIELD QUALITY CONTROL

A. Supply labor, materials and test equipment required to perform continuity and ground tests.

B. Electrical testing

1. Perform feeder and branch circuit insulation test after installation and prior to connection to 
device.

2. Tests shall be performed by 600 Vdc megger for a continuous 10 seconds from phase-to-phase 
and phase-to-ground.

3. Torque test conductor connections and terminations for conformance to Specifications.

4. If any failure is detected, locate failure, determine cause and replace or repair cable to Engineer’s 
satisfaction at no additional costs.
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5. Furnish test results in type written report form for review by Engineer.

END OF SECTION
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SECTION 26 05 26

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
item specified under this Section, including but not limited to power system grounding

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. IEEE –Institute of Electrical and Electronic Engineers

a. 142; Recommend Practices  for Grounding of Industrial and Commercial Power Systems

3. NFPA –National Fire Protection Association

a. 780; Lightning Protection Code

4. UL –Underwriters Laboratories, Inc.

a. 467; Grounding and Bonding Equipment

1.3 SYSTEM DESCRIPTION

A. This Section provides for the grounding and bonding of all electrical and communication apparatus, 
machinery, appliances, components, fittings and accessories where required to provide a permanent, 
continuous, low impedance, grounded electrical system.

B. Ground the electrical service system neutral at service entrance equipment as shown on the 
Drawings.

C. Ground each separately derived system, as defined in CEC/NEC 250-5(d) and on the Drawings, 
unless specifically noted otherwise.

D. Except as otherwise indicated, the complete electrical installation including the neutral conductor, 
equipment and metallic raceways, boxes and cabinets shall be completely and effectively grounded in 
accordance with all CEC/NEC requirements, whether or not such connections are specifically shown 
or specified.

1.4 SUBMITTALS
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A. Submit manufacturer’s data for equipment and materials specified within this Section in accordance 
to Section 26 05 00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

PART 2 - PRODUCTS

2.1 CONCRETE ENCASED GROUNDING ELECTRODE (UFER GROUND)

A. #3/O AWG minimum bare stranded copper conductor.

2.2 DRIVEN (GROUND) RODS

A. Copper clad steel, minimum ¾” diameter by 10’-0” length, sectional type with copper alloy couplings 
and carbon steel driving stud; Weaver, Cadweld or equal.

2.3 INSULATED GROUNDING BUSHINGS

A. Plated malleable iron body with 150C molded plastic insulated throat and lay-in ground lug; 
OZ/Gedney BLG, Thomas & Betts #TIGB series or equal.

2.4 CONNECTION TO PIPE

A. Cable to pipe connections; OZ/Gedney G-100B series, Thomas & Betts #290X series or equal.

2.5 CONNECTIONS TO STRUCTURAL STEEL, GROUND RODS OR SPICES

A. Where required by the Drawings, grounding conductors shall be spliced together, connected to 
ground rods or connected to structural steel using exothermic welds, Cadweld or equal, or high 
pressure compression type connectors, Cadweld, Thomas & Betts or equal.

2.6 BONDING JUMPERS

A. OZ/Gedney Type BJ, Thomas & Betts #3840 series or equal.

2.7 GROUND CONDUCTOR

A. Ground conductor shall be code size UL labeled, Type THWN insulated copper wire, green in color.

2.8 MAIN BUILDING REFERENCE GROUND BUS (BGB)

A. Provide 1 24”x4”x1/4” TK copper bus bar mounted on wall with insulating stand-offs at +18” AFF.  
Furnish complete with cast copper alloy body Thomas Betts Series 310 or equal lugs for connecting 
grounding conductors.  Attach lugs to bus with appropriate size bronze bolt, flat washer and Belleville 
washer.  All connections shall be torque, and all holes shall be drilled and tapped for single hole lugs.  
Provide 4 spare lugs with respective spaces.

PART 3 -EXECUTION

3.1 INSTALLATION

A. Grounding electrodes

1. Concrete encased grounding electrode (Ufer ground)
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a. Provide a #3/O AWG minimum bare copper conductor encased along the bottom of concrete 
foundation, footing or trench which is in direct contact with the earth and where there is no 
impervious waterproofing membrane between the footing and soil.  The electrode shall 
extend through a horizontal length of 30’ minimum and shall be encased in not less than 2” or 
more than 5” of concrete separating it from surrounding soil.  The electrode shall emerge 
from the concrete slab through a protective non-metallic sleeve and shall be extended to 
BGB or as shown on Drawings.

2. Supplementary grounding electrode (ground ring, grid and driven rod)

a. Provide as shown driven ground rod(s).  Interconnect ground rod with structural steel and 
adjacent rods with code size bare copper conductor.  Ground rods shall be space no less 
than 6’-0” on centers from any other electrode or electrodes of another electrical system.

3. Separately derived electrical system grounding electrode

a. Ground each separately derived system per CEC/NEC 250-26 or as shown on Drawings, 
whichever is greater.

4. Metal underground water pipe

a. Contractor shall install am accessible grounding electrode conductor from the main incoming 
cold water line to BGB.  The electrode conductor shall be sized per CEC/NEC Table 250-94 
or as shown on Drawings, whichever is greater.

B. Grounding electrode conductor

1. Provide grounding electrode conductors per CEC/NEC Table 250-94 or as shown on Drawings, 
whichever is greater.

C. Power system grounding

1. Connect the following items using code size copper grounding conductors to BGB or as shown on 
Drawings:

a. Concrete encased electrode (Ufer ground)

b. Ground rod(s)

c. Incoming cold and fire water pipes

d. Gas pipe

e. Structural steel

f. Distribution transformer secondary

D. Equipment Bonding/Grounding

1. Provide a code sized copper ground conductor, whether indicated or noted on the drawings, in 
each of the following:

a. All power distribution conduits and ducts

b. Distribution feeders

c. Motor and equipment branch circuits\

d. Device branch circuits

2. Provide a separate grounding bus at distribution panelboards, loadcenters, switchboards and 
motor control centers.  Connect all metallic enclosed equipment so that with maximum fault 
current flowing, shall be maintained at not more than 35V above ground.

3. Metallic conduits terminating in concentric, eccentric or oversized knockouts at panelboards, 
cabinets, gutters, etc. shall have grounding bushings and bonding jumpers installed 
interconnecting all such conduits.

4. Provide bonding jumpers across expansion and deflection coupling in conduit runs, pipe 
connections to water meters and metallic cold water dielectric couplings.
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5. Provide ground wire in flexible conduit connected at each end via grounding bushing.

6. Provide bonding jumpers across all cable tray joints.

7. Bond each end of metallic conduit longer than 36” in length to grounding conductor using a #6 
AWG pigtail.

3.2 FIELD QUALITY CONTROL

A. Contractor using test equipment expressly designed for that purpose shall perform all ground 
resistance tests in conformance with IEEE quidelines.  Contractor shall submit typewritten records of 
measured resistance values to Engineer for review and approval prior to energizing the system.

B. Obtain and record ground resistance measurements both from electrical equipment ground bus to the 
ground electrode and from the ground electrode to earth.  Furnish and install additional bonding and 
add grounding electrodes as required to comply with the following resistance limits:

1. Resistance from ground bus to ground electrode and to earth shall not exceed 5 ohms unless 
otherwise noted.

2. Resistance from the farthest panelboard, loadcenter, switchboard or motor control center ground 
bus to the ground electrode and to earth shall not exceed 20 ohms maximum.

C. Inspection

1. The Engineer or Inspector prior to encasement, burial or concealment thereto shall review the 
grounding electrode and connections.

END OF SECTION
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SECTION 26 05 33

RACEWAYS AND BOXES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to electrical conduits; outlet, junction 
and pull boxes; and related supports.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Electrical Systems

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. ANSI –American National Standards Institute

a. C33.91; Specification for Rigid PVC Conduit

b. C80.1; Specification Rigid Steel Conduit, Zinc-Coated

c. C80.3; Specification for Electrical Metallic Tubing, Zinc-Coated

d. C80.6; Intermediate Metal Conduit (IMC), Zinc-Coated

2. CCR –California Code of Regulations, Title 24

a. Part 2 -California Building Code (CBC); ICBO Uniform Building Code (UBC) with California 
amendments

b. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

3. NECA –National Electrical Contractors Association

a. 101, Standard for Installing Steel Conduit (Rigid, IMC, EMT)

b. 111, Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) (ANSI)

4. NEMA –National Electrical Manufacturer’s Association

a. FB 1; Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, 
and Cable

b. FB 2.10; Selection and Installation Guidelines for Fittings for Use with Non-flexible Electrical 
Metal Conduit or Tubing (Rigid Metal Conduit, Intermediate Metal Conduit, and Electrical 
Metallic Tubing)

c. FB 2.20; Selection and Installation Guidelines For Fittings for Use With Flexible Electrical 
Conduit and Cable

d. OS 1; Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports
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e. OS 3; Selection and Installation Guidelines for Electrical Outlet Boxes

f. RN 1; Polyvinyl-Chloride Externally Coated Galvanized Rigid Steel Conduit and Electrical 
Metallic Tubing

g. TC 2; Electrical Plastic Tubing and Conduit

h. TC 3; PVC Fittings for Use with Rigid PVC Conduit and Tubing

i. TC 14; Reinforced Thermosetting Resin Conduit (RTRC) and Fittings

5. OSHPD Anchorage Pre-approvals

a. OPA-0003; Superstrut Seismic Restraint System

b. OPA-0114; B-Line Seismic Restraints

c. OPA-0120; Unistrut Seismic Bracing System

d. OPA-0242; Power-Strut Seismic Bracing System

6. UL –Underwriter’s Laboratories, Inc.

a. 1; Standard for Flexible Metal Conduit

b. 6; Rigid Metal Electrical Conduit

c. 360; Standard for Liquid-Tight Flexible Steel Conduit

d. 514A; Metallic Outlet Boxes, Electrical

e. 514B; Fittings for Conduit and Outlet Boxes

f. 651; Schedule 40 & 80 PVC Conduit

g. 797; Electrical Metallic Tubing

h. 1242; Intermediate Metal Conduit

i. 1684; Reinforced Thermosetting Resin Conduit (RTRC) and Fittings

1.3 SYSTEM DESCRIPTION

A. Furnish, assemble, erect, install, connect and test all electrical conduits and related raceway 
apparatus required and specified to form a complete installation.

1.4 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Installation shall conform to the NECA installation guidelines unless otherwise indicated within this 
Section

PART 2 -PRODUCTS

2.1 MATERIALS

A. Conduits and Fittings

1. Rigid steel conduit (RMC)
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a. Conduit: Standard weight, mild steel pipe, and zinc coated on both inside and outside by a 
hot dipping or shearardizing process manufactured in accordance with UL 6 and ANSI C80.1 
specifications.

b. Fittings (couplings, elbows, bends, etc.)

1) Shall be steel or malleable iron.

2) Coupling and unions shall be threaded type, assembled with anti-corrosion, conductive 
and anti-seize compound at joints made absolutely tight to exclude water.

c. Bushings

1) Insulating bushings: Threaded polypropylene or thermosetting phenolic rated at 150C 
minimum.

2) Insulating grounding bushing: Threaded cast body with insulating throat and steel “lay-in” 
ground lug.

3) Insulating metallic bushing: Threaded cast body with plastic insulated throat rated at 

150C minimum.

2. Coated rigid steel conduit (CRMC)

a. Conduit: Equivalent to RMC with a Polyvinyl chloride (PVC) coated bonded to the galvanized 
outer surface of the conduit.  The bonding between the PVC coating and conduit surface 
shall be ETL PVC-001 compliant.  The coating thickness shall be a minimum of 40mil.

b. Fittings (couplings, elbows, bends, etc.)

1) Equivalent to RMC above with bonded coating same as conduit.

2) The PVC sleeve over fittings shall extend beyond hub or coupling approximately one 
diameter or 1 1/2” whichever is smaller.

c. Bushing equivalent to RMC above.

3. Intermediate metallic conduit(IMC)

a. Conduit: Intermediate weight, mild steel pipe, meeting the same requirements for finish and 
material as rigid steel conduit manufactured in accordance with UL 1242 and ANSI C80.6 
specifications

b. Fittings (couplings, elbows, bends, etc.) equivalent to RMC above.

c. Bushing equivalent to RMC above.

4. Electrical metallic tubing (EMT)

a. Conduit: Cold rolled steel tubing with zinc coating on outside and protective enamel on inside 
manufactured in accordance with UL 797 and ANSI C80.3 specifications.

b. Couplings: Steel or malleable iron with compression type fastener via a nut.

c. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.

5. Rigid non-metallic conduit (PVC)

a. Conduit: PVC composed Schedule 40, 90C manufactured in accordance with NEMA TC 2 
and UL 651 specifications.

b. Fittings: Molded PVC, slip on solvent welded type in accordance to NEMA TC 3.

6. Reinforced thermosetting resin conduit (RTRC)

a. Conduit: Fiber impregnated with a cured thermosetting resin compound in accordance with 
NEMA TC 14 and UL1684.

b. Fittings: Molded resin with glass reinforcement manufactured in the same process as the 
conduit bonded with an epoxy adhesive.



Roger K. Fall Transit Center - Phase 3 TI 26 05 33 - 4 Raceways and Boxes

7. Flexible metallic conduit (FMC)

a. Conduit: Continuous, flexible steel spirally wound with zinc coating on both inside and outside 
in accordance with UL 1.

b. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.

8. Liquidtight flexible metallic conduit (LFMC)

a. Conduit: PVC coated, continuous, flexible steel spirally wound with zinc coating on both 
inside and outside in accordance with UL 360.

b. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.

9. Miscellaneous Fittings and Products

a. Conduit sealing bushings: Steel or cast malleable iron body and pressure clamps with PVC 
sleeve, neoprene sealing grommets and PVC coated steel pressure rings.  Supplied with 
neoprene sealing rings between body and PVC sleeve.

b. Watertight cable terminators: One piece, compression molded sealing ring with PVC coated 
steel pressure disks, stainless steel screws and zinc plated cast iron locking collar.

c. Watertight cable/cord connectors: Liquidtight steel or cast malleable iron body with sealing 
neoprene bushing and stainless steel retaining ring.

d. Expansion fittings: Multi-piece unit of hot dip galvanized malleable iron or steel body and 
outside pressure bussing design to allow a maximum of 4” movement (2” in either direction).  
Furnish with external braid tinned copper bonding jumper.  UL listed for both wet and dry 
locations.

e. Expansion/deflection couplings: Multi-piece unit comprised of a neoprene sleeve, internal 
flexible tinned copper braid attached to bronze end couplings with stainless steel bands.  
Coupling to provide minimum of 3/4” movement and 30 degrees deflection from normal.  UL 
listed for both wet and dry locations.

f. Conduit bodies: Raintight, malleable iron, hot-dip galvanized body with threaded hubs, 
stamped steel cover, stainless steel screws and neoprene gasket.

g. Other couplings, connectors and fittings shall be equal in quality, material and construction to 
items specified herein.

B. Boxes

1. Outlet boxes

a. Standard: Galvanized one-piece of welded pressed steel type in accordance with NEMA OS 
1 and UL 514.  Boxes shall not be less than 4” square and at least 1 1/2” deep.

b. Concrete: Galvanized steel, 4” octagon ring with mounting lug, backplate and adapter ring 
type in accordance with NEMA OS 1 and UL 514.  Depth as required by application.

c. Masonry: Galvanized steel, 3.75” high gang box in accordance with NEMA OS 1 and UL 514.

d. Surface cast metal: Cast malleable iron body, surface mounted box with threaded hubs and 
mounting lugs as required in accordance with NEMA OS 1 and UL 514.  Furnish with ground 
flange, steel cover and neoprene gasket.

2. Pull and junction boxes

a. Sheet metal boxes: Standard or concrete outlet box wherever possible; otherwise use 16 
gauge galvanized sheet metal, NEMA 1 box sized per CEC with machine screwed cover.

b. Cast metal boxes: Install standard cast malleable iron outlet or device box when possible.

c. Flush mounted boxes: Install overlapping cover with flush head screws.
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d. In-ground mounted pull holes/boxes:  Install pre-cast concrete box, sized per Drawing or CEC 
with pre-cast or traffic rated lid.

3. Floor boxes

a. Floor boxes shall be adjustable, cast metal body with threaded conduit openings, adjustable 
rings, brass flange or Lexan ring and cover plate with threaded plug.  Include provisions to 
accommodate surface mounted telephone or receptacle outlet, or flush floor mounted 
telephone or receptacle outlet where shown on Drawings.

C. Pull line/cord

1. Polypropylene braided line or Let-line #232 or equal of 1/8” diameter with a minimum break 
strength of 200 pounds.

PART 3 -EXECUTION

3.1 EXAMINATION

A. Thoroughly examine site conditions for acceptance of wire and cable installation to verify 
conformance with manufacturer and specification tolerances.  Do not commence with work until all 
conditions are made satisfactory.

3.2 PREPARATION

A. Conduit

1. Provide all necessary conduit fittings, connectors, bushings, etc. required to complete conduit 
installation to meet the CEC/NEC and intended application whether noted, shown or specified 
within.

2. Location of conduit runs shall be planned in advance of the installation and coordinated with other 
trades.

3. Where practical, install conduits in groups in parallel vertical or horizontal runs that avoid 
unnecessary offsets.

4. All conduits shall be parallel or at right angles to columns, beams and walls whether exposed or 
concealed.

5. Conduits shall not be placed closer than 12” to a flue, parallel to hot water, steam line or other 
heat sources; or 3” when crossing perpendicular to the above said lines when possible.

6. Install exposed conduit as high as practical to maintain adequate headroom.  Notify Engineer if 
headroom will be less than 102”.

7. Do not obstruct spaces required by Code in front of electrical equipment, access doors, etc.

8. The largest trade size conduit in concrete floors and walls shall not exceed 1/3 thickness or be 
spaced a less than three conduit diameters apart unless permitted by Engineer.  All conduits shall 
be installed in the center of slab or wall, and never between reinforcing steel and bottom of floor 
slab.

9. Install additional pull boxes, not shown on Drawings, in sufficient quantities to facilitate pulling of 
conductors and cables such that total spacing does not exceed 150 feet or 270 degrees, total; 
and maximum pulling tension will not be exceeded.

10. When installing underground conduits to specified depth; depth shall be taken from finished grade 
as it will be at project completion.  Should finish grade be above existing grade by an amount 
equal to or greater than specified depth, conduit shall be installed not less than 6” below existing 
grade.

11. Verify that information concerning finish grade is accurate, for should the underground run be less 
than the specified depth, Contractor may be required to re-install conduit to meet the required 
depth.
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12. Unless otherwise specified, underground conduits shall be installed with top side not less than 
24” below finished grade; this depth applies to all conduits outside of building foundations 
including those under walks, open corridors or paved areas.

13. Utility company service conduits installation depth shall be as directed by their respective 
specifications and requirements.

B. Boxes

1. Before locating outlet boxes, check Construction Documents for type of construction and make 
sure that there is no conflict with other equipment.  Locate outlet boxes as shown and locate so 
as not to interfere with other Work or equipment.

2. Install all outlet boxes flush within walls, ceiling and floors except where installed within non-
finished rooms, cabinetry, attic spaces or as indicated on Drawings.

3. Locate pull boxes and junction boxes within concealed, accessible locations where possible.

4. Do not install outlet boxes back-to-back with same stud space.  Where shown back-to-back, 
offset as required, and fill void with sound dampening material where requested by Owner.

5. In fire rated walls separate boxes by 24” minimum and with stud member.

6. Adjust position of outlet boxes within masonry wall to accommodate course lines.

3.3 INSTALLATION

A. Conduit

1. Minimum conduit size shall be 3/4” unless otherwise indicated.

2. All conduit work shall be concealed unless otherwise indicated.  Exposed conduits shall be 
permitted within unfinished rooms/spaces to facilitate installation.

3. Install conduit in complete runs prior to installing conductors or cables.

4. Make long radius conduits bends free from kink, indentations or flattened surfaces.  Make bends 
carefully to avoid injury or flattening.  Bends 1 1/4” size and larger shall be factory made ells, or 
be made with a manufactured mechanical bender.  Heating of steel conduit to facilitate bending 
or that damage galvanized coating will not be permitted.

5. Remove burrs and sharp edges at end of conduit with tapered reamer.

6. Protect and cover conduits during construction with metallic bushings and bushing “pennies” to 
seal exposed openings.

7. Assemble conduit threads with anti-corrosion, conductive, anti-seize compound and tighten 
securely.

8. Install conduits shall that no traps to collect condensation exist.

9. Fasten conduit securely to boxes with locknuts and bushings to provide good grounding 
continuity.

10. Install pull cords/line within any spare or unused conduits of sufficient length to facilitate future 
cable installation.

11. Penetrations

a. Locate penetrations within structural members as shown on Drawings and as directed by 
Architect or Engineer.  Should it be necessary to notch any framing member, make such 
notching only at locations and in a manner as approved by Engineer.

b. Do not chase concrete or masonry to install conduit unless specifically approved by Engineer.

c. Cutting or holes

1) Install sleeves for cast-in-place concrete floors and walls.  After installing conduit through 
penetration, seal using dry-pack grouting compound (non-iron bearing, chloride free and 
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non-shrinking) or fire rated assembly if rated floor or wall.  Use escutcheon plate on floor 
underside to contain compound as necessary.

2) Cut holes with a hole saw for penetrations through non-concrete or non-masonry 
members.

3) Provide chrome plated escutcheon plates at all publicly exposed wall, ceiling and floor 
penetrations.

d. Sealing

1) Non-rated penetration openings shall be packed with non-flammable insulating material 
and sealed with gypsum wallboard taping compound.

2) Fire rated penetration shall  be sealed using a UL classified fire stop assembly suitable to 
maintain the equivalent fire rating prior to the penetration.

3) Use escutcheon plates to hold sealing or fire rated compound as necessary.

e. Waterproofing

1) Make penetrations through any damp-proofed/waterproofed surfaces within damp/wet 
locations as such as to maintain integrity of surface.

2) Install specified watertight conduit entrance seals at all below grade wall and floor 
penetrations.

3) At roof penetrations furnish roof flashing, counter flashing and pitch-pockets compatible 
to roof assembly.

4) Where possible conduits that horizontally penetrate a waterproof membrane shall fall 
away from and below the penetration’s exterior side.

5) Make penetrations through floors watertight with mastic, even when concealed within 
walls or furred spaces.

12. Supports

a. Conduits shall be support and braced per OSHPD pre-approved anchorage systems when 
those methods are implemented and installed.

b. Sizes of rods and cross channels shall be capable of supporting 4 times and 5 times actual 
load, respectively.  Anchorage shall support the combined weight of conduit, hanger and 
conductors.

c. Support individual horizontal conduit 1 1/2” and smaller by means of 2 hole straps or 
individual hangers.

d. Galvanized iron hanger rods sizes 1/4” diameter and larger with spring steel fasteners, clips 
or clamps specifically design for that purpose for 1 1/2” conduits and larger.

e. Support multi-parallel horizontal conduits runs with trapeze type hangers consisting of 2 or 
more steel hanger rods, preformed cross channels, ‘J’ bolts, clamps, etc.

f. Support conduit to wood structures by means of bolts or lag screws in shear, to concrete by 
means of insert or expansion bolts and to brickwork by means of expansion bolts.

g. Support multi-parallel vertical conduits runs with galvanized Unistrut, Power-Strut or 
approved equal type supports anchored to wall.  Where multi-floored conduits pass through 
floors, install riser clamps at each floor.

h. Maximum conduit support spacing shall be in accordance with NECA Standard of Installation:

1) Horizontal runs:

a) 3/4” and smaller at 60” on centers, unless building construction prohibits otherwise, 
then 84” on centers.

b) 1” and larger at 72” on centers, unless building construction prohibits otherwise or any 
other condition, then 120” on centers.
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2) Vertical runs:

a) 3/4” and smaller @ 84” on centers.

b) 1” and 1 1/4” @ 96” on centers.

c) 1 1/2” and larger @ 120” on centers.

d) Any vertical condition such as shaftways and concealed locations for any sized 
conduit, 120” on centers.

i. Anchorage for RMC/IMC supports unless otherwise specified:

1) < 1” IMC/RMC = #10 bolt/screw.

2) 1” IMC/RMC = 1/4” bolt/screw.

3) 1 1/2” and 2” IMC/RMC = 3/8” bolt/screw.

4) 3” IMC/RMC, 4” EMT = 1/2” bolt/screw.

5) > 3”IMC/RMC = 5/8” bolt/screw.

j. Anchorage for EMT supports unless otherwise specified:

1) < 1 1/2” EMT = #10 bolt/screw.

2) 1 1/2” EMT = 1/4” bolt/screw.

3) 2, 2 1/2” and 3” EMT = 3/8” bolt/screw.

4) 4” EMT = 1/2” bolt/screw.

5) > 4”EMT = 5/8” bolt/screw.

B. Boxes

1. Install boxes as shown on Drawings and as required for splices, taps, wire pulling, equipment 
connections and Code compliance.

2. Install additional pull boxes, not shown on Drawings, in sufficient quantities to facilitate pulling of 
conductors and cables such that total spacing does not exceed 150 feet or 270 degrees, total; 
and maximum pulling tension will not be exceeded.

3. Install plaster rings on all outlet boxes in stud walls or in furred, suspended or exposed ceilings.  
Covers shall be of a depth suited for installation.

4. Provide gasketed cast metal cover plates where boxes are exposed in damp or wet locations

5. Install access door for boxes installed within concealed locations without access.

6. Install approved factory made knockout seal where knockouts are not present.

7. Refer to Architectural interior elevations and details shown for exact mounting heights of all 
electrical outlets.  In general, locate outlets as shown or specific and complies with Americans 
with Disabilities Act:

a. Convenience outlets: +18”AFF or +6” above counter or splash.

b. Local switches: +48”AFF or +6” above counter or splash.

c. Telecommunication outlets: +18”AFF or +48”AFF for wall telephone or intercom device.

d. Verify all mounting heights with Architectural Drawings, and where heights are not suited for 
construction or finish please consult Engineer or Architect.

8. Use conduit bodies to facilitate pulling of conductor or cables or change conduit direction.  Do not 
splice within conduit bodies.

9. Enclose pull box with additional rated gypsum board as necessary to maintain wall’s original fire 
rating.

10. Install galvanized steel coverplates on all open boxes within dry listed areas.
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11. Install in-ground pull holes/boxes flush to grade finish at finished areas or 1” above finished 
landscaped grade.  Seal all conduits terminating in pull hole/box watertight.  Install and grout 
around bell ends where shown.  Cover and lids shall be removable without damage to adjacent 
finish surfaces.

12. Support

a. Accurately place boxes for finish, independently and securely supported by adequate 
blocking or manufacturer channel type heavy-duty box hangers for stud walls.  Do not use 
nails to support boxes.

b. Support boxes independent of conduit system.

c. Mount boxes installed within ceilings to 16 gauge metal channel bars attached to main 
runners or joists.

d. Support boxes within suspended acoustical tile ceilings directly from structure above when 
light fixture are to be installed from box.

e. Use auxiliary plates, bar or clips and grouted in place for masonry, block or pour-in-place 
concrete construction.

3.4 APPLICATION

A. Conduit

1. RMC/IMC suitable for all damp, dry and wet locations except when in contact with earth.  IMC not 
suitable for hazardous locations as stated within CEC/NEC.

2. CRMC suitable for damp or wet locations, concealed within concrete or in contact with earth.

3. EMT suitable for exposed or concealed dry, interior locations.

4. PVC/RTRC suitable for beneath ground floor slab, except when penetrating, and direct earth 
burial.  Do not run exposed within concrete walls or in floor slab unless indicated on Drawings or 
per Engineer’s permission.

5. FMC suitable for dry locations only for connections to motors, transformers, vibrating 
equipment/machinery, controllers, valves, switches and light fixtures in less than 6 foot lengths.

6. LFMC application same as FMC above but for damp or wet locations.

B. Termination and joints

1. Use raceway fittings compatible with associated raceway and suitable for the location.

2. Raceways shall be joined using specified couplings or transitions where dissimilar raceway 
systems are joined.

3. Conduits shall be securely fastened to cabinets, boxes and gutters using (2) two locknuts and 
insulating bushing or specified insulated connector.  Where joints cannot be made tight and 
terminations are subject to vibration, use bonding jumpers, bonding bushings or wedges to 
provide electrical continuity of the raceway system.  Use insulating bushings to protect 
conductors where subjected to vibration or dampness.  Install grounding bushings or bonding 
jumpers on all conduits terminating at concentric or eccentric knockouts.

4. Terminations exposed at weatherproof enclosures and cast outlet boxes shall be made watertight 
using specified connectors and hubs.

5. Stub freestanding equipment conduits through concrete floors for connections with top of coupling 
set flush with finished floor.  Install plugs to protect threads and entrance of debris.

6. Install specified cable sealing bushings on all conduits originating outside the building walls and 
terminating within interior switchboard, panel, cabinet or gutters.  Install cable sealing bushings or 
raceway seal for conduit terminations in all grade level or below grade exterior pull, junction or 
outlet boxes.

7. Where conduits enter building from below grade inject into filled raceways pre-formulated rigid 2 
lbs. density polyurethane foam suitable for sealing against water, moisture, insects and rodents.
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8. Install expansion fitting or expansion/deflection couplings per manufacturer’s recommendations 
where:

a. Any conduit that crosses a building structure expansion joint; secure conduit on both sides to 
building structure and install expansion fitting at joint.

b. Any conduit that crosses a concrete expansion joint; install expansion/deflection at joint.

c. Any conduit greater than 1-1/4” is routed along roof top in runs greater than 100 feet; install 
expansion fittings every 100 feet.

d. Engineer may allow FMC or LFMC in lieu of expansion fitting or expansion/deflection 
couplings on conduits 2” and smaller within accessible locations upon further review and 
written consent.

C. Boxes

1. Standard type suitable for all flush installations and all dry concealed locations.

2. Concrete type suitable for all flush concrete installations.

3. Masonry type suitable for all flush concrete and block installations.

4. Surface cast metal type suitable for all exposed damp and wet surface mounted locations, and 
dry surface mounted locations less than 96” from finished floor

END OF SECTION
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SECTION 26 09 23

LIGHTING CONTROL DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to non-networked lighting control 
devices.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. NEMA –National Electrical Manufacturer’s Association

a. ICS 1; Industrial Control and Systems: General Requirements

b. ICS 6; Industrial Control and Systems: Enclosures

3. UL -Underwriters Laboratories, Inc.

a. 50; Cabinets and Boxes

b. 508; Standard for Industrial Control Equipment

c. 773A; Standard for Nonindustrial Photoelectric Switches for Lighting Control

d. 916; Standard for Energy Management Equipment

1.3 SYSTEM DESCRIPTION

A. Lighting Control Devices

1. Devices include occupancy sensors and automatic time clock line voltage devices.

1.4 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

B. Operating, maintenance and instruction manuals shall be furnished in accordance with General 
Conditions and Section 26 05 00.

C. Operating instruction manuals outlining the step-by-step procedures required for system start-up and 
operation shall be furnished.  The instructions shall include manufacturer’s name, model number, 
service manual parts list, and brief description of all equipment and their basic operating features.
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D. Maintenance instruction manuals outlining maintenance procedures shall be furnished.  The manual 
shall include a troubleshooting guide listing possible breakdowns and repairs and a simplified 
connection wiring diagram for the system as installed.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

1.6 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.7 WARRANTY

A. Furnish guarantee in accordance with and in form required under Section 26 05 00.

1.8 SYSTEM STARTUP

A. Refer to manufacturer’s documentation to start-up procedures and requirements.

PART 2 -PRODUCTS

2.1 LIGHTING CONTROL DEVICES

A. General

1. Dual voltage rated for 120 and 277Vac.

2. Compatible with all electronic ballasts, incandescent and motor rated type loads.

3. Utilizes advance electronic circuitry which increases relay life, protects from the effects of inrush 
current, and increases sensor’s longevity.

4. All devices shall have a LED or LCD indicating light.

5. All switches shall fit behind a decorator style faceplate.

B. Occupancy Wall Switches

1. Digital Time Wall Switch

a. Manufacturers

1) Hubbell TD200, WattStopper TS-400 or approved equal.

b. General

1) The digital time switch shall be programmable to turn lights off after a preset time and 
capable of operating as an ON/OFF switch.

2) Time switch shall have no minimum load requirement and shall be capable of controlling 
800W at 100/120Vac, 1,200W at 230/277Vac, and 1/6 hp at 125Vac.

3) Time scroll feature shall allow manual overriding of the preset time-out period.

4) Time switch shall have the option for audible and visual alerts 1 minute prior to timeout.

5) Time switch shall have an LCD that shows the timer’s countdown.

6) Time-out period shall be adjustable in settings of

a) 5, 15, and 30 minutes.

b) 1, 3, 6, 9, and 12 hours.
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2. Multi-Technology Wall Switch (Infrared and Ultrasonic Technologies)

a. Manufacturers

1) Hubbell LHMT or approved equal (no known equal).

b. General

1) The passive adaptive infrared and ultrasonic wall switch sensor shall be a self contained 
control system that replaces a standard toggle switch.

2) Microprocessor technology shall be utilized to avoid false ON activations and to provide 
high sensitivity to minor occupant motion by detecting infrared energy changes and 
doppler shifts in transmitted ultrasound within the controlled space.

3) Infrared sensor shall utilize a temperature compensated, dual element sensor and a 
multi-element fresnel lens.

4) Ultrasonic senor shall utilize a 40kHz signal.

5) Sensor shall cover up to 1,000SF for walking motion, with a field of view of 180 degrees.

6) Sensor shall be capable of controlling 600W at 100/120Vac and 1,200W at 230/277Vac 
electronic ballasts and incandescent loads.

7) Sensor shall have a built-in adjustable light level feature that holds load off when a 
desired footcandle level is present.

8) Sensor shall timeout at 8 minutes initially and will self-adjust based on occupancy.

3. Multi-Technology, Dual Circuit Wall Switch (Infrared and Ultrasonic Technologies)

a. Manufacturers

1) Hubbell LHMTD2 or approved equal (no known equal).

b. General

1) Same as the Multi-Technology Wall Switch above, but with dual input, independent circuit 
switching capability.

4. Automatic Wall Switch (Infrared Technology)

a. Manufacturers

1) Hubbell WS1200AT, WattStopper WS-200 or approved equal.

b. General

1) The passive adaptive infrared wall switch sensor shall be a self contained control system 
that replaces a standard toggle switch.

2) Microprocessor technology shall be utilized to avoid false ON activations and to provide 
high sensitivity to minor occupant motion by detecting infrared energy changes within the 
controlled space.

3) Sensor shall utilize a temperature compensated, dual element sensor and a multi-
element fresnel lens.

4) Sensor shall cover up to 900SF for walking motion, with a field of view of 180 degrees.

5) Sensor shall have no minimum load requirement and shall be capable of controlling 
800W at 100/120Vac and 1,200W at 230/277Vac electronic ballasts and incandescent 
loads.

6) Sensor shall have a built-in adjustable light level feature that holds load off when a 
desired footcandle level is present.

7) Sensor shall have a time delay adjustable from 5 to 30 minutes.

C. Ceiling and Wall Mounted Sensors

1. General
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1) Microprocessor technology shall be utilized to avoid false ON activations and to provide 
high sensitivity to minor occupant motion by detecting changes in sensor readings within 
the controlled space.

2) The sensor shall have a single pole, double throw isolated relay rated for 1.0A at 24Vdc.

3) Sensor shall have a built-in adjustable light level feature that holds load off when a 
desired footcandle level is present.

4) For accuracy and consistency, sensor shall have a controlled, digital time delay 
adjustable from 8 to 30 minutes.

5) Provide power packs for sensors as required with the following characteristics:

a) For ease and speed of installation, power and auxiliary relay pack shall have 1/2" 
snap-in nipple for 1/2" knockouts and mounting on outside of enclosure.

b) Power and auxiliary relay packs shall have dry contacts capable of switching 20A 
ballast 120/277Vac load, 13A incandescent, 1 hp at 120/240Vac

c) Power packs shall use 120Vac or 277Vac input and provide a 24Vdc, 100mA output.

d) Auxiliary relay packs shall be identical in physical size of power packs and contain no 
transformer power supply and shall have similar rated contacts.

e) Power pack can be used as a stand alone, low voltage switch, or can be wired to 
sensor for auto control.

f) Power and auxiliary relay packs shall have low voltage teflon coated leads, rated for 
300V, suitable for use in plenum applications.

2. Infrared Sensor

a. Manufacturers

1) Ceiling Only Mount: Hubbell OMNI-IR-RP series, WattStopper CI series or approved 
equal.

2) Wall Mount: Hubbell LO-DIA-RP, WattStopper CX series or approved equal.

b. General

1) The passive infrared sensor shall be capable of detecting presence in the control area by 
changes in the infrared energy.

2) Sensor shall utilize a temperature compensated dual element sensor and a multi-element 
fresnel lens.

3) Sensor with a 120” mounting height shall have the following typical coverage zones:

a) Ceiling only mounts: 450 SF or 1,500SF areas at 360 degrees.

b) Wall/ceiling mounts: 1,600SF area at 110 degrees.

3. Ultrasonic Sensor

a. Manufacturers

1) Hubbell OMNI-US-RP series, WattStopper WT series or approved equal.

b. General

1) The ultrasonic sensor shall be capable of detecting presence in the control area by 
doppler shifts in transmitted ultrasound within the controlled space.

2) Sensors of varying frequencies shall not be allowed so as to prevent sensors from 
interfering with each other and to assure compatibility in the event more sensors are 
added.

3) Sensor with a 120” mounting height shall have the following minimum rectangular 
coverage zones:

a) 500 SF at 180 degrees
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b) 1,000SF or 2,000SF areas at 360 degrees.

4. Dual Technology Sensor (Infrared and Ultrasonic Technologies)

a. Manufacturers

1) Hubbell LO-DT-RP or OMNI-DT-RP series, WattStopper DT series or approved equal.

b. General

1) The passive adaptive infrared and ultrasonic sensor shall be capable of detecting 
presence in the control area by changes in the infrared energy and doppler shifts in 
transmitted ultrasound within the controlled space.

2) Sensors of varying frequencies shall not be allowed so as to prevent sensors from 
interfering with each other and to assure compatibility in the event more sensors are 
added.

3) Sensor shall utilize a temperature compensated dual element sensor and a multi-element 
fresnel lens.

4) Ceiling sensors with a 120” mounting height shall have the following minimum coverage 
zones:

a) 500 SF at 180 degrees

b) 1,000SF or 2,000SF areas at 360 degrees.

5) Wall sensor with a 120” mounting height shall have a 1,600SF minimum coverage area at 
nearly 180 degrees.

PART 3 -EXECUTION

3.1 INSTALLATION

A. Work shall be installed as shown on the Drawings in accordance with the manufacturer’s diagrams 
and recommendations, except where otherwise indicated.

B. Contractor shall provide initial setup and programming for all devices and software installed under this 
Section for a complete and operational system.  System interfaces shall be coordinated with Owner, 
where appropriate.

C. All cable runs shall comply with the requirements of this Division and manufacturer’s specifications, 
and shall be continuous between devices and equipment.  All control cabling shall meet CEC/NEC 
725 or 800 as required and be UL listed for its application.

D. Set sensor’s time delays and sensitivity adjustments in accordance to manufacturer’s guidelines and 
Owner’s direction.

E. Provide appropriate power pack for each ceiling or wall mounted occupancy sensor, whether shown 
or not on Drawings, unless otherwise noted.

F. Where drawings indicate slave sensors provide necessary raceway and cabling to connect sensor 
such that input from either master or slave sensor will activate load.

G. Locate photoelectric switches (photocell), when required, at one of the following locations with a 
northern or western exposure:

1. Route ½” conduit to roof and penetrate deck and locate +18” above finish floor.  Seal penetration 
per Specifications.

2. Route ½” conduit to nearest service or support exterior doorway and mount +8” above door frame 
in a flush weatherproof outlet box.

H. Orient photocell toward north.  If northern orientation cannot be obtained, orient the device west.

I. Provide the following items for a complete and operational low voltage lighting control system as 
required by the manufacturer’s specifications:

1. Auxiliary cabinets and boxes for all modules and devices not mounted within relay panel.



Roger K. Fall Transit Center - Phase 3 TI 26 09 23 - 6 Lighting Control Devices

2. Install network modules and repeaters necessary to extend the dataline to all modules and 
devices within the network as required by manufacturer’s specifications.

3. Provide ADIMs of sufficient quantities to connect all analog devices shown on Drawings.

4. Coordinate interface with BMS/BAS with other trades and vendors to provide functionality 
contained herein (i.e., time clock scheduling and relay status).

5. All low voltage cables between system components, sensors and input devices shall meet 
manufacturer’s specifications.

J. Contractor shall coordinate programming of time clock schedules and relay groups not shown in 
Drawings with Owner.

3.2 FIELD QUALITY CONTROL

A. The Contractor shall demonstrate the system functionality to manufacturer’s specifications and 
requirements after completion of installation.

B. The Engineer or Owner may order any changes, adjustments or further tests deemed necessary to 
assure that the system and its components are complete and operational in accordance with the 
Specifications.

3.3 ADJUSTING

A. After 60 days of Owner occupancy provide labor to adjust time delays and sensitivity adjustments on 
each occupancy and photocell sensor.

3.4 DEMONSTRATION

A. The Contractor shall properly instruct the Owner to the operational procedures of the system.

B. Within the first 30 days from system startup, the equipment supplier shall provide no less than four (4) 
hours for instruction and training.

END OF SECTION
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SECTION 26 09 24

NETWORKED LIGHTING CONTROL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to networked lighting control devices 
and low voltage lighting control systems.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 09 23  – Lighting Controls

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

C. Control Intent – Control Intent includes, but is not limited to:

1. Defaults and initial calibration settings for such items as time delay, sensitivity, fade rates, etc.

2. Initial sensor and switching zones

3. Initial time switch settings

4. Task lighting and receptacle controls 

5. Emergency Lighting control (if applicable)

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. NEMA –National Electrical Manufacturer’s Association

a. ICS 1; Industrial Control and Systems: General Requirements

b. ICS 6; Industrial Control and Systems: Enclosures

3. UL -Underwriters Laboratories, Inc.

a. 50; Cabinets and Boxes

b. 508; Standard for Industrial Control Equipment

c. 773A; Standard for Nonindustrial Photoelectric Switches for Lighting Control

d. 916; Standard for Energy Management Equipment

1.3 SYSTEM DESCRIPTION

A. Provide a complete and operational networked system that includes all relay panels shown on 
Drawings.  Contactor shall provide all necessary modules and accessories as required to connect all 
devices for a fully functional system.
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B. The Lighting Control and Automation system as defined under this section covers the following 
equipment: 

C. Digital Occupancy Sensors – Self-configuring, digitally addressable and calibrated occupancy 
sensors with LCD display and two-way active infrared (IR) communications.

D. Digital Switches – Self-configuring, digitally addressable pushbutton on/off, dimming, and scene 
switches with two-way active infrared (IR) communications.

E. Handheld remotes for personal control – One-button dimming, two-button on/off, or five-button scene 
remotes provide control using infrared communications.  Remote may be configured in the field to 
control selected loads or scenes without special tools.

F. Digital Daylighting Sensors – Single-zone closed loop, multi-zone open loop and single-zone dual-
loop daylighting sensors with two-way active infrared (IR) communications can provide switching, bi-
level, tri-level or dimming control for daylight harvesting.

G. Digital Room Controllers – Self-configuring, digitally addressable one, two or three relay plenum-rated 
controllers for on/off control. Selected models include 0-10 volt or line voltage forward phase control 
dimming outputs and integral current monitoring capabilities.

H. Digital Plug-Load Controllers – Self-configuring, digitally addressable, single relay, plenum-rated 
application-specific controllers. Selected models include integral current monitoring capabilities.

I. Configuration Tools – Handheld remote for room configuration and relay panel programming provides 
two way infrared (IR) communications to digital devices and allows complete configuration and 
reconfiguration of the device / room from up to 30 feet away.  Unit to have Organic LED display, 
simple pushbutton interface, and allow bi-directional communication of room variables and occupancy 
sensor settings. Computer software also customizes room settings. 

J. Digital Lighting Management (DLM) local network – Free topology, plug-in wiring system (Cat 5e) for 
power and data to room devices.

K. Digital Lighting Management (DLM) segment network – Linear topology, BACnet MS/TP network (1.5 
twisted pair, shielded,) to connect multiple DLM local networks for centralized control 

L. Network Bridge – provides BACnet MS/TP-compliant digital networked communication between 
rooms, panels and the Segment Manager or building automation system (BAS) and automatically 
creates BACnet objects representative of connected devices.

M. Segment Manager – provides web browser-based user interface for system control, scheduling, 
power monitoring, room device parameter administration and reporting.

N. Programming and Configuration software – Optional PC-native application capable of accessing DLM 
control parameters within a room, for the local network, via a USB adapter, or globally, for many 
segment networks simultaneously, via BACnet/IP communication.

O. LMCP Digital Lighting Management Relay Panel – provides up to 8, 24, or 48 mechanically latching 
relays. Relays include a manual override and a single push-on connector for easy installation or 
removal from the panel. Panel accepts program changes from handheld configuration tool for date 
and time, location, holidays, event scheduling, button binding and group programming. Provides 
BACnet MS/TP-compliant digital networked communication between other lighting controls and/or 
building automation system (BAS). 

P. Emergency Lighting Control Unit (ELCU) – allows a standard lighting control device to control 
emergency lighting in conjunction with normal lighting in any area within a building.

1.4 LIGHTING CONTROL APPLICATIONS

A. Unless relevant provisions of the applicable local Energy Codes are more stringent, provide a 
minimum application of lighting controls as follows:

B. Space Control Requirements – Provide occupancy/vacancy sensors with Manual- or Partial-ON 
functionality in all spaces except toilet rooms, storerooms, library stacks, or other applications where 
hands-free operation is desirable and Automatic-ON occupancy sensors are more appropriate. 
Provide Manual-ON occupancy/vacancy sensors for any enclosed office, conference room, meeting 
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room, open plan system and training room. For spaces with multiple occupants, or where line-of-sight 
may be obscured, provide ceiling- or corner-mounted sensors and Manual-ON switches.  

C. Bi-Level Lighting – Provide multi-level controls in all spaces except toilet rooms, storerooms, library 
stacks, or applications where variable dimming is used. 

D. Task Lighting / Plug Loads – Provide automatic shut off of non essential plug loads and task lighting 
in all spaces except toilet rooms and storerooms.  Provide Automatic-ON of plug loads whenever 
spaces are occupied.  For spaces with multiple occupants a single shut off consistent with the 
overhead lighting may be used for the area.

E. Daylit Areas – Provide daylight-responsive automatic control in all spaces (conditioned or 
unconditioned) where daylight contribution is available as defined by relevant local building energy 
code: 

1. All luminaires within code-defined daylight zones shall be controlled separately from luminaires 
outside of daylit zones. 

2. Daytime setpoints for total ambient illumination (combined daylight and electric light) levels that 
initiate dimming shall be programmed in compliance with relevant local building energy codes. 

3. Multiple-leveled switched daylight harvesting controls may be utilized for areas marked on 
drawings.  

4. Provide smooth and continuous daylight dimming for areas marked on drawings.  Daylighting 
control system may be designed to turn off electric lighting when daylight is at or above required 
lighting levels, only if system functions to turn lamps back on at dimmed level, rather than turning 
full-on prior to dimming. 

F. Conference, meeting, training, auditoriums, and multipurpose rooms shall have controls that allow for 
independent control of each local control zone. Rooms larger than 300 square feet shall instead have 
at least four (4) pre-set lighting scenes unless otherwise specified.  Occupancy / vacancy sensors 
shall be provided to extinguish all lighting in the space. Spaces with up to four moveable walls shall 
include controls that can be reconfigured when the room is partitioned

1.5 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

B. Operating, maintenance and instruction manuals shall be furnished in accordance with General 
Conditions and Section 26 05 00.

C. Operating instruction manuals outlining the step-by-step procedures required for system start-up and 
operation shall be furnished.  The instructions shall include manufacturer’s name, model number, 
service manual parts list, and brief description of all equipment and their basic operating features.

D. Maintenance instruction manuals outlining maintenance procedures shall be furnished.  The manual 
shall include a troubleshooting guide listing possible breakdowns and repairs and a simplified 
connection wiring diagram for the system as installed.

1.6 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

1.7 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.8 WARRANTY

A. Furnish guarantee in accordance with and in form required under Section 26 05 00.
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1.9 SYSTEM STARTUP

A. Refer to manufacturer’s documentation to start-up procedures and requirements.

PART 2 -PRODUCTS

2.1 LOW VOLTAGE LIGHTING CONTROL SYSTEM

A. Manufacturers (basis of design)

1. WattStopper DLM series, or approved equal.

2.2 DIGITAL LIGHTING CONTROLS

A. Furnish the system which accommodates the square-footage coverage requirements for each area 
controlled, utilizing room controllers, digital occupancy sensors, switches, daylighting sensors and 
accessories which suit the lighting and electrical system parameters.

2.3 DIGITAL WALL SWITCH OCCUPANCY SENSORS

A. Wallbox mounted passive infrared PIR or dual technology (passive infrared and ultrasonic) digital 
occupancy sensor with 1 or 2 switch buttons. 

B. Digital Occupancy Sensors shall provide scrolling LCD display for digital calibration and electronic 
documentation. Features include the following:

1. Digital calibration and pushbutton configuration for the following variables:

a. Sensitivity – 0-100% in 10% increments 

b. Time delay – 1-30 minutes in 1 minute increments 

c. Test mode – Five second time delay

d. Detection technology – PIR, Dual Technology activation and/or re-activation.

e. Walk-through mode

f. Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable when 
photosensors are included in the DLM local network.

2. Programmable control functionality including:

a. Each sensor may be programmed to control specific loads within a local network. 

b. Sensor shall be capable of activating one of 16 user-definable lighting scenes.

c. Adjustable retrigger time period for manual-on loads.  Load will retrigger (turn on) 
automatically during the configurable period of time (default 10 seconds) after turning off.

d. On dual technology sensors, independently configurable trigger modes are available for both 
Normal (NH) and After Hours (AH) time periods. The retrigger mode can be programmed to 
use the following technologies:

1) Ultrasonic and Passive Infrared

2) Ultrasonic or Passive Infrared

3) Ultrasonic only 

4) Passive Infrared only

3. Independently configurable sensitivity settings for passive infrared and ultrasonic technologies 
(on dual technology sensors) for both Normal (NH) and After Hour (AH) time periods.

4. Two RJ-45 ports for connection to DLM local network.

5. Two-way infrared (IR) transceiver to allow remote programming through handheld configuration 
tool and control by remote personal controls.
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6. Device Status LEDs including:

a. PIR detection

b. Ultrasonic detection

c. Configuration mode

d. Load binding

7. Assignment of occupancy sensor to a specific load within the room without wiring or special tools.

8. Assignment of local buttons to specific loads within the room without wiring or special tools

9. Manual override of controlled loads.

10. All digital parameter data programmed into an individual wall switch sensor shall be retained in 
non-volatile FLASH memory within the wall switch sensor itself. Memory shall have an expected 
life of no less than 10 years.

C. BACnet object information shall be available for the following objects: 

1. Detection state

2. Occupancy sensor time delay

3. Occupancy sensor sensitivity, PIR and Ultrasonic

4. Button state

5. Switch lock control

6. Switch lock status

D. Units shall not have any dip switches or potentiometers for field settings.

E. Multiple occupancy sensors may be installed in a room by simply connecting them to the free 
topology DLM local network.  No additional configuration will be required.

F. Two-button wall switch occupancy sensors, when connected to a single relay dimming room 
controller, shall operate in the following sequence as a factory default:

1. Left button

a. Press and release - Turn load on

b. Press and hold - Raise dimming load

2. Right button

a. Press and release - Turn load off

b. Press and hold - Lower dimming load

G. Low voltage momentary pushbuttons shall include the following features:

1. Load/Scene Status LED on each switch button with the following characteristics:

a. Bi-level LED

b. Dim locator level indicates power to switch

c. Bright status level indicates that load or scene is active

2. The following button attributes may be changed or selected using a wireless configuration tool:

a. Load and Scene button function may be reconfigured for individual buttons (from Load to 
Scene, and vice versa).

b. Individual button function may be configured to Toggle, On only or Off only.

c. Individual scenes may be locked to prevent unauthorized change.

d. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 
hours.

e. Ramp rate may be adjusted for each dimmer switch.
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f. Switch buttons may be bound to any load on a room controller and are not load type 
dependent; each button may be bound to multiple loads.

H. WattStopper part numbers: LMPW, LMDW. Available in white, light almond, ivory, grey, red and 
black; compatible with wall plates with decorator opening.

2.4 DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR

A. Wall or ceiling mounted (to suit installation) passive infrared (PIR), ultrasonic or dual technology 
digital (passive infrared and ultrasonic) occupancy sensor.

B. Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and electronic 
documentation. Features include the following:

1. Digital calibration and pushbutton configuration for the following variables:

a. Sensitivity – 0-100% in 10% increments 

b. Time delay – 1-30 minutes in 1 minute increments 

c. Test mode – Five second time delay

d. Detection technology – PIR, Ultrasonic or Dual Technology activation and/or re-activation.

e. Walk-through mode

f. Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable when 
photosensors are included in the DLM local network.

2. Programmable control functionality including:

a. Each sensor may be programmed to control specific loads within a local network. 

b. Sensor shall be capable of activating one of 16 user-definable lighting scenes.

c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on) 
automatically within a configurable period of time (default 10 seconds) after turning off. 

d. On dual technology sensors, independently configurable trigger modes are available for both 
Normal (NH) and After Hours (AH) time periods.  The retrigger mode can be programmed to 
use the following technologies:

1) Ultrasonic and Passive Infrared

2) Ultrasonic or Passive Infrared

3) Ultrasonic only 

4) Passive Infrared only

3. Independently configurable sensitivity settings for passive infrared and ultrasonic technologies 
(on dual technology sensors) for both Normal (NH) and After Hour (AH) time periods.

4. One or two RJ-45 port(s) for connection to DLM local network.

5. Two-way infrared (IR) transceiver to allow remote programming through handheld commissioning 
tool and control by remote personal controls.

6. Device Status LEDs, which may be disabled for selected applications, including:

a. PIR detection

b. Ultrasonic detection

c. Configuration mode

d. Load binding

7. Assignment of occupancy sensor to a specific load within the room without wiring or special tools.

8. Manual override of controlled loads.
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9. All digital parameter data programmed into an individual occupancy sensor shall be retained in 
non-volatile FLASH memory within the sensor itself. Memory shall have an expected life of no 
less than 10 years.

C. BACnet object information shall be available for the following objects: 

1. Detection state

2. Occupancy sensor time delay

3. Occupancy sensor sensitivity, PIR and Ultrasonic

D. Units shall not have any dip switches or potentiometers for field settings.

E. Multiple occupancy sensors may be installed in a room by simply connecting them to the free 
topology DLM local network.  No additional configuration will be required.

F. WattStopper product numbers: LMPX, LMDX, LMPC, LMUC, LMDC

2.5 DIGITAL WALL SWITCHES

A. Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration. Wall switches 
shall include the following features:

1. Two-way infrared (IR) transceiver for use with personal and configuration remote controls.

2. Removable buttons for field replacement with engraved buttons and/or alternate color buttons. 
Button replacement may be completed without removing the switch from the wall.

3. Configuration LED on each switch that blinks to indicate data transmission.

4.  Load/Scene Status LED on each switch button with the following characteristics:

a. Bi-level LED

b. Dim locator level indicates power to switch

c. Bright status level indicates that load or scene is active

5. Dimming switches shall include seven bi-level LEDs to indicate load levels using 14 steps.

6. Programmable control functionality including:

a. Button priority may be configured to any BACnet priority level, from 1-16, corresponding to 
networked operation allowing local actions to utilize life safety priority

b. Scene patterns may be saved to any button other than dimming rockers. Once set, buttons 
may be digitally locked to prevent overwriting of the preset levels.

7. All digital parameter data programmed into an individual wall switch shall be retained in non-
volatile FLASH memory within the wall switch itself. Memory shall have an expected life of no less 
than 10 years.

B. BACnet object information shall be available for the following objects: 

1. Button state

2. Switch lock control

3. Switch lock status

C. Two RJ-45 ports for connection to DLM local network. 

D. Multiple digital wall switches may be installed in a room by simply connecting them to the free 
topology DLM local network.  No additional configuration shall be required to achieve multi-way 
switching.

E. The following switch attributes may be changed or selected using a wireless configuration tool:

1. Load and Scene button function may be reconfigured for individual buttons (from Load to Scene, 
and vice versa).

2. Individual button function may be configured to Toggle, On only or Off only.
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3. Individual scenes may be locked to prevent unauthorized change.

4. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to 18 
hours.

5. Ramp rate may be adjusted for each dimmer switch.

6. Switch buttons may be bound to any load on a room controller and are not load type dependant; 
each button may be bound to multiple loads.

F. WattStopper product numbers: LMSW-101, LMSW-102, LMSW-103, LMSW-104, LMSW-105, 
LMSW-108, LMDM-101. Available in white, light almond, ivory, grey, red and black; compatible with 
wall plates with decorator opening.

2.6 HANDHELD REMOTE CONTROLS

A. Battery-operated handheld devices in 1, 2 and 5 button configurations for remote switching or 
dimming control. Remote controls shall include the following features:

1. Two-way infrared (IR) transceiver for line of sight communication with DLM local network within 
up to 30 feet.

2. LED on each button confirms button press.

3. Load buttons may be bound to any load on a room controller and are not load type dependant; 
each button may be bound to multiple loads.

4. Inactivity timeout to save battery life.

B. A wall mount holster and mounting hardware shall be included with each remote control

C. WattStopper part numbers: LMRH-101, LMRH-102, LMRH-105.

2.7 DIGITAL PARTITION CONTROLS 

A. Partition controls shall enable manual or automatic coordination of lighting controls in flexible spaces 
with up to four moveable walls by reconfiguring the connected digital switches and occupancy 
sensors. 

B. Four-button low voltage pushbutton switch for manual control. 

1. Two-way infrared (IR) transceiver for use with configuration remote control.

2. Removable buttons for field replacement with engraved buttons and/or alternate color buttons. 
Button replacement may be completed without removing the switch from the wall.

3. Configuration LED on each switch that blinks to indicate data transmission.

4. Each button represents one wall; Green button LED indicates status.

5. Two RJ-45 ports for connection to DLM local network. 

6. WattStopper part number: LMPS-104. Available in white, light almond, ivory, grey and black; 
compatible with wall plates with decorator opening. 

C. Contact closure interface for automatic control via input from limit switches on movable walls (by 
others). 

1. Operates on Class 2 power supplied by DLM local network. 

2. Includes 24VDC output and four input terminals for maintained third party contract closure inputs. 

a. Input max. sink/source current: 1-5mA 

b. Logic input signal voltage High: >18VDC 

c. Logic input signal voltage Low: <2VDC

D. Four status LEDs under hinged cover indicate if walls are open or closed; supports LMPS-104 as 
remote status indicator.

E. Two RJ-45 ports for connection to DLM local network. 
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F. WattStopper part number: LMIO-102

2.8 DIGITAL DAYLIGHTING SENSORS 

A. Digital daylighting sensors shall work with room controllers to provide automatic switching, bi-level, or 
tri-level or dimming daylight harvesting capabilities for any load type connected to a room controller. 
Daylighting sensors shall be interchangeable without the need for rewiring.

1. Closed loop sensors measure the ambient light in the space and control a single lighting zone. 

2. Open loop sensors measure incoming daylight in the space, and are capable of controlling up to 
three lighting zones. 

3. Dual loop sensors measure both ambient and incoming daylight in the space to insure that proper 
light levels are maintained as changes to reflective materials are made in a single zone.  

B. Digital daylighting sensors shall include the following features:

1. The sensor’s internal photodiode shall only measure lightwaves within the visible spectrum.  The 
photodiode’s spectral response curve shall closely match the entire photopic curve. The 
photodiode shall not measure energy in either the ultraviolet or infrared spectrums. The photocell 
shall have a sensitivity of less than 5% for any wavelengths less than 400 nanometers or greater 
than 700 nanometers.

2. Sensor light level range shall be from 1-6,553 footcandles (fc). 

3. The capability of ON/OFF, bi-level or tri-level switching, or dimming, for each controlled zone, 
depending on the selection of room controller(s) and load binding to room controller(s).  

4. For switching daylight harvesting, the photosensor shall provide a field-selectable deadband, or a 
separation, between the “ON Setpoint” and the “OFF Setpoint” that will prevent the lights from 
cycling excessively after they turn off.

5. For dimming daylight harvesting, the photosensor shall provide the option, when the daylight 
contribution is sufficient, of turning lights off or dimming lights to a field-selectable minimum level.

6. Photosensors shall have a digital, independently configurable fade rate for both increasing and 
decreasing light level in units of percent per second.

7. Photosensors shall provide adjustable cut-off time.  Cut-off time is defined by the number of 
selected minutes the load is at the minimum output before the load turns off.  Selectable range 
between 0-240 minutes including option to never cut-off.

8. Optional wall switch override shall allow occupants to reduce lighting level to increase energy 
savings or, if permitted by system administrator, raise lighting levels for a selectable period of 
time or cycle of occupancy.

9. Integral infrared (IR) transceiver for configuration and/or commissioning with a handheld 
configuration tool, to transmit detected light level to wireless configuration tool, and for 
communication with personal remote controls. 

10. Configuration LED status light on device that blinks to indicate data transmission.

11. Status LED indicates test mode, override mode and load binding.

12. Recessed switch on device to turn controlled load(s) ON and OFF.

13. BACnet object information shall be available for the following daylighting sensor objects, based 
on the specific photocell’s settings: 

a. Light level

b. Day and night setpoints

c. Off time delay

d. On and off setpoints

e. Up to three zone setpoints

f. Operating mode – on/off, bi-level, tri-level or dimming
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14. One RJ-45 port for connection to DLM local network.

15. A choice of accessories to accommodate multiple mounting methods and building materials. The 
photosensors may be mounted on a ceiling tile, skylight light well, suspended lighting fixture or 
backbox. Standard tube photosensors accommodate mounting materials from 0-0.62” thickness 
(LMLS-400, LMLS-500). Extended tube photosensors accommodate mounting materials from 
0.62”-1.25” thickness (LMLS-400-L, LMLS-500-L). Mounting brackets are compatible with J boxes 
(LMLS-MB1) and wall mounting (LMLS-MB2). LMLS-600 photosensor to be mounted on included 
bracket below skylight well.  

16. Any load or group of loads in the room can be assigned to a daylighting zone

17. Each load within a daylighting zone can be individually enabled or disabled for discrete control 
(load independence).

18. All digital parameter data programmed into a photosensor shall be retained in non-volatile FLASH 
memory within the photosensor itself. Memory shall have an expected life of no less than 10 
years.

C. Closed loop digital photosensors shall include the following additional features:

1. An internal photodiode that measures light in a 100-degree angle, cutting off the unwanted light 
from bright sources outside of this cone.

2. Automatic self-calibration, initiated from the photosensor, a wireless configuration tool or a PC 
with appropriate software.

3. Automatically establishes application-specific setpoints following self-calibration. For switching 
operation, an adequate deadband between the ON and OFF setpoints shall prevent the lights 
from cycling; for dimming operation a sliding setpoint control algorithm with separate Day and 
Night setpoints shall prevent abrupt ramping of loads.

4. WattStopper Product Number: LMLS-400, LMLS-400-L.

D. Open loop digital photosensors shall include the following additional features:

1. An internal photodiode that measures light in a 60-degree angle cutting off the unwanted light 
from the interior of the room.

2. Automatically establishes application-specific setpoints following manual calibration using a 
wireless configuration tool or a PC with appropriate software. For switching operation, an 
adequate deadband between the ON and OFF setpoints for each zone shall prevent the lights 
from cycling; for dimming operation, a proportional control algorithm shall maintain the design 
lighting level in each zone.

3. Each of the three discrete daylight zones can include any non overlapping group of loads in the 
room.  

4. WattStopper Product Number: LMLS-500, LMLS-500-L.

E. Dual loop digital photosensors shall include the following additional features:

1. Close loop portion of dual loop device must have an internal photodiode that measures light in a 
100 degree angle, cutting off the unwanted light from sources outside of this con

2. Open loop portion of dual loop device must have an internal photodiode that can measure light in 
a 60 degree angle, cutting off the unwanted light from the interior of the room.

3. Automatically establishes application-specific set-points following self-calibration. For switching 
operation, an adequate deadband between the ON and OFF setpoints shall prevent the lights 
from cycling; for dimming operation a sliding setpoint control algorithm with separate Day and 
Night setpoints shall prevent abrupt ramping of load.

4. Device must reference closed loop photosensor information as a base line reference.  The device 
must be able to analyze the open loop photosensor information to determine if an adjustment in 
light levels is required.

5. Device must be able to automatically commission setpoints each night to provide adjustments to 
electrical lighting based on changes in overall lighting in the space due to changes in reflectance 
within the space or changes to daylight contribution based on seasonal changes. 
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6. Device must include extendable mounting arm to properly position sensor within a skylight well.

7. WattStopper product number LMLS-600

2.9 DIGITAL ROOM CONTROLLERS AND PLUG-LOAD CONTROLLERS

A. Digital controllers for lighting and plug loads automatically bind the room loads to the connected 
devices in the space without commissioning or the use of any tools. Room and plug load controllers 
shall be provided to match the room lighting and plug load control requirements. The controllers will 
be simple to install, and will not have dip switches or potentiometers, or require special configuration 
for standard Plug n’ Go applications. The control units will include the following features:

1. Automatic room configuration to the most energy-efficient sequence of operation based upon the 
devices in the room.

2. Simple replacement – Using the default automatic configuration capabilities, a room controller 
may be replaced with an off-the-shelf.

3. Multiple room controllers connected together in a local network must automatically prioritize each 
room controller, without requiring any configuration or setup, so that loads are sequentially 
assigned using room controller device ID’s from highest to lowest.

4. Device Status LEDs to indicate:

a. Data transmission

b. Device has power

c. Status for each load

d. Configuration status

5. Quick installation features including:

a. Standard junction box mounting

b. Quick low voltage connections using standard RJ-45 patch cable

6. Based on individual configuration, each load shall be capable of the following behavior on power 
up following the loss of normal power:

a. Turn on to 100%

b. Remain off

c. Turn on to last level  

7. Each load shall be configurable to operate in the following sequences based on occupancy:

a. Auto-on/Auto-off (Follow on and off)

b. Manual-on/Auto-off (Follow off only)

8. The polarity of each load output shall be reversible, via digital configuration, so that on is off and 
off is on.

9. BACnet object information shall be available for the following objects: 

a. Load status

b. Electrical current

c. Total watts per controller

d. Schedule state – normal or after-hours

e. Demand response control and cap level

f. Room occupancy status

g. Total room lighting and plug loads watts

h. Total room watts/sq ft
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i. Force on/off all loads

10. UL 2043 plenum rated

11. Manual override and LED indication for each load

12. Dual voltage (120/277 VAC, 60 Hz), or 347 VAC, 60 Hz (selected models only). 120/277 volt 
models rated for 20A total load, derating to 16A required for some dimmed loads (forward phase 
dimming); 347 volt models rated for 15A total load; plug load controllers carry application-specific 
UL 20 rating for receptacle control.

13. Zero cross circuitry for each load

14. All digital parameter data programmed into an individual room controller or plug load controller 
shall be retained in non-volatile FLASH memory within the controller itself. Memory shall have an 
expected life of no less than 10 years.

B. On/Off Room Controllers shall include:

1. One or two relay configuration

2. Efficient 150 mA switching power supply 

3. Three RJ-45 DLM local network ports with integral strain relief and dust cover

4. WattStopper product numbers: LMRC-101, LMRC-102

C. On/Off/Dimming enhanced Room Controllers shall include:

1. Real time current monitoring

2.  Multiple relay configurations

a. One, two or three relays (LMRC-21x series)

b. One or two relays (LMRC-22x series)

3. Efficient 250 mA switching power supply

4. Four RJ-45 DLM local network ports with integral strain relief and dust cover

5. One dimming output per relay

a. 0-10V Dimming - Where indicated, one 0-10 volt analog output per relay for control of 
compatible ballasts and LED drivers.  The 0-10 volt output shall automatically open upon loss 
of power to the Room Controller to assure full light output from the controlled lighting. (LMRC-
21x series)

b. Line Voltage, Forward Phase Dimming - Where indicated, one forward phase control line 
voltage dimming output per relay for control of compatible two-wire or three-wire ballasts, 
LED drivers, MLV, forward phase compatible ELV, neon/cold cathode and incandescent 
loads. (LMRC-22x series) 

c. Each dimming output channel shall have an independently configurable minimum and 
maximum calibration trim level to set the dimming range to match the true dynamic range of 
the connected ballast or driver.

d. The LED level indicators on bound dimming switches shall utilize this new maximum and 
minimum trim.

e. Each dimming output channel shall have an independently configurable minimum and 
maximum trim level to set the dynamic range of the output within the new 0-100% dimming 
range defined by the minimum and maximum calibration trim.

f. Calibration and trim levels must be set per output channel.

g. Devices that set calibration or trim levels per controller are not acceptable.  

6. All configuration shall be digital. Devices that set calibration or trim levels per output channel via 
trim pots or dip-switches are not acceptable.
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7. Each load shall have an independently configurable preset on level for Normal Hours and After 
Hours events to allow different dimmed levels to be established at the start of both Normal Hours 
and After Hours events.

8. Fade rates for dimming loads shall be specific to bound switch buttons, and the load shall 
maintain a default value for any bound buttons that do not specify a unique value.

9. The following dimming attributes may be changed or selected using a wireless configuration tool:

a. Establish preset level for each load from 0-100%

b. Set high and low trim for each load

c. Set lamp burn in time for each load up to 100 hours

10. Override button for each load provides the following functions:

a. Press and release for on/off control

b. Press and hold for dimming control 

11. WattStopper product numbers: LMRC-211, LRMC-212, LRMC-213, LMRC-221, LMRC-222

D. Plug Load Room Controllers shall include:

1. One relay configuration with additional connection for unswitched load

2. Configurable additive time delay to extend plug load time delay beyond occupancy sensor time 
delay (e.g. a 10 minute additive delay in a space with a 20 minute occupancy sensor delay 
ensures that plug loads turn off 30 minutes after the space is vacated). 

3. Factory default operation is Auto-on/Auto-off, based on occupancy

4. Real time current monitoring of both switched and un-switched load (LMPL-201 only)

5. Efficient switching power supply

a. 150mA (LMPL-101)  

b. 250mA (LMPL-201)

6. RJ-45 DLM local network ports

a. Three RJ-45 ports (LMPL-101)  

b. Four RJ-45 ports (LMPL-201)

7. WattStopper product numbers: LMPL-101, LMPL-201.

2.10 DLM LOCAL NETWORK (ROOM NETWORK)

A. The DLM local network is a free topology lighting control physical connection and communication 
protocol designed to control a small area of a building.

B. Features of the DLM local network include:

1. Plug n’ Go® automatic configuration and binding of occupancy sensors, switches and lighting 
loads to the most energy-efficient sequence of operation based upon the device attached.

2. Simple replacement of any device in the network with a standard off the shelf unit without 
requiring commissioning, configuration or setup.

3. Push n’ Learn® configuration to change the automatic configuration, including binding and load 
parameters without tools, using only the buttons on the digital devices in the local network.

4. Two-way infrared communications for control by handheld remotes, and configuration by a 
handheld tool including adjusting load parameters, sensor configuration and binding, within a line 
of sight of up to 30 feet from a sensor, wall switch or IR receiver. 

C. Digital room devices connect to the local network using pre-terminated Cat 5e cables with RJ-45 
connectors, which provide both data and power to room devices. Systems that utilize RJ-45 patch 
cords but do not provide serial communication data from individual end devices are not acceptable.   
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D. If manufacturer’s pre-terminated Cat 5e cables are not used for the installation, the contractor is 
responsible for testing each cable following installation and supplying manufacturer with test results. 

E. WattStopper Product Number: LMRJ-Series

2.11 DLM SEGMENT NETWORK (ROOM TO ROOM NETWORK)

A. The segment network shall be a linear topology, BACnet-based MS/TP subnet to connect DLM local 
networks (rooms) and LMCP relay panels for centralized control.

1. Each connected DLM local network shall include a single network bridge (LMBC-300), and the 
network bridge is the only room-based device that is connected to the segment network. 

2. Network bridges, relay panels and segment managers shall include terminal blocks, with 
provisions for separate “in” and “out” terminations, for segment network connections. 

3.  The segment network shall utilize 1.5 twisted pair, shielded, cable supplied by the lighting control 
manufacturer. The maximum cable run for each segment is 4,000 feet. Conductor-to-conductor 
capacitance of the twisted pair shall be less than 30 pf/ft and have a characteristic impedance of 
120 Ohms.

4. Network signal integrity requires that each conductor and ground wire be correctly terminated at 
every connected device.

5. Substitution of manufacturer-supplied cable must be pre-approved: Manufacturer will not certify 
network reliability, and reserves the right to void warranty, if non-approved cable is installed, and 
if terminations are not completed according to manufacturer’s specific requirements.

6. Segment networks shall be capable of connecting to BACnet-compliant BAS (provided by others) 
either directly, via MS/TP, or through NB-ROUTERs, via BACnet/IP or BACnet/Ethernet. Systems 
whose room-connected network infrastructure require gateway devices to provide BACnet data to 
a BAS are unacceptable.

B. WattStopper Product Number: LM-MSTP, LM-MSTP-DB

2.12 CONFIGURATION TOOLS 

A. A wireless configuration tool facilitates optional customization of DLM local networks using two-way 
infrared communications, while PC software connects to each local network via a USB interface.

B. Features and functionality of the wireless configuration tool shall include but not be limited to:

1. Two-way infrared (IR) communication with DLM IR-enabled devices within a range of 
approximately 30 feet.

2. High visibility organic LED (OLED) display, pushbutton user interface and menu-driven operation.

3. Must be able to read and modify parameters for room controllers, occupancy sensors, wall 
switches, daylighting sensors, network bridges and relay panels, and identify room devices by 
type and serial number.

4. Save up to eight occupancy sensor setting profiles, and apply profiles to selected sensors.

5. Temporarily adjust light level of any load(s) on the local network, and incorporate those levels in 
scene setting. Set room mode for testing of Normal Hours (NH) and After Hours (AH) parameter 
settings.

6. Adjust or fine-tune daylighting settings established during auto-configuration, and input light level 
data to complete configuration of open loop daylighting controls. 

7. Set room mode for testing of Normal Hours (NH) and After Hours (AH) parameter settings.

8. Verify status of building level network devices.

C. WattStopper Product Numbers: LMCT-100, LMCI-100/LMCS-100

2.13 NETWORK BRIDGE



Roger K. Fall Transit Center - Phase 3 TI 26 09 24 - 15 Networked Lighting Control System

A. The network bridge module connects a DLM local network to a BACnet-compliant segment network 
for communication between rooms, relay panels and a segment manager or BAS. Each local network 
shall include a network bridge component to provide a connection to the local network room devices. 
The network bridge shall use industry standard BACnet MS/TP network communication and an 
optically isolated EIA/TIA RS-485 transceiver.

1. The network bridge shall be provided as a separate module connected on the local network 
through an available RJ-45 port. 

2. Provide Plug n’ Go operation to automatically discover room devices connected to the local 
network and make all device parameters visible to the segment manager via the segment 
network.  No commissioning shall be required for set up of the network bridge on the local 
network.

3. The network bridge shall automatically create standard BACnet objects for selected room device 
parameters to allow any BACnet-compliant BAS to include lighting control and power monitoring 
features as provided by the DLM room devices on each local network. BACnet objects will be 
created for the addition or replacement of any given in-room DLM device for the installed life of 
the system. Products requiring that an application-specific point database be loaded to create or 
map BACnet objects are not acceptable. Systems not capable of providing BACnet data for 
control devices via a dedicated BACnet Device ID and physical MS/TP termination per room are 
not acceptable. Standard BACnet objects shall be provided as follows:

a. Read/write the normal or after hours schedule state for the room

b. Read the detection state of each occupancy sensor 

c. Read the aggregate occupancy state of the room

d. Read/write the On/Off state of loads

e. Read/write the dimmed light level of loads

f. Read the button states of switches

g. Read total current in amps, and total power in watts through the room controller

h. Read/write occupancy sensor time delay, PIR sensitivity and ultrasonic sensitivity settings

i. Activate a preset scene for the room

j. Read/write daylight sensor fade time and day and night setpoints

k. Read the current light level, in footcandles, from interior and exterior photosensors and 
photocells

l. Set daylight sensor operating mode

m. Read/write wall switch lock status

n. Read watts per square foot for the entire controlled room

o. Write maximum light level per load for demand response mode

p. Read/write activation of demand response mode for the room

q. Activate/restore demand response mode for the room 

B. WattStopper product numbers: LMBC-300

2.14 SEGMENT MANAGER

A. For networked applications, the Digital Lighting Management system shall include at least one 
segment manager to manage network communication. It shall be capable of serving up a graphical 
user interface via a standard web browser utilizing either unencrypted TCP/IP traffic via a 
configurable port (default is 80) or 256 bit AES encrypted SSL TCP/IP traffic via a configurable port 
(default is 443). 

B. Each segment manager shall have integral support for at least three segment networks. Segment 
networks may alternately be connected to the segment manger via external routers and switches, 
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using standard Ethernet structured wiring. Each router shall accommodate one segment network. 
Provide the quantity of routers and switches as shown on the plans.

C. Operational features of the Segment Manager shall include the following:

1. Connection to PC or LAN via standard Ethernet TCP/IP via standard Ethernet TCP/IP with the 
option to use SSL encrypted connections for all traffic.

2. Easy to learn and use graphical user interface, compatible with Internet Explorer 8, or equal 
browser. Shall not require installation of any lighting control software to an end-user PC.

3. Log in security capable of restricting some users to view-only or other limited operations.

4. Automatic discovery of DLM devices and relay panels on the segment network(s). 
Commissioning beyond activation of the discovery function shall not be required to provide 
communication, monitoring or control of all local networks and lighting control panels.  

5. After discovery, all rooms and panels shall be presented in a standard navigation tree format.  
Selecting a device from the tree will allow the device settings and operational parameters to be 
viewed and changed by the user.

6. Ability to view and modify room device operational parameters. It shall be possible to set device 
parameters independently for normal hours and after hours operation including sensor time 
delays and sensitivities, and load response to sensor including Manual-On or Auto-On.

7. Ability to set up schedules for rooms and panels, view and override current status of panel 
channels and relays, and assign relays to groups. Schedules shall automatically set controlled 
zones or areas to either a normal hours or after hours mode of operation. Support for a minimum 
of 100 unique schedules, each with up to four time events per day. Support for annual schedules, 
holiday schedules and unique date-bound schedules.

8. Ability to group rooms and loads for common control by schedules, switches or network 
commands. 

9. Ability to monitor connected load current and display power consumption for areas equipped with 
room controllers incorporating the integral current monitoring feature.  

10. Provide capabilities for integration with a BAS via BACnet protocol. At a minimum, the following 
points shall be available to the BAS via BACnet IP connection to the segment manager: room 
occupancy state; room schedule mode; room switch lock control; individual occupancy sensor 
state; room lighting power; room plug-load power; load ON/OFF state; load dimming level; panel 
channel schedule state; panel relay state; and Segment Manager Group schedule state control.

11. The Segment Manager shall allow access and control of the overall system database via Native 
Niagara AX FOX connectivity. Systems that must utilize a Tridium Niagara controller in addition to 
the programming, scheduling and configuration server are not acceptable.

D. Segment Manager shall support multiple DLM rooms as follows:

1. Support up to 120 network bridges and 900 digital in-room devices (LMSM-3E).

2. Support up to 300 network bridges and 2,200 digital in room devices, connected via network 
routers and switches (LMSM-6E).

E. WattStopper Product Numbers: LMSM-3E, LMSM-6E, NB-ROUTER, NB-SWITCH, NB-SWITCH-8, 
NB-SWITCH-16.

2.15 PROGRAMMING, CONFIGURATION AND DOCUMENTATION SOFTWARE

A. PC-native application for optional programming of detailed technician-level parameter information for 
all DLM products, including all parameters not accessible via BACnet and the handled IR 
configuration tool. Software must be capable of accessing room-level parameter information locally 
within the room when connected via the optional LMCI-100 USB programming adapter, or globally for 
many segment networks simultaneously utilizing standard BACnet/IP communication.  

1.  Additional parameters exposed through this method include but are not limited to:

a. Occupancy sensor detection LED disable for performance and other aesthetic spaces where 
blinking LEDs present a distraction.
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b. Six occupancy sensor action behaviors for each controlled load, separately configurable for 
normal hours and after hours modes. Modes include: No Action, Follow Off Only, Follow On 
Only, Follow On and Off, Follow On Only with Override Time Delay, Follow Off Only with 
Blink Warn Grace Time, Follow On and Off with Blink Warn Grace Time.

c. Separate fade time adjustments per load for both normal and after hours from 0 - 4 hours.

d. Configurable occupancy sensor re-trigger grace period from 0 - 4 minutes separate for both 
normal hours and after hours.

e. Separate normal hours and after hours per-load button mode with modes including: Do 
nothing, on only, off only, on and off.

f. Load control polarity reversal so that on events turn loads off and vice versa.

g. Per-load DR (demand response) shed level in units of percent.

h. Load output pulse mode in increments of 1second.

i. Fade trip point for each load for normal hours and after hours that establishes the dimmer 
command level at which a switched load closes its relay to allow for staggered On of 
switched loads in response to a dimmer.

2. Generation of reports at the whole file, partial file, or room level. Reports include but are not 
limited to:

a. Device list report: All devices in a project listed by type.

b. Load binding report: All load controller bindings showing interaction with sensors, switches, 
and daylighting.

c. BACnet points report: Per room Device ID report of the valid BACnet points for a given site's 
BOM.

d. Room summary report: Device manifest for each room, aggregated by common BOM, 
showing basic sequence of operations.

e. Device parameter report: Per-room lists of all configured parameters accessible via hand held 
IR programmer for use with O&M documentation.

f. Scene report: All project scene pattern values not left at defaults (i.e. 1 = all loads 100%, 2 = 
all loads 75%, 3 = all loads 50%, 4 = all loads 25%, 5-16 = same as scene 1).

g. Occupancy sensor report: Basic settings including time delay and sensitivity(ies) for all 
occupancy sensors.

3. Network-wide programming of parameter data in a spreadsheet-like programming environment 
including but not limited to the following operations:

a. Set, copy/paste an entire project site of sensor time delays.

b. Set, copy/paste an entire project site of sensor sensitivity settings.

c. Search based on room name and text labels.

d. Filter by product type (i.e. LMRC-212) to allow parameter set by product.

e. Filter by parameter value to search for product with specific configurations.

4.  Network-wide firmware upgrading remotely via the BACnet/IP network.

a. Mass firmware update of entire rooms.

b. Mass firmware update of specifically selected rooms or areas.

c. Mass firmware upgrade of specific products.

B. WattStopper Product Number: LMCS-100, LMCI-100

2.16 LMCP LIGHTING CONTROL PANELS 
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A. Provide lighting control panels in the locations and capacities as indicated on the plans and 
schedules. Each panel shall be of modular construction and consist of the following components:

1. Enclosure/Tub shall be NEMA 1, sized to accept an interior with 1 - 8 relays, 1 - 24 relays and 6 
four-pole contactors, or 1 - 48 relays and 6 four-pole contactors.

2. Cover shall be configured for surface or flush wall mounting of the panel as indicated on the 
plans. The panel cover shall have a hinged and lockable door with restricted access to line 
voltage section of the panel.

3. Interior assembly shall be supplied as a factory assembled component specifically designed and 
listed for field installation. The interior construction shall provide total isolation of high voltage 
(Class 1) wiring from low voltage (Class 2) wiring within the assembled panel. The interior 
assembly shall include intelligence boards, power supply, DIN rails for mounting optional Class 2 
control devices, and individually replaceable latching type relays. The panel interiors shall include 
the following features:

a. Removable, plug-in terminal blocks with connections for all low voltage terminations.

b. Individual terminal block, override pushbutton, and LED status light for each relay.

c. Direct wired switch inputs associated with each relay shall support 2-wire momentary 
switches only.  

d. Digital inputs (four RJ-45 jacks) shall support 1-, 2-, 3-, 4-, and 8-button digital switches; 
digital IO modules capable of receiving 0-5V or 0-10V analog photocell inputs; digital IO 
modules capable of receiving momentary or maintained contact closure inputs or analog 
sensor inputs; digital daylighting sensors; and digital occupancy sensors. Inputs are divided 
into two separate digital networks, each capable of supplying 250mA to connected devices.

e. True relay state shall be indicated by the on-board LED and shall be available to external 
control devices and systems via BACnet.

f. Automatically sequenced operation of relays to reduce impact on the electrical distribution 
system when large loads are controlled simultaneously.

g. Group and pattern control of relays shall be provided through a simple keypad interface from 
a handheld IR programmer. Any set of relays can be associated with a group for direct on/off 
control or pattern (scene) control via a simple programming sequence using the relay 
override pushbuttons and LED displays for groups 1-8 or a handheld IR programmer for 
groups 1-99.

h. Relay group status for shall be provided through LED indicators for groups 1-8 and via 
BACnet for groups 1-99. A solid LED indicates that the last group action called for an ON 
state and relays in the group are on or in a mixed state.

i. Single-pole latching relays with modular plug-in design. Relays shall provide the following 
ratings and features:

1) Electrical:

a) 30 amp ballast at 277V

b) 20 amp ballast at 347V

c) 20amp tungsten at 120V

d) 30 amp resistive at 347V

e) 1.5 HP motor at 120V

f) 14,000 amp short circuit current rating (SCCR) at 347V

g) Relays shall be specifically UL 20 listed for control of plug-loads

2) Mechanical:

a) Replaceable, ½” KO mounting with removable Class 2 wire harness.

b) Actuator on relay housing provides manual override and visual status indication, 
accessible from Class 2 section of panel.
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c)  Dual line and load terminals each support two #14 - #12 solid or stranded conductors.

d)  Tested to 300,000 mechanical on/off cycles.

4. Isolated low voltage contacts provide for true relay status feedback and pilot light indication.

5. Power supply shall be a multi-voltage transformer assembly with rated power to supply all 
electronics, occupancy sensors, switches, pilot lights, and photocells as necessary to meet the 
project requirements. Power supply to have internal over-current protection with automatic reset 
and metal oxide varistor protection.

6. Where indicated, lighting control panels designated for control of emergency lighting shall be 
provided with factory installed provision for automatic by pass of relays controlling emergency 
circuits upon loss of normal power.  Panels shall be properly listed and labeled for use on 
emergency lighting circuits and shall meet the requirements of UL924 and NFPA 70 - Article 700.

7. Integral system clock shall provide scheduling capabilities for panel-only projects without DLM 
segment networks or BAS control.

a. Each panel shall include digital clock capability able to issue system wide automation 
commands to up to (11) eleven other panels for a total of (12) twelve networked lighting 
control panels. The clock shall provide capability for up to 254 independent schedule events 
per panel for each of the ninety-nine system wide channel groups.

b. The clock capability of each panel shall support the time-based energy saving requirements 
of applicable local energy codes.  

c. The clock module shall provide astronomic capabilities, time delays, blink warning, daylight 
savings, and holiday functions and will include a battery back up for the clock function and 
program retention in non-volatile FLASH memory. Clocks that require multiple events to meet 
local code lighting shut off requirements shall not be allowed.

d. The clock capability of each panel shall operate on a basis of ON/OFF or Normal Hours/After 
Hours messages to automation groups that implement pre-configured control scenarios. 
Scenarios shall include:

1) Scheduled ON / OFF

2) Manual ON / Scheduled OFF

3) Astro ON / OFF (or Photo ON / OFF)

4) Astro and Schedule ON / OFF (or Photo and Schedule ON / OFF)

e. The user interface shall be a portable IR handheld remote control capable of programming 
any panel in the system (LMCT-100)

f. The clock capability of each panel shall employ non-volatile memory and shall retain user 
programming and time for a minimum of 10 years.

g. Schedules programmed into the clock of any one panel shall be capable of executing panel 
local schedule or Dark/Light (photocell or Astro) events for that panel in the event that global 
network communication is lost. Lighting control panels that are not capable of executing 
events independently of the global network shall not be acceptable.

8. The lighting control panel can operate as a stand-alone system, or can support schedule, group, 
and photocell control functions, as configured in a Segment Manager controller, via a segment 
network connection. 

9. The lighting control panel shall support digital communications to facilitate the extension of control 
to include interoperation with building automation systems and other intelligent field devices. 
Digital communications shall be RS485 MS/TP-based using the BACnet® protocol.

a. The panel shall have provision for an individual BACnet device ID and shall support the full 
2^22 range (0 – 4,193,304). The device ID description property shall be writable via the 
network to allow unique identification of the lighting control panel on the network.

b. The panel shall support MS/TP MAC addresses in the range of 0 -127 and baud rates of 
9600k, 38400k, 76800k, and 115.2k bits per second.
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c. Lighting control relays shall be controllable as binary output objects in the instance range of 1 
- 64. The state of each relay shall be readable and writable by the BAS via the object present 
value property.

d. Lighting control relays shall report their true on/off state as binary input objects in the instance 
range of 1  64. 

e. The 99 group Normal Hours/After Hours control objects associated with the panel shall be 
represented by binary value objects in the instance range of 201 - 299. The occupancy state 
of each channel group shall be readable and writable by the BAS via the object present value 
property. Commanding 1 to a channel group will put all relays associated with the channel 
into the normal hours mode. Commanding 0 or NULL shall put the relays into the after hours 
mode.

f. Setup and commissioning of the panel shall not require manufacturer-specific software or a 
computer. All configuration of the lighting control panel shall be performed using standard 
BACnet objects or via the handheld IR programming remote. Provide BACnet objects for 
panel setup and control as follows:

1) Binary output objects in the instance range of 1 - 64 (one per relay) for on/off control of 
relays.

2) Binary value objects in the instance range of 1 - 99 (one per channel) for normal 
hours/after hours schedule control.

3) Binary input objects in the instance range of 1 - 64 (one per relay) for reading true on/off 
state of the relays.

4) Analog value objects in the instance range of 101 - 199 (one per channel group) shall 
assign a blink warn time value to each channel. A value of 5 shall activate the blink warn 
feature for the channel and set a 5-minute grace-time period. A value of 250 shall 
activate the sweep feature for the channel and enable the use of sweep type automatic 
wall switches. 

g. The description property for all objects shall be writable via the network and shall be saved in 
non-volatile memory within the panel.

h. The BO and BV 1 - 99 objects shall support BACnet priority array with a relinquish default of 
off and after hours respectively.  Prioritized writes to the channel BV objects shall propagate 
prioritized control to each member relay in a way analogous to the BACnet Channel object 
described in addendum aa. (http://www.bacnet.org/Addenda/Add-135-2010aa.pdf)

i. Panel-aggregate control of relay Force Off at priority 2 shall be available via a single BV5 
object.  Force On at priority 1 shall be available via a single BV4 object.

j. Lockout of all digital switch buttons connected to a given panel shall be command-able via a 
single BV2 object.  The lock status of any connected switch station shall be represented as 
BV101-196.

10. WattStopper Product Number: LMCP8, LMCP24 or LMCP48 

B. USER INTERFACE  

1. Each lighting control panel system shall be supplied with at least (1) handheld configuration tool 
(LMCT-100). As a remote programming interface the configuration tool shall allow setup, 
configuration, and diagnostics of the panel without the need for software or connection of a 
computer. The user interface shall have the following panel-specific functions as a minimum:

a. Set network parameters including panel device ID, MS/TP MAC address, baud rate and max 
master range.

b. Relay Group creation of up to 99 groups.  Group creation shall result in programming of all 
seven key relay parameters for member relays.  The seven parameters are as follows:  After-
hours Override Time Delay, Normal Hours Override Time Delay, Action on Transition to 
Normal Hours, Action on Transition to After Hours, Sensor Action During Normal Hours, 
Sensor Action During After Hours, Blink-Warn Time for After Hours.
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c. Program up to 254 separate scheduled events.  Events shall occur on seven day intervals 
with each day selectable as active or inactive, and shall be configurable as to whether the 
event is active on holidays.  Holidays are also defined through the User Interface.  

d. Program up to 32 separate Dark/Light events.  Events shall have a selectable source as 
either calculated Astro with delay, or a digital IO module with an integral 0-5V or 0-10V 
analog photocell.  Dark/Light events shall occur on seven day intervals with each day 
selectable as active or inactive, and shall be configurable as to whether the event is active on 
holidays.

e. Button binding of digital switches to groups shall be accessible via the handheld IR remote 
and accomplished from the digital switch station.

f. Programming of panel location information shall be accomplished by the handheld IR remote 
and include at a minimum LAT, LON, DST zone, and an approximate city/state location.

g. An additional handheld IR remote may optionally be specified to be permanently mounted to 
the panel interior via a retractable anti-theft lanyard to allow for convenient programming of 
the panel while assuring that the handheld programmer is always present at that panel.  An 
unlimited number of handheld IR remotes may also be purchased for facilities staff as 
determined by the end user’s representative.

2. WattStopper Product Number: LMCT-100

2.17 EMERGENCY LIGHTING CONTROL DEVICES

A. Emergency Lighting Control Unit – A UL 924 listed device that monitors a switched circuit providing 
normal lighting to an area.  The unit provides normal ON/OFF control of emergency lighting along 
with the normal lighting.  Upon normal power failure the emergency lighting circuit will close, forcing 
the emergency lighting ON until normal power is restored.  Features include:

1. 120/277 volts, 50/60 Hz, 20 amp ballast rating

2. Push to test button

3. Auxiliary contact for remote test or fire alarm system interface

2.18 WATTSTOPPER PRODUCT NUMBERS: ELCU-100, ELCU-200.

PART 3 -EXECUTION

3.1 INSTALLATION

A. Work shall be installed as shown on the Drawings in accordance with the manufacturer’s diagrams 
and recommendations, except where otherwise indicated.

B. Contractor shall provide initial setup and programming for all devices and software installed under this 
Section for a complete and operational system.  System interfaces shall be coordinated with Owner, 
where appropriate.

C. All cable runs shall comply with the requirements of this Division and manufacturer’s specifications, 
and shall be continuous between devices and equipment.  All control cabling shall meet CEC/NEC 
725 or 800 as required and be UL listed for its application.

D. Set sensor’s time delays and sensitivity adjustments in accordance to manufacturer’s guidelines and 
Owner’s direction.

E. Provide appropriate power pack for each ceiling or wall mounted occupancy sensor, whether shown 
or not on Drawings, unless otherwise noted.

F. Locate photoelectric switches (photocell), when required, at one of the following locations with a 
northern or western exposure:

1. Route ½” conduit to roof and penetrate deck and locate +18” above finish floor.  Seal penetration 
per Specifications.
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2. Route ½” conduit to nearest service or support exterior doorway and mount +8” above door frame 
in a flush weatherproof outlet box.

G. Orient photocell toward north.  If northern orientation cannot be obtained, orient the device west.

H. Provide the following items for a complete and operational low voltage lighting control system as 
required by the manufacturer’s specifications:

1. Auxiliary cabinets and boxes for all modules and devices not mounted within relay panel.

2. Install network modules and repeaters necessary to extend the dataline to all modules and 
devices within the network as required by manufacturer’s specifications.

3. Provide ADIMs of sufficient quantities to connect all analog devices shown on Drawings.

4. Coordinate interface with BMS/BAS with other trades and vendors to provide functionality 
contained herein (i.e., time clock scheduling and relay status).

5. All low voltage cables between system components, sensors and input devices shall meet 
manufacturer’s specifications.

I. Contractor shall coordinate programming of time clock schedules and relay groups not shown in 
Drawings with Owner.

3.2 FIELD QUALITY CONTROL

A. The Contractor shall demonstrate the system functionality to manufacturer’s specifications and 
requirements after completion of installation.

B. The Engineer or Owner may order any changes, adjustments or further tests deemed necessary to 
assure that the system and its components are complete and operational in accordance with the 
Specifications.

3.3 ADJUSTING

A. After 60 days of Owner occupancy provide labor to adjust time delays and sensitivity adjustments on 
each occupancy and photocell sensor.

3.4 DEMONSTRATION

A. The Contractor shall properly instruct the Owner to the operational procedures of the system.

B. Within the first 30 days from system startup, the equipment supplier shall provide no less than four (4) 
hours for instruction and training.

END OF SECTION
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SECTION 26 23 50

PHOTOVOLTAIC SYSTEM

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to photovoltaic system, solar electric 
modules, string combiners, sub-combiners and inverters.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Electrical Systems

b. 26 05 19 – Low Voltage Power Conductors and Cables

c. 26 05 33 – Raceways and Boxes

d. 26 28 11 – Overcurrent Protection Devices

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. NEMA –National Electrical Manufacturer’s Association

a. KS 1; Enclosed Switches

b. 250; Enclosures for Electrical Equipment

3. UL -Underwriters Laboratories, Inc.

a. 98; Enclosed and Dead Front Switches

b. 790; Standard Test Methods for Fire Tests of Roof Coverings

c. 1703; Standard for Flat-Plate Photovoltaic Modules and Panels

d. 1741; Static Inverters and Charge Controllers for Use in Photovoltaic 

4. Power Systems.

5. IEC - International Electrical Commission

a. 61215; International Standard (Extended Version) - Crystalline silicon terrestrial photovoltaic 
(PV) modules - Design qualification and type approval.

b. 61730-1; International Standard - Photovoltaic (PV) module safety qualification - Part 1 - 
Requirements for construction

c. 61730-2; International Standard - Photovoltaic (PV) module safety qualification - Part 2 - 
Requirements for testing.
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1.3 SYSTEM DESCRIPTION

A. These specifications cover the system design, procurement of equipment, hardware, documentation, 
labor and supervision required for the installation of grid-connected PV System. There will be no 
energy storage devices (e.g. batteries) used in these systems.

B. The PV system shall comply with the PBI (Performance-Based Incentive Program) of the California 
Solar Initiative (CSI).

C. The PV system is a complete system and, as such, substitution of any part of the design could affect 
the performance and therefore the predicted output of the system. The projected performance is 
based on the design as shown on the associated drawings. The components of the system fit 
together based on physical size and weights of the modules, module output and electrical 
characteristics, inverter capacity, shading obstructions, etc. Contractor substitutions of any 
component will require an engineered re-design proving equivalent performance, to be reviewed by 
the Engineer.

D. The system design shall consist of the arrays, combiner boxes, DC fused disconnects, inverters, AC 
fused disconnects, customer-generated output meter, utility required disconnect, surge protection, 
and point of connection.

E. System point of connection:

1. System point of connection is shown on the Drawings.

1.4 QUALIFICATIONS OF SYSTEM INSTALLER

A. Submit qualification of system installer for approval based on the following minimum criteria:

1. Successful experience in at least five comparable installations which have been in operation for a 
period of not less than three years. Furnish a list of jobs and locations, with contact name and 
phone number.

2. Maintain a fully staffed and equipped maintenance and repair operation within 90 miles of the job 
site with the ability to provide emergency restoration service within 24 hours.

3. All installers shall be trained and experienced in PV systems.

4. Meet the criteria for installer as required by the California Solar Initiative as well as a California C-
10 Electrical contractor's license.

1.5 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.6 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

1.7 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.8 DEFINITIONS 

A. Array: A mechanically integrated assembly of modules or panels with a support structure or 
foundation to form a direct current power producing unit.

B. Combiner Box: A junction box used to combine the output of multiple modules or panels or arrays 
AND where each string or source circuit is fused, monitored and can be disconnected.
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C. Inverter: Equipment that is used to change voltage level or waveform or both, of electrical energy. 
Also, know as a power conversion system (PCS) and is used to change Direct current (DC) to 
alternating current (AC).

D. Module: A complete, environmentally protected unit consisting of solar cells and other components 
designed to generate DC current when exposed to sunlight.

E. Source Circuit: A circuit from a module or group of modules that are wired together to form a single 
DC circuit (see string). Source circuits can be combined to provide a single circuit of greater size or 
power output.

F. STC rating: The rating of solar modules "Standard Test Conditions".

G. String: A group of modules wired together to form a single circuit and provide a source circuit.

PART 2 - PRODUCTS

2.1 SOLAR ELECTRIC MODULES

A. Manufacturers

1. Jinko or approved equal.

B. Model JKM295M-60

1. STC Peak Power Rating:

a. 295 W

2. NOCT Peak Power Rating:

a. 220 W

3. Voltage at Maximum Power (Vmp):

a. STC

1) 32.4 Volts

b. NOCT

1) 30.4 Volts

4. Current at Maximum Power (Imp):

a. STC

1) 9.10 Amps

b. NOTC

1) 7.24 Amps

5. Open Circuit Voltage (Voc):

a. STC

1) 39.7 Volts

b. NOTC

1) 36.8 Volts

6. Short Circuit Current (Isc):

a. STC

1) 9.61 Amps

b. NOTC

1) 7.89 Amps
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7. Cell Type:

a. Mono-crystalline

8. Maximum System Voltage:

a. 1000 Volts (IEC)

b. 1000 Volts (UL)

9. Dimensions:

a. Panel: 65.0 x 39.05 x 1.57 in

10. Mounts:

a. Standing seam, non-penetrating.

11. Connectors:

a. H4 Connectors (MC4 Compatible)

b. 4.0mm2 Universal PV Wire, 39 in. cable

12. Max Series Fuse Rating:

a. 15.0 Amps

13. Normal Operating Cell Temperature (NOCT):

a. 46 degrees C

2.2 POWER OPTIMIZER 

A. Manufacturers

1. Solar Edge or approved equal.

B. Model P730

1. Input DC Power:

a. 730 W

2. Connectors:

a. Input

1) MC4 Compatible

b. Output

1) Double Insulated

2) MC4 Compatible

3) 6.9 ft cable length

3. Maximum Voltage:

a. 1000 Volts DC

4. Maximum Current:

a. 15 Amps

5. Operating Temperature:

a. -40 degrees F to +185 degrees F

6. Maximum Input Voltage:

a. 125 Vdc

7. MPPT Operating Range:

a. 12.5 – 105 Vdc
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8. Maximum Short Circuit Current (Isc):

a. 11 Adc

9. Maximum DC input Current:

a. 13.75 Adc

10. Maximum Efficiency:

a. 99.5%

11. Protection Rating:

a. IP65 / NEMA6P

2.3 COMMERCIAL GRID-TIE INVERTER

A. Manufacturers

1. Solar Edge or approved equal.

B. Model SE14.4KUS

1. DC Input:

a. Maximum DC Power:

1) 19400 Watts

b. Maximum Input Voltage DC to GND:

1) 300 Volts DC

c. Maximum Input Voltage DC+ to DC-:

1) 600 Volts DC

d. Nominal Input Voltage DC to GND:

1) 200 Volts DC

e. Nominal Input Voltage DC+ to DC-:

1) 400 Volts DC

f. Maximum Input Current:

1) 38 Amps DC

g. Maximum Input Short Circuit Current:

1) 45 Amps DC

2. AC Output:

a. Nominal Output Voltage:

1) 208 Volts AC, 3 Phase

b. AC Voltage Range:

1) -12%/+10%

3. Continuous Output Power:

a. 14 kW

4. Continuous Output Current (per Phase):

1) 40 Amps AC

5. Nominal Output Frequency:

a. 60 Hz

6. Output Frequency Range:
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a. 59.3 – 60.5 Hz

7. CEC Efficiency:

a. 97.0%

8. Tare Loss:

a. 4 Watts

9. Enclosure Rating:

a. Type NEMA 3R

10. Dimensions (H x W x D):

a. 30.5 in. x 12.5 in. x 10.5 in

11. Enclosure Finish:

a. Polyester powder coated aluminum

12. AC/DC Disconnects:

a. Fully integrated

13. Rapid Shutdown:

a. Yes

PART 3 - EXECUTION

3.1 INSTALLATION

A. The equipment shall be installed per the manufacturer's recommendations.

B. Electrical installation shall conform to the requirements of CEC and IEEE C2 and to requirements 
specified herein.

3.2 PV CONDUCTORS

A. All wiring shall be copper and have insulation listed for operation at 600 volts and temperature rating 
of 90 degrees C in wet locations. Where used on DC circuits, the conductors shall be "-2" rated for 
continuous operation at 90 degrees C. but the conductors shall not be used at greater than the 75 
degree rating of that conductor. All current carrying conductors shall be enclosed in conduit, including 
module interconnections. Exception: Where indicated on the drawings, the wiring for module 
interconnections may be run in Free Air and shall be sunlight and UV resistant.

B. All grounded D.C. conductors installed in free air and of sunlight resistant insulation shall be identified 
with white marking by use of tape or paint. All grounded D.C. conductors installed in conduit shall 
have a white insulation or be identified with white tape or paint in compliance with CEC 200.6 (A)(2).

3.3 WIRING AND TERMINATIONS

A. All series connected strings of modules (also known as source circuits) shall include a series fuse as 
required by cEC article 690. Parallel connections of modules in individual source circuits are not 
permitted.

B. All terminations shall use listed box terminal or compression type connections. Twist on wire splices, 
crimped, soldered or taped connections are not permitted for the required field installed wiring. Proper 
torque specifications shall be provided for all of the required field connections.

3.4 GROUNDING AND BONDING

A. All module frames, panel/array support structures, metal enclosures, panel boards and the inverter 
cabinet should be provided with connections for bonding to common equipment grounding conductor 
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and terminating at the grounding conductor of the distribution equipment they are terminated in. 
Under no circumstances shall there be multiple connections to ground for current carrying conductors 
in the system.

B. System arrangement shall comply with the Utility Company requirements. A licensed electrician must 
make all final connections.

3.5 GENERAL

A. Contractor shall provide nameplates on all electrical equipment.

1. Product Description: Engraved three-layered, laminated plastic nameplates, white letters on red 
background.

2. Letter Size: 1/4 inch and 1/8 inch as indicated on the plans.

3. All nameplates as required by Article 690 Solar Photovoltaic Systems shall be installed in addition 
to the requirements of the utility company.

4. Provide a permanent plaque at the building electrical service entrance indicating locations of all 
alternate power source disconnects. Plaque shall be approved by Utility Company and Fire 
Department.

3.6 TESTING AND COMMISSIONING

A. Before start up, the PV system shall be tested by the Contractor and witnessed by the City according 
to the following test criteria. Results of all inspections, tests, and subsequent corrective action taken 
or to be taken shall be documented and provided to the Owner.

1. Visual inspection to make sure system is installed to code and in a workmanlike manner. A photo-
record shall be made by Contractor including the PV array, inverter, disconnect switches, 
combiner boxes and connections.

2. Visual inspection of PV array to insure that all PV modules are free from defects, installed 
properly and are in like new condition.

3. Verify proper wire connections/polarities/phase sequencing to and from all equipment as 
appropriate.

4. The following parameters shall be measured and recorded on a clear sunny day between the 
hours of 11:00 am and 1:00 pm.

a. AC line voltage output of the inverter.

b. Maximum power output of the inverter.

c. Open-circuit voltage of all source circuits (measured at DC combiner box)

d. Max-power current of all source circuits (measured at DC combiner box)

e. PV array max-power voltage (measured at DC disconnect)

f. PV array max-power current (measured at DC disconnect)

g. 3-phase power output measured at utility side of inverter 

B. Training and start-up: Within one week of approval for interconnection by the Utility Company, 
Contractor shall start system up and conduct training of selected City personnel covering the 
following items:

1. Overall system operation

2. Indicate each major component and discuss its function (PV Array, Combiner box, DC 
disconnect, inverter, kWh meter, AC disconnect)

3. Start-up procedure

4. System operation

5. System shutdown procedure
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6. Inverter error message/codes

7. Possible system faults

8. System troubleshooting procedure

3.7 RELATED DOCUMENTS

A.  Furnish electrical schematics and diagrams showing all major components and devices, including 
conductor type and sizes, connections of individual modules and array source circuits, terminations at 
junction boxes, connection to surge suppression devices and the PCS, and the PCS interface with 
the utility grid.

B. Furnish complete parts lists, including all electrical components, mechanical hardware and other 
equipment required for installing the systems (must include description and make for all the 
equipment provided, model/part number and source are also required for the PV modules and the 
inverter).

C. Furnish mechanical drawings showing details of module/array mechanical support.

D. Furnish complete assembly and installation instructions for mounting array, junction boxes and 
enclosures, routing conduit, wiring arrays, and terminating conductors at array, combiner boxes and 
PCS.

E. Provide required PV Solar Systems warning signs and markings per CEC Article 690.

3.8 FIELD QUALITY CONTROL

A. Inspect complete installation prior to energizing for physical damage, proper alignment, anchorage 
and grounding.

B. Check tightness of bolted connections per manufacturer’s written specifications.

END OF SECTION
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SECTION 26 24 16

PANELBOARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to panelboards.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Electrical Systems

b. 26 28 11 – Overcurrent Protection Devices

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. Federal Specification

a. W-C-375; Circuit Breakers, Molded Case, Branch Circuit And Service

3. NECA –National Electrical Contractors Association

a. 407, Recommended Practice for Installing and Maintaining Panelboards

4. NEMA –National Electrical Manufacturer’s Association

a. AB 1; Molded Case Circuit Breakers

b. PB 1; Panelboards

c. PB 1.1; Instructions for Safe Installation, Operation and Maintenance of Panelboards Rated 
600 Volts or Less

5. UL -Underwriters Laboratories, Inc.

a. 50; Cabinets and Boxes

b. 67; Panelboards

c. 98; Enclosed and Dead Front Switches

d. 489; Molded-Case Circuit Breakers and Circuit Breaker Enclosures

e. 891; Dead-Front Switchboards

f. 943; Ground Fault Circuit Interrupters

g. 977; Fused Power Circuit Devices50; Enclosures for Electrical Equipment

1.3 SUBMITTALS
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A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

B. Submittal shall show the following information: circuit breaker numbering, circuit breaker type and 
short circuit rating, provisions for future circuit breakers, bussing, including neutral and ground, 
ratings and enclosure dimensions and trims.

1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

1.5 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

PART 2 -PRODUCTS

2.1 MANUFACTURERS

A. Square D, Cutler-Hammer or approved equal.

2.2 MATERIALS

A. Panelboards

1. Interior

a. Shall be factory-assembled with voltage, ampacity, and short circuit rating as shown in 
Drawings.

b. Provide 1 continuous copper bus bar per phase.  Each bus bar shall have sequentially phase 
branch circuit connectors suitable for plug-on or bolt-on branch circuit breakers.  The bussing 
shall be fully rated.  Panelboard bus current rating shall be determined by heat-rise tests 
conducted in accordance with UL 67.  Panelboards shall be suitable for use as Service 
Equipment when application requirements comply with UL 67 and CEC/NEC 230.F and 
230.G.

c. All current-carrying parts shall be insulated from ground and phase-to-phase by high 
dielectric strength material.

d. Interior trim shall be of dead-front construction to shield user from energized parts.  Dead-
front trims shall have pre-formed twist-out covering unused mounting spaces.

e. Nameplates shall contain system information and catalog number or factory order number.  
Interior wiring diagram, neutral wiring diagram, UL Listed label and short circuit current rating 
shall be displayed on the interior.

f. Main and sub-feed circuit breakers shall be vertical mounted.  Interior leveling provisions 
shall be provided for flush mounted applications.

2. Main Circuit Breaker

a. Circuit breaker shall be of type, rating and poles shown on Drawings per Section 26 28 11 – 
Overcurrent Protection Devices.

3. Branch Circuit Breakers

a. Circuit breakers shall be of type, rating and poles shown on Drawings per Section 26 28 11 – 
Overcurrent Protection Devices.

4. Enclosures

a. Type NEMA 1 Boxes
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1) Boxes shall be galvanized steel constructed in accordance with UL 50 requirements. 
Galvanealed steel will not be acceptable.

2) Boxes shall have removable endwalls with knockouts located on one end. Boxes shall 
have welded interior mounting studs. Interior mounting brackets are not required.

3) Box width shall be 20 in wide.

b. Type NEMA 1 Fronts

1) Front shall meet strength and rigidity requirements per UL 50 standards. Front shall have 
ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.

2) Fronts shall be hinged 1-piece with door. Mounting shall be as indicated in Drawings.

3) Panelboards rated 225 amperes and below shall flat fronts with concealed door hinges 
and trim screws. Front shall not be removable with the door locked. Panelboards rated 
above 225 amperes shall have fronts with trim clamps and concealed door hinges. Front 
doors shall have rounded corners and edges shall be free of burrs.

4) Front shall have cylindrical tumbler type lock with catch and spring-loaded stainless steel 
door pull.  All lock assemblies shall be keyed alike. Two (2) keys shall be provided with 
each lock. A clear plastic directory cardholder shall be mounted on the inside of door.

c. Type NEMA 3R, 5, and 12

1) Enclosures shall be constructed in accordance with UL 50 requirements. Enclosures shall 
be painted with ANSI 49 gray enamel electrodeposited over cleaned phosphatized steel.

2) All doors shall be gasketed and equipped with a tumbler type vault lock. All lock 
assemblies shall be keyed alike. 2 keys shall be provided with each lock. A clear plastic 
directory cardholder shall be mounted on the inside of door.

3) Maximum enclosure dimensions shall not exceed 20 in wide and 6.5 in deep.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer’s written instructions and NEMA PB 1.1.

B. Installation shall conform to NECA 407 where not specified under this Division.

C. Anchor panelboards to structural members and as shown on Drawings.  Provide additional support as 
required.  Anchor freestanding distribution panels to concrete pad.

D. Mount panelboards level and plumb.

E. Install flush mounted panel backbox front edges flush with finished wall.  Where flush panel backbox 
is deeper than wall depth, install closing trim of wood or metal to provide a finished trim.

F. Where panelboard is flush in wall, provide one ¾” conduit stub into accessible ceiling above for every 
5 spare circuit breaker or available space.

G. After installation, make all feeder connections to circuit breaker load side lugs and incoming 
secondary feeders.

3.2 FIELD QUALITY CONTROL

A. Inspect complete installation prior to energizing for physical damage, proper alignment, anchorage 
and grounding.

B. Check tightness of bolted connections and circuit breaker connections using a calibrated torque 
wrench or torque screwdriver per manufacturer’s written specifications.
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3.3 ADJUSTING

A. Measure steady state load line currents at each panelboard feeder; rearrange panelboard circuits to 
balance the phase loads with 20% of each other.  Maintain proper phasing for multi-wire branch 
circuits.

3.4 SCHEDULES

A. Fill out panelboard circuit identification card, typewritten, with list of circuits in use.  Identification shall 
be specific with room designation and other information as necessary.  For distribution panels, use 
engraved laminated phenolic plates showing load served.

END OF SECTION
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SECTION 26 27 26

WIRING DEVICES

PART 1 – GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to wiring devices.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Electrical Systems

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. Federal Specification

a. W-C-596; Connector, Electrical, Power, General Specification for

b. W-S-896; Switches, Toggle (Toggle and Lock), Flush Mounted (General Specification)

2. NEMA –National Electrical Manufacturer’s Association

a. WD 1; General Color Requirements for Wiring Devices

b. WD 6; Wiring Devices-Dimensional Requirements

3. UL -Underwriters Laboratories, Inc.

a. 20; General-Use Snap Switches

b. 498; Standard for Attachment Plugs and Receptacles

c. 943; Standard for Ground-Fault Circuit-Interrupters

d. 1449; Standard for Transient Voltage Surge Suppressors

1.3 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and unused, 
bearing UL labels where applicable.

PART 2 – PRODUCTS

2.1 SWITCHES

A. Wall switches

1. Specification grade, quiet, AC rated, mechanical, snap type with silver alloy contacts, and shall 
comply with NEMA WD-1 and Fed. Spec W-S-896.

2. Rating shall be 20A at 120/277Vac, unless otherwise shown.
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3. Handles shall be nylon; color shall be compatible with adjacent wall finish.

4. Manufacturers and types

a. Single pole, single throw

1) Cooper Wiring Devices #CSB120, Hubbell #CSB120, or equal.

b. Double pole, single throw

1) Cooper Wiring Devices #CSB220, Hubbell #CSB220, or equal.

c. Three way

1) Cooper Wiring Devices #CSB320, Hubbell #CSB320, or equal.

B. Wall dimmer switches

1. Linear slide type dimmer with smooth and continuous square law dimming curve that complies 
with UL 20 and is UL listed for the specified load.

2. Dimmers shall have power failure memory to bring lights back on at same level prior to power 
interruption.

3. Dimmers shall incorporate air-gap switch accessible with wall plate installed.

4. Furnish dimmer switch of rating to connected loads; de-rate as required by manufacturer’s 
information for ganged installations.

5. Coverplate shall be snap-on type with no visible attachments or fins.  Color shall be compatible 
with adjacent wall finish.

6. Manufacturer and type

a. Lutron Nova series or approved equal.

2.2 RECEPTACLES

A. Standards

1. Specification grade, NEMA 5-15R configuration grounding type, rated 15A at 125/250Vac that 
conform to NEMA WD-6 and Fed. Spec W-C-596.

2. At dedicated receptacle locations and as otherwise noted, use specification grade, NEMA 5-20R 
configuration grounding type, rated 20A at 125/250Vac that conform to NEMA WD-6 and when 
possible Fed. Spec W-C-596.

3. Specialty receptacles shall conform to NEMA WD-6 and UL standards as applicable.

B. Color

1. General purpose receptacle face shall be nylon; color shall be compatible with adjacent wall 
finish, unless otherwise indicated.

C. Receptacle types

1. General purpose single

a. Provide self-grounding back and side wired with binding head staked terminal screw.

b. Use Cooper Wiring Devices #5261, Hubbell #5261, or equal for NEMA 5-15R.

c. Use Cooper Wiring Devices #5361, Hubbell #5361, or equal for NEMA 5-20R.

2. General purpose duplex

a. Provide self-grounding back and side wired with binding head staked terminal screws and 
break-off strip for two circuit wiring.

b. Use Cooper Wiring Devices #5262, Hubbell #5262, or equal for NEMA 5-15R.

c. Use Cooper Wiring Devices #5362, Hubbell #5362, or equal for NEMA 5-20R.

3. Transient voltage surge suppressor (TVSS) duplex
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a. Provide 20A, 125Vac receptacle consisting of NEMA 5-20R duplex device with integral TVSS 
protection circuit.

b. Provide LED indicator to verify surge protection and ground, and audible alarm to notify bad 
ground connection or surge protection expiration.

c. TVSS characteristics:

1) 400V clamping voltage.

2) 280J energy rating.

3) 150Vac RMS MOV rating

4) 18kA maximum surge current in all modes (L-N, L-G and N-G)

d. Use Cooper Wiring Devices #5362_S, no known equal.

4. Isolated ground

a. Provide receptacle specified within this Section with equipment grounding contacts 
connected only to the green grounding screw terminal of the device and with inherent 
electrical isolation from mounting strap.

5. Ground fault circuit interrupter (GFCI) duplex

a. Provide 20A, 125Vac receptacle consisting of NEMA 5-20R duplex device with integral solid 
state sensing and signaling circuitry capable of detecting and interrupting a maximum 5mA 
line-to-ground fault current in approximately 1/40th of a second per UL 943.

b. Provide visual device with trip indication, manual reset and test mechanisms per UL 943.

c. Device shall be capable of point of use and multi-outlet protection.

d. Use Cooper Wiring Devices #XGF20, Hubbell #GF53, or equal.

6. Hospital grade and tamper resistant

a. Provide receptacle specified within this Section that conforms to UL 498 “Hospital Grade” 
requirements.

b. Tamper resistance receptacle shall have integral protection mechanism to prevent accidental 
shock from foreign object contacting energized blades.

7. Special purpose

a. Provide specification grade devices with NEMA configuration, voltage, ampacity, poles and 
ground provisions as noted on Drawings.

2.3 WALL PLATES

A. Interior locations

1. Finished Areas: 0.032” stainless steel, brushed or satin finish with required number of openings 
for location.

2. Exposed Areas: galvanized, raised type.

B. Exterior: die-cast copper-free aluminum, gasketed, raintight cover UL listed for exterior and wet 
locations while in use.  Use Hubbell #WP8M (duplex), #WP26M (GFCI) or equal.

C. Screws shall match plate.

D. Tamper resistance receptacles shall have exposed screws of temper resistant type.

E. Individual, gangable wall plates are not acceptable where two or more devices are installed at one 
location.

PART 3  - EXECUTION

3.1 PREPARATION

A. Coordinate device heights with architectural drawings and details.
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B. Locate switches on latch side of door, unless otherwise indicated.

3.2 INSTALLATION

A. Mount and align device and wall plates level and plumb.  Insure wall plates fit flat against wall and tight 
against device without strain on plate.

B. Comply with manufacturer’s instructions regarding termination of conductors to wiring device.

C. Derate ganged dimmer switches as instructed by manufacturer and use dedicated neutrals within all 
dimmer circuits.

D. Provide wall plates for all outlet boxes with devices.

E. Install blank wall plates on all outlet boxes in which no device is present or installed.

END OF SECTION
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SECTION 26 28 11

OVERCURRENT PROTECTION DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to overcurrent protection devices.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. Federal Specification

a. W-C-375; Circuit Breakers, Molded Case, Branch Circuit And Service

3. NEMA –National Electrical Manufacturer’s Association

a. AB 1; Molded-Case Circuit Breakers, Molded Case Switches, and Circuit-Breaker Enclosures

b. PB 2.2; Application Guide for Ground Fault Protective Devices for Equipment

4. UL -Underwriters Laboratories, Inc.

a. 248; Low Voltage Fuses

b. 468; Wire Connectors

c. 508E; IEC Type "2" Coordination Short Circuit Tests

d. 489; Molded-Case Circuit Breakers and Circuit Breaker Enclosures

e. 943; Standard for Ground-Fault Circuit-Interrupters

1.3 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

B. Production test of circuit breakers upon request of Engineer.

C. Submittal shall show the following information: circuit breaker numbering, circuit breaker type and 
short circuit rating, provisions for future circuit breakers, bussing, including neutral and ground, 
ratings and enclosure dimensions and trims.
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1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. The manufacturing facility shall be registered by Underwriters Laboratories Inc. to the International 
Organization for Standardization ISO 9002 Series Standards for quality.

1.5 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

PART 2 - PRODUCTS

2.1 FUSES

A. All power distribution fuses shall be time-delay, high interrupting (200kAIC minimum) and current 
limiting type, unless otherwise indicated.  All fuses shall be of same manufacturer and model.

1. Motor branch circuit fuses (0 – 600A):  UL Class RK5 dual element, time delay type shall be size 
for UL 508E “Type 2” coordination for the motor controller.  Coordinate fuse selection with motor 
starter overload relay heaters as required.

2. General purpose feeder fuses (0 – 600A):  UL Class RK1 dual element, time delay type shall be 
size per Drawings.

B. Control and instrumentation fuses shall of type and rating as recommended by equipment 
manufacturer, suitable for fuse blocks or holders installation.

2.2 MOLDED CASE CIRCUIT BREAKERS

A. General

1. Circuit breakers shall be constructed using glass reinforced insulating material. Current carrying 
components shall be completely isolated from the handle and the accessory mounting area.

2. Circuit breakers shall have an over center, trip free, toggle operating mechanism which will 
provide quick-make, quick-break contact action. The circuit breaker shall have common tripping 
of all poles.

3. The circuit breaker handle shall reside in a tripped position between ON and OFF to provide local 
trip indication.

4. The maximum ampere rating and UL, IEC, or other certification standards with applicable voltage 
systems and corresponding interrupting ratings shall be clearly marked on face of circuit breaker 
after installation.

5. Circuit breakers shall have an RMS interrupting capacity not less than shown on Drawings, or if 
not shown shall not be less than:

a. 25kA for 480V systems

b. 22kA for 240V (or less) systems

6. Each circuit breaker shall be equipped with a push-to-trip button, located on the face of the circuit 
breaker to mechanically operate the circuit breaker tripping mechanism for maintenance and 
testing purposes.

7. Circuit breakers shall be equipped with UL Listed electrical accessories as noted on Drawing. 
Circuit breaker handle accessories shall provide provisions for locking handle in the ON and OFF 
position.

8. All circuit breakers shall be UL Listed for reverse connection without restrictive line and load 
markings and be suitable for mounting in any position.
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9. Circuit breakers shall be constructed with factory installed mechanical lugs. All circuit breakers 
shall be UL Listed to accept field installable/removable mechanical type lugs. Lug body shall be 
bolted in place; snap in design not acceptable. All lugs shall be UL Listed to accept solid (not 
larger than #8 AWG) and/or stranded copper and aluminum conductors.  Lugs shall be suitable 
for 90°C rated wire, sized according to the 75°C temperature rating in the CEC.

10. All circuit breakers shall be capable of accepting bus connections.

B. Thermal-Magnetic Circuit Breakers

1. Circuit breakers shall have a permanent trip unit containing individual thermal and magnetic trip 
elements in each pole.

2. Thermal trip elements shall be factory preset and sealed. Circuit breakers shall be true RMS 
sensing and thermally responsive to protect circuit conductor(s) in a 40°C ambient temperature.

3. Circuit breaker frame sizes above 100 amperes shall have a single magnetic trip adjustment 
located on the front of the circuit breaker.

4. Provide equipment ground fault protection where shown on Drawing with the following features.

a. Ground fault sensing system shall be modified zero sequence sensing type and not require 
any external power to trip the circuit breaker.

b. The ground fault sensing system shall be suitable for use on grounded systems. The ground 
fault sensing system shall be suitable for use on three-phase, three-wire circuits where the 
system neutral is grounded but not carried through the system or on three-phase, four-wire 
systems.

c. Ground fault pickup current setting and time delay shall be field adjustable. A switch shall be 
provided for setting ground fault pickup point. A means to seal the pickup and delay 
adjustments shall be provided.

d. The ground fault sensing system shall include a ground fault memory circuit to sum the time 
increments of intermittent arcing ground faults above the pickup point.

e. A means of testing the ground fault system to meet the on-site testing requirements of 
CEC/NEC 230-95(c) shall be provided.

f. Local visual ground fault trip indication shall be provided.

g. The ground fault sensing system shall be provided with Zone Selective Interlocking (ZSI) 
communication capabilities compatible with other thermal magnetic circuit breakers equipped 
with ground fault sensing, electronic trip circuit breakers with integral ground fault sensing 
and external ground fault sensing systems as noted on Drawings.

C. Electronic Trip Circuit Breakers

1. Circuit breaker trip system shall be a microprocessor-based true RMS sensing design with 
sensing accuracy through the thirteenth (13th) harmonic. Sensor ampere ratings shall be as 
indicated on Drawings.

2. The integral trip system shall be independent of any external power source and shall contain no 
less than industrial grade electronic components.

3. The ampere rating of the circuit breaker shall be determined by the combination of an 
interchangeable rating plug, the sensor size and the long-time pickup adjustment on the circuit 
breaker. The sensor size, rating plug and adjustment positions shall be clearly marked on the 
face of the circuit breaker. Circuit breakers shall be UL Listed to carry 80% (or 100% where noted 
on Drawings) of their ampere rating continuously.

4. The following time/current response adjustments shall be provided. Each adjustment shall have 
discrete settings and shall be independent of all other adjustments.

a. Instantaneous Pickup

b. Long Time Pickup

c. Long Time Delay
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d. Short Time Pickup

e. Short Time Delay

f. Ground Fault Pickup (when specified with ground fault protection)

g. Ground Fault Delay (when specified with ground fault protection)

5. A means to seal the trip unit adjustments in accordance with CEC/NEC 240-6(b) shall be 
provided.

6. Local visual trip indication for overload, short circuit and ground fault trip occurrences shall be 
provided.

7. An ammeter to individually display all phase currents flowing through the circuit breaker shall be 
provided.  All current values shall be displayed in true RMS with 2% accuracy.

8. Long Time Pickup indication to signal when loading approaches or exceeds the adjusted ampere 
rating of the circuit breaker shall be provided.

9. The trip system shall include a Long Time memory circuit to sum the time increments of 
intermittent overcurrent conditions above the pickup point. Means shall be provided to reset Long 
Time memory circuit during primary injection testing.

10. An ammeter to individually display all phase currents flowing through the circuit breaker shall be 
provided.  Indication of inherent ground fault current flowing in the system shall be provided on 
circuit breakers with integral ground fault protection.  All current values shall be displayed in true 
RMS with 2% accuracy.

11. Circuit breakers shall be equipped with back-up thermal and magnetic trip system.

12. Equipment Ground Fault Protection shall be provided where noted on Drawings.

a. Circuit breakers shall be provided with integral equipment ground fault protection for 
grounded systems. The circuit breaker shall be suitable for use on three-phase, three-wire 
circuits where the system neutral is grounded but not carried through the system or on three-
phase, four-wire systems.

b. A separate neutral current transformer shall be provided for three-phase, four-wire systems.

c. Ground fault sensing system shall be residual sensing type.

d. The trip system shall include a ground fault memory circuit to sum the time increments of 
intermittent ground faults above the pickup point.

e. A means of testing the ground fault system to meet the on-site testing requirements of 
CEC/NEC 230-95(c) shall be provided.

f. Local visual trip indication for a ground fault trip occurrence shall be provided.

g. The ground fault sensing system shall be provided with Zone Selective Interlocking (ZSI) 
communication capabilities compatible with other thermal magnetic circuit breakers equipped 
with ground fault sensing, electronic trip circuit breakers with integral ground fault sensing 
and external ground fault sensing systems as noted on Drawings.

13. Circuit breaker trip system shall be equipped with an externally accessible test port. Disassembly 
of the circuit breaker shall not be required for testing. Test set shall be capable of verifying the 
operation of all trip functions with or without tripping the circuit breaker.

2.3 INSULATED CASE CIRCUIT BREAKERS

A. Circuit breaker trip system shall be a microprocessor-based true RMS sensing design with sensing 
accuracy through the thirteenth (13th) harmonic. Sensor ampere ratings shall be as indicated on 
Drawings.

B. The integral trip system shall be independent of any external power source and shall contain no less 
than industrial grade electronic components.

C. Circuit breakers shall be equipped with back-up thermal and magnetic trip system.
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D. Circuit breakers shall have an RMS interrupting capacity not less than shown on Drawings, or if not 
shown shall not be less than:

1. 100kA for all frame sizes at 208V

2. 65kA for all 800A - 2,000A frames at 480V

3. 100kA for all 3,000A - 4,000A frames at 480V

E. The ampere rating of the circuit breaker shall be determined by the combination of an 
interchangeable rating plug, the sensor size and the long-time pickup adjustment on the circuit 
breaker. The sensor size, rating plug and switch adjustments shall be clearly marked on the face of 
the circuit breaker. Circuit breakers shall be UL Listed to carry 100% of their ampere rating 
continuously.

F. The following time/current response adjustments shall be provided. Each adjustment shall have 
discrete settings and shall be independent from all other adjustments.

a. Instantaneous Pickup

b. Long Time Pickup

c. Long Time Delay

d. Short Time Pickup

e. Short Time Delay

f. Ground Fault Pickup (when specified with ground fault protection)

g. Ground Fault Delay (when specified with ground fault protection)

G. Circuit breakers with adjustable short-time function shall be provided with defeatable instantaneous 
adjustment and 30 cycle short-time withstand ratings. Short-time withstand ratings shall be specified 
in RMS symmetrical amperes, as shown on the [drawings] [schedules].

H. A means to seal the rating plug and trip unit adjustments in accordance with CEC/NEC 240-6(b) shall 
be provided.

I. Local visual trip indication for overload, short circuit and ground fault trip occurrences shall be 
provided.

J. An ammeter to individually display all phase currents flowing through the circuit breaker shall be 
provided. [Indication of inherent ground fault current flowing in the system shall be provided on circuit 
breakers with integral ground fault protection]. All current values shall be displayed in True RMS with 
2% accuracy.

K. Long Time Pickup indication to signal when loading approaches or exceeds the adjusted ampere 
rating of the circuit breaker shall be provided.

L. The trip system shall include a Long Time memory circuit to protect against intermittent overcurrent 
conditions above the long time pickup point. Means shall be provided to reset Long Time memory 
circuit during primary injection testing.

M. True two-step stored energy mechanism with five (5) cycle closing time shall be provided. All circuit 
breakers shall have multiple CHARGE/CLOSE provisions allowing the following sequence:  
CHARGE, CLOSE, RECHARGE, OPEN/CLOSE/OPEN

N. Local control pushbuttons to OPEN and CLOSE circuit breaker shall be provided. Color coded visual 
indication of contact position (OPEN or CLOSED) shall be provided on the face of the circuit breaker. 
Local manual charging following CLOSE operation shall be provided. Color coded visual indication of 
mechanism CHARGED and DISCHARGED position shall be provided on the face of the circuit 
breaker. Visual indicator shall indicate CHARGED only when closing springs are completely charged.

O. Each circuit breaker shall be electrically operated to permit remote CHARGE, CLOSE, and OPEN 
capabilities. Electrically operated circuit breaker shall be equipped with charge contact switch for 
remote indication of mechanism charge status.

P. An ammeter to individually display all phase currents flowing through the circuit breaker shall be 
provided. [Indication of inherent ground fault current flowing in the system shall be provided on circuit 
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breakers with integral ground fault protection]. All current values shall be displayed in True RMS with 
2% accuracy.

Q. All circuit breakers shall be equipped with electrical accessories as noted on Drawings.

R. Provide the following interlocking capabilities:

1. cell door interlock

2. key interlock for main-tie-main

3. lock off

S. Circuit breaker trip system shall be equipped with an externally accessible test port. Disassembly of 
the circuit breaker shall not be required for testing. Test set shall be capable of verifying the operation 
of all trip functions with or without tripping the circuit breaker.

T. Equipment Ground Fault Protection shall be provided where noted on Drawings.

1. Circuit breakers shall be provided with integral equipment ground fault protection for grounded 
systems. The circuit breaker shall be suitable for use on three-phase, three-wire circuits where 
the system neutral is grounded but not carried through the system or on three-phase, four-wire 
systems.

2. A separate neutral current transformer shall be provided for three-phase, four-wire systems.

3. Ground fault sensing system shall be residual sensing type.

4. The trip system shall include a ground fault memory circuit to sum the time increments of 
intermittent ground faults above the pickup point.

5. A means of testing the ground fault system to meet the on-site testing requirements of CEC/NEC 
230-95(c) shall be provided.

6. Local visual trip indication for a ground fault trip occurrence shall be provided.

7. The ground fault sensing system shall be provided with Zone Selective Interlocking (ZSI) 
communication capabilities compatible with other thermal magnetic circuit breakers equipped with 
ground fault sensing, electronic trip circuit breakers with integral ground fault sensing and 
external ground fault sensing systems as noted on Drawings.

2.4 DRAWOUT INSULATED CASE CIRCUIT BREAKERS

A. Main circuit breaker shall meet the same requirements of insulated case circuit breakers and be 
individually drawout mounted where shown on Drawings.

B. Sturdy drawout rails shall be permanently attached to the sides of the breaker compartment and 
retract into the compartment when not in use.

C. When fully withdrawn, the circuit breaker shall permit access for inspection and testing.  Circuit 
breaker(s) shall also be removable from the rails completely.

D. When the circuit breaker is in the Connected, Test, or Disconnected positions, or when the circuit 
breaker is removed from the compartment, the compartment door shall be able to be fully closed and 
secured.

E. A removable crank shall be supplied for racking the circuit breaker between the Connected, Test, or 
Disconnected positions.

PART 3 - EXECUTION

3.1 PREPARATION

A. Notify Engineer no later than 10 working days for adjustable circuit breaker settings not shown within 
Drawings.  Submit to Engineer the following information:

1. Panel, switchboard name/ID

2. Circuit breaker identifier (i.e., main circuit breaker, load served, etc.)
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3. List of necessary settings (i.e., trip settings, time delays, etc.)

3.2 INSTALLATION

A. Install equipment and their accessories in to manufacturer’s instructions, pertinent Codes, and with 
recognized industry practices to insure device operates properly.

B. Tighten electrical connectors and terminals in accordance to manufacturer’s requirements.  Where 
the manufacturer does not have published torque tightening values, comply with the requirements of 
UL 468.

3.3 FIELD QUALITY CONTROL

A. Check tightness of circuit breaker connections using a calibrated torque wrench or torque screwdriver 
per manufacturer’s written specifications.

B. Obtain the services of an independent testing company who shall provide quality control and 
adjustments as well as tests for

1. Check each circuit breaker above 100A on a 225A frame for long-time and short-time delay 
pickup and instantaneous pickup.

a. Instantaneous pickup current shall be determined by 4 cycles or less.

b. Perform timing test with 300% of breaker trip unit rated current.

c. Adjust unit if required, so that the tripping characteristics are within the limits of the published 
time-current characteristic curves for that particular trip unit.

2. Test and calibrate ground fault protection trip and pickup time on 225A frame breakers and larger.

C. Physically test key interlock systems to check for proper functionality.

D. Check and set where required all protective device settings in accordance with approved coordination 
study settings and conduct ground fault acceptance tests.

3.4 ADJUSTING

A. Adjust all operating mechanisms for free mechanical movement per manufacturer’s specifications.

B. Adjust circuit breaker trip and time delay settings to values indicated as instructed by Engineer.

1. Check each circuit breaker above 100A, long-time and short-time delay pickup and instantaneous 
pickup.  Instantaneous pickup current shall be determined by 4 cycles or less.  Perform timing 
test with 300% of breaker trip unit rated current.  Adjust unit if required, so that the tripping 
characteristics are within the limits of the published time-current characteristic curves for that 
particular trip unit.

2. Main circuit breaker ground fault setting shall be per CEC/NEC 230-95(a) or as directed by 
Engineer.

3.5 PROTECTION

A. When directed by Engineer provide physical means to “permanently fix” settings for rotary and DIP 
type switches with a thin coat of clear lacquer.

3.6 CLEANING

A. Remove marks, dirt and debris from installed equipment surfaces for “new like” appearance.

END OF SECTION
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SECTION 26 28 16

SAFETY SWITCHES AND INDIVIDUAL MOUNTED CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to heavy duty fusible, non-fusible and 
double throw safety switches.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Electrical Systems

b. 26 28 11 – Overcurrent Protection Devices

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. NEMA –National Electrical Manufacturer’s Association

a. KS 1; Enclosed Switches

b. 250; Enclosures for Electrical Equipment

3. UL -Underwriters Laboratories, Inc.

a. 98; Enclosed and Dead Front Switches

b. 489; Molded-Case Circuit Breakers and Circuit Breaker Enclosures

1.3 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

1.5 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.
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PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Square D, Cutler Hammer or approved equal.

2.2 MATERIALS

A. Heavy-duty safety switches

1. Switch interior

a. All switches shall have switch blades which are visible when the switch is OFF and the cover 
is open.

b. Lugs shall be front removable and UL Listed for 75C conductors, aluminum or copper.

c. 30A through 100A switches shall be equipped with factory or field installed fuse pullers.

d. Switches required for Type 12, 12K or Type 4-4X-5 stainless steel applications shall have all 
copper current carrying parts.

e. All current carrying parts shall be plated to resist corrosion.

f. Switches shall have removable arc suppressors to facilitate easy access to line side lugs.

g. Switches shall have provisions for a field installable electrical interlock.

2. Switch mechanism

a. Switch operating mechanism shall be quick-make, quick-break such that, during normal 
operation of the switch, the operation of the contacts shall not be capable of being restrained 
by the operating handle after the closing or opening action of the contacts has started.

b. The operating handle shall be an integral part of the box, not the cover.

c. Provisions for padlocking the switch in the OFF position with at least three padlocks shall be 
provided.

d. The handle position shall travel at least 90° between OFF and ON positions to clearly 
distinguish and indicate handle.

e. All switches shall have a dual cover interlock mechanism to prevent unintentional opening of 
the switch cover when the switch is ON and prevent turning the switch ON when the cover is 
open. The cover interlock mechanism shall have an externally operated override but the 
override shall not permanently disable the interlock mechanism. The tool used to override the 
cover interlock mechanism shall not be required to enter the enclosure in order to override 
the interlock.

3. Switch enclosures

a. All enclosures shall be NEMA 1 general purpose unless otherwise noted.

b. Switch covers shall be attached:

1) with welded pin-type hinges (Type 1, 12, 12K, 4-4X-5 stainless steel).

2) top hinged, attached with removable screws and securable in the open position (Type 
3R).

3) by molded hinges and type 316 stainless steel hinge pins (Type 4X polyester).

4) by type 316 stainless steel bolts (Type 7/9).

c. The enclosure shall be finished with:

1) gray baked enamel paint which is electrodeposited on cleaned, phosphate pre-treated 
steel (Type 1).
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2) gray baked enamel paint which is electrodeposited on cleaned, phosphate pre-treated 
galvannealed steel (Type 3R, 12, 12K).

3) a brush finish on type 304 stainless steel (Type 4-4X-5 stainless steel).

4) Gray baked enamel on copper free cast aluminum alloy (Type 7/9).

d. The enclosure shall have ON and OFF markings:

1) stamped into the cover (Type 1, 3R, 4-4X-5 stainless steel, 12, 12K).

2) cast into the cover (Type 7/9).

3) inked on a adhesive label (Type 4X polyester).

e. The operating handle shall be provided with a dual colored, red/black position indication.

f. All switches shall have provisions to accept up to three 3/8” hasp padlocks to lock the 
operating handle in the OFF position.

4. Switch ratings

a. Switches shall be horsepower rated for ac and/or dc as indicated on Drawings.

b. The UL Listed short circuit current rating of the switches shall be:

1) 10,000 rms symmetrical amperes when used with or protected by Class H or K fuses (30-
600A).

2) 200,000 rms symmetrical amperes when used with or protected by Class R or Class J 
fuses (30-600A switches employing appropriate fuse rejection schemes).

3) 200,000 rms symmetrical amperes when used with or protected by Class L fuses (800-
1200A)

B. Double throw switches

1. Shall have the same characteristics as heavy-duty safety switches above for switch interior, 
mechanism, enclosure and rating.

2. Additional switch operating mechanism characteristics shall be:

a. quick-make, quick-break for 60A through 200A, 2 pole and 3 pole devices.

b. Slow-make, slow-break for

1) 30A and greater than 200A, 2 pole and 3 pole devices.

2) 60A through 200A, 4 pole devices.

C. Individual Mounted Circuit Breakers

1. Circuit Breaker

a. Circuit breakers shall be of type, rating and poles shown on Drawings per Section 26 28 11 – 
Overcurrent Protection Devices.

2. Enclosure

a. Enclosure shall be galvanized steel constructed in accordance with UL 50 requirements, and 
be NEMA 1, unless specifically shown or specified otherwise.

PART 3 - EXECUTION

3.1 INSTALLATION

A. The equipment shall be installed per the manufacturer's recommendations.

B. Anchor safety switches to structural members and as shown on Drawings.  Provide additional support 
as required.

C. Mount safety switches level and plumb.
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3.2 FIELD QUALITY CONTROL

A. Inspect complete installation prior to energizing for physical damage, proper alignment, anchorage 
and grounding.

B. Check tightness of bolted connections per manufacturer’s written specifications.

END OF SECTION
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SECTION 26 50 00

LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to fixtures, lamps, standards, bases, 
hangers, supports, reflectors, glassware, lenses, auxiliary equipment, ballasts and sockets.

B. Related work under this section

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. ANSI -American National Standards Institute

a. C78; American National Standard for Electric Lamps

b. C81; American National Standard for Electric Lampholders

c. C82; American National Standard for Lamp Ballasts

d. C136; American National Standard for Roadway and Area Lighting Equipment

2. California Codes of Regulations

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

b. Part 6 -California Energy Code

3. IESNA –Illuminating Engineering Society of North America

a. RP-16; Nomenclature and Definitions for Illuminating Engineering

4. NECA –National Electrical Contractors Association

a. NECA/IESNA 500, Recommended Practice for Installing Indoor Commercial Lighting 
Systems

b. NECA/IESNA 501, Recommended Practice for Installing Exterior Lighting Systems

c. NECA/IESNA 502, Recommended Practice for Installing Industrial Lighting Systems

5. UL -Underwriter’s Laboratories, Inc.

a. 935; Standard for Fluorescent-Lamp Ballasts

b. 1029; Standard for High-Intensity-Discharge Lamp Ballasts

c. 1574; Standard for Track Lighting Systems

1.3 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.
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B. Substituted fixtures shall be submitted with manufacturer’s specification sheet and published 
photometric reports, verified by testing to IES and NEMA standards under controlled laboratory 
conditions.

1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Installation shall conform to the following standards:

1. NECA/IESNA 500, Recommended Practice for Installing Indoor Commercial Lighting Systems

2. NECA/IESNA 501, Recommended Practice for Installing Exterior Lighting Systems

3. NECA/IESNA 502, Recommended Practice for Installing Industrial Lighting Systems

1.5 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.6 WARRANTY

A. Furnish one-year guarantee in accordance with and in form required under Section 26 05 00.

PART 2 - PRODUCTS

2.1 GENERAL

A. Fixtures shall be of the types, wattages and voltages shown on Drawings.

B. Fixtures shall be UL listed as an entire assembly and for the installed location.

C. Fixtures’ mounting trim shall be compatible with ceiling material, coordinate with Architect Drawings 
for each location.  Fixtures delivered which are not compatible shall be returned and replaced at 
Contractor’s expense.

D. Luminaire recessed in fire rated ceiling shall conform to UL Standards, equipped with yoke where in 
tee ceiling and field fabricated fire protection box in accordance with latest UL Fire Resistance 
Directory.

E. Fluorescent luminaire lenses shall be Pattern 12 of 100% virgin acrylic with 0.125” thickness except 
shown or specified otherwise.

F. Equip exposed fluorescent lamps with safety lamp holders or wire guard.

G. Deliver fixtures and other lighting equipment complete with suspension accessories, canopies, 
castings, sockets, holders, reflectors, ballasts, diffusing material, louvers, frames, and recessing 
boxes all wired and assembled.

H. Hangers: Swivel-type to allow for free movement of 45 degrees from vertical at canopy and at 
luminaire housing.  Steel tube hangers shall include a 1/16-inch diameter galvanized wire cord or 
equivalent (100-pound break strength) in stem assembly attached to luminaire housing and building 
structure.  Attach loop with C-type tool applied compression splice.

I. All metal halide lamp luminaires shall be the enclosed type with diffuser or lens to withstand an arc 
tube rupture.

J. Louvers for fluorescent luminaires which are removable for re-lamping but not hinged shall be 
securely fastened near each end between the fixture housing and louvers using No. 16 jack chain.

2.2 BALLASTS

A. Ballast(s) in luminaire recessed in fire rated ceiling shall be approved for such use.
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B. Ballast installed indoors shall be of encapsulated type for noise control.

C. Use appropriate rated ballast in high or low temperature applications.

D. Compact fluorescent and fluorescent lamp ballasts

1. Ballasts shall be programmed rapid start.

2. Ballasts shall be UL 935 listed, Class P, Type 1 Outdoor, CSA Certified where applicable.

3. The ballast shall meet or exceed ANSI C82.11, where applicable.

4. The ballast shall withstand transients specified within ANSI C62.41 Cat. A.

5. THD (Total Harmonic Distortion) shall be less than 10%.

6. Ballast power factor shall be greater than 98%.

7. The ballast shall have an audible noise rating of Class A or better.

E. High intensity discharge (HID) lamp ballasts

1. Ballasts shall be premium constant wattage (regulator stabilized) type, designed in accordance 
with all applicable ANSI specifications including ANSI C82.4 and UL 1029.

2. Power factor shall be greater than 90%.

3. Provide protective fusing with HID ballasts or HID fixtures.

F. Lamps

1. Provide lamps in all lighting fixtures shown.

2. Type as noted on the plans, T8 unless noted otherwise.

3. Approved manufacturers are General Electric, Osram Sylvania or equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Locate all lighting fixtures by reference to Drawings, both electrical and architectural.

B. Report proposed changes for luminaire locations found necessary due to interference with structure, 
pipes, ducts, and other items to Owner’s representative for direction before installation.  Luminaires 
specified with overall lengths are subject to change.  Adjust as directed by Owner’s representative.

C. Contractor shall be responsible to coordinate with ceiling installation trade.  This will assure that 
proper fixture type will be furnished to match ceiling system specified.

3.2 INSTALLATION

A. Luminaires shall be properly grounded per CEC Article 410, Parts 17 through 21.

B. Luminaires recessed in fire rated ceilings shall be in accordance with UL Fire Resistance Directory.

C. Install all luminaires true and plumb. Support and mount in accordance manufacturer’s instructions 
and with CEC Article 410, Parts 16 and 76.

D. Install recessed luminaires with separate junction box, flexible conduit, and heat-resisting wire as 
required by CEC.  Set junction box in furred space facing luminaire for maximum accessibility.  
Furnish and install metal ceiling frame so luminaire can be removed without damaging finish.

E. Suspended ceiling mounting

1. Attach all light fixtures to ceiling grid runners to resist a horizontal force equal to the weight of the 
fixtures.  Use a #10 Tek-screw or approved fastener.

2. Flush or recessed light fixtures weighing less than 56lbs. May be supported directly on runners of 
a heavy duty grid system, but in addition, they must have a minimum of (2) 12ga slack safety 
wires attached to the fixtures at diagonal corners and anchored to the structure above in the 
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same fashion as the grid system.  All 4'x4' light fixtures must have slack safety wires at each 
corner.

3. All flush or recessed light fixtures 56lbs. Or greater must be independently supported by not less 
than (4) taut 12ga wires each attached to the fixture and the structure above regardless of the 
grid system used. The 4 taut 12ga wires including their attachment to the structure above must be 
capable of supporting 4 times the fixture weight.

4. All light fixtures supported on intermediate grid system must be independently supported by not 
less than (4) taut 12ga wires each attached to the fixture and the structure above.

5. Support surface mounted light fixtures by at least 2 positive devices which surround the ceiling 
runner and which are each supported from the structure above by a 12ga wire.  Spring clips or 
clamps that connect only to the runner are not acceptable.  Provide additional supports for 8' or 
longer fixtures.

6. Support pendant mounted light fixtures directly from the structure above with hanger wires of 
cables passing through each pendant hanger & capable of supporting 4 times the fixture weight.

3.3 ADJUSTING

A. Particular care shall be used to eliminate light leaks around edge of recessed fixture trims.

3.4 CLEANING

A. Clean all glass and plastic and polish all visible metal parts before submitting job to Owner’s 
representative for final acceptance.  Remove all fingerprints and dirt from exposed surfaces.  Replace 
scratched or damaged components.

END OF SECTION
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SECTION 27 05 26

GROUNDING AND BONDING FOR COMMUNICATIONS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

a. Provide all labor, materials and equipment necessary to complete the installation required for 
the item specified under this Section, including but not limited to telecommunication system 
grounding.

B. Related sections

1. Where items specified in other Division 27 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 27 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. IEEE –Institute of Electrical and Electronic Engineers

a. 1100; Recommended Practices Powering and Grounding Electronic Equipment

3. NFPA –National Fire Protection Association

a. 780; Lightning Protection Code

4. TIA/EIA – Telecommunications Industry Association/Electronic Industries Alliance

a. 607; Commercial Building Grounding and Bonding Requirements for Telecommunications

5. UL -Underwriters Laboratories, Inc.

a. 467; Grounding and Bonding Equipment

1.3 SYSTEM DESCRIPTION

A. This Section provides for the grounding and bonding of all electrical and communication apparatus, 
appliances, components, fittings and accessories where required to provide a permanent, continuous, 
low impedance, grounded electrical system.

B. Except as otherwise indicated, the complete electrical installation including equipment and metallic 
raceways, boxes and cabinets shall be completely and effectively grounded in accordance with all 
Code requirements, whether or not such connections are specifically shown or specified.

C. Provide telecommunication system ground bus bars with each building main telecommunications 
equipment room or cabinet/rack location.  Provide connection between the bus bar and main building 
reference ground bus, the ground bus of the panelboard serving power to telecommunication 
equipment, and all telecommunication conduit, cable trays, cable ladders and boxes.
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1.4 SUBMITTALS

A. Submit manufacturer’s data for equipment and materials specified within this Section in accordance 
to Section 26 05 00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

PART 2 - PRODUCTS

2.1 INSULATED GROUNDING BUSHINGS

A. Plated malleable iron body with 150C molded plastic insulated throat and lay-in ground lug; 
OZ/Gedney BLG, Thomas & Betts #TIGB series or equal.

2.2 CONNECTIONS TO STRUCTURAL STEEL, GROUND RODS OR SPICES

A. Where required by the Drawings, grounding conductors shall be spliced together, connected to 
ground rods or connected to structural steel using exothermic welds, Cadweld or equal, or high 
pressure compression type connectors, Cadweld, Thomas & Betts or equal.

2.3 BONDING JUMPERS

A. OZ/Gedney Type BJ, Thomas & Betts #3840 series or equal.

2.4 GROUND CONDUCTOR

A. Ground conductor shall be #6 AWG UL labeled, Type THWN insulated copper wire, green in color.

2.5 TELECOMMUNICATION MAIN GROUNDING BUS BAR (TMGB)

A. Provide grounding bus bar at telecommunication backboards, racks and cabinets of the following 
type:

1. Backboards 4’X8’ and greater, floor mounted telecommunication equipment racks/cabinets larger 
than 60” height or wall mounted cabinets greater than 36”Wx36”H

a. Provide 1 13.5”x2”x1/4” TK copper bus bar mounted on wall with insulating stand-offs at +96” 
AFF.  Furnish complete with cast copper alloy body Thomas Betts Series 310 or equal lugs 
for connecting grounding conductors.  Attach lugs to bus with appropriate size bronze bolt, 
flat washer and Belleville washer.  All connections shall be torque, and all holes shall be 
drilled and tapped for single hole lugs.  Provide 4 spare lugs with respective spaces.

2. Backboards less than 4’X8’, floor/wall mounted telecommunication equipment racks/cabinet less 
than 60” or wall mounted cabinets less than 36”Wx36”H

a. Provide an aluminum loadcenter ground kit with 14 terminals minimum, General Electric 
TGL2 or equal.   A minimum of 3 terminals shall accommodate #6 AWG. Mount within 
enclosure or on backboard at +96” AFF.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Telecommunication system grounding

1. Bond all telecommunication conduit, cable tray, ladder rack, equipment racks and all other 
metallic telecommunication infrastructure components to the nearest TMGB using a #6 AWG 
conductor.
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2. Provide #6 AWG ground within ¾” conduit from each secondary backboard, cabinet, rack, etc. to 
the BGB.

3. Install #6 AWG grounding conductor in nonmetallic underground raceways containing only fiber 
optic cable.

4. Provide an engraved nameplate mechanically fastened to wall or enclosure adjacent to each 
TMGB.  Nameplate shall be blue with ¼” high white lettering to read “TMGB-(name of enclosure 
or building)”.

3.2 FIELD QUALITY CONTROL

A. Contractor using test equipment expressly designed for that purpose shall perform all ground 
resistance tests in conformance with IEEE Standard 1100.  Contractor shall submit typewritten 
records of measured resistance values to Engineer for review and approval prior to energizing the 
system.

B. Obtain and record ground resistance measurements both from electrical equipment ground bus to the 
ground electrode and from the ground electrode to earth.  Furnish and install additional bonding and 
add grounding electrodes as required to comply with the following resistance limits:

1. Resistance from ground bus to ground electrode and to earth shall not exceed 5 ohms unless 
otherwise noted.

2. Resistance from the farthest panelboard, loadcenter, switchboard or motor control center ground 
bus to the ground electrode and to earth shall not exceed 20 ohms maximum.

C. Obtain and record ground resistance measurements (DC, 60Hz, 10MHz, 20MHz, 33 MHz, 66MHz 
and 100MHz) both from each TMGB to the ground electrode and from the ground electrode to earth.

D. Inspection

1. The Engineer or Inspector prior to encasement, burial or concealment thereto shall review the 
grounding electrode and connections.

END OF SECTION
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SECTION 27 05 28

PATHWAYS FOR COMMUNICATION SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to electrical conduits; outlet, junction 
and pull boxes; and related supports.

B. Related sections

1. Where items specified in other Division 27 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 27 05 26 – Grounding and Bonding for Electrical Systems

2. The requirements of this Section apply to all Division 27 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. ANSI –American National Standards Institute

a. C33.91; Specification for Rigid PVC Conduit

b. C80.1; Specification Rigid Steel Conduit, Zinc-Coated

c. C80.3; Specification for Electrical Metallic Tubing, Zinc-Coated

d. C80.6; Intermediate Metal Conduit (IMC), Zinc-Coated

2. CCR –California Code of Regulations, Title 24

a. Part 2 -California Building Code (CBC); ICBO Uniform Building Code (UBC) with California 
amendments

b. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

3. NECA –National Electrical Contractors Association

a. 101, Standard for Installing Steel Conduit (Rigid, IMC, EMT)

b. 111, Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) (ANSI)

4. NEMA –National Electrical Manufacturer’s Association

a. FB 1; Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, 
and Cable

b. FB 2.10; Selection and Installation Guidelines for Fittings for Use with Non-flexible Electrical 
Metal Conduit or Tubing (Rigid Metal Conduit, Intermediate Metal Conduit, and Electrical 
Metallic Tubing)

c. FB 2.20; Selection and Installation Guidelines For Fittings for Use With Flexible Electrical 
Conduit and Cable

d. OS 1; Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports

e. OS 3; Selection and Installation Guidelines for Electrical Outlet Boxes
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f. RN 1; Polyvinyl-Chloride Externally Coated Galvanized Rigid Steel Conduit and Electrical 
Metallic Tubing.

g. TC 2; Electrical Plastic Tubing and Conduit

h. TC 3; PVC Fittings for Use with Rigid PVC Conduit and Tubing

i. TC 14; Reinforced Thermosetting Resin Conduit (RTRC) and Fittings

5. OSHPD Anchorage Pre-approvals

a. OPA-0003; Superstrut Seismic Restraint System

b. OPA-0114; B-Line Seismic Restraints

c. OPA-0120; Unistrut Seismic Bracing System

d. OPA-0242; Power-Strut Seismic Bracing System

6. UL –Underwriter’s Laboratories, Inc.

a. 1; Standard for Flexible Metal Conduit

b. 6; Rigid Metal Electrical Conduit

c. 360; Standard for Liquid-Tight Flexible Steel Conduit

d. 514A; Metallic Outlet Boxes, Electrical

e. 514B; Fittings for Conduit and Outlet Boxes

f. 651; Schedule 40 & 80 PVC Conduit

g. 797; Electrical Metallic Tubing

h. 1242; Intermediate Metal Conduit

i. 1684; Reinforced Thermosetting Resin Conduit (RTRC) and Fittings

1.3 SYSTEM DESCRIPTION

A. Furnish, assemble, erect, install, connect and test all electrical conduits and related raceway 
apparatus required and specified to form a complete installation.

1.4 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Installation shall conform to the NECA installation guidelines unless otherwise indicated within this 
Section

PART 2 - PRODUCTS

2.1 MATERIALS

A. Conduits and Fittings

1. Rigid steel conduit (RMC)

a. Conduit: Standard weight, mild steel pipe, and zinc coated on both inside and outside by a 
hot dipping or shearardizing process manufactured in accordance with UL 6 and ANSI C80.1 
specifications.

b. Fittings (couplings, elbows, bends, etc.)
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1) Shall be steel or malleable iron.

2) Coupling and unions shall be threaded type, assembled with anti-corrosion, conductive 
and anti-seize compound at joints made absolutely tight to exclude water.

c. Bushings

1) Insulating bushings: Threaded polypropylene or thermosetting phenolic rated at 150C 
minimum.

2) Insulating grounding bushing: Threaded cast body with insulating throat and steel “lay-in” 
ground lug.

3) Insulating metallic bushing: Threaded cast body with plastic insulated throat rated at 

150C minimum.

2. Coated rigid steel conduit (CRMC)

a. Conduit: Equivalent to RMC with a Polyvinyl chloride (PVC) coated bonded to the galvanized 
outer surface of the conduit.  The bonding between the PVC coating and conduit surface 
shall be ETL PVC-001 compliant.  The coating thickness shall be a minimum of 40mil.

b. Fittings (couplings, elbows, bends, etc.)

1) Equivalent to RMC above with bonded coating same as conduit.

2) The PVC sleeve over fittings shall extend beyond hub or coupling approximately one 
diameter or 1 1/2” whichever is smaller.

c. Bushing equivalent to RMC above.

3. Intermediate metallic conduit(IMC)

a. Conduit: Intermediate weight, mild steel pipe, meeting the same requirements for finish and 
material as rigid steel conduit manufactured in accordance with UL 1242 and ANSI C80.6 
specifications.

b. Fittings (couplings, elbows, bends, etc.) equivalent to RMC above.

c. Bushing equivalent to RMC above.

4. Electrical metallic tubing (EMT)

a. Conduit: Cold rolled steel tubing with zinc coating on outside and protective enamel on inside 
manufactured in accordance with UL 797 and ANSI C80.3 specifications.

b. Couplings: Steel or malleable iron with compression type fastener via a nut.

c. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.

5. Rigid non-metallic conduit (PVC)

a. Conduit: PVC composed Schedule 40, 90C manufactured in accordance with NEMA TC 2 
and UL 651 specifications.

b. Fittings: Molded PVC, slip on solvent welded type in accordance to NEMA TC 3.

6. Reinforced thermosetting resin conduit (RTRC)

a. Conduit: Fiber impregnated with a cured thermosetting resin compound in accordance with 
NEMA TC 14 and UL1684.

b. Fittings: Molded resin with glass reinforcement manufactured in the same process as the 
conduit bonded with an epoxy adhesive.

7. Flexible metallic conduit (FMC)

a. Conduit: Continuous, flexible steel spirally wound with zinc coating on both inside and outside 
in accordance with UL 1.

b. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.
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8. Liquidtight flexible metallic conduit (LFMC)

a. Conduit: PVC coated, continuous, flexible steel spirally wound with zinc coating on both 
inside and outside in accordance with UL 360.

b. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.

9. Miscellaneous Fittings and Products

a. Conduit sealing bushings: Steel or cast malleable iron body and pressure clamps with PVC 
sleeve, neoprene sealing grommets and PVC coated steel pressure rings.  Supplied with 
neoprene sealing rings between body and PVC sleeve.

b. Watertight cable terminators: One piece, compression molded sealing ring with PVC coated 
steel pressure disks, stainless steel screws and zinc plated cast iron locking collar.

c. Watertight cable/cord connectors: Liquidtight steel or cast malleable iron body with sealing 
neoprene bushing and stainless steel retaining ring.

d. Expansion fittings: Multi-piece unit of hot dip galvanized malleable iron or steel body and 
outside pressure bussing design to allow a maximum of 4” movement (2” in either direction).  
Furnish with external braid tinned copper bonding jumper.  UL listed for both wet and dry 
locations.

e. Expansion/deflection couplings: Multi-piece unit comprised of a neoprene sleeve, internal 
flexible tinned copper braid attached to bronze end couplings with stainless steel bands.  
Coupling to provide minimum of 3/4” movement and 30 degrees deflection from normal.  UL 
listed for both wet and dry locations.

f. Conduit bodies: Raintight, malleable iron, hot-dip galvanized body with threaded hubs, 
stamped steel cover, stainless steel screws and neoprene gasket.

g. Other couplings, connectors and fittings shall be equal in quality, material and construction to 
items specified herein.

B. Boxes

1. Outlet boxes

a. Standard: Galvanized one-piece of welded pressed steel type in accordance with NEMA OS 
1 and UL 514.  Boxes shall not be less than 4” square and at least 1 1/2” deep.

b. Concrete: Galvanized steel, 4” octagon ring with mounting lug, backplate and adapter ring 
type in accordance with NEMA OS 1 and UL 514.  Depth as required by application.

c. Masonry: Galvanized steel, 3.75” high gang box in accordance with NEMA OS 1 and UL 514.

d. Surface cast metal: Cast malleable iron body, surface mounted box with threaded hubs and 
mounting lugs as required in accordance with NEMA OS 1 and UL 514.  Furnish with ground 
flange, steel cover and neoprene gasket.

2. Pull and junction boxes

a. Sheet metal boxes: Standard or concrete outlet box wherever possible; otherwise use 16 
gauge galvanized sheet metal, NEMA 1 box sized per CEC with machine screwed cover.

b. Cast metal boxes: Install standard cast malleable iron outlet or device box when possible.

c. Flush mounted boxes: Install overlapping cover with flush head screws.

d. In-ground mounted pull holes/boxes:  Install pre-cast concrete box, sized per Drawing or CEC 
with pre-cast or traffic rated lid.

3. Floor boxes

a. Floor boxes shall be adjustable, cast metal body with threaded conduit openings, adjustable 
rings, brass flange or Lexan ring and cover plate with threaded plug.  Include provisions to 
accommodate surface mounted telephone or receptacle outlet, or flush floor mounted 
telephone or receptacle outlet where shown on Drawings.

C. Pull line/cord
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1. Polypropylene braided line or Let-line #232 or equal of 1/8” diameter with a minimum break 
strength of 200 pounds.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Thoroughly examine site conditions for acceptance of wire and cable installation to verify 
conformance with manufacturer and specification tolerances.  Do not commence with work until all 
conditions are made satisfactory.

3.2 PREPARATION

A. Conduit

1. Provide all necessary conduit fittings, connectors, bushings, etc. required to complete conduit 
installation to meet the CEC/NEC and intended application whether noted, shown or specified 
within.

2. Location of conduit runs shall be planned in advance of the installation and coordinated with other 
trades.

3. Where practical, install conduits in groups in parallel vertical or horizontal runs that avoid 
unnecessary offsets.

4. All conduits shall be parallel or at right angles to columns, beams and walls whether exposed or 
concealed.

5. Conduits shall not be placed closer than 12” to a flue, parallel to hot water, steam line or other 
heat sources; or 3” when crossing perpendicular to the above said lines when possible.

6. Install exposed conduit as high as practical to maintain adequate headroom.  Notify Engineer if 
headroom will be less than 102”.

7. Do not obstruct spaces required by Code in front of electrical equipment, access doors, etc.

8. The largest trade size conduit in concrete floors and walls shall not exceed 1/3 thickness or be 
spaced a less than three conduit diameters apart unless permitted by Engineer.  All conduits shall 
be installed in the center of slab or wall, and never between reinforcing steel and bottom of floor 
slab.

9. Install additional pull boxes, not shown on Drawings, in sufficient quantities to facilitate pulling of 
conductors and cables such that total spacing does not exceed 150 feet or 270 degrees, total; 
and maximum pulling tension will not be exceeded.

10. When installing underground conduits to specified depth; depth shall be taken from finished grade 
as it will be at project completion.  Should finish grade be above existing grade by an amount 
equal to or greater than specified depth, conduit shall be installed not less than 6” below existing 
grade.

11. Verify that information concerning finish grade is accurate, for should the underground run be less 
than the specified depth, Contractor may be required to re-install conduit to meet the required 
depth.

12. Unless otherwise specified, underground conduits shall be installed with top side not less than 
24” below finished grade; this depth applies to all conduits outside of building foundations 
including those under walks, open corridors or paved areas.

13. Utility company service conduits installation depth shall be as directed by their respective 
specifications and requirements.

B. Boxes

1. Before locating outlet boxes, check Construction Documents for type of construction and make 
sure that there is no conflict with other equipment.  Locate outlet boxes as shown and locate so 
as not to interfere with other Work or equipment.
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2. Install all outlet boxes flush within walls, ceiling and floors except where installed within non-
finished rooms, cabinetry, attic spaces or as indicated on Drawings.

3. Locate pull boxes and junction boxes within concealed, accessible locations where possible.

4. Do not install outlet boxes back-to-back with same stud space.  Where shown back-to-back, 
offset as required, and fill void with sound dampening material where requested by Owner.

5. In fire rated walls separate boxes by 24” minimum and with stud member.

6. Adjust position of outlet boxes within masonry wall to accommodate course lines.

3.3 INSTALLATION

A. Conduit

1. Minimum conduit size shall be 3/4” unless otherwise indicated.

2. All conduit work shall be concealed unless otherwise indicated.  Exposed conduits shall be 
permitted within unfinished rooms/spaces to facilitate installation.

3. Install conduit in complete runs prior to installing conductors or cables.

4. Make long radius conduits bends free from kink, indentations or flattened surfaces.  Make bends 
carefully to avoid injury or flattening.  Bends 1 1/4” size and larger shall be factory made ells, or 
be made with a manufactured mechanical bender.  Heating of steel conduit to facilitate bending 
or that damage galvanized coating will not be permitted.

5. Remove burrs and sharp edges at end of conduit with tapered reamer.

6. Protect and cover conduits during construction with metallic bushings and bushing “pennies” to 
seal exposed openings.

7. Assemble conduit threads with anti-corrosion, conductive, anti-seize compound and tighten 
securely.

8. Install conduits shall that no traps to collect condensation exist.

9. Fasten conduit securely to boxes with locknuts and bushings to provide good grounding 
continuity.

10. Install pull cords/line within any spare or unused conduits of sufficient length to facilitate future 
cable installation.

11. Penetrations

a. Locate penetrations within structural members as shown on Drawings and as directed by 
Architect or Engineer.  Should it be necessary to notch any framing member, make such 
notching only at locations and in a manner as approved by Engineer.

b. Do not chase concrete or masonry to install conduit unless specifically approved by Engineer.

c. Cutting or holes

1) Install sleeves for cast-in-place concrete floors and walls.  After installing conduit through 
penetration, seal using dry-pack grouting compound (non-iron bearing, chloride free and 
non-shrinking) or fire rated assembly if rated floor or wall.  Use escutcheon plate on floor 
underside to contain compound as necessary.

2) Cut holes with a hole saw for penetrations through non-concrete or non-masonry 
members.

3) Provide chrome plated escutcheon plates at all publicly exposed wall, ceiling and floor 
penetrations.

d. Sealing

1) Non-rated penetration openings shall be packed with non-flammable insulating material 
and sealed with gypsum wallboard taping compound.

2) Fire rated penetration shall  be sealed using a UL classified fire stop assembly suitable to 
maintain the equivalent fire rating prior to the penetration.
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3) Use escutcheon plates to hold sealing or fire rated compound as necessary.

e. Waterproofing

1) Make penetrations through any damp-proofed/waterproofed surfaces within damp/wet 
locations as such as to maintain integrity of surface.

2) Install specified watertight conduit entrance seals at all below grade wall and floor 
penetrations.

3) At roof penetrations furnish roof flashing, counter flashing and pitch-pockets compatible 
to roof assembly.

4) Where possible conduits that horizontally penetrate a waterproof membrane shall fall 
away from and below the penetration’s exterior side.

5) Make penetrations through floors watertight with mastic, even when concealed within 
walls or furred spaces.

12. Supports

a. Conduits shall be support and braced per OSHPD pre-approved anchorage systems when 
those methods are implemented and installed.

b. Sizes of rods and cross channels shall be capable of supporting 4 times and 5 times actual 
load, respectively.  Anchorage shall support the combined weight of conduit, hanger and 
conductors.

c. Support individual horizontal conduit 1 1/2” and smaller by means of 2 hole straps or 
individual hangers.

d. Galvanized iron hanger rods sizes 1/4” diameter and larger with spring steel fasteners, clips 
or clamps specifically design for that purpose for 1 1/2” conduits and larger.

e. Support multi-parallel horizontal conduits runs with trapeze type hangers consisting of 2 or 
more steel hanger rods, preformed cross channels, ‘J’ bolts, clamps, etc.

f. Support conduit to wood structures by means of bolts or lag screws in shear, to concrete by 
means of insert or expansion bolts and to brickwork by means of expansion bolts.

g. Support multi-parallel vertical conduits runs with galvanized Unistrut, Power-Strut or 
approved equal type supports anchored to wall.  Where multi-floored conduits pass through 
floors, install riser clamps at each floor.

h. Maximum conduit support spacing shall be in accordance with NECA Standard of Installation:

1) Horizontal runs:

a) 3/4” and smaller at 60” on centers, unless building construction prohibits otherwise, 
then 84” on centers.

b) 1” and larger at 72” on centers, unless building construction prohibits otherwise or any 
other condition, then 120” on centers.

2) Vertical runs:

a) 3/4” and smaller @ 84” on centers.

b) 1” and 1 1/4” @ 96” on centers.

c) 1 1/2” and larger @ 120” on centers.

d) Any vertical condition such as shaftways and concealed locations for any sized 
conduit, 120” on centers.

i. Anchorage for RMC/IMC supports unless otherwise specified:

1) < 1” IMC/RMC = #10 bolt/screw.

2) 1” IMC/RMC = 1/4” bolt/screw.

3) 1 1/2” and 2” IMC/RMC = 3/8” bolt/screw.

4) 3” IMC/RMC, 4” EMT = 1/2” bolt/screw.
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5) > 3”IMC/RMC = 5/8” bolt/screw.

j. Anchorage for EMT supports unless otherwise specified:

1) < 1 1/2” EMT = #10 bolt/screw.

2) 1 1/2” EMT = 1/4” bolt/screw.

3) 2, 2 1/2” and 3” EMT = 3/8” bolt/screw.

4) 4” EMT = 1/2” bolt/screw.

5) > 4”EMT = 5/8” bolt/screw.

B. Boxes

1. Install boxes as shown on Drawings and as required for splices, taps, wire pulling, equipment 
connections and Code compliance.

2. Install additional pull boxes, not shown on Drawings, in sufficient quantities to facilitate pulling of 
conductors and cables such that total spacing does not exceed 150 feet or 270 degrees, total; 
and maximum pulling tension will not be exceeded.

3. Install plaster rings on all outlet boxes in stud walls or in furred, suspended or exposed ceilings.  
Covers shall be of a depth suited for installation.

4. Provide gasketed cast metal cover plates where boxes are exposed in damp or wet locations

5. Install access door for boxes installed within concealed locations without access.

6. Install approved factory made knockout seal where knockouts are not present.

7. Refer to Architectural interior elevations and details shown for exact mounting heights of all 
electrical outlets.  In general, locate outlets as shown or specific and complies with Americans 
with Disabilities Act:

a. Convenience outlets: +18”AFF or +6” above counter or splash.

b. Local switches: +48”AFF or +6” above counter or splash.

c. Telecommunication outlets: +18”AFF or +48”AFF for wall telephone or intercom device.

d. Verify all mounting heights with Architectural Drawings, and where heights are not suited for 
construction or finish please consult Engineer or Architect.

8. Use conduit bodies to facilitate pulling of conductor or cables or change conduit direction.  Do not 
splice within conduit bodies.

9. Enclose pull box with additional rated gypsum board as necessary to maintain wall’s original fire 
rating.

10. Install galvanized steel coverplates on all open boxes within dry listed areas.

11. Install in-ground pull holes/boxes flush to grade finish at finished areas or 1” above finished 
landscaped grade.  Seal all conduits terminating in pull hole/box watertight.  Install and grout 
around bell ends where shown.  Cover and lids shall be removable without damage to adjacent 
finish surfaces.

12. Support

a. Accurately place boxes for finish, independently and securely supported by adequate 
blocking or manufacturer channel type heavy-duty box hangers for stud walls.  Do not use 
nails to support boxes.

b. Support boxes independent of conduit system.

c. Mount boxes installed within ceilings to 16 gauge metal channel bars attached to main 
runners or joists.

d. Support boxes within suspended acoustical tile ceilings directly from structure above when 
light fixture are to be installed from box.

e. Use auxiliary plates, bar or clips and grouted in place for masonry, block or pour-in-place 
concrete construction.
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3.4 APPLICATION

A. Conduit

1. RMC/IMC suitable for all damp, dry and wet locations except when in contact with earth.  IMC not 
suitable for hazardous locations as stated within CEC/NEC.

2. CRMC suitable for damp or wet locations, concealed within concrete or in contact with earth.

3. EMT suitable for exposed or concealed dry, interior locations.

4. PVC/RTRC suitable for beneath ground floor slab, except when penetrating, and direct earth 
burial.  Do not run exposed within concrete walls or in floor slab unless indicated on Drawings or 
per Engineer’s permission.

5. FMC suitable for dry locations only for connections to motors, transformers, vibrating 
equipment/machinery, controllers, valves, switches and light fixtures in less than 6 foot lengths.

6. LFMC application same as FMC above but for damp or wet locations.

B. Termination and joints

1. Use raceway fittings compatible with associated raceway and suitable for the location.

2. Raceways shall be joined using specified couplings or transitions where dissimilar raceway 
systems are joined.

3. Conduits shall be securely fastened to cabinets, boxes and gutters using (2) two locknuts and 
insulating bushing or specified insulated connector.  Where joints cannot be made tight and 
terminations are subject to vibration, use bonding jumpers, bonding bushings or wedges to 
provide electrical continuity of the raceway system.  Use insulating bushings to protect 
conductors where subjected to vibration or dampness.  Install grounding bushings or bonding 
jumpers on all conduits terminating at concentric or eccentric knockouts.

4. Terminations exposed at weatherproof enclosures and cast outlet boxes shall be made watertight 
using specified connectors and hubs.

5. Stub freestanding equipment conduits through concrete floors for connections with top of coupling 
set flush with finished floor.  Install plugs to protect threads and entrance of debris.

6. Install specified cable sealing bushings on all conduits originating outside the building walls and 
terminating within interior switchboard, panel, cabinet or gutters.  Install cable sealing bushings or 
raceway seal for conduit terminations in all grade level or below grade exterior pull, junction or 
outlet boxes.

7. Where conduits enter building from below grade inject into filled raceways pre-formulated rigid 2 
lbs. density polyurethane foam suitable for sealing against water, moisture, insects and rodents.

8. Install expansion fitting or expansion/deflection couplings per manufacturer’s recommendations 
where:

a. Any conduit that crosses a building structure expansion joint; secure conduit on both sides to 
building structure and install expansion fitting at joint.

b. Any conduit that crosses a concrete expansion joint; install expansion/deflection at joint.

c. Any conduit greater than 1-1/4” is routed along roof top in runs greater than 100 feet; install 
expansion fittings every 100 feet.

d. Engineer may allow FMC or LFMC in lieu of expansion fitting or expansion/deflection 
couplings on conduits 2” and smaller within accessible locations upon further review and 
written consent.

C. Boxes

1. Standard type suitable for all flush installations and all dry concealed locations.

2. Concrete type suitable for all flush concrete installations.

3. Masonry type suitable for all flush concrete and block installations.
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4. Surface cast meta type suitable for all exposed damp and wet surface mounted locations, and dry 
surface mounted locations less than 96” from finished floor

END OF SECTION
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SECTION 27 11 16

DATA RACKS AND ENCLOSURES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to telecommunication cabinets, racks 
and enclosures.

B. Related sections

1. Where items specified in other Division 27 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 27 05 26 – Grounding and Bonding for Communications

2. The requirements of this Section apply to all Division 27 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 2 -California Building Code (CBC); ICBO Uniform Building Code (UBC) with California 
amendments

2. EIA –Electronic Industries Alliance

a. 310; Cabinets, Racks, Panels,  and Associated Equipment

3. UL -Underwriters Laboratories, Inc.

a. 1863; Standard for Communications-Circuit Accessories

1.3 SUBMITTALS

A. Submit manufacturer’s data for grounding materials specified within this Section in accordance to 
Section 26 05 00.

1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

PART 2 - PRODUCTS

2.1 EQUIPMENT ENCLOSURE SYSTEMS

A. General:

1. Provide type, size and quantity as shown on Drawings.  Unless otherwise noted, completely 
enclose interior of enclosure, or ensembles of enclosures with equipment, blank or vent panels, 
including sides and top.  Provide rear access door except at enclosures flush with the wall behind 
or enclosures which are portable.

2. Provide enclosure systems conforming to the latest CBC requirements for seismic design.
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3. The drawings show a scheme of heat management based on generic conventionally packaged 
components to convey design intent.  Coordinate fans, blank panels, vent panels and related heat 
management provisions with products provided.

4. Equipment Enclosures:  Provide each bay with basic frame and pairs of adjustable mounting 
angles located at front and rear of each bay, angles tapped #10-32, EIA 310-D universally 
spaced.  At each bay, provide pontoon base, solid top panel and with fan where noted or 
scheduled and locking rear door.  Except where otherwise indicated, at each ensemble of bays, 
provide end (side) panels to provide complete enclosure.

B. Intermediate Distribution Enclosure

1. Drawing Reference:  WE##, where ## indicates minimum quantity of rack unit spaces.

2. Construction

a. Wall mounted, three part sectional, with:

1) Fixed mount wall terminal section.

2) Double hinge design for independent opening/motion of front door and main body.

3) Plexiglas locking front door with 16 gauge steel wall or as shown on Drawings.

b. Fully-adjustable 19” rails.

c. Combined depth of swing-away center section and fixed rear section to be not less than 24”.

d. Provide lockable hasp to secure rack sections.  Owner will supply padlock.

e. Enclosure shall be phosphate pre-treated and finished in a durable black powder coat finish.

f. Opening, 4” minimum for exhaust fan mounting on main body section. Provide fan and 
thermostat as described within this Section.

g. Manufacturers

1) Rittal EL Series, B-Line E2 Series or approved equal.

C. Intermediate Distribution Cabinet

1. Drawing Reference:  WC##, where ## indicates minimum quantity of rack unit spaces.

2. Construction

a. Wall mounted, two piece design, with:

1) Fixed mount wall terminal section.

2) Solid locking front door with 16 gauge steel construction.

b. Provision for enclosed, integrated duplex receptacle when shown on Drawings.

c. Enclosure shall be phosphate pre-treated and finished in a durable black powder coat finish.

d. Opening, 4” minimum for exhaust fan mounting. Provide fan and thermostat as described 
within this Section.

e. Manufacturers

1) Hubbell Rebox series, Chatsworth ThinLine II or approved equal.

D. Full Height Equipment Relay Rack, Two Post System

1. Drawing Reference:  2RR##, where ## indicates minimum quantity of rack unit spaces.

2. Construction

a. Channels shall be 12 gauge steel minimum with #10-32 mounting holes.

b. Rack shall be phosphate pre-treated and finished in a durable black powder coat finish.

3. Manufacturers

a. Hubbell, Chatsworth, B-Line or approved equal.

E. Full Height Equipment Relay Rack, Four Post System
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1. Drawing Reference:  4RR##, where ## indicates minimum quantity of rack unit spaces.

2. Construction

a. Channels shall be 12 gauge steel minimum with #10-32 mounting holes.

b. Rack shall be phosphate pre-treated and finished in a durable black powder coat finish.

3. Manufacturers

a. Hubbell, Chatsworth, B-Line or approved equal.

F. Full Height Equipment Enclosure

1. Drawing Reference:  FE##, where ## indicates minimum quantity of rack unit spaces.

2. Construction

a. Channels shall be 12 gauge steel minimum with #10-32 mounting holes.  All steel panels and 
door shall be 16 gauge CRS minimum.

b. Enclosure shall be phosphate pre-treated and finished in a durable black powder coat finish.

c. Removable front and rear locking doors with universal swing capability.  Provide front 
Plexiglas door and rear steel, vented unless noted otherwise on Drawings.

d. Field removable steel side panels.

e. Install top panel with 2 openings minimum for exhaust fan mounting. Provide 2 fans and 
thermostat as described within this Section. Install wire guards over unused openings.

f. Adjustable feet for leveling.

g. Capable, with proper option, to comply with CBC Zone 4 seismic requirements.

h. EIA 310-D compliant and UL listed.

3. Manufacturers

a. Hubbell, Chatsworth, B-Line or approved equal.

2.2 RACK PANELS AND ACCESSORIES:

A. Rack Mounting Screws:

1. Screws 10-32; length as required for at least ¼” excess when fully seated; oval head with black 
plastic non marring cup washer or equivalent ornamental head; nickel, cadmium or black plated; 
Phillips, Allen Hex, Square-Tip or Torx drive.  Slotted screws are not acceptable.

B. Vertical Wire Management Section:

1. All Steel construction with black finish.

2. Total cross-sectional area of vertical tray shall be greater than 26 square-inches.

3. Universal hole pattern to bolt to rack channel.

4. Provide matching de-attachable front covers.

5. Manufacturers

a. Panduit, Hubbell or approved equal.

C. Horizontal Wire Management Panel (1 or 2 Rack Unit(s)):

1. All Steel construction with black finish.

2. Panel without cover will not be accepted.

3. Manufacturers

a. Panduit, Hubbell or approved equal.

D. Blank Panels:

1. Flanged steel construction with black finish.
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2. Manufacturers

a. Middle Atlantic Products, Atlas/Soundolier or approved equal.

E. Vent Panels:

1. Flanged steel construction with black finish.

2. Manufacturers

a. Middle Atlantic Products, Atlas/Soundolier or approved equal.

2.3 EQUIPMENT ENCLOSURE VENTILATION:

A. Enclosure exhaust fan

1. Characteristics

a. UL labeled 4 ½” diameter fan of smooth ball bearing design.

b. Electrical: 115Vac, 60Hz

c. Air flow:  approximately 50CFM

d. Sound level: <40dBA

2. Supply metal wire guard where exposed.

3. Manufacturers

a. Comair Rotron, Rittal or approved equal.

B. Enclosure thermostat

1. Characteristics

a. UL labeled device with bi-metal temperature sensitive element.

b. Temperature control range from +10C to +60C

c. Electrical

1) Requirements: 115Vac, 60Hz

2) Output Contact: 1A minimum at 120Vac

2. Manufacturers

a. Rittal, Honeywell or approved equal.

2.4 EQUIPMENT ENCLOSURE POWER, PROTECTION AND SIGNAL GROUNDING

A. Receptacle Strip, One(1) Circuit.

1. Features/Construction:

a. Receptacles

1) Outlets shall be NEMA 5-15R with isolated ground.

2) Provide 1 duplex receptacle for every 12” of rack height with no fewer than 2 and no 
greater than 7 duplex receptacles for any one rack/enclosure.

b. Power strip shall be ready for hardwire installation with junction box or 36” minimum flexible 
whip connection.

c. All steel construction with durable powder coat finish.

d. UL labeled.

e. Provide mounting hardware as necessary to rack chassis.

2. Acceptable

a. Middle Atlantic Products, Wiremold or approved equal.
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PART 3 - EXECUTION

3.1 INSTALLATION

A. Combustible material, other than incidental trim of indicated equipment, is prohibited within equipment 
racks.

B. Access shall not require de-mounting or de-energizing of equipment.  Install access covers, hinged 
panels or pull-out drawers as required to insure complete access to terminals and interior 
components.

C. Provide adequate work room clearances per CEC Article 110.

D. Provide permanent labels for all equipment devices installed within rack(s)/enclosure(s).

E. Ventilation System

1. Connect thermostat and exhaust fans to enclosure’s receptacle/branch circuit, and comply with 
CEC for wiring and overcurrent protection.

2. Mount thermostat at rear of enclosure, closest to top of either one third the distance from 
enclosure top or highest mounted active hardware component.

3. Set thermostat at +32C (+90F).

F. Anchorage wall and floor mounted racks/enclosures to structural members to withstand seismic 
forces based upon rack/enclosure’s maximum load capacity.

END OF SECTION
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SECTION 27 15 13

COPPER TELECOMMUNICATIONS/DATA CABLING AND DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to copper data communication cabling 
systems and copper based telecommunication, which include.

a. Category 6 cabling

1) Provide scheduled station plates at each indicated location.  Provide labeled Category 6 
modules in the plates, and document per Specifications.

2) Homerun all station cabling from each universal Category 6 data jack to the indicated 
MDF or IDF.

3) Provide Category 6 patch panels where indicated.  Terminate and test Category 6 cabling 
as detailed within the Specifications.

4) Terminate, test and document Category 5E cabling as detailed within the Specifications.

b. Category 3, RUS (REA) and USOC telephone cabling

1) Provide scheduled station plates at each indicated location.

2) Homerun all station cabling from each telephone jack to indicated cabinet/telephone 
backboard.

3) Provide punch blocks as necessary; terminate and test as detailed within the 
Specifications.

B. Related sections

1. Where items specified in other Division 27 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 27 05 26 – Grounding and Bonding for Communications

b. 27 11 16 – Data Racks and Enclosures

c. 27 05 28 – Pathways for Communication System

2. The requirements of this Section apply to all Division 27 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. ANSI –American National Standards Institute

a. ISO/IEC 11801; Information technology - Generic cabling for customer premises

2. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

3. CFR –Code of Federal Regulations
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a. Title 7 –Agriculture, Part 1755 – Telecommunications Standards and Specifications for 
Materials, Equipment and Construction

b. Title 47 –Telecommunication, Part 68 – Connection of Terminal Equipment to the Telephone 
Network.

4. TIA/EIA – Telecommunications Industry Association/Electronic Industries Alliance

a. Wiring/Cabling Standards

1) TIA/EIA-568-B.1; Commercial Building Telecommunications Cabling Standard - Part 1: 
General Requirements

2) TIA/EIA-568-B.2; Commercial Building Telecommunications Cabling Standard - Part 2: 
Balanced Twisted Pair Cabling Components

3) TIA/EIA-569-A; Commercial Building Standards for Telecommunications Pathways and 
Spaces

4) TIA/EIA-606; Administration Standard for the Telecommunications Infrastructure of 
Commercial Buildings

5) TIA/EIA/IS-729; Technical Specifications for 100 Ohm Screened Twisted-Pair Cabling

6) TIA/EIA-758; Customer Owned Outside Plant Telecommunications Cabling Standard

7) TSB67; Transmission Performance Specifications for Field Testing of Unshielded 
Twisted-Pair Cabling Systems

8) TSB95; Additional Transmission Performance Guidelines for 4-Pair 100 Category 5 
Cabling

5. ICEA –Insulated Cable Engineers Association

a. S-56-434; Polyolefin Insulated Communications Cables For Outdoor Use

b. S-80-576; Category 1 & 2 Individually Unshielded Twisted Pair Indoor Cables for Use in 
Communications Wiring Systems

c. S-90-661; Category 3, 5, & 5e Individually Unshielded Twisted Pair Indoor Cable for Use In 
General Purpose and LAN Communication Wiring Systems

d. S-101-699; Standard For Category 3 Individually Unshielded Twisted Pair Indoor Cable For 
Use In General Purpose Non-Lan Telecommunication Wiring Systems

6. IEEE –Institute of Electrical and Electronic Engineers

a. C2; National Electrical Safety Code (NESC)

b. 802.3; Information Technology -Local and Metropolitan Area Networks

c. 820; Standard Telephone Loop Performance Characteristics

7. NECA –National Electrical Contractors Association

a. NECA/BICSI 568; Standard for Installing Commercial Building Telecommunications Systems

8. UL –Underwriters Laboratories, Inc.

a. 444; Communications Cables

b. 497; Standard for Protectors for Paired-Conductor Communications Circuits

c. 1581; Reference Standard for Electrical Wires, Cables, and Flexible Cords

d. 1666; Standard Test for Flame Propagation Height of Electrical and Optical-Fiber Cables 
Installed Vertically in Shafts

e. 1685; Standard for Vertical-Tray Fire-Propagation and Smoke-Release Test for Electrical and 
Optical-Fiber Cables

f. 1863; Standard for Communications-Circuit Accessories
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9. U.S. Department of Agriculture, Rural Utilities Service (RUS), formerly Rural Electrification 
Administration (REA) Standards

a. PC-2; Splicing Plastic Insulated Cables

b. PC-4; Acceptance Tests and Measurements of Telephone Plant

c. PE-22; Aerial and Underground Telephone Cable

d. PE-33; Shield Bonding Connectors

e. PE-39; Filled Telephone Cables

f. PE-52; Telephone Cable Splicing Connectors

g. PE-60; Trunk Carrier Systems

h. PE-74; Filled Splice Closures

i. PE-87; Terminating (TIP) Cable

j. PE-89; Filled Telephone Cable with Expanded Insulation

k. TE&CM Section 644; Design and Construction of Underground Cable

1.3 SYSTEM PERFORMANCE STANRDARDS

A. Voice copper plant

1. To Universal Service Ordering Code (USOC) Standards (CFR Title 47, Part 68, Subpart F, 
Section 68.502) and other appropriate authorities.

2. Where voice plant cabling is specified for connection to RJ-11 or RJ-14 jacks conform to USOC 
and Category 3 standards as demonstrated using the appropriate test equipment.

B. Category 6 copper cabling plant:

1. To applicable EIA/TIA standards using a digital cable analyzer as specified herein.

1.4 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Installer Qualifications

1. The work performed under this Section shall be certified by the manufacturer of the equipment 
and components being furnished and be authorized by the manufacturer to install and convey the 
product warranty and performance guarantee to the Owner upon completion of Contract.

2. Installing Contractor must have a minimum of three years previous experience in data 
communications and/or telecommunication systems installation.  All Contractors and/or Vendors 
supplying all or parts of the work described herein shall supply three project references within the 
Submittal package at the Engineer’s request, which substantiate the Contractor/Vendors’ 
previous experience as noted herein.

C. Testing Equipment

1. Furnish in conformance with the applicable requirements of this Section.

2. Test systems using at least one each of the following test measurement devices or approved 
functional equivalents:
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a. Digital cable analyzer with applicable copper and/or fiber testing standards required within 
this Section.

b. Cabling plant tester capable of detecting shorts, opens, reversals and miswires.

c. Tone test set capable of analyzing line condition of voice lines.

d. Any other items of equipment or materials required to demonstrate conformance with the 
Contract Documents.

1.6 DELIVERY, STORAGE AND HANDLING

A. Wire shall be in original unbroken package.  Obtain approval of Inspector or Engineer before 
installation of wires.

B. Handle carefully to avoid damage to internal components, enclosure and finish.

C. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.7 WARRANTY

A. Furnish guarantee in accordance with and in form required under Section 26 05 00.

B. Provide 15 year manufacturer’s warranty covering application assurance, product, cable, and labor 
for installations performed by a certified installer using the manufacturer’s connecting hardware and 
qualified cables.

PART 2 - PRODUCTS

2.1 DATA/VOICE CATEGORY-6 RATED COPPER CABLES

A. General

1. Exceeds EIA/TIA-568 Category 6 requirements and tested to 300Mhz.

2. Conductors shall be no small than 24AWG solid annealed bare copper.

3. Outdoor, underground cables must be UL listed for wet applications.

4. Cabling construction and use shall comply with CEC Article 800.

B. Indoor, General (Type CM/CMG/CMR/CMP)

1. Drawing Reference: UTP6-4

2. Cables installed within vertical shafts or risers shall be Type CMR or CMP listed.

3. Construction: Thermoplastic insulated 8 conductor (4 pair) assembly with flame retardant PVC 
jacket.

4. Manufacturer: Commscope UltraMedia, Mohawk AdvanceNet, Superior Essex NetGain or 
approved equal.

C. Indoor, Plenum (Type CMP)

1. Drawing Reference: UTP6-4P

2. Construction: FEP/PE insulated 8 conductor (4 pair) assembly with low smoke PVC/FEP jacket.

3. Manufacturer: Commscope UltraMedia, Mohawk AdvanceNet, Superior Essex NetGain or 
approved equal.

D. Outdoor, Underground

1. Drawing Reference: UTP6-4OP

2. Construction: FEP/PE insulated 8 conductor (4 pair) assembly with floodant compound and PE 
jacket.
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3. Manufacturer: Mohawk AdvanceNet or approved equal.

E. Indoor, Shielded (Type CM/CMG/CMR/CMP)

1. Drawing Reference: STP6-4

2. Construction: FEP/PE insulated 8 conductor (4 pair) with an overall tape/drain shield and flame 
retardant PVC or low smoke PVC/FEP jacket.

3. Manufacturer: Mohawk AdvanceNet or approved equal.

F. Outdoor, Underground Shielded

1. Drawing Reference: STP6-4OP

2. Construction: PE/PVC insulated 8 conductor (4 pair) with an overall tape/drain shield, floodant 
compound and PE/PVC jacket.

3. Manufacturer: Mohawk AdvanceNet  or approved equal.

2.2 TELEPHONE PLANT COPPER CABLES

A. General

1. Cables which interconnect interior distribution centers and terminate at station jacks shall conform 
to ICEA S-80-576, Category 1 or Category 3 standards.

2. Conductors shall be 22AWG solid annealed bare copper with minimum pair counts indicated on 
the plans.

3. Outdoor, underground cables must be UL listed for wet applications.

4. Cabling construction and use shall comply with CEC Article 800.

B. Indoor, General (Type CM/CMG/CMR/CMP)

1. Drawing Reference: UTP-##, where ## refers to required pair count

2. Cables installed within vertical shafts or risers shall be Type CMR or CMP listed.

3. Construction: Thermoplastic insulated conductors situated as paired assemblies with a flame 
retardant PVC jacket.

4. Manufacturer: Belden, Mohawk or approved equal.

C. Indoor, Plenum (Type CMP)

1. Drawing Reference: UTP-##P, where ## refers to required pair count

2. Construction: FEP/PE insulated conductors situated as paired assemblies with a low smoke 
PVC/FEP jacket

3. Manufacturer: Belden, Mohawk or approved equal.

D. Outdoor, Underground Within Duct

1. Less than (<) 4 pair trunk cables

a. Drawing Reference: STP-##OP, where ## refers to required pair count

b. Construction: Polyolefin, PE or PVC insulated conductors situated as paired assemblies with 
a foil shield, floodant compound and PE jacket.

c. Manufacturer: Belden, Westpenn Aquaseal or approved equal.

2. Greater than (>) 4 pair trunk cables

a. Drawing Reference: STP-##OP, where ## refers to required pair count

b. Construction:

1) Shall be RUS (REA) PE-89 listed, and suitable for direct burial.

2) PE jacket with aluminum tape shield and flooded core assembly.
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3) The core assembly shall consist of twisted pair cables with : polyolefin insulation.

c. Manufacturer: General Cable, Superior Essex SEALPIC-FSF or approved equal.

2.3 DATA/VOICE STATION JACKS & MODULES

A. General Jack and Module Requirements

1. Meets or exceeds the following configuration and performance standards where applicable:

a. EIA/TIA 568B

b. ISO/IEC 11801, Class E

c. UL1863

d. CEC/NEC Article 800

e. FCC Part 68

2. High impact, flame retardant thermoplastic.

3. Integral locking mechanism upon insertion of a modular plug.

B. Voice jack USOC grade

1. Six (6) position, RJ25 configuration jack conforming to USOC requirements.

2. Manufacturers

a. Leviton, Siemon or approved equal.

C. Voice and/or data jack, Category 3

1. Eight (8) position, RJ45 configuration jack conforming to EIA/TIA 568B and USOC requirements.

2. Manufacturers

a. Leviton, Siemon or approved equal.

D. Data jack Category 6

1. Eight (8) position, RJ45 configuration jack conforming to EIA/TIA 568B requirements.

2. Manufacturers

a. Leviton eXetreme, Siemon Ultra Max or approved equal.

2.4 TELECOMMUNICATION STATION PLATES

A. Modular plates

1. Construction

a. Modular, with snap-in receptacle options as scheduled.

b. Single gang plate size and mounting.

c. Options for 1 to 6 modular jacks per plate.

d. Plate face shall be nylon; color shall be compatible with adjacent wall finish, unless otherwise 
indicated.

e. Integral labeling provided for plate identifier and identifier for each receptacle on the plate.  
Provide as follows:

1) Plate nominally 1-½” by ½”recessed slot with clear plastic cover over paper label.  See 
labeling requirements in Part 3 of this Section.

2) Receptacle identifier(s) shall be iconic or literal descriptions of each receptacle type.

f. System shall provide at minimum the following receptacle options:

1) RJ45 Category 3 or RJ25 voice



Roger K. Fall Transit Center – Phase 3 TI 27 15 13 - 7 Copper Telecommunications/
 Data Cabling and Devices

2) RJ45 Category 6 data

3) 75 BNC

4) 75F

5) Phono (RCA) type

6) ST fiber adapter

7) SC fiber adapter

8) S video

9) Blank plate fillers as required to fill unused area.

2. Manufacturers

a. Leviton QuickPort MOS, Siemons CT or approved equal

B. Wall phones plates (non-VOIP or Category-6 jack type)

1. Construction

a. Single gang plate size and mounting.

b. Plate face shall be stainless steel with 2 mounting stud type screws for mounting of telephone 
handset; unless otherwise indicated.

c. Jack shall be USOC voice grade as described above.

2.5 CABLE TERMINATION EQUIPMENT AND RELATED, CATEGORY RATED

A. Data Patch Panels, Category 6 Rated, Rack Mounted

1. Drawing Reference:  ##C6PP, where ## refers to port count.

2. Functions/Features

a. 19” EIA rack mountable.

b. 24 ports per one (1) EIA rack unit (1.75”) minimum, unless otherwise noted on Drawings.

c. Keyed, block form RJ-45/Category 6 jacks and 110 terminations meeting specifications 
elsewhere herein.

1) Arranged in rows on steel panel.

2) Jacks on front and terminations on rear.

d. Port identifier label space on front.

e. Provide wire management rings in a ratio of at least 4 rings for every 24 ports.

3. Manufacturers

a. Leviton, Siemon or approved equal.

B. Category 3 Terminal Block with Pre-Wired RJ21C Connector

1. Drawing reference: 110PWTB##, where ## refers to pair count.

2. Features/Functions

a. Type 110 terminal block with pre-wired RJ21C 50 pin connector on block or on end of pigtail 
stub cable.

b. Meets Category 3 specifications.

3. Manufacturers

a. Siemon S110A series, Siemon S700 or approved equal.

C. Category 3 Rack Mount Patch Panels with Pre-Wired RJ21C Connector
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1. Drawing reference: ##110PWC3PP, where ## designates port count.

2. Features/Functions/Construction

a. 19” EIA rack mount panel.

b. Front face: RJ45 jacks

c. Rear face: Pre-wired RJ21C 50 pin connector(s).

d. Printed Circuit board linking RJ45’s to RJ21C – all four pairs wired straight through.

e. Meets Category 3.

f. At least 24 Jacks per rack unit (RU).

3. Manufacturers

a. Siemon, Signamax or approved equal.

2.6 MISCELLANOUS DEVICES

A. Shield Connectors

1. Shield connectors shall make a stable, low-impedance electrical connection between the shield of 
the communications cable and a conductor such as a strap, bar or wire.

2. The connector shall be made of tin-plated tempered brass.

3. RUS PE-33 compliant.

4. Manufacturers

a. Preformed Line Products Servi-Bond or approved equal.

B. Grounding Braid

1. Ground braid shall provide low electrical impedance connections for dependable shield bonding.

2. The braid shall be made from 1/2” wide flat tin-plated copper, length as required.

3. Provide eyelets as necessary for bonding purposes.

4. Manufacturers

a. Thomas Betts, 3M or approved equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that all raceways have been de-burred and properly joined, coupled, and terminated prior to 
installation of cables.  Verify that all raceways are clear of foreign matter and substances prior to 
installation of wire or cable.

B. Inspect all conduit bends to verify proper radius.  Comply with Code and cable manufacturer 
requirements for minimum permissible radius and maximum permissible deformation.

3.2 INSTALLATION

A. Separation of Wires: Comply with EIA/TIA-569 rules and CEC/NEC 800-52 for separation of 
unshielded copper voice and data system cables from potential EMI sources, including electrical 
power lines and equipment.

B. All necessary interconnections, services, and adjustments required for a complete and operable 
system shall be provided.  All installation work must be done in accordance with the safety 
requirements set forth in the general requirements of IEEE C2 and CEC/NEC 800.
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C. Unless otherwise noted, all trunk and backbone cables and conductors shall have surge and ground 
protection installed at each end which meets RUS PE-60 requirements.  Refer to requirements herein 
and within the referencing Section as to the acceptable products in each application.

D. Wire and cable installation:

1. All wire and cable shall be continuous and splice-free for the entire length of run between 
designated connections or terminations.

2. At designated splices, maintain conductor color code across all splices.

3. Copper conductor voice cable outside plant splicing shall be accomplished in accordance with 
RUS PC-2.

4. All shielded cables shall be insulated.  Do not permit shields to contact conduit, raceway, boxes, 
panels or equipment enclosures.

5. Within buildings, make splices only in designated terminal cabinets and/or on designated 
equipment backboards.

6. Outdoor splices shall not be permitted except where specifically noted or where required by the 
run length.  Where run lengths require outdoor splices not noted on the drawings, notify Engineer 
in writing for direction before proceeding.

7. Do not subject wire and cable to tension greater than that recommended by the cable 
manufacturer.  Use multi-spool rollers where cable is pulled in place around bends.  Do not pull 
reverse bends.

8. Provide a box loop for all wire and cable routed through junction boxes or distribution panels.  
Provide tool formed thermal expansion loops at cable at manholes, handholes and at both sides 
of all fixed mounted equipment.  Cable loops and bends shall not be bent at a radius greater than 
that recommended by the manufacturer.

9. Secure all wire and cable run vertically for continuous distances greater than thirty (30) feet.  
Secure robust non-coaxial cables with screw-flange nylon cable ties, kellem grip or similar 
approved devices appropriate to weight of cable.  For all other cables, provide symmetrical 
conforming nonmetallic bushings or woven cable grips appropriate to weight of cable.

10. Where drawings specifically permit use of exposed cable installation in Plenum and/or 
Suspended Ceiling voids, conform to the following:

a. Conform to EIA/TIA 569 with respect to separation from power and radio frequency (RF) 
sources.  Provide at least twice the listed separation at fluorescent light fixtures, ballasts and 
similar high intensity EMF sources (including but not limited to motors, transformers and 
copiers).

b. Support:  Provide support for all cabling.  Do not place or attach directly to T-bar grid, 
concealed spline grid, flexible or rigid ductwork, HVAC registers, sprinkler piping or fixtures, 
light fixtures.

1) Provide supports at least 48” on center, with cables installed with slight sag to ensure 
conformance with EIA TSB40 tensioning and stress limits.

c. Placement:  Do not obscure access to access doors, hatches, air dampers, valves, cable 
trays, junction boxes, pull boxes or similar areas of access.

d. Place EMT pipe sleeves at all wall penetrations.  Fire stop sleeves and cables where 
penetrating a rated wall with an approved UL assembly.

11. Wiring practices

a. Land all non-coaxial field wiring entering each equipment rack at specified terminal devices 
prior to connection to any equipment or devices within racks.  At Contractor’s option and at 
no additional costs to Owner, such terminals may be located in the equipment racks or in the 
terminal cabinets provided.
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b. Apply all crimp connectors only with manufacturer’s recommended ratchet type tooling and 
correct crimp dies for connector and wire size; pliers type crimp tooling shall not be 
acceptable.

c. Coordinate insulation displacement (quick connect) terminal devices with wire size and type.  
Comply with manufacturer’s recommendations, and make connections with automatic impact 
type tooling set to a recommended force.

d. Make all connections to screw-type barrier blocks with insulated cirmp-type spade lugs.  Lugs 
are not required at captive compression terminal type blocks.  Provide permanent designation 
strips designed for use with the terminal blocks provided.  Make neat, intelligible markings 
with indelible markers equivalent to “Sharpie”.

e. Tin terminated shield drain wires and insulate with heat shrinkable tubing.

f. Use only rosin core 60/40 tin/lead solder for all solder connections.

g. Dress, lace or harness all wire and cable to prevent mechanical stress on electrical 
connections.  No wire or cable shall be supported by a connection point.  Provide service 
loops where harness of different classes cross or where hinged panels are to be 
interconnected.

h. Termination and build-out resistors and related circuit correction components shall be visible.  
Do not install in connector shells or internally modify equipment.  Show locations on Record 
Drawings.

i. Correct any and all of the following unacceptable wiring conditions:

1) Deformed, brittle or cracked insulation.

2) Torn or worn cable jacket.

3) Excessively scored cable jackets

4) Insulation shrunken or stripped further than 1/8” away from the actual point of connection 
within a connector, or on a punch block.

5) Cold solder joints.

6) Flux joints.

7) Solder splatter.

8) Ungrommeted, unbushed, or uninsulated wire or cable entries.

9) Deformation or improper radius of wire or cable.

12. Data cabling wiring practice (For copper cabling used in circuits of >1.0 Mbps conform to the 
following, in addition to the general requirements above.)

a. Limit cable bends to a minimum radius of eight (8) times cable diameter except where 
otherwise noted herein.

b. At junction boxes, form circular radius bends of eight times cable diameter minimum.  Up to 

two (2) flat bends of 90 or less are permitted in any single cable run where necessary to 

accommodate field wiring conditions.   Flat bends exceeding 90 will not be accepted.

c. At the receptacle, a single bend of 90 or less and a 1 inch radius shall be permitted subject 
to the cable manufacturer certification of such an installation meeting Category 5E 
requirements.  Contractor to field verify the performance of the proposed installation in a 
mockup using the proposed cabling, jacks, raceway and listed test equipment prior to 
proceeding.

d. Tie wraps to be hand (not tool) tightened.

e. Total run not to exceed 92 meters (300 feet).  If condition exists report exceeded 
requirements to Engineer.

13. Labeling
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a. Provide permanent identification of run destination at all raceway terminations.  Identify at 
each manhole, vault, handhole, terminal cabinet, pull box, equipment rack and 
receptacle/outlet.

b. Unless otherwise noted, conform to the standards and methods of EIA/TIA 606.

c. Identify all wire and cable clearly with permanent labels rapped about the full circumference 
within one (1) inch of each connection.  Provide any of the following:

1) Continuous permanent imprint; equivalent to Clifford of Vermont, Inc. “Quick-Pull”.

2) Direct hot stamp.

3) Heat shrinkable factory hot stamped; equivalent to Bradysleeve Heatshrink.

4) Adhesive strip printed labels wrapped the full circumference of the wire and sealed with 
clear heat shrink tubing; equivalent to Thomas Betts or Panduit Insta-code with clear 
heat-shrunk tubing equivalent to Alpha.

5) Outside Plant, in Manholes or Pull Boxes.  Panduit Fiber Optic Cable Marker Tags (Type 
PST-FO) or Lead tags, 2” square, drilled for cable attachment.  Use cable ties or THWN 
#12 or 2 #14 wrapped twice around the cable bundle and secure to tag using a crimp 
fastener.

d. Indicate:

1) Indicate the number designated on the associated field or shop drawing or run sheet, as 
applies.  Assign wire or cable designations consistently throughout a given system.  Each 
wire or cable shall carry the same labeled designation over its entire run, regardless of 
intermediate terminations.

2) Indicate installation date.

e. Terminal cabinet, pull box and manhole, handhole, vault or similar locations subject to abuse, 
label in accordance to Section 26 05 00.

1) Patching Bays and Jacks and Receptacles containing six or fewer jacks/outlets:  Provide 
designation strip holders with clear plastic covers to retain replaceable designation strips.  
Provide designation strips with block lettering on permanent background in contrasting 
color.  Use photographic print, laser print on acid free paper, plotting ink on Mylar, or 
equivalent non-fading process.  Alternatively, provide black on white adhesive labels 
equivalent to those produced by Brother brand P-Touch Letter Machine.  Embossed 
plastic (Dymo) labels shall not be acceptable.  The presence of manufacturer provided 
silk screen iconic identification labels shall not relieve the contractor from the requirement 
to identify the receptacle with its associated cabling and circuit.

14. Signal grounding procedures

a. Where items specified in Section 28 05 26 conflict with the requirements of this Section, the 
most stringent requirement shall govern.

b. Equipment enclosures shall not be permitted to touch each other unless bolted together and 
electrically bonded.

c. Ground and bond equipment racks and similar equipment enclosures containing powered 
equipment exclusively to a telecommunication grounding bus bar.

d. At each rack, provide a lug bonded to the rack frame with a #10 Cu THWN stranded wire to 
the rack isolated ground bus.

e. Equipment signal ground shall be to racks isolated ground bus via the green wire of the 
equipment power cord.  Where equipment uses an ungrounded power cord, provide #12 
green bond wire to rack isolated ground bus bar.  At equipment housing, provide crimp lug 
and suitable hardware for bonding.

f. Shielded cables of this section shall be grounded exclusively to a telecommunication 
grounding bus bar by a single path.  Shield shall be tied to ground bar at one end only, i.e., at 
the low potential (receiving) end of run, unless otherwise noted.
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3.3 FIELD QUALITY CONTROL

A. General

1. Test and report on each intermediate cabling segment separately, including station cabling, 
horizontal distribution (each segment, if multiple) and telecommunications closet wiring.

2. Test each end to end cable link.

3. Submit copy of final results on paper and in machine readable form, organized by circuit number, 
consistent with circuit numbering scheme used in preparing submittal drawings and in labeling 
receptacles and terminations.

a. Submit machine-generated documentation and raw data of all test results on Contractor-
provided, Owner approved forms; and in electronic format approved by the Owner.

b. Where the machine-generated documentation requires use of a proprietary computer 
program to view the data, provide the Owner with 1 licensed copy of the software.

c. Provide registered testing software used for the actual tests to the Owner/Engineer for review 
of test data as may be required.

B. Station Wiring, General

1. Test station wire only after all pairs of station wire in a work area have been terminated at both 
ends, and no work of this Section or other Sections may cause physical disturbance to the wiring.

2. Correct any and all transpositions found, and retest.

3. If any conductor in a station wire tests either open or short, then the entire station wire is to be 
removed, replaced and retested.

C. Inside Cabling

1. Using a listed Category 6 cable test set, test and submit report on the parameters specified.  
Report whether tested link passes or fails the Category 5E standards outline within EIA/TIA-568.

2. Note exceptions to required Category standards.  Remedy and retest.

D. Telephone:  Outside Plant, Inside Riser Wire, Voice Station Wire (where not Category rated):

1. General

a. A new cable shall be tested only after all wires within the cable have been terminated at both 
ends.

b. For unshielded cable, “measurements to ground” means an electrical connection to the 
Telecommunications Ground Bus, building steel, electrical metallic conduit or a water pipe.

c. The Contractor shall correct all defects possible.

d. If the maximum number of un-repairable defective pairs exceeds 4% of the cable’s pair count, 
the cable shall be deemed unacceptable and shall be replaced.  Replace, re-terminate and 
retest new cable at no additional cost to the Owner.

2. Test procedures

a. Test #1 – Continuity:

1) Meter set for 20 full scale ohm reading.  Each pair shall be shorted at one end and the 
loop resistance value read at the other.

2) The difference between the largest and the smallest resistance reading from each pair in 
the cable shall be no more than 10 percent of the largest reading.

b. Test #2 – Balance, Polarity and Conductor Transpositions:

1) Upon passing Test #1, the tester at one end of cable shall ground tip side of each pair in 
turn.  The tester at other end of cable reads resistance to building ground of same 
conductor.
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2) Reading for each tip conductor in pair of approximately on-half of loop resistance value 
from Test #1.

3. Test Report

a. Submit Test Report.  Documentation shall include loop resistance regarding any opens, 
shorts, transpositions as well as corrective actions.

END OF SECTION
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SECTION 27 15 23

FIBER OPTIC CABLING AND DEVICES

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to fiber optic based data 
communication cabling systems which include:

a. Provide all necessary cabling and termination equipment for a complete cabling system.

b. Terminate, test and document fiber optic cabling as detailed within the Specifications.

B. Related sections

1. Where items specified in other Division 27 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 27 11 16 – Data Racks and Enclosures

b. 27 05 28 – Pathways for Communication System

2. The requirements of this Section apply to all Division 27 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. ANSI –American National Standards Institute

a. INCITS 263; Fiber Distributed Data Interface (FDDI) - Token Ring Twisted Pair Physical 
Layer Medium Dependent (TP-PMD)

b. ISO/IEC 11801; Information technology - Generic cabling for customer premises

2. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

3. CFR –Code of Federal Regulations

a. Title 7 –Agriculture, Part 1755 – Telecommunications Standards and Specifications for 
Materials, Equipment and Construction

b. Title 47 –Telecommunication, Part 68 – Connection of Terminal Equipment to the Telephone 
Network.

4. TIA/EIA –Telecommunications Industry Association/Electronic Industries Alliance

a. Fiber Optic Standards

1) TIA/EIA-455 Series; Fiber Optic Test Procedures including TIA/EIA-455-B; Standard Test 
Procedure for Fiber Optic Fibers, Cables, Transducers, Sensors, Connecting and 
Terminating Devices, and other Fiber Optic Components, and All latest FOTPs related to 
fiber optic cables, connectors and passive devices.

2) TIA/EIA-4920000-B; Generic Specification for Optical Waveguide Fibers
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3) TIA/EIA-492A000-A; Sectional Specification for Class Ia Multimode, Graded-Index 
Optical Waveguide Fibers

4) TIA/EIA-492AAAA-A; Detail Specification for 62.5μm Core Diameter/125μm Cladding 
Diameter Class Ia Graded-Index Multimode Optical Fibers

5) TIA/EIA-492AAAB; Detail Specification for 50μm Core Diameter/125μm Cladding 
Diameter Class Ia Graded-Index Multimode Optical Fibers

6) TIA/EIA-598-A; Optical Fiber Cable Color Coding

7) TIA/EIA-604; Fiber Optic Connector Intermateability Standards

8) TIA/EIA-4720000-A; Generic Specification for Fiber Optic Cable

9) TIA/EIA-472C000-A; Sectional Specification for Fiber Optic Communications Cable for 
Indoor Use

10) TIA/EIA-472D000-A; Sectional Specification for Fiber Optic Communications Cable for 
Outside Plant Use

11) TIA/EIA-4750000-C; Generic Specification for Fiber Optic Connectors

12) TIA-5150000; Generic Specification for Optical Fiber and Cable Splices

13) TIA-515B000; Sectional Specification for Splice Closures for Pressurized Aerial, Buried, 
and Underground Fiber Optic Cables

14) TIA-6090000; Generic Specification for Optical Fiber Splice

15) TIA-609A000; Sectional Specification for Conventional, Permanent, Optical Fiber Splice

16) TSB62; Informative Test Methods (ITMs) for Fiber-Optic Fibers, Cables, Opto-Electronic 
Sources and Detectors, Sensors, Connecting and Terminating Devices, and Other Fiber-
Optic Components

b. Wiring/Cabling Standards

1) TIA/EIA-568-B.1; Commercial Building Telecommunications Cabling Standard - Part 1: 
General Requirements

2) TIA/EIA-568-B.3; Optical Fiber Cabling Components Standard

3) TIA/EIA-569-A; Commercial Building Standards for Telecommunications Pathways and 
Spaces

4) TIA/EIA-606; Administration Standard for the Telecommunications Infrastructure of 
Commercial Buildings

5. ICEA –Insulated Cable Engineers Association

a. S-83-596; Fiber Optic Premises Distribution Cable

b. S-87-640; Fiber Optic Outside Plant Communications Cable

6. IEEE –Institute of Electrical and Electronic Engineers

a. C2; National Electrical Safety Code (NESC)

b. 802.3; Information Technology -Local and Metropolitan Area Networks

7. NECA –National Electrical Contractors Association

a. NECA/BICSI 568; Standard for Installing Commercial Building Telecommunications Systems

8. Telcordia Documents

a. GR-20; Generic Requirements for Optical Fiber and Optical Fiber Cable

b. GR-409; Generic Requirements for Premises Fiber Optic Cable

c. GR-1435; Generic Requirements for Multi-Fiber Optical Connectors

d. GR-2961; Generic Requirements for Multi-Purpose Fiber Optic Cable
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9. UL –Underwriters Laboratories, Inc.

a. 444; Communications Cables

b. 1651; Standard for Optical Fiber Cable

c. 1666; Standard Test for Flame Propagation Height of Electrical and Optical-Fiber Cables 
Installed Vertically in Shafts

d. 1685; Standard for Vertical-Tray Fire-Propagation and Smoke-Release Test for Electrical and 
Optical-Fiber Cables

10. U.S. Department of Agriculture, Rural Utilities Service (RUS), formerly Rural Electrification 
Administration (REA) Standards

a. PE-90; Totally Filled Fiber Optic Cable

b. TE&CM Section 644; Design and Construction of Underground Cable

1.3 SYSTEM PERFORMANCE STANRDARDS

A. Fiber optic cabling:

1. To applicable EIA/TIA standards using a digital cable analyzer and/or OTDR as specified herein.

1.4 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Installer Qualifications

1. The work performed under this Section shall be certified by the manufacturer of the equipment 
and components being furnished and be authorized by the manufacturer to install and convey the 
product warranty and performance guarantee to the Owner upon completion of Contract.

2. Installing Contractor must have a minimum of three years previous experience in data 
communications and/or telecommunication systems installation.  All Contractors and/or Vendors 
supplying all or parts of the work described herein shall supply three project references within the 
Submittal package at the Engineer’s request, which substantiate the Contractor/Vendors’ 
previous experience as noted herein.

C. Testing Equipment

1. Furnish in conformance with the applicable requirements of this Section.

2. Test systems using at least one each of the following test measurement devices or approved 
functional equivalents:

a. Digital cable analyzer with applicable copper and/or fiber testing standards required within 
this Section.

b. Optical power meter and/or optical time domain reflectometer (OTDR) tester with applicable 
fiber testing standards required within this Section.

c. Any other items of equipment or materials required to demonstrate conformance with the 
Contract Documents.

1.6 DELIVERY, STORAGE AND HANDLING

A. Wire shall be in original unbroken package.  Obtain approval of Inspector or Engineer before 
installation of wires.
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B. Handle carefully to avoid damage to internal components, enclosure and finish.

C. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.7 WARRANTY

A. Furnish guarantee in accordance with and in form required under Section 26 05 00.

PART 2 - PRODUCTS

2.1 FIBER OPTIC COMMUNICATIONS CABLES

A. General Requirements

1. Cabling construction and use shall comply with CEC/NEC Article 770.

2. Fiber count per cable to comply with minimum counts indicated on the Drawings.

3. All fiber optics shall comply with all applicable EIA and Telcordia standards including but not 
limited to EIA-455, EIA-492, EIA-598, GR-20 and GR-409.

4. All fibers shall be of grade index type.

5. Each fiber to be attenuation tested by the Manufacturer prior to shipping to indicate conformance 
of shipped cable to requirements herein.  Manufacturer’s test to be affixed to shipping reel.

6. Maximum required bend radius at installation and long term application should not exceed 
manufacturer’s recommended values.

7. Minimum safe longitudinal load at installation and long term application should not exceed 
manufacturer’s recommended values.

8. Construction

a. All diaelectric central and strengthen materials.

b. Fiberglass epoxy rod/Kevlar strengthening member(s).

c. Fiber coating to be mechanically strippable, dual layered, UV-cured acrylate applied by the 
fiber manufacturer.

d. Outer jacket shall be polyethylene, polyurethane or polyvinylchloride with 0.040” minimum 
thickness as required by application, listings and CEC/NEC requirements.

e. Tight Buffer Design

1) Water blocking attributes per EIA-455.

2) Optical fiber surrounding by 250μm primary polymer buffer and 900μm strippable PVC 
secondary buffer.

3) Individual sub cables supported by being molded into the cable’s overall protective jacket 
(“core locking” design), extruded onto the stranded cable core.

4) Strippable and sliceable directly to loose tube construction 250μm primary coating cable 
with no interface loss or optical return in excess of standards specified elsewhere herein.

5) Aramid yarn filler, precisely uniformly tensioned around fiber.

f. Loose Tube, Gel Filled Design

1) Multiple fiber strands per tube which is kink resistant within specified bend radius.

2) Inorganic, non-hygroscopic, non-nutritive to fungus, electrically non-conductive, 
homogenous gel which is readily removable with non-toxic solvents.

3) Inorganic, non-hygroscopic binder fill provided to supplement and support uniform cable 
construction as required.



Roger K. Fall Transit Center – Phase 3 TI 27 15 23 - 5 Fiber Optic Cabling and Devices

4) Buffer tubes stranded around central support member using “S-Z” process, left hand lay.

5) Binders to be applied with sufficient tension to secure buffer tubes to the central member 
without crushing buffer tube(s).

6) High tensile strength dielectric yarns helically woven around cable core to provide tensile 
strength.

7) Zero flow of filling/gel per FOTP-81.

9. Multi-mode Fiber, General Specifications

a. All multi-mode fiber installed shall be 50/125μm unless otherwise requested by Owner.

b. Performance and Optical

1) Application Support Distances Minimums

a) 10Mb/s Ethernet at 850nm/1300nm: 1250m/1250m

b) 100Mb/s Ethernet at 850nm/1300nm: 300m/2000m

c) 1Gb/s Ethernet at 850nm/1300nm: 500m/1000m

d) 10Gb/s Ethernet at 850nm/1300nm: 300m/300m

2) Attenuation

a) 850nm wavelength:  3.0dB/km

b) 1300nm wavelength:  1.0dB/km

c) No point discontinuity > 0.2dB.

d) Attenuation at 1380nm does not exceed attenuation at 1300nm by more than 
3.0dB/km.

e) Induced attenuation from 100 turns around a 75mm mandrel shall be  0.5dB at 
850nm and 1300 nm.

3) Chromatic Dispersion

a) Minimum Zero Dispersion Wavelength: 1300nm

b) Maximum Zero Dispersion Wavelength: 1320nm

c) Zero Dispersion Slope:  0.101ps/nm2-km

4) Effective Modal Bandwidth Minimums

a) Laser based systems ( 1Gb/s) per EIA-455-204 at 850nm: 510MHz-km

b) Legacy and LED based systems ( 100Mb/s) per EIA-492:

1) at 850nm: 500MHz-km

2) at 1300nm: 500MHz-km

5) Numerical Aperture: 0.200  0.0015

c. Environmental

1) Temperature induced attenuation at 850nm and 1300nm from -60C to 85C:  
0.20dB/km

2) Humidity induced attenuation at 850nm and 1300nm from 

-10C to 85C and 4% to 98% relative humidity:  0.20dB/km

3) Fatigue Resistance Parameter (Np):  18

d. Construction

1) Cladding Diameter: 125  2.0μm

2) Coating/Cladding Offset: < 12μm
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3) Coating Diameter: 245  5μm

4) Core/Cladding Offset:  1.5μm

5) Core Diameter: 50  3.0μm

6) Non-Circularity Core:  5%

7) Non-Circularity Cladding:  1.0%

8) Tensile Proof Test: 100kpsi (0.7GPa)

10. Single-mode Fiber, General Specifications

a. Performance and Optical

1) Maximum Attenuation

a) 1310nm Wavelength: 0.40dB/km

b) 1550nm Wavelength: 0.30dB/km

2) Chromatic Dispersion

a) Zero Dispersion Wavelength: 1317nm

b) Zero Dispersion Slope:  0.088 ps/nm2-km

3) Mode-Field Diameter

a) 1310nm Wavelength: 9.4  0.4μm

b) 1550nm Wavelength: 10.6  0.5μm

4) Numerical Aperture: 0.14

5) Point discontinuity at 1310nm and 1550nm  0.05dB.

b. Environmental

1) Temperature induced attenuation at 1310nm, 1550nm and 1625nm from -60C to 85C:  
0.05dB/km

2) Humidity induced attenuation at 1310nm, 1550nm and 1625nm from -10C to 85C and 

4% to 98% relative humidity:  0.05dB/km

3) Fatigue Resistance Parameter (Np):  18

c. Construction

1) Cladding Diameter: 125  0.7μm

2) Coating/Cladding Offset: < 12μm

3) Coating Diameter: 245  5μm

4) Core/Cladding Offset:  0.5μm

5) Core Diameter: 8.2μm

6) Fiber Curl:  4.0m radius of curvature

7) Non-Circularity Cladding:  0.7%

8) Tensile Proof Test: 100kpsi (0.7GPa)

B. Indoor, Inside Distribution/Breakout Cable, (Type OFNP)

1. Drawing Reference

a. Multi-mode: ## FOM-IDW, where ## indicates fiber count

b. Single-mode: ## FOS-IDW, where ## indicates fiber count

2. Construction
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a. Multi-mode or single-mode fibers as indicated in Drawings per General Requirements listed 
above.

b. Breakout style construction per General Requirements listed above with rip cord for outer 
sheath removal.

c. Suitable and approved for indoor use within plenum spaces.

3. Manufacturer

a. Multi-mode: Mohawk RiserLite with AdvanceLite Grade 4, Superior Essex TeraGain or 
approved equal.

b. Single-mode: Mohawk RiserLite with AdvanceLite Grade SM1, Superior Essex Singlemode 
or approved equal.

C. Indoor, Riser (Type OFNR/OFNP)

1. Drawing Reference

a. Multi-mode: ## FOM-R, where ## indicates fiber count

b. Single-mode: ## FOS-R, where ## indicates fiber count

2. Construction

a. Multi-mode or single-mode fibers as indicated in Drawings per General Requirements listed 
above.

b. Tight buffered, core lock construction per General Requirements listed above.

c. Suitable and approved for indoor use within vertical shafts spaces.

3. Manufacturer

a. Multi-mode: Mohawk RiserLite with AdvanceLite Grade 4, Superior Essex TeraGain or 
approved equal.

b. Single-mode: Mohawk RiserLite with AdvanceLite Grade SM1, Superior Essex Singlemode 
or approved equal.

D. Outdoor, underground (Type OFNR)

1. Drawing Reference

a. Multi-mode: ## FOM-OSP, where ## indicates fiber count

b. Single-mode: ## FOS-OSP, where ## indicates fiber count

2. Construction

a. Multi-mode or single-mode fibers as indicated in Drawings per General Requirements listed 
above.

b. Tight buffered or loose tube, gel filled design per General Requirements listed above.

c. Zero water entry per FOTP-82, 24 hours immersion.

d. Flooding compound and general cable construction shall be listed, suitable for underground 
and wet applications.

3. Manufacturer

a. Multi-mode: Mohawk RiserLite with AdvanceLite Grade 4, Superior Essex TeraGain or 
approved equal.

b. Single-mode: Mohawk RiserLite with AdvanceLite Grade SM1, Superior Essex Singlemode 
or approved equal.

2.2 FIBER CABLE TERMINATION DEVICES AND RELATED

A. Connectors
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1. Types

a. Multi-mode: SC type unless otherwise noted, shown or required.

b. Single-mode: LC type unless otherwise noted, shown or required.

2. Zirconia ceramic ferrule type to suit application.

3. Performance

a. Insertion Loss

1) Multi-mode:  0.20 dB, typical

2) Single-mode:  0.20 dB, typical

b. Return Loss

1) Multi-mode:  -30 dB, typical

2) Single-mode:  -55 dB, typical

4. Manufacturers

a. Siemons, 3M or approved equal.

B. Break-out and Fan-out Kits

1. Kits separate six or twelve 250 µm fibers and route them into color-coded 900 µm buffer tubes.

2. Manufacturers

a. Leviton, Corning Cable Systems or approved equal.

C. Splices

1. Mechanical Splices

a. Permanent application, integral matching index gel.

b. Self-centering fiber alignment mechanism.

c. Performance

1) Insertion loss, typical:

a) Multi-mode:  0.30 dB

b) Single-mode:  0.15 dB

2) Manufacturer’s guaranteed rating worst insertion loss for splice  0.5 dB.

3) Return Loss

a) Flat cleave:  -45 dB

b) Angled cleave:  -60 dB

4) Minimum fiber strain relief:  0.75 lbs

d. Manufacturers

1) Corning Optical System Camsplice, 3M Fibrlok or approved equal.

2. Fusion Splices

a. Computerized optical aligner and tester with integral fuser.

b. Splice protected with a heat shrink cover.

c. Insertion loss, typical:

1) Multi-mode:  0.30 dB, typical

2) Single-mode:  0.20 dB, typical



Roger K. Fall Transit Center – Phase 3 TI 27 15 23 - 9 Fiber Optic Cabling and Devices

3) Manufacturer’s guaranteed rating worst case for multi-mode or single-mode splice is  
0.5 dB.

d. Manufacturers

1) Corner Cable System or equal.

2.3 FIBER OPTIC TERMINATION EQUIPMENT AND RELATED

A. Fiber Terminal Cabinet, Wall Mount, Patch Panel/Splice Tray

1. Drawing Reference:

a. ##FTB:  Fiber Terminal Box – Patch and cable storage only, where ## refers to fiber port 
count.

b. ##FSB:  Fiber Splice Box – Splice only, where ## refers to fiber strand count.

2. Fiber Optic Terminal Cabinet

a. Provides a location for patching portable and rack mounted equipment to permanently 
installed fiber infrastructure.

b. Constructed of 0.125 inch minimum thick aluminum or powder coated steel with hinged, 
lockable door.

c. Holds a minimum of 4 fiber adapter plates that can each accommodate 6 to 12 single SC, ST 
or LC termination ports.  Install blank adapters as required to fill spaces.

d. Two compartment

1) Interior fiber coil rings/splice compartment.

2) Connector interface compartment.

3. Manufacturers

a. Leviton 5Wx30, Siemon SWIC3G or approved equal.

B. Fiber Distribution Panels, Splice and Patch

1. Drawing References:

a. ##FDP – Splice and Patch Panel, where ## refers to fiber port count.

b. ##FPP – Patch Panel Only, where ## refers to fiber port count.

c. ##FSP – Splice only, where ## refers to fiber port count.

2. Features/Functions/Performance

a. Provides a location for splice, maintenance and cross-connecting of fiber optic cables.

b. 19” EIA rack mount with polycarbonate locking door suitable for housing fiber optic splices in 
a neat and orderly fashion and/or contain a patch panel front.

c. Incorporates cable tie downs and routing rings, and should store a minimum of one meter of 
cable without kinks or twists.

d. Suitable for re-entry, if required for future maintenance or modification without damage to the 
cable or splices.

e. All required splice organizer hardware, such as splice trays, protective glass shelves, and 
shield bond connectors shall be provided in the organizer kit.

f. Holds fiber adapter plates that can each accommodate SC, ST or LC termination ports.  
Install blank adapters as required to fill spaces.  The minimum number of fiber terminations 
per rack unit is as follows:

1) 1 rack unit = 16 fibers

2) 2 rack units = 48 fibers
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3) 3 rack units = 96 fibers

4) 4 rack units = 144 fibers

5) 6 rack units = 192 fibers

3. Manufacturers

a. Leviton 5Rx60 series, Siemon RIC3 series or approved equal.

C. Fiber Splice Closure

1. Drawing Reference:  FSC

2. Functions/Features

a. Where indicated on plans, provides re-enterable underground splice closure.

b. Plastic construction – no corrodible materials.

c. Waterproof, suitable for direct burial

d. Fusion splice protection chamber

e. Grommet cable entrance and exits.

3. Manufacturers

a. Corning Cable Systems SCF, 3M Fiber Optic Closure System LL or approved equal.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that all raceways have been de-burred and properly joined, coupled, and terminated prior to 
installation of cables.  Verify that all raceways are clear of foreign matter and substances prior to 
installation of wire or cable.

B. Inspect all conduit bends to verify proper radius.  Comply with Code and cable manufacturer 
requirements for minimum permissible radius and maximum permissible deformation.

3.2 INSTALLATION

A. All necessary interconnections, services, and adjustments required for a complete and operable 
system shall be provided.  All installation work must be done in accordance with the safety 
requirements set forth in the general requirements of IEEE C2 and CEC/NEC 770.

B. Fiber Installation:

1. All fiber optic cable shall be continuous and splice-free for the entire length of run between 
designated connections or terminations.

2. At designated splices, maintain conductor color code across all splices.

3. Within buildings, make splices only in designated terminal cabinets and/or on designated 
equipment backboards.

4. Outdoor splices shall not be permitted except where specifically noted or where required by the 
run length.  Where run lengths require outdoor splices not noted on the drawings, notify Engineer 
in writing for direction before proceeding.

5. Do not subject cable to tension greater than that recommended by the cable manufacturer.  Use 
multi-spool rollers where cable is pulled in place around bends.  Do not pull reverse bends.

6. Provide a box loop for all cable routed through junction boxes or distribution panels.  Provide tool 
formed thermal expansion loops at cable at manholes, handholes and at both sides of all fixed 
mounted equipment.  Cable loops and bends shall not be bent at a radius greater than that 
recommended by the manufacturer.
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7. Secure all cable run vertically for continuous distances greater than thirty (30) feet with 
symmetrical conforming nonmetallic bushings or woven cable grips appropriate to weight of 
cable.

8. Where drawings specifically permit use of exposed cable installation in Plenum and/or 
Suspended Ceiling voids, conform to the following:

a. Support:  Provide support for all cabling.  Do not place or attach directly to T-bar grid, 
concealed spline grid, flexible or rigid ductwork, HVAC registers, sprinkler piping or fixtures, 
light fixtures.

1) Provide supports at least 48” on center, with cables installed with slight sag to ensure 
conformance with EIA TSB40 tensioning and stress limits.

b. Placement:  Do not obscure access to access doors, hatches, air dampers, valves, cable 
trays, junction boxes, pull boxes or similar areas of access.

c. Place EMT pipe sleeves at all wall penetrations.  Fire stop sleeves and cables where 
penetrating a rated wall with an approved UL assembly.

9. Wiring practices

a. Land all non-coaxial field wiring entering each equipment rack at specified terminal devices 
prior to connection to any equipment or devices within racks.  At Contractor’s option and at 
no additional costs to Owner, such terminals may be located in the equipment racks or in the 
terminal cabinets provided.

b. Apply all crimp connectors only with manufacturer’s recommended ratchet type tooling and 
correct crimp dies for connector and wire size; pliers type crimp tooling shall not be 
acceptable.

c. Coordinate insulation displacement (quick connect) terminal devices with fiber size and type.  
Comply with manufacturer’s recommendations, and make connections with automatic impact 
type tooling set to a recommended force.

d. Dress, lace or harness all wire and cable to prevent mechanical stress on electrical 
connections.  No wire or cable shall be supported by a connection point.  Provide service 
loops where harness of different classes cross or where hinged panels are to be 
interconnected.

e. Correct any and all of the following unacceptable wiring conditions:

1) Deformed, brittle or cracked insulation.

2) Torn or worn cable jacket.

3) Excessively scored cable jackets

4) Insulation shrunken or stripped further than 1/8” away from the actual point of connection 
within a connector, or on a punch block.

5) Ungrommeted, unbushed, or uninsulated wire or cable entries.

6) Deformation or improper radius of wire or cable.

f. Limit cable bends to a minimum radius of eight (8) times cable diameter except where 
otherwise noted herein.

g. At junction boxes, form circular radius bends of eight times cable diameter minimum.  Up to 

two (2) flat bends of 90 or less are permitted in any single cable run where necessary to 

accommodate field wiring conditions.   Flat bends exceeding 90 will not be accepted.

h. At the receptacle, a single bend of 90 or less and a 1 inch radius shall be permitted subject 
to the cable manufacturer certification of such an installation.  Contractor to field verify the 
performance of the proposed installation in a mockup using the proposed cabling, jacks, 
raceway and listed test equipment prior to proceeding.

i. Tie wraps to be hand (not tool) tightened.
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10. Labeling

a. Provide permanent identification of run destination at all raceway terminations.  Identify at 
each manhole, vault, handhole, terminal cabinet, pull box, equipment rack and 
receptacle/outlet.

b. Unless otherwise noted, conform to the standards and methods of EIA/TIA 606.

c. Identify all wire and cable clearly with permanent labels rapped about the full circumference 
within one (1) inch of each connection.  Provide any of the following:

1) Continuous permanent imprint; equivalent to Clifford of Vermont, Inc. “Quick-Pull”.

2) Direct hot stamp.

3) Heat shrinkable factory hot stamped; equivalent to Bradysleeve heat shrink.

4) Adhesive strip printed labels wrapped the full circumference of the wire and sealed with 
clear heat shrink tubing; equivalent to Thomas Betts or Panduit Insta-code with clear 
heat-shrunk tubing equivalent to Alpha.

5) Outside Plant, in Manholes or Pull Boxes.  Panduit Fiber Optic Cable Marker Tags (Type 
PST-FO) or Lead tags, 2” square, drilled for cable attachment.  Use cable ties or THWN 
#12 or 2 #14 wrapped twice around the cable bundle and secure to tag using a crimp 
fastener.

d. Indicate:

1) Indicate the number designated on the associated field or shop drawing or run sheet, as 
applies.  Assign wire or cable designations consistently throughout a given system.  Each 
wire or cable shall carry the same labeled designation over its entire run, regardless of 
intermediate terminations.

2) Indicate installation date.

e. Terminal cabinet, pull box and manhole, handhole, vault or similar locations subject to abuse, 
label in accordance to Section 16050.

1) Patching Bays and Jacks and Receptacles containing six or fewer jacks/outlets:  Provide 
designation strip holders with clear plastic covers to retain replaceable designation strips.  
Provide designation strips with block lettering on permanent background in contrasting 
color.  Use photographic print, laser print on acid free paper, plotting ink on Mylar, or 
equivalent non-fading process.  Alternatively, provide black on white adhesive labels 
equivalent to those produced by Brother Brand P-Touch Letter Machine.  Embossed 
plastic (Dymo) labels shall not be acceptable.  The presence of manufacturer provided 
silk screen iconic identification labels shall not relieve the contractor from the requirement 
to identify the receptacle with its associated cabling and circuit.

3.3 FIELD QUALITY CONTROL

A. General

1. Test and report on each intermediate cabling segment separately, including station cabling, 
horizontal distribution (each segment, if multiple) and telecommunications closet wiring.

2. Test each end to end cable link.

3. Submit copy of final results on paper and in machine readable form, organized by circuit number, 
consistent with circuit numbering scheme used in preparing submittal drawings and in labeling 
receptacles and terminations.

a. Submit machine-generated documentation and raw data of all test results on Contractor-
provided, Owner approved forms; and in electronic format approved by the Owner.

b. Where the machine-generated documentation requires use of a proprietary computer 
program to view the data, provide the Owner with 1 licensed copy of the software.
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c. Provide registered testing software used for the actual tests to the Owner/Engineer for review 
of test data as may be required.

B. Fiber Optic Cabling

1. Perform fiber optic cable testing on all installed fiber optic cabling. Notify Owner or Engineer in 
writing at least 48 hours in advance that fiber optic cable testing shall commence.  Submit test 
results and calibration certification for testing equipment to be used.

2. Submit test report no later than five days after the cables are tested.

3. Attenuation Assessments

a. Submit power meter attenuation assessments test results on each fiber strand, in each cable, 
and in both directions under final installation conditions.  Submit with the following 
information:

1) Date of test

2) Name of test personnel

3) Fiber cable type and part number

4) Fiber number

5) TX wavelength

6) TX location

7) RX location

8) TX model and serial number

9) RX model and serial number

10) Attenuation in dB

4. OTDR Distance and Attenuation Assessments (Contractor to provide only as required for 
troubleshooting or locating faults on the fiber).

a. Test and submit strip charts and/or tracer recordings on all strands in each cable in both 
directions.  Submit with the following information:

1) Date of test

2) Name of test personnel

3) Test wavelength

4) Pulse duration(s) and scale range(s)

5) Index of refraction

6) Fiber cable type and part number

7) Fiber tube and/or fiber strand number

8) Direction of test

9) Overall distance

10) Attenuation in dB

5. Acceptance Tests

a. Power Meter Attenuation Test

1) Perform the following measurement attenuation tests using the insertion method.  
Measure the attenuation of the fiber optic network inclusive of all splices and patch points 
called for on the Drawings.

2) Measure attenuation between all the couplings using the insertion method.
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1) Perform a reference measurement in dBm to determine the injection power 
level of the stabilized source.  Reference cable shall have the same core 
diameter as strands under test.  Connect the optical source directly to the 
optical power level meter using 2 reference cables and a coupler.

2) Connect the optical source to the strand under test using 1 of the 2 reference 
cables attached to the strand’s terminal coupler.

3) Connect the optical power level meter to the other end of the strand under test 
through its terminating coupler using the other reference cable.

4) Obtain the measured attenuation (in dB) by subtracting the reference level 
(dBm) from the received level (dBm).

5) Periodically during the acceptance tests, check and document the reference 
level.

3) Test each fiber link for overall attenuation from end to end in both directions.

b. Perform the attenuation acceptance test at the 850nm wavelength for multi-mode and 
1310nm for single-mode

END OF SECTION
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SECTION 27 15 33

VIDEO DISTRIBUTION

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to video distribution cabling and 
equipment.

B. Related sections

1. Where items specified in other Division 27 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 27 05 26 – Grounding and Bonding for Communications

b. 27 11 16 – Data Racks and Enclosures

c. 27 05 28 – Pathways for Communication System

d. 27 15 23 – Fiber Optic Telecommunications/Data Cabling and Devices

2. The requirements of this Section apply to all Division 27 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. CFR –Code of Federal Regulations

a. Title 47 –Telecommunication, Part 76 –Multichannel Video and Cable Television Service

3. IEEE –Institute of Electrical and Electronic Engineers

a. C62.41.1; Guide on the Surge Environment in Low-Voltage (1000V and Less) AC Power 
Circuits

4. NCTA –National Cable and Telecommunications Association

a. RP-7; Recommended Practices for Measurements on Cable Television Systems

5. TIA –Telecommunications Industry Association

a. 250-C; Electrical Performance for Television Transmission Systems

1.3 SYSTEM DESCRIPTION

A. Community/Media access television distribution system with signal input from local CATV company or 
local origination signals from camera or satellite dish.  Provide the following system components as 
described in the Drawings:

1. Head-end:  Locate amplifier equipment and related hardware at rack or backboard as shown to 
process incoming video signal.
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2. Distribution:  All distribution equipment, related devices and cabling required to receive signal to 
television locations.

1.4 SYSTEM PERFORMANCE STANDARDS

A. Radiation:  Comply with Title 47, Code of Federal regulations and Part 76, Cable Television Rules 
and Regulations.

B. The system shall provide interference-free distribution of any of the scheduled CATV Utility channels 
and allow for future distribution of internally generated forward and reverse channels.

C. The TASO Grade of the signal of any channel when viewed on a standard commercial TV receiver at 
any tap-off outlet shall not be less than the TASO Grade of the same channel viewed on the same 
receiver when connected directly to the CATV Utility feed.

D. The MATV system design shall provide for CATV compatible adjacent channel operation with 
bandwidth to at least 750MHz.  Bandwidth of amplifiers shall be from 54MHz to 750MHz in the 
forward direction, unless otherwise noted.

E. The MATV system passive elements shall permit upstream (reverse channel) transmission of 5MHz 
to 42MHz sub-low band VHF television channels from any outlet (tap-off) to the head-end.

F. The system shall provide output levels of:

1. +6 to+12dBmV from 54 to 400MHz nominal, not greater than +15dBmV at any tap-off.

2. +3dBmV above 400MHz

G. The signal level from any channel to any adjacent channel shall not vary more than 2dB at the tap-off 
output.

H. Long Term Variations in Amplitude: Not to exceed 3dB.

I. Amplitude Response within any TV Channel: Not to exceed +1.0dB.

J. Amplitude Response for Entire Spectrum Sector: Not to exceed 2dB.

K. Visual Carrier to noise Ratio: Not less than 50dB.

L. Composite Triple Beat Ratio: Not less than 55dB.

M. Cross Modulation ratio: Not less than 57dB.

N. Visual Carrier to Hum Modulation Ratio: Not less than 63dB.

O. Visual Carrier to Reflections Ratio: Not less than 46dB.

P. In the event that a specific device not meeting the above performance parameters is shown in the 
Contract Documents as included in the signal chain, the manufacturer’s performance specifications of 
that device shall prevail, with the exception of Radiation, which will not be waived.

1.5 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.6 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Installer Qualifications

1. The work performed under this Section shall be certified by the manufacturer of the equipment 
and components being furnished and be authorized by the manufacturer to install and convey the 
product warranty and performance guarantee to the Owner upon completion of Contract.
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2. Installing Contractor must have a minimum of three years previous experience in video 
distribution systems installation.  All Contractors and/or Vendors supplying all or parts of the work 
described herein shall supply three project references within the Submittal package at the 
Engineer’s request, which substantiate the Contractor/Vendors’ previous experience as noted 
herein.

C. Testing Equipment

1. Furnish in conformance with the applicable requirements of this Section.

2. Test system using the following test measurement devices or approved functional equivalents:

a. Wide Band Oscilloscope

b. Sync/Test Generator

c. RF generator, 5-750MHz

d. Field Strength Meter, 5-750MHz

e. Spectrum Analyzer, 5-750MHz

f. Time-Domain Reflectometer

g. Precision Demodulator

h. True RMS Audio Digital Volt-Ohm-Millimeter.

i. Any other items of equipment or materials demonstrating conformance with the Contract 
Documents.

1.7 DELIVERY, STORAGE AND HANDLING

A. Wire shall be in original unbroken package.  Obtain approval of Inspector or Engineer before 
installation of wires.

B. Handle carefully to avoid damage to internal components, enclosure and finish.

C. Store equipment in a clean, dry environment.  Maintain factory packaging and, if required, provide an 
additional cover to protect enclosure in harsh environments.

1.8 WARRANTY

A. Furnish guarantee in accordance with and in form required under Section 26 05 00.

PART 2 - PRODUCTS

2.1 CATV FIBER OPTIC VIDEO DISTRIBUTION EQUIPMENT

A. Fiber Optic Transmitter

1. Drawing Reference:  FOT

2. Equipment: Blonder-Tongue FIBT-S3A series or approved equal.

3. Performance

a. Operating Wavelength: 1310 nm

b. Input Return Loss >16 dB @ 75

c. Back Reflection: -50 dB minimum

d. Optical Output Power: +6 dBm to +14dBm

e. Bandwidth: 45 to 860 Mhz

f. RF Input Level (110 Ch. Load): +18dBmV/Ch.

g. CNR (-1 dBm Input, 77 Ch. Load + QAM 550-860 MHz @ -6dB Ref. Analog): ≥52 dB
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h. CTB: ≥ 69 dB

i. CSO: ≥ -63 dB

j. Side Mode Suppression Ratio (SMSR): 30 dB

4. Connectors

a. RF Input: 75 , type ‘F’

b. Optical Output: Single mode fiber optic, ‘FC/APC’

5. EIA 19” rack mountable

B. Fiber Optic Receiver and Distribution Amplifier, 860 MHz

1. Drawing Reference:  FORDA

2. Equipment: Blonder-Tongue FRRA-S4A-860-43PA or approved equal.

3. Power doubling hybrid type amplifier

4. Performance:

a. Bandwidth: 45 to 860 MHz

b. Bandpass Flatness: 1 dB P/V

c. Operating Wavelength: 1310/1550 nm

d. Optical Input Range: -6 to +3.0 dBm

e. Input Impedance: 75 Ohm

f. CNR (-1 dBm Input, 40 Ch. Load): 56 dB

g. CNR (-1 dBm Input, 79 Ch. Load): 55 dB

h. CNR (-1 dBm Input, 110 Ch. Load): 54 dB

i. Return Loss Input and Output: 16 dB

j. RF Gain: 43 dB

k. Gain Control Range: 10 dBm

l. Slope Control Range: 8 dBm

m. Channel Loading: 110

n. Flatness: ±0.75 dB

o. Output Level: 34/42 dBmV

p. Composite Triple Beat (CTB): -60 dB

q. Composite Second Order (CSO): -58 dB

r. Hum Modulation: -70 dB

5. Connectors

a. RF Output: 75 , type ‘F’

b. Optical Input: Single mode fiber optic, ‘FC/APC’

6. EIA 19” rack mountable

C. Fiber Optic Coupler

1. Drawing Reference:  FOC1X, where X denotes number of optical outputs.

2. Equipment: Blonder-Tongue FOC-23 or approved equal.

3. Performance:

a. Operating Wavelength: 1310/1550 nm
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b. Insertion Loss: < 11.0 dB

c. Uniformity: < 2.0 dB

d. Directivity: > 50 dB

4. Connectors

a. Input: (1) one single mode fiber optic, ‘FC/APC’

b. Output: single mode fiber optic, ‘FC/APC’ ports as specified

5. EIA 19” rack mountable

2.2 CATV DISTRIBUTION

A. Broadband Indoor Bi-directional Distribution Amplifier, 750MHz.

1. Drawing Reference:  BBIDAB750

2. Equipment: Blonder-Tongue BIDA75A-43P or approved equal.

3. Power doubling hybrid type amplifier with integrated active return path.

4. Performance

a. Gain Control Range (forward/reverse): 10 dB/18 dB

b. Slope Control Range (forward/reverse): 8 dB/ NA

c. Hum Modulation (forward/reverse): -70 dB/-65 dB

d. Return Loss Input and Output (forward/reverse): 16 dB (all)

e. Frequency Range (forward/reverse): 49 to 750 MHz / 5 to 36 MHz

f. Channel Loading (forward/reverse): 110 / 3

g. Flatness (forward/reverse): +0.7 dB /+0.5 dB

h. Gain (forward/reverse): 43 dB /20 dB

i. Noise Figure (forward/reverse): 8.5 dB / 6 dB

j. Output Level (forward/reverse): +44 dBmV / +42 dBmV

k. Composite Triple Beat (CTB) (forward/reverse): -58 dB / -60 dB

l. Cross Modulation (XMOD) (forward/reverse): -62dB / -60 dB

m. Composite Second Order (CSO) (forward/reverse): -58 dB / -60 dB

5. RF Input and Output Connectors: 75 , type ‘F’

2.3 CATV PASSIVES

A. General

1. Bandwidth: 5 MHz to 1 GHz

2. RFI Shielding: > 100 dB

B. Indoor Splitters (2, 3, 4, 6, and 8 way)

1. Drawing Reference: SP#, where # indicates number of outputs required,

2. Equipment: Blonder-Tongue SXRS and SCVS Series, Regal Gold/Red Series, or approved equal 
with equivalent insertion loss, return loss, and isolation performance characteristics.

3. Integral ground block

4. RF Input and Output Connectors: 75 , type ‘F’
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C. Multi-tap Directional Couplers (2, 4, and 8 taps outputs with 8, 11, 14, 17, 20, 23, 26, and 29 dB tap 
values)

1. Drawing Reference: MTC[#1]-[#2], where [#1] indicates number of outputs required and [#2] 
indicates tap value in decibels.

2. Equipment: Blonder-Tongue SRT Series, Regal Gold/Red Series, or approved equal with 
equivalent insertion loss, return loss (tap-to-tap and out-to-tap), and tap-to-tap isolation 
performance characteristics.

3. Integral ground block

4. RF Input and Output Connectors: 75 , type ‘F’

D. Modular Distribution Housing

1. Drawing Reference: MDH#, where # indicates number of modules within frame.

2. Equipment: Toner Cable Equipment (http://www.tonercable.com) TXMT-3H, 3 module housing 
frame and TXMT-6H, 6 module housing frame.  No known equal.

3. RF Input and Output Connectors: 75 , type ‘F’

4. RF by-pass design allowing modules to be removed without loss of service to other modules 
within housing.

5. Modules

a. 2-port tap module plate, Toner Cable Equipment TXMT-102 Series

1) Drawing Reference: -2P#, where # indicates tap value in decibels.

b. 4-port tap module plate, Toner Cable Equipment TXMT-104 Series

1) Drawing Reference: -4P#, where # indicates tap value in decibels.

c. 8-port tap module plate, Toner Cable Equipment TXMT-108 Series

1) Drawing Reference: -8P#, where # indicates tap value in decibels.

d. RF attenuator module plate, Toner Cable Equipment TXMT-EQ Series

1) Drawing Reference: -RF#, where # indicates attenuation value in decibels.

e. Amplifier plate, Toner Cable Equipment TXMA Series

1) Drawing Reference: -AMP to denote amplifier.

2) Performance

a) Return Loss Input and Output (forward/reverse): 12 dB (all)

b) Frequency Range (forward/reverse): 54 to 1000 MHz / 5 to 42 MHz

c) Gain (forward/reverse): 14.5 dB / 10 dB

d) Noise Figure (forward/reverse): 12 dB (all)

e) Composite Triple Beat (CTB): -69 dB

f) Cross Modulation (XMOD): -67 dB

f. Blank plate, Toner Cable Equipment TXMT-B

1) Supply as necessary to occupy all unused openings within housing.

E. RF Attenuator

1. Drawing Reference: RFA#, where # indicates attenuation value in decibels.

2. Equipment: Blonder-Tongue FAF Series, Regal RILA Series or approved equal with equivalent 
attenuation loss and return loss performance characteristics

3. RF Input and Output Connectors: 75 , type ‘F’
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F. Terminator, 75 ‘F’ type.

1. Equipment: Blonder-Tongue BTF-TP, Gilbert GTR-59-A, Regal RF-59T or approved equal.

G. Grounding Block

1. Drawing Reference: GB.

2. Equipment: Thomas & Betts GB6 Series, Gilbert GGB Series or approved equal.

3. Comply with CEC 820-7.

4. Aluminum alloy body.

5. RF Input and Output Connectors: 75 , type ‘F’

H. Station Outlets

1. Standard outlet

a. Equipment: Blonder-Tongue V1-1GF-FT, TF-GF-FT or approved equal.

b. RF shielded design.

c. RF output connector: 75 , type ‘F’

2. Modular outlet

a. Manufacturer shall be of the same system as supplied for telecommunications, multimedia, 
and data network systems specified elsewhere in this Division.

b. Construction

1) Modular, with snap-in receptacle options as scheduled.

2) Single gang plate size and mounting.

3) Options for 1 to 6 modular jacks per plate.

4) Plate face shall be nylon; color shall be compatible with adjacent wall finish, unless 
otherwise indicated.

5) Integral labeling provided for plate identifier and identifier for each receptacle on the 
plate.  Provide as follows:

a) Plate Nominally 1-½” by ½”recessed slot with clear plastic cover over paper label.  See 
labeling requirements in Part 3

b) Receptacle Identifier(s):  Iconic or literal descriptions of each receptacle type.

6) System shall provide at minimum the following receptacle options:

a) RJ25 voice jack

b) RJ45 data jack

c) 75Ω BNC connector

d) 75 Ω F connector

e) RCA type jacks

f) ST fiber connector

g) S-Video connector

h) Blank plate fillers as required

2.4 CATV CONNECTORS AND ADAPTERS:

A. RG-6 Type ‘F’ Male Connector, size to match braid coverage:

1. Compression type connector with plastic sleeve.

2. Thomas & Betts Snap-n-Seal Series, PPC CMP Series or approved equal.
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B. RG-6 Right Angle Type ‘F’ Male Connector,

1. Use to connect cable to terminal F-connector inside surface raceway and shallow boxes, size to 
match cable.

2. Gilbert GF-6-RA series or approved equal.

C. RG-11 Type ‘F’ Male Connector, size to match braid coverage:

1. Gilbert UltraSeal Series, PPC EX11 Series or approved equal.

D. Hardline Female to ‘F’ Male Adapter, size to match cable.

1. Gilbert G2 Series, TFC/Amphenol or approved equal.

2. Hardline Female Cable Splice Adapter, size to match cable.

3. Gilbert G2 Series, TFC/Amphenol or approved equal.

E. Hardline Cable Terminator, size to match cable.

1. Gilbert G2 Series, TFC/Amphenol or approved equal.

2.5 CATV MISCELLANEOUS PRODUCTS:

A. Heat Shrinkable Tubing

1. Features/Performance:

a. Waterproof seal.

b. Continuous operating temperature -55°C to 110°C

c. Shrink temperature: 120°C

d. 2100psi tensile strength

2. Provide equivalent to:

a. Canusa-EMI CFTV or approved equal.

2.6 CATV CABLE

A. Series 6 & 11 Cables (RG-6 and RG-11)

1. General

a. Comply with CEC 820, Sections 49, 50, 51 and 53 where applicable.

b. RG-6 cables be shall 18 gauge copper covered steel center conductor within gas expanded 
polyethylene dielectric.  Additional jacket and shielding requirements are outlined below.

c. RG-11 cables be shall 14 gauge copper covered steel center conductor within gas expanded 
polyethylene dielectric.  Additional jacket and shielding requirements are outlined below.

d. Approved equal manufacturers and assemblies shall have no less the electrical and 
attenuation characteristics than those specified below.

2. Outdoor, underground

a. Drawing Reference: RG6FOP and RG11FOP

b. Construction: Bonded foil, 60% braid, non-bonded tape, 40% braid, flooded for underground, 
PE jacket.

c. Manufacturer

1) Series 6: CommScope F6SSEF, Times Fiber T6Q-FVB or approved equal.

2) Series 11: CommScope F11SSEF, Times Fiber T11Q-FEB or approved equal.

3. Indoor, plenum (Type CMP/CATVP)
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a. Drawing Reference: RG6P and RG11P

b. Construction: Bonded foil, 60% braid, non-bonded tape, 40% braid, flame retardant PVC 
jacket.

c. Manufacturer

1) Series 6: CommScope 2227V, West Penn 25Q841 or approved equal.

2) Series 11: CommScope 2287K, West Penn 25Q821 or approved equal.

4. Indoor, riser (Type CMR/CATVR)

a. Drawing Reference: RG6R and RG11R

b. Construction: Bonded foil, 60% braid, non-bonded tape, 40% braid, flame retardant PVC 
jacket.

c. Manufacturer

1) Series 6: CommScope F6SSVR, Times Fiber T6Q-VBR or approved equal.

2) Series 11: CommScope F6SSVR, Times Fiber T11Q-VBR or approved equal.

5. Indoor, general (Type CMG/CM/CATV)

a. Drawing Reference: RG6M and RG11M

b. Construction: Bonded foil, 60% braid, non-bonded tape, 40% braid, flame retardant PVC 
jacket.

c. Manufacturer

1) Series 6: CommScope F6SSVV, Belden 1189A or approved equal.

2) Series 11: CommScope F11SSVV, Belden 1617A or approved equal.

B. Hardline Cable

1. 500 Series

a. Drawing Reference: 500FOP

b. Cable Construction: Solid aluminum tube, foam dielectric core, flooded for underground, PE 
jacket.

c. Manufacturer: CommScope P3500JCASS, Times Fiber T10500JB or approved equal with 
similar electrical and attenuation characteristics.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Provide transition from flooded cable construction to indoor cable at point of entry.

B. Comply with all grounding requirements within CEC/NEC 820 Parts III and IV.

C. Comply with all installation requirements of CEC/NEC 820.52.

D. Where splitters or directional couplers are installed outdoors, provide heat shrinkable tubing on all 
outdoor connectors, cable splices, adapters and fittings.

E. Place 75, ‘F’ termination resistors at all unused system terminal points, including those not attached 
to televisions or VCR’s.

3.2 SIGNAL POLARITY CONVENTION:

A. Maintain consistent absolute signal polarity at all connectors, patch points and connection points 
accessible in the system.

B. Video and RF/MATV Connector Convention
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1. Signal phase through connector’s center pin and cable’s center conductor.

2. Signal anti-phasing and grounding through connector’s shell and cable shield.

3.3 SYSTEMS PERFORMANCE TESTING AND ADJUSTING PROCEDURES:

A. Upon completion of the installation of all equipment in an area, perform the following tests and record 
results.  Verify safe and proper operation of all components, devices, or equipment, establish nominal 
signal levels within the systems and verify the absence of extraneous or degrading signals.  Make all 
preliminary adjustments and document the setting of all controls, parameters of all corrective 
networks, voltages at key system interconnection points, gains and losses, as applicable.  Submit test 
report.  Correct all non-conforming conditions prior to requesting Acceptance Review and Testing.  
Perform at least the following procedures by verification:

1. Mechanical:

a. Integrity of all support provisions.

b. Absence of debris of any kind, tools etc.

2. Power and Isolated Ground:

a. Isolation of isolated ground system from raceway and related ground.

b. Grounding of devices and equipment.  Integrity of signal and technical power system ground 
connections.

c. Proper provision of power to devices and equipment.

3. Signal Wiring:

a. Integrity of all insulation, shield terminations and connections.

b. Routing and dressing of wire and cable.

c. Continuity, including conformance with wire designations on running sheets, field and shop 
drawings.

d. Absence of ground faults.

e. Polarity.

4. Use the proper sequence of energizing systems to minimize the risk of damage.

5. MATV System:

a. At head-end adjust channel processors and modulators to equal level.

b. Adjust all amplifiers’ gains and tilts.

c. Perform overall system sweep to verify levels.

B. Provide permanent “wedge” type labels on all controls, as applies, to indicate correct settings after 
systems performance testing and adjustment procedures have been successfully completed

END OF SECTION
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SECTION 27 51 23

INTEGRATED COMMUNICATIONS AND CLOCK SYSTEM

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Furnish and install all equipment, accessories, and materials in accordance with these 
specifications and drawings to provide a complete and operating integrated Communication 
System consisting of Intercommunication/Public Address System, Audio Retrieval, and Time 
Control System. The installation shall include a comprehensive intercommunication system of 
modern electronic type, with the ability to interconnect to outside phone lines through the VolP 
phone system. Including the furnishings of all materials, equipment, supplies and labor and the 
performing of all operations necessary for the installation of the systems, complete and in 
operational condition, as indicated on the drawings and/or described herein.

2. The equipment described herein is as manufactured by Rauland-Borg Co. and is used as a 
standard of quality and function. Other systems will be considered but must be submitted to the 
Engineer for their review and approval fifteen working days prior to bid date. Pre bid approval 
submittals shall be in writing and will require demonstration of the proposed system at discretion 
of the Engineer.

3. It is the contractor's responsibility to provide the Owner with a complete and working system that 
meets the intent of these specifications. Omissions in the written specification and/or plans will 
not relieve the contractor of this responsibility.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Communications

b. 26 05 33 – Raceway and Boxes

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified.

1. EIA –Electronic Industries Alliance

a. SE-101; Amplifiers for Sound Equipment

b. SE-103; Speakers for Sound Equipment

c. EIA-160; Sound Systems

d. EIA-299; Loudspeakers, Dynamic Magnetic Structures, and Impedance

e. EIA-310; Racks, Panels, and Associated Equipment

2. UL -Underwriters Laboratories, Inc.

a. 60950; Safety of Information Technology Equipment

1.3 SYSTEM DESCRIPTION
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A. Overview

1. This Section includes Integrated Intercom/Telecommunications System and the requirements for 
Integrated Electronic Communications Network System components including, but not limited to, 
the following:

a. Ceiling/wall mounted speaker assemblies

b. Public address/intercom system

c. Administrative digital readout displays

d. Controls, amplifiers, and terminal equipment

e. Power supplies

f. Wiring

g. Wall-mounted paging horns

h. Volume attenuators

i. Master clock

j. Secondary clocks

k. Program sources -tuner, cassette, CD, etc.

B. General:

1. The system shall provide the state of the art in technology for all internal intercom 
communications, and secondary clock corrections. The system shall be easy to learn and 
operate. All standard system programming shall be user friendly to allow the system administrator 
the ability to easily program system features.

2. Provide complete and satisfactory operating Integrated Intercom/Master Clock System as 
described herein, using materials and equipment types, sizes, ratings, and performances as 
indicated. Use materials and equipment that comply with referenced standards and 
manufacturer’s standard design and construction, in accordance with published product 
information. Coordinate the features of all materials and equipment so they form an integrated 
system, with components and interconnections matched for optimum performance of specified 
functions.

3. Features offered by this system shall be implemented and controlled by software programs that 
can be changed and expanded as customer needs evolve.

4. The system shall allow system monitoring and administration from a local Windows PC or remote 
Windows PC via a modem.

5. The system shall be an electronic system consisting of one or two amplified intercom channels, 
speakers and solid-state logic and sensing.

6. Ability to provide multiple zone program distribution, which is not interrupted by intercom 
communications.

7. The system shall lend itself to expansion by simple addition of modules.

8. The system shall be equipped with voice prompting to identify the calling station and respective 
call priority.

9. Two-way communication between any telephone and any room speaker.

10. Room speakers shall be programmable and may be assigned any three, four or five digit number. 
Any room number may be reassigned at any time, and it shall not be dependent on wiring or 
circuit numbers.

11. Six (6) separate paging zones shall be provided; each location shall be programmed in software 
to belong to any combination of software zones. Initially, zones shall be provided for the following:

a. One zone for each building’s interior areas.
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b. One zone for each exterior bus loading areas.

c. One zone for outside speakers exterior of building.

d. One zone for all other locations not classified above.

12. Amplified two-way voice communication shall be available from any dial phone in the system, 
through any speaker in the system. This shall allow hands-free communication to any classroom 
or any individual loudspeaker unit. A programmable pre-announce tone shall sound immediately 
before the intercom path is opened and a supervisory tone shall continue to sound at regular 
intervals when speaker monitoring is active.

1.4 SUBMITTALS

A. Submittals

1. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 
05 00.

2. Seven (7) copies of submittals shall be provided. Each submittal shall contain the following, 
minimum.

a. Index, including project title and address and name of firm submitting the proposal.

b. Copy of authorized distributor's valid C-7 California State Contractor's license, letters of factor 
authorization and guarantee of service and list of projects of equal scope.

c. Engineering data sheets on each item of the proposed system. Provide an itemized 
equipment list as well. Copy of UL listing card for the proposed system.

d. Building floor plans, site plan, overall equipment location, and point-to-point wiring diagram. 
Additionally, the drawings shall also include a legend, describing the equipment symbols.

e. Submit outline drawing of system control cabinet showing relative position of all major 
components.

f. Submit a certificate of completion of installation and service training from the system 
manufacturer.

B. Substitutions

1. For purposes of determining equality, all mechanical, electrical, and general information set forth 
on the respective Rauland Borg data sheets or each specified item shall be considered as part of 
these specifications and binding herein. Any proposed equal equipment offered shall be 
substantiated fully to prove equality. The Owner or his Engineer reserves the right to require 
complete sample of any proposed equal equipment and may, if necessary, request a system 
demonstration to prove equality. The decision of the Owner regarding equality of proposed equal 
items will be final.

2. Bidders wishing to submit alternate equipment shall submit to the specifying authority, at least 
fifteen days prior to bid opening, the equipment proposed to provide a precise functional 
equivalent system to meet specifications. Bidder shall provide adequate information prior to bid 
date such as specifications sheets, and system operation. Alternate supplier-contractor shall also 
provide a list to include five installations of the identical system proposed which have been in 
operation for a period of two years.

3. Final approval of the alternate system shall be determined at the time of job completion and final 
testing. Failure to provide the "precise functional equivalent" shall result in the removal of the 
alternate system and installation of the specified systems at the contractor’s expense.

C. Contractor shall supply the Owner with

1. Three (3) copies of Operation and Maintenance manuals bound in flexible binders.

2. Three (3) sets of keys required to operate or maintain system.

D. Each manual shall include the following:
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1. Instructions necessary for the proper operation and servicing of the system

2. Complete as-built installation drawings of the system

3. A wiring destination schedule for each circuit leaving each piece of equipment with schematic 
diagram of each amplifier and other major components with transistor compliments and 
replacement number.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Contractor requirements

1. The successful contractor shall be an established communications and electronics contractor and 
have a minimum of five years’ experience in the field of school integrated telecommunications 
systems installation and service. The contractor must also have completed similar systems in the 
past five years.

2. Contractor must be a factory authorized distributor for the equipment to be installed with full 
manufacturer's warranty privileges.

3. The successful bidder must have a service facility within a 100 mile radius of the project.

4. The contractor shall show satisfactory evidence, upon request, that he maintains a fully equipped 
service organization capable of furnishing adequate inspection and service to the system.

5. The contractor shall maintain at his facility the necessary spare parts in the proper proportion as 
recommended by the manufacturer to maintain and service the equipment being supplied.

6. The contractor shall provide a minimum of eight hours of in-service training with this system. 
These sessions shall be broken into segments which will facilitate the training of individuals in the 
operation of this system.

1.6 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.7 WARRANTY

A. Furnish guarantee in accordance with and in form required under Section 26 05 00.

B. On-the-premises maintenance during normal working hours shall be provided for a period of twenty 
four (24) months from date of completion of installation. This is (12) twelve months in addition to the 
twelve (12) months for the entire project. The contractor shall, at the owner's request, make available 
a service contract offering continuing factory authorized service of this system after the initial warranty 
period. The system manufacturer shall maintain engineering and service departments capable of 
rendering advice regarding installation and final adjustment of the system.

1.8 SYSTEM STARTUP

A. Refer to manufacturer’s documentation to start-up procedures and requirements.

B. The Contractor shall demonstrate the system functionality to manufacturer’s specifications and 
requirements after completion of installation.

PART 2 - PRODUCTS

2.1 MANUFACTURER
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A. The system shall be a RAULAND-BORG Telecenter ICS System or approved equal.

B. The equipment model numbers specified herein are that of the RAULAND-BORG CORPORATION.  
The intent is to establish a standard of quality, function and features. It is the responsibility of the 
Contractor to insure that the proposed product meets or exceeds every standard set forth in these 
specifications.

2.2 EQUIPMENT AND MATERIALS:

A. Central Controller Unit

1. The integrated Electronic Communications Network shall have the following capabilities:

a. Facilities for multiple operations simultaneously without interference with an established 
pattern of priorities for all administrator/classroom communication capabilities.

b. Facilities for centralized attendant answering.

c. The system shall provide Personal identification Numbers for selected administrators. By 
dialing their PIN at any system telephone, the administrator shall have access to the same 
intercom/paging capabilities assigned to their office telephone, regardless of the restrictions 
on the phone they are currently using.

d. Facilities for the central control unit to store information and give reports on features, system 
activity, etc. upon request either on site or remotely.

e. Facilities for automatically sounding a warning tone signal over any loudspeaker selected for 
two-way communications to alert the station attendant (classroom teacher) to the call and 
prevent unauthorized monitoring.

f. Facilities for access to any single loudspeaker unit, zone loudspeaker unit, or all loudspeaker 
units. The warning tone signal shall sound as soon as the station is selected and shall be 
automatically repeated at regular intervals for the duration of the call if the voice circuit is not 
activated.

g. Direct dialing, two-way amplified voice intercom between all locations equipped with 
administrative telephones and staff station speakers without the use of a press-to-talk or talk-
listen switch.

h. The Central Controller Unit shall provide an RS-232 port for the connection of on-site or off-
site diagnostics by distributor or factory trained personnel.

1) This port shall be usable for the programming and saving of all programmed data for 
each system with the utilization of an onsite or off-site computer.

2) This port shall provide the capability of logging of various activities within the system.

i. Facilities for executive override permitting an assigned telephone to "override" on-going 
intercom conversation(s) in the system.

j. Facilities for the instantaneous distribution of emergency announcements simultaneously, by 
a single button access, to all locations equipped with speakers.

1) Emergency announcements originating from any assigned administrative telephone shall 
have priority over all regular system functions.

k. Facilities for the distribution sf alarm signals to all areas equipped with speakers by single 
button access.

1) Up to nine (9) separate distinct alarm signals shall be provided. Each of the distinct alarm 
signals can be activated by a designated single button.
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l. Capability for assigning speaker locations to any one or more of the six (6) zones for zone 
paging, up to six (6) zones for program distribution, and up to eight (8) security zones. All of 
these zones may be configured to be independent of the other zones.

m. It shall be possible to review all calls stored in memory in the order received.

n. Facilities for answering calls registered in the digital read-out display merely by pressing a 
single response button. This capability shall not prevent other calls from being placed or 
answered by dialing their numbers.

o. Facilities to cancel all staff station originated calls from any administrative telephone.

p. Facilities for assigning or changing classroom numbers by architectural or any desired 
numbering system; either three, four, or five digit numbers may be assigned.

q. Facilities for multiple loudspeaker or telephone conversations to take place and not prevent 
announcements, educational, or music programs from being distributed to other areas of the 
building.

r. Facilities to automatically send incoming calls to an alternate phone or if they remain 
unanswered for a predetermined amount of time.

s. A facility to notify a user that the intercom path called earlier is now available. If a busy signal 
is obtained, user shall dial callback feature code and hang up. System shall automatically call 
back user when intercom path is available and complete an intercom call to speaker.

t. Facilities for universal wiring for all data network, telephones, intercom speakers, and call 
switches using Category 5 or 6 rated cable. Systems requiring a custom cable plant 
dedicated to just the intercom system will not be acceptable.

u. Facilities to provide automatic emergency instructions to be broadcast to the entire school 
when an alarm is tripped. The emergency instructions are preprogrammed and require no 
user intervention.

v. Facilities for single button access to allow page announcements into speaker zones without 
interrupting other performing simultaneous functions.

w. Facilities to page one or more area-wide pocket pagers when a call is placed of a specific call 
priority or all call priorities. The pocket pager will display the calling room number and a 
numeric call priority.

x. Facilities to automatically alter a call switch class of service by time of day and day of week 
as directed by the Owner.

y. It shall be possible to initiate Class of Service changes either manually or automatically on a 
per station basis using internal clock set.

1) A minimum of four independent program memory sets shall be provided.

2) Choice of time of service change and active memory set selected shall be completely 
programmable.

a) Class of Service Changes shall be programmable by time of day and day of week.

b) A minimum of 64 unique classes of service shall be available.

z. Capability for assigning speaker locations to any one or more of the zones for zone paging or 
time signal reception; this assignment to be a programmable function.

aa. Time signal tones shall be generated on a manual or automatic basis.

bb. Emergency tones shall be distributed from designated Administrative Telephones.

cc. Power amplifiers shall meet all specifications exactly as specified herein, including power 
capacity and count.

B. Switch Panel
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1. Program distribution shall be controlled by both dial-up or switch panel selection for individual 
speakers or program distribution zones.  Systems not providing for both switch panel and dial-up 
program distribution will not be acceptable.

2. Speaker stations may be manually accessed by rack-mounted switch panels specifically 
designed for individual and/or group station selection.

C. Program Distribution System,

1. The system shall provide facilities to distribute program material (i.e cassette tape, CD, radio 
broadcasts) in the following manner:

a. The media operator shall cue remotely located music source or select radio station.

b. The media operator shall then "direct select" room(s) or areas to send the program via a 
switch panel

2. Power amplifiers shall meet all specifications exactly as specified herein, including power 
capacity in excess of 125% of required minimum demand for all speaker counted on Drawings, 
based upon a minimum of ½ wattpower to all intercom speaker locations and 15 watts power to 
all horn type speaker locations.

D. Time Programming

1. The master time controller shall provide the following functions:

a. Non-volatile memory capacity for storing 550 events and up to 100 calendar dates for 
schedule changes.

b. Ability to review, edit and delete events via a Windows 95/98 PC running the configuration 
program.

c. Review events from any entered time of day.

d. Events shall be programmable to any or all of (8) zone circuits.

e. Selection of any of (8) schedules to allow flexibility due to seasonal changes or special 
events.

f. Fully automatic calendar execution.

g. User programmable automatic daylight savings time change.

h. Programmable Music-on-Class-Change. This feature shall be programmable from 1 to 3600 
seconds (60 minutes).

i. Separate bell-tone selection and separate bell duration for each event.

j. Latched operation of zones to control lighting or other devices.

k. Interface with most types of secondary slave clocks whether synchronous wire or electronic.

l. User-programmable custom slave clock correction. Output relays rated at 5 amperes shall be 
provided on all zone circuits as necessary.

m. Lithium battery will provide not less than 5 years' battery backup for timekeeping function.

E. Data Logging

1. System wide events. The System Log shall contain all events that occurred in the system for 
which event logging has been enabled to diagnose or document system usage.

2. Schedule parameters shows for each day-of-the-week the times-of-day when system 
configuration modes change.

3. The System Log Dump Report shall list all events that occurred in the system for which event 
logging has been enabled to diagnose or document system usage.

4. System shall be self-monitoring and include a background process dedicated to self-monitoring.

F. ACCESSORIEs
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1. Outdoor Speaker System

a. Reentrant type.

b. Frequency Response: 375 to 14,000 Hz.

c. Power Handling: 30 Watts, 60 Watts Peak.

d. Variable screw taps, 25V transformer.

e. Sound Pressure Level: 110dB at 1 meter with 1-watt input.

f. Mounting: Adjustable, horizontal, and vertical.

g. Color: Beige.

h. Rauland Model 3607, housed in an ACC1014 baffle and an ACC1117 back box.

2. Loudspeakers

a. 8" Cone.

b. Frequency Response: 65 to 17,000 cycles.

c. Power Rated: 8 watts.

d. Magnet: 5 Ounce.

e. Axial Sensitivity: 93dB at 4 feet with 1-watt input.

f.  25-watt variable tap transformer.

g. Rauland Model USO188.

3. All Speaker Housing for Recessed Wall Mounting

a. Rauland ACC1008 with Rauland ACC1108 Backbox.

b. All ceiling-mounted speakers shall be provided with Rauland ACC 1000 Ceiling Baffle.

c. All ceiling-mounted speakers shall be provided with Rauland ACC 1101 Backbox and 
ACC1104 Bridge.

G. Equipment Racks

1. Equipment racks shall be located in a climate-controlled area/room as shown on drawings.

2. Equipment racks shall be:

a. Self-contained, specifically engineered racks with provisions for all present and future 
components as described and recommended by the manufacturer within this specification.

b. Racks shall be accessible from front and rear.

c. All program, zone, and time circuitry, data, linkage, power, telecommunications components, 
and circuitry to be located in racks configured as approved by Engineer.

d. Provide the following minimum equipment to be installed in equipment rack:

1) Rauland ICSBASERM; Base System Controller

2) Rauland ICSXPRRM; System Expander Chassis

3) Rauland ICSSLM; Station Line Module

4) Rauland ICSSPA; Switch Bank

5) Rauland CMA350; 350-Watt Amplifier

6) Rauland ICSBLNK; Blank Panel

7) Rauland RM2521; Rack Mounted Clock

8) TEAC PTR/460N/P4035/2BShey; AM/FM/Tuner

9) Rauland ICSPMI; Program Input Panel
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10) TEAC PAD500 with PRM150; Rackmount CD/Cassette Player Kit

e. Rack shall be a 19" Lowell #L260-77 with #MBS222 Mobile Cart.

PART 3 -EXECUTION

3.1 INSTALLATION

A. Work shall be installed as shown on the Drawings in accordance with the manufacturer’s diagrams 
and recommendations, except where otherwise indicated.

B. WIRING:

1. System wiring and equipment installation shall be in accordance with good engineering practices 
as established to the EIA and the NEC. Wiring shall meet all state and local electrical codes. All 
wiring shall test free from grounds and shorts.

2. All wiring for speaker cables shall be exposed in accessible ceiling spaces; in conduit, where in 
walls and non-accessible spaces. Minimum size of conduit to be 3/4 inch. Adjust conduit size as 
necessary to comply with the 40% fill table of the CEC.

3. All wiring for check system shall be exposed in accessible ceiling space and in conduit in wall 
drops and in non-accessible space.

4. Wires shall be continuous from device to terminal cabinet and from cabinet to cabinet. No outdoor 
or underground splices shall be permitted.

5. Wiring shall be appropriately color-coded with permanent wire markers.  Copper conductors shall 
be used.

6. All signal cables provided under this contract shall be Class II, plenum-rated cable where 
required.

7. Data wires shall not be enclosed in conduit or raceways containing AC power wires.

8. Where EMI may interfere with the proper operation of the signal circuits, twisted/shielded cable 
shall be used.

3.2 FIELD QUALITY CONTROL

A. The Contractor shall demonstrate the system functionality to manufacturer’s specifications and 
requirements after completion of installation.

B. The Engineer or Owner may order any changes, adjustments or further tests deemed necessary to 
assure that the system and its components are complete and operational in accordance with the 
Specifications.

3.3 DEMONSTRATION

A. The Contractor shall properly instruct the Owner to the operational procedures of the system.

B. Within the first 30 days from system startup, the equipment supplier shall provide no less than four (4) 
hours for instruction and training with Operators Manuals and Users Guides provided.

END OF SECTION
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SECTION 28 05 26

GROUNDING AND BONDING FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
item specified under this Section, including but not limited to telecommunication system 
grounding.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. CCR –California Code of Regulations, Title 24

a. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

2. IEEE –Institute of Electrical and Electronic Engineers

a. 1100; Recommended Practices Powering and Grounding Electronic Equipment

3. NFPA –National Fire Protection Association

a. 780; Lightning Protection Code

4. TIA/EIA – Telecommunications Industry Association/Electronic Industries Alliance

a. 607; Commercial Building Grounding and Bonding Requirements for Telecommunications

5. UL -Underwriters Laboratories, Inc.

a. 467; Grounding and Bonding Equipment

1.3 SYSTEM DESCRIPTION

A. This Section provides for the grounding and bonding of all electrical and communication apparatus, 
appliances, components, fittings and accessories where required to provide a permanent, continuous, 
low impedance, grounded electrical system.

B. Except as otherwise indicated, the complete electrical installation including equipment and metallic 
raceways, boxes and cabinets shall be completely and effectively grounded in accordance with all 
Code requirements, whether or not such connections are specifically shown or specified.

C. Provide telecommunication system ground bus bars with each building main telecommunications 
equipment room or cabinet/rack location.  Provide connection between the bus bar and main building 
reference ground bus, the ground bus of the panelboard serving power to telecommunication 
equipment, and all telecommunication conduit, cable trays, cable ladders and boxes.
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1.4 SUBMITTALS

A. Submit manufacturer’s data for equipment and materials specified within this Section in accordance 
to Section 26 05 00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

PART 2 - PRODUCTS

2.1 INSULATED GROUNDING BUSHINGS

A. Plated malleable iron body with 150C molded plastic insulated throat and lay-in ground lug; 
OZ/Gedney BLG, Thomas & Betts #TIGB series or equal.

2.2 CONNECTIONS TO STRUCTURAL STEEL, GROUND RODS OR SPICES

A. Where required by the Drawings, grounding conductors shall be spliced together, connected to 
ground rods or connected to structural steel using exothermic welds, Cadweld or equal, or high 
pressure compression type connectors, Cadweld, Thomas & Betts or equal.

2.3 BONDING JUMPERS

A. OZ/Gedney Type BJ, Thomas & Betts #3840 series or equal.

2.4 GROUND CONDUCTOR

A. Ground conductor shall be #6 AWG UL labeled, Type THWN insulated copper wire, green in color.

2.5 TELECOMMUNICATION MAIN GROUNDING BUS BAR (TMGB)

A. Provide grounding bus bar at telecommunication backboards, racks and cabinets of the following 
type:

1. Backboards 4’X8’ and greater, floor mounted telecommunication equipment racks/cabinets larger 
than 60” height or wall mounted cabinets greater than 36”Wx36”H

a. Provide 1 13.5”x2”x1/4” TK copper bus bar mounted on wall with insulating stand-offs at +96” 
AFF.  Furnish complete with cast copper alloy body Thomas Betts Series 310 or equal lugs 
for connecting grounding conductors.  Attach lugs to bus with appropriate size bronze bolt, 
flat washer and Belleville washer.  All connections shall be torque, and all holes shall be 
drilled and tapped for single hole lugs.  Provide 4 spare lugs with respective spaces.

2. Backboards less than 4’X8’, floor/wall mounted telecommunication equipment racks/cabinet less 
than 60” or wall mounted cabinets less than 36”Wx36”H

a. Provide an aluminum loadcenter ground kit with 14 terminals minimum, General Electric 
TGL2 or equal.   A minimum of 3 terminals shall accommodate #6 AWG. Mount within 
enclosure or on backboard at +96” AFF.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Telecommunication system grounding
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1. Bond all telecommunication conduit, cable tray, ladder rack, equipment racks and all other 
metallic telecommunication infrastructure components to the nearest TMGB using a #6 AWG 
conductor.

2. Provide #6 AWG ground within ¾” conduit from each secondary backboard, cabinet, rack, etc. to 
the BGB.

3. Install #6 AWG grounding conductor in nonmetallic underground raceways containing only fiber 
optic cable.

4. Provide an engraved nameplate mechanically fastened to wall or enclosure adjacent to each 
TMGB.  Nameplate shall be blue with ¼” high white lettering to read “TMGB-(name of enclosure 
or building)”.

3.2 FIELD QUALITY CONTROL

A. Contractor using test equipment expressly designed for that purpose shall perform all ground 
resistance tests in conformance with IEEE Standard 1100.  Contractor shall submit typewritten 
records of measured resistance values to Engineer for review and approval prior to energizing the 
system.

B. Obtain and record ground resistance measurements both from electrical equipment ground bus to the 
ground electrode and from the ground electrode to earth.  Furnish and install additional bonding and 
add grounding electrodes as required to comply with the following resistance limits:

1. Resistance from ground bus to ground electrode and to earth shall not exceed 5 ohms unless 
otherwise noted.

2. Resistance from the farthest panelboard, loadcenter, switchboard or motor control center ground 
bus to the ground electrode and to earth shall not exceed 20 ohms maximum.

C. Obtain and record ground resistance measurements (DC, 60Hz, 10MHz, 20MHz, 33 MHz, 66MHz 
and 100MHz) both from each TMGB to the ground electrode and from the ground electrode to earth.

D. Inspection

1. The Engineer or Inspector prior to encasement, burial or concealment thereto shall review the 
grounding electrode and connections.

END OF SECTION
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SECTION 28 05 33

PATHWAY FOR ELECTRONIC SAFETY AND SECURITY

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes

1. Provide all labor, materials and equipment necessary to complete the installation required for the 
items specified under this Section, including but not limited to electrical conduits; outlet, junction 
and pull boxes; and related supports.

B. Related sections

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Electrical Systems

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. ANSI –American National Standards Institute

a. C33.91; Specification for Rigid PVC Conduit

b. C80.1; Specification Rigid Steel Conduit, Zinc-Coated

c. C80.3; Specification for Electrical Metallic Tubing, Zinc-Coated

d. C80.6; Intermediate Metal Conduit (IMC), Zinc-Coated

2. CCR –California Code of Regulations, Title 24

a. Part 2 -California Building Code (CBC); ICBO Uniform Building Code (UBC) with California 
amendments

b. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

3. NECA –National Electrical Contractors Association

a. 101, Standard for Installing Steel Conduit (Rigid, IMC, EMT)

b. 111, Standard for Installing Nonmetallic Raceways (RNC, ENT, LFNC) (ANSI)

4. NEMA –National Electrical Manufacturer’s Association

a. FB 1; Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit, Electrical Metallic Tubing, 
and Cable

b. FB 2.10; Selection and Installation Guidelines for Fittings for Use with Non-flexible Electrical 
Metal Conduit or Tubing (Rigid Metal Conduit, Intermediate Metal Conduit, and Electrical 
Metallic Tubing)

c. FB 2.20; Selection and Installation Guidelines For Fittings for Use With Flexible Electrical 
Conduit and Cable

d. OS 1; Sheet-Steel Outlet Boxes, Device Boxes, Covers, and Box Supports

e. OS 3; Selection and Installation Guidelines for Electrical Outlet Boxes
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f. RN 1; Polyvinyl-Chloride Externally Coated Galvanized Rigid Steel Conduit and Electrical 
Metallic Tubing

g. TC 2; Electrical Plastic Tubing and Conduit

h. TC 3; PVC Fittings for Use with Rigid PVC Conduit and Tubing

i. TC 14; Reinforced Thermosetting Resin Conduit (RTRC) and Fittings

5. OSHPD Anchorage Pre-approvals

a. OPA-0003; Superstrut Seismic Restraint System

b. OPA-0114; B-Line Seismic Restraints

c. OPA-0120; Unistrut Seismic Bracing System

d. OPA-0242; Power-Strut Seismic Bracing System

6. UL –Underwriter’s Laboratories, Inc.

a. 1; Standard for Flexible Metal Conduit

b. 6; Rigid Metal Electrical Conduit

c. 360; Standard for Liquid-Tight Flexible Steel Conduit

d. 514A; Metallic Outlet Boxes, Electrical

e. 514B; Fittings for Conduit and Outlet Boxes

f. 651; Schedule 40 & 80 PVC Conduit

g. 797; Electrical Metallic Tubing

h. 1242; Intermediate Metal Conduit

i. 1684; Reinforced Thermosetting Resin Conduit (RTRC) and Fittings

1.3 SYSTEM DESCRIPTION

A. Furnish, assemble, erect, install, connect and test all electrical conduits and related raceway 
apparatus required and specified to form a complete installation.

1.4 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused, bearing UL labels where applicable.

B. Installation shall conform to the NECA installation guidelines unless otherwise indicated within this 
Section

PART 2 - PRODUCTS

2.1 MATERIALS

A. Conduits and Fittings

1. Rigid steel conduit (RMC)

a. Conduit: Standard weight, mild steel pipe, and zinc coated on both inside and outside by a 
hot dipping or shearardizing process manufactured in accordance with UL 6 and ANSI C80.1 
specifications.

b. Fittings (couplings, elbows, bends, etc.)
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1) Shall be steel or malleable iron.

2) Coupling and unions shall be threaded type, assembled with anti-corrosion, conductive 
and anti-seize compound at joints made absolutely tight to exclude water.

c. Bushings

1) Insulating bushings: Threaded polypropylene or thermosetting phenolic rated at 150C 
minimum.

2) Insulating grounding bushing: Threaded cast body with insulating throat and steel “lay-in” 
ground lug.

3) Insulating metallic bushing: Threaded cast body with plastic insulated throat rated at 

150C minimum.

2. Coated rigid steel conduit (CRMC)

a. Conduit: Equivalent to RMC with a Polyvinyl chloride (PVC) coated bonded to the galvanized 
outer surface of the conduit.  The bonding between the PVC coating and conduit surface 
shall be ETL PVC-001 compliant.  The coating thickness shall be a minimum of 40mil.

b. Fittings (couplings, elbows, bends, etc.)

1) Equivalent to RMC above with bonded coating same as conduit.

2) The PVC sleeve over fittings shall extend beyond hub or coupling approximately one 
diameter or 1 1/2” whichever is smaller.

c. Bushing equivalent to RMC above.

3. Intermediate metallic conduit(IMC)

a. Conduit: Intermediate weight, mild steel pipe, meeting the same requirements for finish and 
material as rigid steel conduit manufactured in accordance with UL 1242 and ANSI C80.6 
specifications.

b. Fittings (couplings, elbows, bends, etc.) equivalent to RMC above.

c. Bushing equivalent to RMC above.

4. Electrical metallic tubing (EMT)

a. Conduit: Cold rolled steel tubing with zinc coating on outside and protective enamel on inside 
manufactured in accordance with UL 797 and ANSI C80.3 specifications.

b. Couplings: Steel or malleable iron with compression type fastener via a nut.

c. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.

5. Rigid non-metallic conduit (PVC)

a. Conduit: PVC composed Schedule 40, 90C manufactured in accordance with NEMA TC 2 
and UL 651 specifications.

b. Fittings: Molded PVC, slip on solvent welded type in accordance to NEMA TC 3.

6. Reinforced thermosetting resin conduit (RTRC)

a. Conduit: Fiber impregnated with a cured thermosetting resin compound in accordance with 
NEMA TC 14 and UL1684.

b. Fittings: Molded resin with glass reinforcement manufactured in the same process as the 
conduit bonded with an epoxy adhesive.

7. Flexible metallic conduit (FMC)

a. Conduit: Continuous, flexible steel spirally wound with zinc coating on both inside and outside 
in accordance with UL 1.

b. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.
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8. Liquidtight flexible metallic conduit (LFMC)

a. Conduit: PVC coated, continuous, flexible steel spirally wound with zinc coating on both 
inside and outside in accordance with UL 360.

b. Connectors: Steel or malleable iron with compression type fastener via a nut with plastic 

insulated throat rated at 150C minimum.

9. Miscellaneous Fittings and Products

a. Conduit sealing bushings: Steel or cast malleable iron body and pressure clamps with PVC 
sleeve, neoprene sealing grommets and PVC coated steel pressure rings.  Supplied with 
neoprene sealing rings between body and PVC sleeve.

b. Watertight cable terminators: One piece, compression molded sealing ring with PVC coated 
steel pressure disks, stainless steel screws and zinc plated cast iron locking collar.

c. Watertight cable/cord connectors: Liquidtight steel or cast malleable iron body with sealing 
neoprene bushing and stainless steel retaining ring.

d. Expansion fittings: Multi-piece unit of hot dip galvanized malleable iron or steel body and 
outside pressure bussing design to allow a maximum of 4” movement (2” in either direction).  
Furnish with external braid tinned copper bonding jumper.  UL listed for both wet and dry 
locations.

e. Expansion/deflection couplings: Multi-piece unit comprised of a neoprene sleeve, internal 
flexible tinned copper braid attached to bronze end couplings with stainless steel bands.  
Coupling to provide minimum of 3/4” movement and 30 degrees deflection from normal.  UL 
listed for both wet and dry locations.

f. Conduit bodies: Raintight, malleable iron, hot-dip galvanized body with threaded hubs, 
stamped steel cover, stainless steel screws and neoprene gasket.

g. Other couplings, connectors and fittings shall be equal in quality, material and construction to 
items specified herein.

B. Boxes

1. Outlet boxes

a. Standard: Galvanized one-piece of welded pressed steel type in accordance with NEMA OS 
1 and UL 514.  Boxes shall not be less than 4” square and at least 1 1/2” deep.

b. Concrete: Galvanized steel, 4” octagon ring with mounting lug, backplate and adapter ring 
type in accordance with NEMA OS 1 and UL 514.  Depth as required by application.

c. Masonry: Galvanized steel, 3.75” high gang box in accordance with NEMA OS 1 and UL 514.

d. Surface cast metal: Cast malleable iron body, surface mounted box with threaded hubs and 
mounting lugs as required in accordance with NEMA OS 1 and UL 514.  Furnish with ground 
flange, steel cover and neoprene gasket.

2. Pull and junction boxes

a. Sheet metal boxes: Standard or concrete outlet box wherever possible; otherwise use 16 
gauge galvanized sheet metal, NEMA 1 box sized per CEC with machine screwed cover.

b. Cast metal boxes: Install standard cast malleable iron outlet or device box when possible.

c. Flush mounted boxes: Install overlapping cover with flush head screws.

d. In-ground mounted pull holes/boxes:  Install pre-cast concrete box, sized per Drawing or CEC 
with pre-cast or traffic rated lid.

3. Floor boxes

a. Floor boxes shall be adjustable, cast metal body with threaded conduit openings, adjustable 
rings, brass flange or Lexan ring and cover plate with threaded plug.  Include provisions to 
accommodate surface mounted telephone or receptacle outlet, or flush floor mounted 
telephone or receptacle outlet where shown on Drawings.



Roger K. Fall Transit Center – Phase 3 TI 28 05 33 - 5 Pathway for Electronic Safety
 and Security

C. Pull line/cord

1. Polypropylene braided line or Let-line #232 or equal of 1/8” diameter with a minimum break 
strength of 200 pounds.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Thoroughly examine site conditions for acceptance of wire and cable installation to verify 
conformance with manufacturer and specification tolerances.  Do not commence with work until all 
conditions are made satisfactory.

3.2 PREPARATION

A. Conduit

1. Provide all necessary conduit fittings, connectors, bushings, etc. required to complete conduit 
installation to meet the CEC/NEC and intended application whether noted, shown or specified 
within.

2. Location of conduit runs shall be planned in advance of the installation and coordinated with other 
trades.

3. Where practical, install conduits in groups in parallel vertical or horizontal runs that avoid 
unnecessary offsets.

4. All conduits shall be parallel or at right angles to columns, beams and walls whether exposed or 
concealed.

5. Conduits shall not be placed closer than 12” to a flue, parallel to hot water, steam line or other 
heat sources; or 3” when crossing perpendicular to the above said lines when possible.

6. Install exposed conduit as high as practical to maintain adequate headroom.  Notify Engineer if 
headroom will be less than 102”.

7. Do not obstruct spaces required by Code in front of electrical equipment, access doors, etc.

8. The largest trade size conduit in concrete floors and walls shall not exceed 1/3 thickness or be 
spaced a less than three conduit diameters apart unless permitted by Engineer.  All conduits shall 
be installed in the center of slab or wall, and never between reinforcing steel and bottom of floor 
slab.

9. Install additional pull boxes, not shown on Drawings, in sufficient quantities to facilitate pulling of 
conductors and cables such that total spacing does not exceed 150 feet or 270 degrees, total; 
and maximum pulling tension will not be exceeded.

10. When installing underground conduits to specified depth; depth shall be taken from finished grade 
as it will be at project completion.  Should finish grade be above existing grade by an amount 
equal to or greater than specified depth, conduit shall be installed not less than 6” below existing 
grade.

11. Verify that information concerning finish grade is accurate, for should the underground run be less 
than the specified depth, Contractor may be required to re-install conduit to meet the required 
depth.

12. Unless otherwise specified, underground conduits shall be installed with top side not less than 
24” below finished grade; this depth applies to all conduits outside of building foundations 
including those under walks, open corridors or paved areas.

13. Utility company service conduits installation depth shall be as directed by their respective 
specifications and requirements.
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B. Boxes

1. Before locating outlet boxes, check Construction Documents for type of construction and make 
sure that there is no conflict with other equipment.  Locate outlet boxes as shown and locate so 
as not to interfere with other Work or equipment.

2. Install all outlet boxes flush within walls, ceiling and floors except where installed within non-
finished rooms, cabinetry, attic spaces or as indicated on Drawings.

3. Locate pull boxes and junction boxes within concealed, accessible locations where possible.

4. Do not install outlet boxes back-to-back with same stud space.  Where shown back-to-back, 
offset as required, and fill void with sound dampening material where requested by Owner.

5. In fire rated walls separate boxes by 24” minimum and with stud member.

6. Adjust position of outlet boxes within masonry wall to accommodate course lines.

3.3 INSTALLATION

A. Conduit

1. Minimum conduit size shall be 3/4” unless otherwise indicated.

2. All conduit work shall be concealed unless otherwise indicated.  Exposed conduits shall be 
permitted within unfinished rooms/spaces to facilitate installation.

3. Install conduit in complete runs prior to installing conductors or cables.

4. Make long radius conduits bends free from kink, indentations or flattened surfaces.  Make bends 
carefully to avoid injury or flattening.  Bends 1 1/4” size and larger shall be factory made ells, or 
be made with a manufactured mechanical bender.  Heating of steel conduit to facilitate bending 
or that damage galvanized coating will not be permitted.

5. Remove burrs and sharp edges at end of conduit with tapered reamer.

6. Protect and cover conduits during construction with metallic bushings and bushing “pennies” to 
seal exposed openings.

7. Assemble conduit threads with anti-corrosion, conductive, anti-seize compound and tighten 
securely.

8. Install conduits shall that no traps to collect condensation exist.

9. Fasten conduit securely to boxes with locknuts and bushings to provide good grounding 
continuity.

10. Install pull cords/line within any spare or unused conduits of sufficient length to facilitate future 
cable installation.

11. Penetrations

a. Locate penetrations within structural members as shown on Drawings and as directed by 
Architect or Engineer.  Should it be necessary to notch any framing member, make such 
notching only at locations and in a manner as approved by Engineer.

b. Do not chase concrete or masonry to install conduit unless specifically approved by Engineer.

c. Cutting or holes

1) Install sleeves for cast-in-place concrete floors and walls.  After installing conduit through 
penetration, seal using dry-pack grouting compound (non-iron bearing, chloride free and 
non-shrinking) or fire rated assembly if rated floor or wall.  Use escutcheon plate on floor 
underside to contain compound as necessary.

2) Cut holes with a hole saw for penetrations through non-concrete or non-masonry 
members.

3) Provide chrome plated escutcheon plates at all publicly exposed wall, ceiling and floor 
penetrations.
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d. Sealing

1) Non-rated penetration openings shall be packed with non-flammable insulating material 
and sealed with gypsum wallboard taping compound.

2) Fire rated penetration shall be sealed using a UL classified fire stop assembly suitable to 
maintain the equivalent fire rating prior to the penetration.

3) Use escutcheon plates to hold sealing or fire rated compound as necessary.

e. Waterproofing

1) Make penetrations through any damp-proofed/waterproofed surfaces within damp/wet 
locations as such as to maintain integrity of surface.

2) Install specified watertight conduit entrance seals at all below grade wall and floor 
penetrations.

3) At roof penetrations furnish roof flashing, counter flashing and pitch-pockets compatible 
to roof assembly.

4) Where possible conduits that horizontally penetrate a waterproof membrane shall fall 
away from and below the penetration’s exterior side.

5) Make penetrations through floors watertight with mastic, even when concealed within 
walls or furred spaces.

12. Supports

a. Conduits shall be support and braced per OSHPD pre-approved anchorage systems when 
those methods are implemented and installed.

b. Sizes of rods and cross channels shall be capable of supporting 4 times and 5 times actual 
load, respectively.  Anchorage shall support the combined weight of conduit, hanger and 
conductors.

c. Support individual horizontal conduit 1 1/2” and smaller by means of 2 hole straps or 
individual hangers.

d. Galvanized iron hanger rods sizes 1/4” diameter and larger with spring steel fasteners, clips 
or clamps specifically design for that purpose for 1 1/2” conduits and larger.

e. Support multi-parallel horizontal conduits runs with trapeze type hangers consisting of 2 or 
more steel hanger rods, preformed cross channels, ‘J’ bolts, clamps, etc.

f. Support conduit to wood structures by means of bolts or lag screws in shear, to concrete by 
means of insert or expansion bolts and to brickwork by means of expansion bolts.

g. Support multi-parallel vertical conduits runs with galvanized Unistrut, Power-Strut or 
approved equal type supports anchored to wall.  Where multi-floored conduits pass through 
floors, install riser clamps at each floor.

h. Maximum conduit support spacing shall be in accordance with NECA Standard of Installation:

1) Horizontal runs:

a) 3/4” and smaller at 60” on centers, unless building construction prohibits otherwise, 
then 84” on centers.

b) 1” and larger at 72” on centers, unless building construction prohibits otherwise or any 
other condition, then 120” on centers.

2) Vertical runs:

a) 3/4” and smaller @ 84” on centers.

b) 1” and 1 1/4” @ 96” on centers.

c) 1 1/2” and larger @ 120” on centers.

d) Any vertical condition such as shaftways and concealed locations for any sized 
conduit, 120” on centers.
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i. Anchorage for RMC/IMC supports unless otherwise specified:

1) < 1” IMC/RMC = #10 bolt/screw.

2) 1” IMC/RMC = 1/4” bolt/screw.

3) 1 1/2” and 2” IMC/RMC = 3/8” bolt/screw.

4) 3” IMC/RMC, 4” EMT = 1/2” bolt/screw.

5) > 3”IMC/RMC = 5/8” bolt/screw.

j. Anchorage for EMT supports unless otherwise specified:

1) < 1 1/2” EMT = #10 bolt/screw.

2) 1 1/2” EMT = 1/4” bolt/screw.

3) 2, 2 1/2” and 3” EMT = 3/8” bolt/screw.

4) 4” EMT = 1/2” bolt/screw.

5) > 4”EMT = 5/8” bolt/screw.

B. Boxes

1. Install boxes as shown on Drawings and as required for splices, taps, wire pulling, equipment 
connections and Code compliance.

2. Install additional pull boxes, not shown on Drawings, in sufficient quantities to facilitate pulling of 
conductors and cables such that total spacing does not exceed 150 feet or 270 degrees, total; 
and maximum pulling tension will not be exceeded.

3. Install plaster rings on all outlet boxes in stud walls or in furred, suspended or exposed ceilings.  
Covers shall be of a depth suited for installation.

4. Provide gasketed cast metal cover plates where boxes are exposed in damp or wet locations

5. Install access door for boxes installed within concealed locations without access.

6. Install approved factory made knockout seal where knockouts are not present.

7. Refer to Architectural interior elevations and details shown for exact mounting heights of all 
electrical outlets.  In general, locate outlets as shown or specific and complies with Americans 
with Disabilities Act:

a. Convenience outlets: +18”AFF or +6” above counter or splash.

b. Local switches: +48”AFF or +6” above counter or splash.

c. Telecommunication outlets: +18”AFF or +48”AFF for wall telephone or intercom device.

d. Verify all mounting heights with Architectural Drawings, and where heights are not suited for 
construction or finish please consult Engineer or Architect.

8. Use conduit bodies to facilitate pulling of conductor or cables or change conduit direction.  Do not 
splice within conduit bodies.

9. Enclose pull box with additional rated gypsum board as necessary to maintain wall’s original fire 
rating.

10. Install galvanized steel coverplates on all open boxes within dry listed areas.

11. Install in-ground pull holes/boxes flush to grade finish at finished areas or 1” above finished 
landscaped grade.  Seal all conduits terminating in pull hole/box watertight.  Install and grout 
around bell ends where shown.  Cover and lids shall be removable without damage to adjacent 
finish surfaces.

12. Support

a. Accurately place boxes for finish, independently and securely supported by adequate 
blocking or manufacturer channel type heavy-duty box hangers for stud walls.  Do not use 
nails to support boxes.
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b. Support boxes independent of conduit system.

c. Mount boxes installed within ceilings to 16 gauge metal channel bars attached to main 
runners or joists.

d. Support boxes within suspended acoustical tile ceilings directly from structure above when 
light fixture are to be installed from box.

e. Use auxiliary plates, bar or clips and grouted in place for masonry, block or pour-in-place 
concrete construction.

3.4 APPLICATION

A. Conduit

1. RMC/IMC suitable for all damp, dry and wet locations except when in contact with earth.  IMC not 
suitable for hazardous locations as stated within CEC/NEC.

2. CRMC suitable for damp or wet locations, concealed within concrete or in contact with earth.

3. EMT suitable for exposed or concealed dry, interior locations.

4. PVC/RTRC suitable for beneath ground floor slab, except when penetrating, and direct earth 
burial.  Do not run exposed within concrete walls or in floor slab unless indicated on Drawings or 
per Engineer’s permission.

5. FMC suitable for dry locations only for connections to motors, transformers, vibrating 
equipment/machinery, controllers, valves, switches and light fixtures in less than 6 foot lengths.

6. LFMC application same as FMC above but for damp or wet locations.

B. Termination and joints

1. Use raceway fittings compatible with associated raceway and suitable for the location.

2. Raceways shall be joined using specified couplings or transitions where dissimilar raceway 
systems are joined.

3. Conduits shall be securely fastened to cabinets, boxes and gutters using (2) two locknuts and 
insulating bushing or specified insulated connector.  Where joints cannot be made tight and 
terminations are subject to vibration, use bonding jumpers, bonding bushings or wedges to 
provide electrical continuity of the raceway system.  Use insulating bushings to protect 
conductors where subjected to vibration or dampness.  Install grounding bushings or bonding 
jumpers on all conduits terminating at concentric or eccentric knockouts.

4. Terminations exposed at weatherproof enclosures and cast outlet boxes shall be made watertight 
using specified connectors and hubs.

5. Stub freestanding equipment conduits through concrete floors for connections with top of coupling 
set flush with finished floor.  Install plugs to protect threads and entrance of debris.

6. Install specified cable sealing bushings on all conduits originating outside the building walls and 
terminating within interior switchboard, panel, cabinet or gutters.  Install cable sealing bushings or 
raceway seal for conduit terminations in all grade level or below grade exterior pull, junction or 
outlet boxes.

7. Where conduits enter building from below grade inject into filled raceways pre-formulated rigid 2 
lbs. density polyurethane foam suitable for sealing against water, moisture, insects and rodents.

8. Install expansion fitting or expansion/deflection couplings per manufacturer’s recommendations 
where:

a. Any conduit that crosses a building structure expansion joint; secure conduit on both sides to 
building structure and install expansion fitting at joint.

b. Any conduit that crosses a concrete expansion joint; install expansion/deflection at joint.

c. Any conduit greater than 1-1/4” is routed along roof top in runs greater than 100 feet; install 
expansion fittings every 100 feet.
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d. Engineer may allow FMC or LFMC in lieu of expansion fitting or expansion/deflection 
couplings on conduits 2” and smaller within accessible locations upon further review and 
written consent.

C. Boxes

1. Standard type suitable for all flush installations and all dry concealed locations.

2. Concrete type suitable for all flush concrete installations.

3. Masonry type suitable for all flush concrete and block installations.

4. Surface cast meta type suitable for all exposed damp and wet surface mounted locations, and dry 
surface mounted locations less than 96” from finished floor

END OF SECTION
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SECTION 28 31 00

FIRE ALARM SYSTEM

PART 1 – GENERAL

1.1 SUMMARY

A. Section includes

1. Furnish and install low voltage automatic or manual type fire detection systems as shown on 
Drawings and/or specified herein, together with all miscellaneous items of labor, engineering, 
design and materials necessary for proper operation, testing and control of system for complete 
and operating systems.  Any omission in specified equipment will not relieve the Contractor of the 
responsibility for furnishing fully operational systems.

B. Related work under this section

1. Where items specified in other Division 26 sections conflict with the requirements of this Section, 
the most stringent requirement shall govern.

a. 26 05 26 – Grounding and Bonding for Communications

b. 26 05 33 – Raceway and Boxes

2. The requirements of this Section apply to all Division 26 work, as applicable.

3. Consult all other sections, determine the extent and character of related work and properly 
coordinate work specified herein with that specified elsewhere to produce a complete installation.

4. Items specified under another Division with connections specified under this Section:

a. Elevator controller for recall.

b. Door hold-open/closure devices without integral smoke detectors.

c. Fire barrier roll-down doors and shutters.

d. Fire sprinkler alarm system flow switches, valve monitors and post indicating valves.

e. Fire/smoke dampers.

f. HVAC shut-down via relay.

1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards except as 
otherwise shown or specified:

1. California Codes of Regulations

a. Part 2 -California Building Code (CBC); ICBO Uniform Building Code (UBC) with California 
amendments

b. Part 3 -California Electrical Code(CEC); NFPA 70 National Electrical Code (NEC) with 
California amendments

c. Part 4 -California Mechanical Code (MEC); IAPMO Uniform Mechanical Code (UMC) with 
California amendments

d. Part 7 -California Elevator Safety Construction Code

e. Part 9 -California Fire Code; WFCA Uniform Fire Code (UFC) with California amendments

2. NECA –National Electrical Contractors Association

a. 305; Standard for Fire Alarm System Job Practices

3. NFPA –National Fire Protection Association

a. 13; Sprinkler Alarm and Supervision
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b. 72; National Fire Alarm Code

c. 90A; Installation of Air Conditioning & Ventilating Systems

d. 101; Life Safety Code

4. UL -Underwriter’s Laboratories, Inc.

a. 38; Standard for Manual Signaling Boxes for Fire Alarm Systems

b. 228; Door Holders for Fire Protective Signal Systems

c. 268; Standard for Smoke Detectors for Fire Alarm Signaling Systems

d. 268A; Standard for Smoke Detectors for Duct Application

e. 346; Water-Flow Indicators for Fire Protective Signaling Systems

f. 464; Audible Signaling Appliances

g. 521; Heat Detectors for Fire Protective Signaling Systems

h. 864; Control Units for Fire Protective Signaling Systems

i. 1481; Power Supplies for Fire Protective Signaling Systems

j. 1635; Standard for Digital Alarm Communicator System Units  

k. 1638; Standard for Visual Signaling Appliances - Private-Mode Emergency and General 
Utility Signaling

l. 1971; Signaling Devices for the Hearing-Impaired

1.3 SYSTEM DESCRIPTION

A. The fire alarm system shall be zone, non-coded addressable.  It shall be 24Vdc closed circuit, 
electronically supervised, common signaling, device indicating, automatic alarm type; operating from 
manual pull stations, smoke detectors, heat detectors and sprinkler system switches.  The system 
shall include all wiring, raceways, pullboxes, terminal cabinets, outlet and mounting boxes, control 
equipment, alarm and supervisory signal initiating devices, alarm notification devices and all other 
accessories required for a complete and operational system

B. Provide system with the following circuit functions:

1. Class B for initiating device circuits.

2. Style 4 for signal circuits.

3. Class B, Style Y for notification device circuits.

C. Activation of any alarm initiating device shall:

1. Cause all audible and visible evacuation alarm devices to sound and/or pulse throughout the 
system until silenced at the control panel or remote annunciator.

2. Release all associated door hold-open/closure devices, roll-down doors or shutters, and 
fire/smoke dampers. 

3. Display individual addressable initiating device and/or zone number in alarm with a minimum of 
80 character alphanumeric display.

4. Transmit alarm signal to remote monitoring station.

D. Activation of smoke detectors in elevator lobbies, shaft or equipment room shall cause elevators to be 
recalled to ground floor or alternate floor, if ground floor is in alarm.

E. Activation of heat detectors in elevator lobbies or equipment room shall cause the power service to 
elevator machine room equipment to be automatically disconnected.

F. Activation of duct smoke detectors in HVAC ducts shall shutdown associated mechanical equipment.

G. Activation of smoke detectors at fire/smoke dampers shall cause dampers to close and associated 
mechanical equipment shutdown.
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H. System shall provide supervisory signals for the following:

1. System trouble, consisting of:

a. Removal of an initiating device from any circuit.

b. An open or ground fault in any circuit.

c. An open, short or ground fault in an annunciation circuit.

d. A ground fault on any DC voltage line.

e. Removal of system input, output or control modules.

f. Improper battery or charger condition.

2. Sprinkler valve monitor switch.

I. Failure of any circuit supervised by the control panel shall:

1. Cause trouble audible indicators to sound until silenced.

2. Cause the offending addressable device and/or zone to display at control panel and/or remote 
annunciator.

3. Transmit a trouble signal to remote monitoring station.

J. Failure of AC power shall:

1. Cause trouble audible indicators to sound until silenced.

2. Display condition at control panel and/or remote annunciator.

3. Cause automatic transfer to standby battery power; all system function shall be operational during 
AC power failure.

K. In addition to the above sequence of operation, the control panel shall perform the following functions:

1. Identify each addressable device by location, priority and device type.

2. Read and display at control panel and/or remote annunciator the sensitivity of addressable, 
programmable initiating devices.

3. Remain 100% operational and capable of responding to an alarm condition while in routine 
maintenance mode.

4. Be capable of supporting non-addressable devices as well as addressable devices.

5. Allow individual, programmable control of each connected remote or panel-mounted relays.

6. Change the status of configured circuits and relay status.

7. Generate an addressable detector sensitivity report providing a chamber voltage (device testing) 
for each detector.

1.4 SUBMITTALS

A. Submit manufacturer’s data for materials specified within this Section in accordance to Section 26 05 
00.

B. The system to be provided as approved by the fire authority having jurisdiction, and shall conform to 
the approved plans.  Submittals are not required when conforming to the Drawings.

C. Operating, maintenance and instruction manuals shall be furnished in accordance with General 
Conditions and Section 26 05 00.

D. Operating instruction manuals outlining the step-by-step procedures required for system start-up and 
operation shall be furnished.  The instructions shall include manufacturer’s name, model number, 
service manual parts list, and brief description of all equipment and their basic operating features.

E. Maintenance instruction manuals outlining maintenance procedures shall be furnished.  The manual 
shall include a troubleshooting guide listing possible breakdowns and repairs and a simplified 
connection wiring diagram for the system as installed.
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F. Provide completes asbuilts indicating cable plan and device addresses of the entire fire alarm system.

G. Submit test reports in accordance to this Section.

1.5 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the materials specified herein shall be new and 
unused.

B. The system and all components must have proper listing and/or approval from the following nationally 
recognized agencies:

1. UL Underwriters Laboratories Inc

2. FM Factory Mutual

3. CSFM California State Fire Marshal

C. Vendor/supplier qualifications

1. Equipment provided shall be by a manufacturer in business for not less than 10 years.

2. Shall have in-place support facilities within 150 miles of this project site with technical staff, spare 
parts, inventory and all necessary test and diagnostic equipment.

3. Shall be a manufacturer certified company with certified technicians to supervise installation, 
adjustments and tests of the system

4. Be an UL certified alarm company and UL certify the fire alarm system.

D. All final connections and programming shall be made by manufacturer’s certified technicians.

1.6 DELIVERY, STORAGE AND HANDLING

A. Handle carefully to avoid damage to internal components, enclosure and finish.

B. Store in a clean, dry environment.  Maintain factory packaging and, if required, provide an additional 
cover to protect enclosure in harsh environments.

1.7 WARRANTY

A. Furnish guarantee in accordance with and in form required under Section 26 05 00.

1.8 SYSTEM STARTUP

A. Upon completion of installation, a factory trained service representative shall perform initial start-up of 
the fire alarm system.  Sufficient time shall be allowed to properly check system out and perform 
required minor adjustments prior to final testing and certification. 

PART 2 – PRODUCTS

2.01 MANUFACTURERS

A. As shown on Drawings or approved equal.

2.02 CONTROL PANEL

A. System features/capability summary

1. The panel shall comply with applicable requirements of UL 864 and provide power, annunciation, 
supervision and control for the complete fire alarm system.  The panel shall be modular in 
construction, installed in a steel cabinet with hinged door and cylinder lock, containing all modules 
necessary to operate as indicated herein.

2. Addressable devices shall be individually identified by the system and any quantity of 
addressable devices may be in alarm at any time up to the total number connected to the system.

3. The panel annunciator shall be a minimum of an 80 character alphanumeric display, which shall 
provide a user definable custom message associated with each detection device or zone.
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4. The time delay between the activation of an initiating device and the automatic activation of local 
fire safety function shall not exceed 10 seconds.

5. Dynamic supervision of system electronics, wiring, initiating devices and software shall be 
provided by the control system.  Failure of system hardware or wiring shall be indicated by type 
and location on the alphanumeric annunciator.  Software and processor operation shall be 
monitoring by an independent hardware watchdog, which will indicate their failure.  The panel 
shall provide failsafe operation, i.e. all incoming alarms shall override all other modes of 
operation.

6. Provide a service mode to permit the arming and disarming of individual initiating or output 
devices as well as manually operating output devices.  Status of these devices shall be displayed 
upon the command from the control panel.  The panel shall automatically return to normal mode 
in the event the panel remains unattended in the service mode.

7. The panel shall be capable of measuring and adjusting the sensitivity of addressable detectors 
upon request.  An alphanumeric display shall be provided to display custom messages and give 
the readings of detector’s sensitivity.  Each device on an addressable initiating circuit shall be 
checked continuously to include the following:

a. Sensitivity

b. Response

c. Opens

d. Shorts

e. Ground faults

f. Functionality

g. Status

8. The panel shall monitor the addressable smoke detectors in such a manner that if the detector 
becomes dirty, and reaches and maintain 80% of alarm threshold for 5 consecutive hours, a 
trouble condition indicating exactly which device needs service shall be automatically 
annunciated.  If the device becomes too insensitive for a period of 10 seconds, the trouble 
indication will read: “Immediate maintenance required” or similar.

9. The panel shall report, by specific device number, any device removal from addressable initiating 
circuit and all other devices shall continue to function.

10. The panel shall automatically indicate the total quantity of alarms and troubles, which have 
occurred prior to reset at the control unit.

11. No alarm or trouble indication shall be re-settable until acknowledged.  It shall not be possible to 
reset the system until all alarms have been acknowledged.

12. The panel shall be capable of:

a. Counting the number of addressable devices with a designated area or “zone” which are in 
alarm.

b. Counting “zones” which are in alarm.

c. Counting number of addressable devices, which are in alarm on the system.

d. Differentiating among types of addressable devices such as smoke detectors, manual 
stations, waterflow switches, heat detectors, etc.

e. Assign priorities to types of devices, zones or groups of devices.

f. Cross-zoning.

13. Each addressable device shall report its condition to the panel control unit every 3 seconds in a 
manner such that failure of the connections to or internal electronics of the device will result in a 
trouble signal that identifies the specific device involved.

14. The panel shall also be capable of operating non-addressable Class A or B initiating.
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15. Alarm and trouble from non-addressable initiating circuits (zones) shall be annunciated and cause 
output functions in the same manner as addressable detection devices including a location 
message for each zone.

16. Panel output circuits shall be supervised and capable of providing 1.5A at 24Vdc minimum.

17. Provision for programmable control relays in the panel shall be included having dry contacts rated 
at 5A, 120Vac.

18. Programmable remote relays shall be controlled in the same manner as panel mounted relays.

B. Initiating and notification modules

1. All modules shall be plug-in, dynamically supervised and easily replaceable.  Field wiring shall be 
connected to the panel with removable multi-conductor connectors to facilitate rapid removal and 
replacement of both the modules and wiring for ease of service.  The modules shall be system 
interconnected by a card edge connector.

2. Provide zone input addressable modules for monitoring non-addressable initiating circuits.

3. Provide programmable signal modules on output circuits for operation notification devices.

4. Provide, as needed, programmable supplementary relay modules containing four independent 
relays fitted with form “C” contacts, rated at 5A, 120Vac.

C. Power supply

1. Adequate to serve the control panels various modules and devices connected to the system.  
Power supplies shall be both internal and remote to the control panel as required.  All power 
connections whether AC or DC shall be separately fused within panel.

D. Storage batteries

1. Shall be provided and shall be sealed, nickel-cadmium types.  The batteries shall have ample 
capacity with primary power disconnected to operate the system as required by NFPA 72.  
Following this period of operation via batteries, the batteries shall have ample capacity to operate 
all system components, including notification devices on the panel for a period of 5 minutes.  
Battery cabinet shall be a separate compartment within the control panel or battery cabinet with 
steel cabinet and hinged door with cylinder lock.

E. Battery charger

1. Provide an automatic dual rate (high rate and float charge) battery charger capable of recharging 
batteries to 80% capacity within 8 hours.  The charger output shall be supervised and fused.  A 
pilot light indicating when batteries are manually placed on a high rate of charge as part of the 
unit assembly, if a high rate switch is provided.  Charger shall be located with control panel or 
battery cabinet.

2.03 INITIATING DEVICES

A. General

1. Addressable devices shall be connected onto addressable initiating circuits and be capable of 
field programming for its “address” location on the initiating circuit.

2. Devices shall have screw terminal for terminal of each conductor.

3. Devices shall be dynamically supervised and individually identified (when addressable) from the 
control panel.

B. Manual pull stations

1. Shall conform to applicable requirements of UL38.

2. Stations shall be single action type, finished in red, with raised letter operating instructions of 
action type.

3. A key shall be required to reset the station.

C. Heat detectors
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1. Shall conform to applicable requirements of UL521.

2. Detector shall be of electronic design for detection of fire by fixed temperature and/or rate-of-rise 
principle.

3. All electronics shall be contained within detector head and plug to a terminal base.

4. Detector shall be sensitivity adjustable from the control panel.

D. Smoke detectors

1. General

a. Shall conform to applicable requirements of UL268.

2. Photoelectric detector

a. Detector shall be of electronic design for detection of abnormal smoke densities.

b. Detector shall utilize a LED & light sensing photodiode within a chamber to monitor light 
dissipation and reflections.  Long term changes caused by environmental conditions shall be 
automatically compensated.

c. All electronics shall be contained within detector head and plug to a terminal base.

d. Detector shall have multiple sensitivity adjustment levels from the control panel.

3. Ionization detector

a. Detector shall be of electronic design for detection of products of combustion.

b. Detector shall utilize self-compensating dual ionization chambers.  Long term changes 
caused by environmental conditions shall be automatically compensated.

c. Detector shall be sensitivity adjustable from the control panel.

4. Duct smoke detector

a. Detector shall have a duct housing, mount exterior to the duct and sampling tube.

b. Detector type shall be per Drawing and rated for the air velocity to be expected.

5. Linear beam detector

a. Detector shall be of electronic design for detection of abnormal smoke densities.

b. Detector shall utilize an integrated infra-red transmitter and receiver.  A passive reflector unit 
shall redirect beam as necessary to obtain required coverage.

c. Detector shall have multiple sensitivity adjustment levels from the control panel.

E. Interface modules

1. Addressable module shall be used for interfacing normally open or normally closed direct shorting 
contact devices onto addressable initiating circuit. 

F. Programmable relay modules

1. Addressable module containing a programmable control relay with contacts rated at 2.0A at 
30Vdc and 0.6A at 120Vac, minimum. 

2.04 NOTIFICATION DEVICES

A. These units shall be flush mounted where possible in all finished locations.  All units shall be red in 
color unless otherwise noted.

B. Audible, visual and audible/visual units

1. All units shall be UL and CSFM listed for the application and location shown on Drawing.

2. Horns

a. The horn shall be listed per UL 1480.
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b. The audible portion of the appliance shall have a minimum of three (3) field selectable 
settings for dBA levels, and the anechoic sound pressure measurement on Temporal (Code 
3) setting shall be 87 dBA minimum at 24VDC.

3. Horn/strobes

a. The horn shall be listed per UL 1480 and strobe shall be of low current design with candela 
ratings per UL 1971.

b. The audible portion of the appliance shall have a minimum of three (3) field selectable 
settings for dBA levels, and the anechoic sound pressure measurement on Temporal (Code 
3) setting shall be 87 dBA minimum at 24VDC.

c. Produce a flash rate of one flash per second over the regulated voltage range and shall 
incorporate a xenon flashtube enclosed in a rugged Lexan® lens.

4. Speakers

a. The speaker shall be listed per UL 1480, and designed for a field selectable input of either 25 
or 70 Vdc RMS, with selectable power taps from 1/8 watt to 2 watts. 

b. All models shall have listed sound output of up to 89 dBA at 10 feet and a listed frequency 
response of 400 to 4000 Hz. 

5. Speaker/strobes

a. The speaker shall be listed per UL 1480, and designed for a field selectable input of either 25 
or 70 Vdc RMS, with selectable power taps from 1/8 watt to 2 watts. 

b. All models shall have listed sound output of up to 89 dBA at 10 feet and a listed frequency 
response of 400 to 4000 Hz. 

c. Strobe shall be of low current design with candela ratings per UL 1971.

d. Produce a flash rate of one flash per second over the regulated voltage range and shall 
incorporate a xenon flashtube enclosed in a rugged Lexan® lens.

6. Strobes

a. Strobe shall be of low current design with candela ratings per UL 1971.

b. Produce a flash rate of one flash per second over the regulated voltage range and shall 
incorporate a xenon flashtube enclosed in a rugged Lexan® lens. 

C. Remote power supplies

1. Shall be mounted within a hinged NEMA 1 enclosure with locking door.

2. The power supplies shall be activated by a supervised relay from control panel or remote 
mounted, addressable relay module.

3. Backup power shall be required such that loss of utility power shall not cause the system operator 
to be required to restart the system or any part thereof upon return of power.  The backup power 
supply shall be listed for life safety applications and provide sufficient operation based upon 
maximum connected load as required by NFPA 72.

4. Provide an automatic dual rate (high rate and float charge) battery charger capable of recharging 
batteries to 80% capacity within 8 hours.  The charger output shall be supervised and fused.

5. A solid-state power transfer circuit shall switch to standby power automatically and 
instantaneously if normal power fails or falls below 15% of normal.  This electronic circuit shall 
allow the batteries to be effectively “floated” on the operating system to avoid upsetting the 
normal microprocessor scan and minimize resultant nuisance troubles and/or alarms.

D. Synchronization modules

1. Module shall be connected to the notification circuits and used to synchronize the flash rate of 
strobe devices where required by NFPA 72.  Synchronization shall match Code 3 temporal 
pattern with a flash rate of 1Hz.
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2.05 AUXILARY EQUIPMENT AND SUPERVISION

A. Under this Section provide connections to the following equipment to activate control sequence of 
operation.

1. Fire sprinkler system components

a. Provide supervised relay interface whether remote mounted, addressable interface module or 
control panel auxiliary relay for each of the following devices:

1) Each waterflow switch to initiate an alarm signal.

2) Each valve monitor switch to initiate an trouble signal.

2. Elevator controller(s)

a. Provide set(s) of programmable dry contacts from the control panel or remote mounted, 
addressable relay module to elevator controller(s) for each of the following:

1) Elevator recall to ground floor.

2) Elevator recall to alternate floor designated by fire marshal.

3. Door hold-open/closure devices

a. Provide a set of programmable dry contacts from the control panel or remote mounted, 
addressable relay module to each device for activation.

4. Roll-down fire doors and shutters

a. Provide a set of programmable dry contacts from the control panel or remote mounted, 
addressable relay module to each device for activation.

5. Fire/smoke dampers

a. Provide a set of programmable dry contacts from the control panel or remote mounted, 
addressable relay module to each damper for activation and shut-down of associated HVAC 
unit.

6. HVAC equipment

a. Provide a set of programmable dry contacts from the control panel or remote mounted, 
addressable relay module to HVAC unit control wiring for automatic shutdown.

2.06 VOICE COMMUNICATION SYSTEM

A. System operation

1. Provide a modular, fully supervised, zone selective zone communication system.  The page alarm 
system shall be utilized for automatic pre-recorded voice signaling and manual voice override 
paging.

2. All zone selector switches shall be toggle or membrane type with adjacent ON/OFF LED light and 
clearly identified by zone.

3. Manual override via the hand-held microphone shall take priority over any and all alarm signals to 
assure communication of one-way voice instructions.

B. Communication amplifiers

1. The unit shall be solid state complete with microphone and volume control.

2. The total harmonic distortion shall be less than 2% at 100% of rated output.

3. Outputs shall be compatible with multi-tap speakers as required.

4. Electronic circuit protection shall be incorporated in the amplifier that provides automatic limiting 
against short circuits and overloads on its output.  A thermostatic control shall protect the 
amplifier from operation at excessive temperatures and a circuit breaker for overcurrent 
protection shall be provided.
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5. The front panel of the amplifier shall have a power and thermal overload indicators.

6. The amplifier shall be supervised and provide a trouble signal to control panel.

7. The amplifier shall operate from a 105-125Vac, 60Hz power source.

8. The unit shall be ruggedly constructed, temperature stable and capable of operating in ambient 

temperatures ranging from -20C to +55C.  The power transformer shall be heavy duty, fully 
enclosed and designed for continuous operation.  The chassis shall be heavy-gauge steel with a 
perforated enclosure and both shall be finished in enamel paint.

9. Provide speaker zone supervision such that any zone in “trouble” shall be annunciated at the 
control panel or remote annunciator.

10. Amplifier shall be of wattage shown at either 25 or 70 Vdc RMS output voltage levels.  Amplifier 
shall be continuously supervised and be configured for single channel operation and redundancy 
for backup.  All amplifiers shall have a 60Hz to 15kHz frequency response and be equipped with 
a battery saver feature to minimize supervisory current drain when operating on standby 
batteries.

11. Each speaker circuit shall be electrically supervised for opens and ground faults in the wiring, and 
for short circuit faults on the speaker circuit wiring, and shall be so arranged that a fault condition 
in any circuit or groups of circuit will not cause an alarm to be sounded.  A short circuit on the 
speaker circuit wiring will automatically disconnect only the affected circuit thereby insuring the 
integrity of all other speaker circuits to receive an alarm signal and protect the system amplifier, 
pre-amplifiers and taped voice or tone generators.  The occurrence of any fault will light a trouble 
LED and sound the local buzzer, but will not interfere with the proper operation of any circuit 
which does not have a fault condition.  Initiating and speaker circuits shall be wired using Class B 
supervised circuits.

12. Digital message repeater (DRM) module shall be provided for a pre-recorded general instruction 
message.  The standard operating sequence shall 30 seconds of alarm tone, followed by a 20 
second digitized general instruction message.  After the message is sent, or interrupted by the 
hand-held microphone before the prerecorded message is completed or failure of the DRM, the 
alarm tone will again sound continuously until the system is reset or the tone silenced.  The DRM 
will be supervised for EPROM memory and general status.  Message shall be settable to be 
continuous repeatable or 1 to 3 times.

13. Redundant tone generators (RTM) shall be provided for alarm and auxiliary tone generation (slow 
whoop).  RTM shall be continuously supervised for operation and placement.

C. Remote switch bank and microphone panel

1. Provide push-to-talk override microphone for fire alarm paging.

2. A bank of switches shall be provided within reach of the microphone for selective paging of each 
zone and all call function.

3. Provide a means for each toggle or membrane switch to accept an identification tag in the 
faceplate.  Provide laminated graphic tag; hand lettering is not acceptable.

D. Backup power supply (Batteries)

1. Provide a backup power source for all system components including but not limited to, amplifiers, 
DRM, RTM and microphone circuits.

2. Backup power shall be required such that loss of utility power shall not cause the system operator 
to be required to restart the system or any part thereof upon return of power.  The backup power 
supply shall be listed for life safety applications and provide sufficient operation based upon 
maximum connected load as required by NFPA 72.

3. Provide an automatic dual rate (high rate and float charge) battery charger capable of recharging 
batteries to 80% capacity within 8 hours.  The charger output shall be supervised and fused.

4. If the system loses AC power, a system trouble shall occur.

5. A solid-state power transfer circuit shall switch to standby power automatically and 
instantaneously if normal power fails or falls below 15% of normal.  This electronic circuit shall 
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allow the batteries to be effectively “floated” on the operating system to avoid upsetting the 
normal microprocessor scan and minimize resultant nuisance troubles and/or alarms.

PART 3 – EXECUTION

3.01 INSTALLATION

A. Work shall be installed as shown on the Drawings in accordance with the manufacturer’s diagrams 
and recommendations, except where otherwise indicated.

B. The AC circuit(s) supplying required power to system components shall be connected as shown on 
Drawings.  Circuit breaker shall be indicated by the color red and labeled as “FIRE ALARM 
CIRCUIT”. 

C. Raceway and related infrastructure

1. Wiring for systems shall be installed in rigid metal conduit, intermediate metallic conduit or electric 
metallic tubing as specified in Section 26 05 33.

2. Control panel(s) and cabinets(s) shall be mounted with sufficient clearance for observation and 
testing.

3. All fire alarm junction boxes must be clearly marked for distinct identification.

4. A 3/4” empty conduit from control panel to the nearest telephone closet shall be provided.  Ample 
gutter space at control panel to accommodate all necessary wiring shall be provided as required.

D. Cabling requirements

1. Conductors for fire alarm system shall not be installed in lighting and power conduits, junction 
boxes, or outlet boxes.

2. External wiring between control panel and stations and horns shall connect to terminal strips in 
accessible locked cabinets.  Connection to terminal strips shall be made with terminal spade lugs 
or with approved type terminal blocks.

3. All wiring shall be run in continuous lengths between terminal cabinets to equipment, no splicing 
permitted.  

4. All notification appliance circuit wiring shall be color coded; solid copper, 600 volts, UL approved 
for fire alarm use; minimum size, #16 AWG for detector circuit and #14 AWG for alarm circuits 
unless specified otherwise.  All detector and alarm wires shall be per manufacturer requirements 
and shall be identified with E-Z Code or Brady wire markers by zones, or equivalent, at each 
junction box, detector outlet, pull station, horn, and master terminals.

5. All final connections to panel and devices shall be made by manufacturer’s certified technicians.

E. Fire alarm devices requirements

1. All devices shall be installed in accordance with the applicable listing requirements.  Locations 
and equipment shall be as indicated on the approved Drawings.

2. Detectors shall be installed in accordance with NFPA 72 and the manufacturer’s written 
instructions in areas as indicated on Drawings.

3. Do not locate detectors in direct air stream from supply air outlets.  Install 48” minimum from air 
register.

4. Provide access doors as required in ceilings where detectors is within attic or concealed space.  
Provide laminated engraved nameplate with white letters on yellow background attached to door.  
To read “FIRE ALARM DETECTOR LOCATED ABOVE CEILING”.  On lay-in ceilings provide 
nameplate on ceiling tile directly below detector.

3.02 FIELD QUALITY CONTROL

A. Notify the Engineer 30 days before performance and acceptance tests are to be conducted.  Perform 
tests in the presence of Architect, Engineer and/or local Fire Marshal or his authorized representative, 
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and the Inspector of Record.  Furnish all instruments and personnel required for tests.  Conduct tests 
for following:

1. Verify that the system is free of grounds or open circuits.  The central control board shall indicate 
when a ground or open circuit exists.

2. Verify that horns, stations, transmitters, automatic detectors and supervisory devices are 
functioning as specified.  Criteria for testing shall be as follows:

a. Stations shall close the circuits specified and deliver specified alarm signal.

b. Automatic detectors shall actuate the specified zones when the appropriate fire or smoke 
conditions are generated.

c. Panels and supervisory devices shall display and control functions as specified.

B. Performed under the supervision of qualified manufacturer’s representative.

C. Re-conducted tests to verify correction of any defect found in initial testing.

D. Upon completion of detector installation and system tests, certified technician shall submit 3 copies of 
written report on manufacturer’s inspection and test forms to indicate system has been fully tested in 
supervision, trouble and alarm modes, and is fully operational conforming to letter of these 
Specifications.

E. Test report shall contain, but is not limited to, the following:

1. Technician’s name, certificate number, and date.

2. A complete test of equipment installed and wired.

3. Indication that all equipment is properly installed.

4. Tests of individual zones as applicable.

5. Serial numbers, locations by zone and model number for each installed detector.

6. Voltage sensitivity settings for each ionization detector as measured in place with the air 
conditioning system operating.

F. After completion of all tests and adjustments listed above, Contractor shall submit following 
information to Engineer:

1. As-built conduit layout diagrams including wire color code and/or tag number.

2. Complete as-built wiring diagrams on manufacturer’s title block with all device addresses.

3. Detailed catalog data on all installed system components.

4. Operation and maintenance manuals, 4 copies.

5. Copy of technician’s certified report (as above).

6. Written certification by manufacturer stating that system and its component parts are as listed and 
approved by California State Fire Marshal and that installation conforms in all respects to 
requirements of applicable California Codes.

G. Provide phenolic nameplate labels for all equipment cabinets, terminal cabinets, and devices 
(initiating, notification and remote modules) as programmed at fire control panel and recorded within 
shop drawings.  Cabinet nameplate to be mechanically fastened, and devices (initiating, notification 
and remote modules) to be adhesively fastened to nearest wall, ceiling, or device surface wherever 
possible.  Nameplate shall be 3/8” high minimum white lettering on a red background.

3.03 ADJUSTING

A. Calibrate and adjust all detectors to manufacturer’s standards in place and under dynamic field 
operating conditions using testing equipment built by manufacturer specifically for this purpose.
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3.04 DEMONSTRATION

A. Contractor shall include a minimum of 8 hours of instruction in operation of system by a 
manufacturer’s factory authorized representative to Owner.

END OF SECTION
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