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LEGAL NOTICE 

 

 

Bucks County Free Library will receive bid responses until 2:00 PM on April 30,2026. 

Bids are to be mailed or hand delivered to: 

Bucks County Free Library 

Attn: John J. Doran III, Chief Financial Officer 

150 South Pine Street 

Doylestown, PA   18901 

 

BUCKS COUNTY FREE LIBRARY  

DOYLESTOWN SERVER ROOM RENOVATION 

 

A mandatory Pre-Bid Meeting will be held at 9:30 AM on April 2, 2026 at the 

Doylestown Library Branch, 150 South Pine Street, Doylestown, PA 18901. 

All questions must be emailed to Mike Henretty at mhenretty@rhjassoc.com and Matt 

Hrebicik at hrebicikm@buckslib.org by 12pm on April 9, 2026.  The questions will be 

answered, via email, by 5pm on April 14, 2026. 

A security deposit in the form of a properly executed Bid Bond for 5% of the bid amount 

is required. Performance and Payment Bonds are required in the amount of 100% of the 

contract amount. A Maintenance Bond is required in the amount of 10% of the contract. 

Bidders are advised Prevailing Minimum Wage Rates, determined by the Secretary of 

Labor and Industry, must be paid to all workers employed on this project.  

A link to the solicitation may be found on the Bid page of the library website at 

www.buckslib.org/bids 

Bids are opened publicly in the second-floor conference room of the Doylestown Library 

150 S Pine St, Doylestown PA, 18901 at 2:00pm the day they are due, April 30, 2026.  





mailto:hrebicikm@buckslib.org
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period of one year 

 

All bonds shall be prepared in the form of bonds attached hereto and have as security thereon such surety 

company or companies as are acceptable to BCFL and as are authorized to transact business in this state. 

Alterations made in the terms of the Specifications, and/or quantities of work shall in no way violate the 

bonds. 

13. BASIS OF AWARD 

 

The Contract will be awarded on the basis of competitive bidding to the responsible bidder submitting the 

lowest responsive bid. BCFL reserves the right to award locations individually or combine locations as 

determined to be in our best interest. 

14. REJECTION OF BIDS 

 

BCFL reserves the right to reject any or all bids, or to accept any bid should it deem it to be in its best 

interest to do so. Bids which are incomplete, conditional, or obscure, or which contain additions not called 

for, erasures, alterations, or irregularities of any kind, may be rejected as non-responsive. The right to reject 

or accept bids shall be solely for the benefit of BCFL, and shall create no right, entitlement, or expectation 

in any bidder. 

15. PROGRESS PAYMENTS 

 

Refer to the agreement for details on progress payments and retainage. 

16. TRADE NAMES 

 

Wherever trade names are used either on the Drawings or in the Specifications, it is understood that such 

names and designations indicate a type or kind of material and/or equipment. Approved equal in kind, type, 

and/or quality will be accepted at the discretion of the BCFL. The successful bidder shall submit manufac-

turers' specifications, etc., sufficient for RHJ to determine equivalency of material and/or equipment as 

directed in the Instructions to Bidders, Article 23. 

17. POWER OF ATTORNEY 

 

Attorneys-in-fact who execute contract bonds must file with each bond a certified copy of their power of 

attorney to sign said bonds. 

18. PERMITS, APPROVALS AND LICENSES 

 
Each bidder shall be required to determine the necessity for and obtain all necessary permits, licenses and 

approvals from the municipality or other public authorities and shall give all notices required by law or 

municipal ordinances for this work. The bidder is solely and exclusively responsible for adherence to any 

existing historical, local, state, and federal codes and regulations, and all required permits, including permit 

costs. 

19. PROGRESS SCHEDULE 

 

Within seven (7) consecutive calendar days after the award of the Contract to them, the successful bidder 





https://www.pa.gov/agencies/dgs/programs-and-services/design-and-construction-
https://www.pa.gov/agencies/dgs/programs-and-services/design-and-construction-
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BID BOND 

 

KNOW ALL MEN BY THESE PRESENTS, we, the undersigned, _________________ 

__________________________________________________________ as Principal, and 

_____________________________________________as Surety, are hereby held and firmly 

bound unto Bucks County Free Library as Owner, in the penal sum of 

_________________________________________________($_____________) 

for the payment of which, well and truly to be made, we hereby jointly and severally bind 

ourselves, our heirs, executors, administrators, successors, and assigns. 

 

Signed this _____ day of _____________________, 20___. 

The Condition of the above obligation is such that whereas the Principal has submitted to 

_______________________________________ a certain Bid, attached hereto and hereby made a 

part hereof, to enter into a contract in writing for: 

 

BUCKS COUNTY FREE LIBRARY  

DOYLESTOWN SERVER ROOM RENOVATION 

 

With this addition: 

Contract #2026DY-01 

NOW, THEREFORE, 

A.) If said Bid shall be rejected, or in the alternate, 

B.) If said Bid shall be accepted and the Principal shall furnish bonds for his faithful 

performance of said Contract, for the payment of all persons performing labor or 

furnishing materials in connection therewith, for the maintenance of said project as 

contemplated in said Contract, and shall in all respects perform the agreement created by 

the acceptance of said Bid,  
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Then this obligation shall be void, otherwise the same shall remain in force effect; it being 

expressly understood and agreed that the liability of the Surety for any and all claims hereunder 

shall, in no event, exceed the penal amount of this obligation as herein stated. 

The Surety, for value received, hereby stipulates and agrees the obligations of said Surety and its 

bond shall be in no way impaired or affected by any extension of the time within which the 

Owner may accept such Bid; and said Surety does hereby waive notice of any such extension. 

IN WITNESS WHEREOF, the Principal and the Surety have hereunto set their hands and seals, 

and such of them as are corporations have caused their corporate seals to be hereto affixed and 

these presents to be signed by their proper officers, the day and year first set forth above. 

 

 

____________________________________ 

  (Principal) 

 

____________________________________ 

  (Surety) 

 

BY: ________________________________ 

 

IMPORTANT: 

Surety companies executing bonds must be authorized to do business in the Commonwealth of 

Pennsylvania. 
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NON-COLLUSION AFFIDAVIT 

 

BUCKS COUNTY FREE LIBRARY   

DOYLESTOWN SERVER ROOM RENOVATION 

With this addition: 

Contract #2026DY-01 

State of Pennsylvania 

County of Bucks 

 

I state I am ________________________of ____________________________________ 

   (Title)     (Name of Firm) 

and I am authorized to make this affidavit on behalf of my firm and its owners, directors, and 

officers. I am the person responsible in my firm for the price(s) and the amount of this bid. 

I state: 

1. The price(s) and amount of this bid have been arrived at independently and without 

consultation, communication, or agreement with any other contractor, bidder, or potential 

bidder. 

2. Neither the price(s) nor the amount of this bid, and neither the approximate price(s) nor 

approximate amount of this bid have been disclosed to any other firm or person who is a 

bidder or potential bidder, and they will not be disclosed before bid opening. 

3. No attempt has been made or will be made to induce any firm or person to refrain from 

bidding on this contract, or to submit a bid higher than this bid, or to submit any intentionally 

high or non-competitive bid or other form of complementary bid. 

4. The bid of my firm is made in good faith and not pursuant to any agreement or discussion 

with, or inducement from, any firm or person to submit a complementary or other non-

competitive bid. 

5. ___________________________________, its affiliates, subsidiaries, officers,  

(Name of My Firm) 

directors, and employees are not currently under investigation by any governmental agency 

and have not in the last four years been convicted or found liable for any act prohibited by 

state or federal law in any jurisdiction, involving conspiracy or collusion with respect to 

bidding on any public contract, except as follows:  
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IT & Server Room 

6. Failure to file an Affidavit in compliance with these instructions will result in disqualification 

of the bid. 





AGREEMENT  

  05-2 

Bucks County Free Library Doylestown Branch  

IT & Server Room 

It is also agreed and understood acceptance of final payment by the Contractor shall be considered as a 

release in full of any claim against BCFL out of, or by reason of, the work done, and materials furnished 

under this Contract. 

 

The Contractor shall cooperate with BCFL in carrying on the work, without interrupting any service to 

the public. 

 

BONDS AND INSURANCE CERTIFICATES 

 

The Contract Documents are not complete until BCFL has received satisfactory performance, material 

payment bonds executed by responsible surety companies listed to do business in the Commonwealth of 

Pennsylvania and acceptable to BCFL; together with Certificates of Insurance in respect to the insurance 

required by these specifications under policies issued by companies authorized to do business in the 

Commonwealth of Pennsylvania and acceptable to BCFL.   

 

FAILURE TO SUPPLY PROOF OF INSURANCE SHALL CONSTITUTE MATERIAL BREACH OF 

THIS AGREEMENT. Remedies for such material breach include termination of agreement by BCFL and 

/ or the withholding of payments by BCFL until such time that material breach is cured. 

 

STARTING AND PROSECUTION OF WORK 

 

The Bidder agrees to begin the work within seven (7) consecutive calendar days after receipt of Notice to 

Proceed, and to prosecute it expeditiously to a conclusion, using an adequate number of competent men, 

suitable equipment, and machinery at all times, and working each working day weather conditions permit.  

 

WORK INCLUDED IN THE CONTRACT: 

 

The Contract shall consist of furnishing all labor, superintendence, materials, equipment, tools and other 

facilities, and all things necessary and proper for performance of the work as shown on the Contract 

Drawings and as described in these Specifications (prepared by RHJ) and the Advertisement for Bid. 

 

CONTRACT DOCUMENTS: 

 

The Contract Documents consist of this Agreement, the General Terms of the Contract, the Contract 

Drawings, the Specifications, all Addenda issued prior to bidding and all modifications issued after 

execution of this Agreement. These form the Contract, and all are as fully a part of the Contract if 

attached to this Agreement or repeated herein.  

 

MATERIALS TO BE FURNISHED BY THE BCFL: 

 

No materials shall be furnished by BCFL. 

 

WORK DONE BY THE BCFL: 

 

No work shall be done by BCFL in connection with this Contract. 

 

PAYMENTS: 

 

In consideration of the Contractor faithfully complying with the terms and stipulations of the Contract, 

BCFL covenants and agrees to pay said Contractor the sum set forth in the bid of said Contractor, and 
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TOTAL AMOUNT OF BID: 

 

 

 

 

$         

       (Written) 

 

 

 

$        

 

 

       (Numbers) 

 

 

IN WITNESS WHEREOF:  The parties hereto have caused the signature of their proper officers and seals 

to be affixed thereto: 

 

 

 

 

 

ATTEST: 

 

__________________________________ BY: _______________________________ 

      

 

 

ATTEST: 

 

_________________________________ BY: _______________________________ 

 Contractor 

 

 

        DATE: _______________________________ 

 

Note:  An executed copy of this Agreement shall be provided with the Bid. 
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IN WITNESS WHEREOF, The Principal and Surety, intending to be legally bound, have 

executed this bond the day and year aforementioned. 

      ___________________________________ 

        Principal 

 

      ___________________________________ 

        

 

         By:  ___________________________________ 

       Attorney-in-Fact, Surety 
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That, if the Principal shall faithfully perform the Contract (including any alterations for 

additions thereto) in accordance with the specifications and conditions of the Contract, 

and satisfy all claims and demands to persons or property, or for wrongful death in the 

performance thereof, and shall fully indemnify and save harmless the Obligee from any 

and all costs and damage which the Obligee may suffer, and fully reimburse and repay 

the Obligee any and all outlay and expense which it may incur, by reasons of any such 

default, then this part of the Obligation shall be void, but otherwise it shall remain in full 

force. 

 

The Surety, for value received, hereby agrees no change, extension of time, alterations or 

additions to the terms of any of the Contract Documents or to the items to be provided 

thereunder nor any forbearance by either the Obligee or the Principal to the other, shall in 

any way affect its obligation on this bond, and it hereby waives notice of any such 

change, extension of time, alteration or addition. 

 

Both Principal and Surety acknowledge all references herein to the Principal, in singular 

form, shall include plural, as may be appropriate to the Principal. 

 

IN WITNESS WHEREOF, The Principal and Surety, intending to be legally bound, have 

executed this bond the day and year aforementioned. 

 

      ___________________________________ 

        Principal 

 

      ___________________________________ 

        

 

         By:  ___________________________________ 

       Attorney-in-Fact, Surety 
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work performed under the Contract, provided that such defects in the judgment of the 

Obligee or its successor, are caused by defective or inferior materials or workmanship, then 

this part of the obligation shall be void, but otherwise it shall remain in full force.  However, 

the Principal agrees the foregoing one-year limitation shall apply to the surety only and 

shall not relieve the Principal of any liability otherwise provided by law or by the Contract 

Documents. 

 

The Principal and Surety, for value received, hereby agrees no change, extension of time, 

alterations or additions to the terms of any of the Contract Documents or to the items to be 

provided thereunder nor any forbearance by either the Obligee or the Principal to the other, 

shall in any way affect the obligation of either of them on this bond, and they hereby waives 

notice of any such change, extension of time, alteration or addition. 

 

Both Principal and Surety acknowledge all references herein to the Principal, in singular 

form, shall include plural, as may be appropriate to the Principal. 

 

IN WITNESS WHEREOF, The Principal and Surety, intending to be legally bound, have 

executed this bond the day and year aforementioned. 

 

      ___________________________________ 

        Principal 

 

      ___________________________________ 

        

 

         By:  ___________________________________ 

       Attorney-in-Fact, Surety 
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GENERAL CONDITIONS 

 

BUCKS COUNTY FREE LIBRARY DOYLESTOWN BRANCH 

IT & SERVER ROOM 

#2026DY-01 

150. S PINE STREET 

DOYLESTOWN, PA 18901 

 

1. "OWNER" DEFINED 

Wherever the word "Owner" is used in these Specifications, it shall be understood to mean:  

   Bucks County Free Library 

150 S Pine Street 

Doylestown, PA  18901 

 

2. "ARCHITECT" DEFINED 

Wherever the word "ARCHITECT" is used in these Specifications, it shall be understood to mean:  

 RHJ Associates 

10 Leopard Rd. 

Paoli, PA 19301 

 

3. "CONTRACTOR" DEFINED 

 

Wherever the word "Contractor" is used in these Specifications, it shall be understood to mean the person, 

firm or corporation to whom the execution of any part of the work herein contemplated shall be awarded by the 

Owner. 

 

4. SPECIFICATIONS AND DRAWINGS - COMPREHENSIVE 

 

All of the contemplated installation and each and every part thereof, shall be subject to all of the require-

ments throughout these specifications - which the Engineer may deem pertinent. All of the installations to be 

furnished and all of the work to be done by the Contractor shall strictly conform to these specifications, to the 

general and detailed drawings made for the work and forming part thereof, and to such further drawings as may 

be furnished to the Contractor by the Engineer at any time during the progress of the work and prior to its entire 

completion. 

 

5. PRECEDENCE 

 

The Drawings and Specifications are intended to be consistent with each other, but should there be any discrepan-

cy, the Specifications shall take precedence. Technical specifications shall take precedence over general specifi-

cations or conditions. The Contractor shall closely examine the Specifications and Drawings prior to commenc-

ing work under this Agreement and shall inform the Engineer of discrepancies therein. Except in the case of ap-

parent clerical error or inaccuracy, the figures and notes on the Drawings shall take precedence over measurements 

by scale. Should the Contractor observe any apparent discrepancy between any point, line or elevation and these 

Specifications or the Drawings, it shall be the duty of the Contractor to immediately report same to the Engineer. 

 

6. SPECIFICATIONS AND DRAWINGS ON THE JOB 

 

The Contractor or the representatives of the Contractor shall always have on hand on the job site a copy of the 

Specifications, Drawings, and approved shop drawings for ready reference of the Engineer. 
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7. SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

 

Within seven (7) days after the effective date of the Agreement, the Contractor shall submit for review a prelimi-

nary schedule of shop drawing submissions. 

 

The Contractor shall review, approve and submit, with reasonable promptness and in such sequence as to cause 

no delay in the work of the constructor or any separate contractor, all Shop Drawings, Product Data and Samples 

required by the Contract Documents. 

 

By approving and submitting Shop Drawings, Product Data and Samples, the Contractor represents that he has de-

termined and verified all materials, field measurements, and field construction criteria related thereto, or will do 

so, and that he has checked and coordinated the information contained within such submittals with the require-

ments of the Work and of the Contract Documents. 

 

The Contractor shall not be relieved of responsibility for any deviation from the requirements of the Contract 

Documents by the Engineer's review of Shop Drawings, Product Data or Samples, unless the Contractor has 

specifically informed the Engineer in writing of such deviation at the time of submission and the Engineer has 

reviewed the specific deviation. The Contractor shall not be relieved from responsibility for errors or omis-

sions in the Shop Drawings, Product Data or Samples by the Engineer's review thereof. 

 

The Contractor shall direct specific attention, in writing or on resubmitted Shop Drawings, Product Data or Sam-

ples, to revisions other than those requested by the Engineer on previous submittals. 

 

No portion of the Work requiring submission of a Shop Drawing, Product Data or Sample shall be com-

menced until the submittal has been reviewed by the Engineer. 

 

8. ENGINEER'S REVIEW 

 

The review of the Engineer of drawings or other data furnished by the Contractor shall in no way relieve the Con-

tractor from responsibility for the correctness thereof, or for the accurate and satisfactory execution of the 

Contract. 

 

9. LOCATION 

 

The entire installation during its progress shall be accurately located in plan and elevation as shown on the Draw-

ings, or specified or as located, staked out, marked, or otherwise directed by the Engineer. When directed to 

do so by the Engineer, the Contractor shall provide and have at hand on the job site, all necessary stakes, straight 

edges, levels, chalk lines, sounding rods, augers, and all other implements and materials which the Engineer or his 

representative may desire to use in the location or measurement of the work by the Contractor and in making any 

tests thereof. The Contractor shall furnish such man or men as the Engineer or his representative may desire to as-

sist in laying out or measuring up all or any portions of the work of the Contractor, and in making any tests there-

of. 

 

10. STAKES AND MARKS 

 

The Contractor shall place distinct marks at or near all points where any and all buried or concealed applianc-

es or fittings are located, or at such other points where it may be important to preserve or which might be difficult 

to find without such marks. Any stakes or other marks set by the Engineer, shall be under the care of the Con-

tractor and if any stake or any mark shall be disturbed or removed, except when authorized by the Engineer, 

the cost of replacing the said stake or mark shall be paid by the Contractor. 
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11. LEGAL REQUIREMENTS 

 

The Contractor shall conform to all general, state and local legal requirements having to do with the installa-

tion, and shall protect and defend the Owner against any claim for any accident or damage resulting from 

any violation thereof by the Contractor. The Contractor shall, without additional expense to the Owner, obtain all 

required licenses and permits. 

 

12. LIENS 

 

The Contractor, for itself, its subcontractors and all parties acting through or under it, covenants and agrees 

that no mechanics' claims or liens shall be filed or maintained by it, them or any of them against the work and 

the lot of ground appurtenant thereto for or on account of the work done or materials furnished by it, them 

or any of them, under this Contract or otherwise, for, towards, in or about the work; and the Contractor, for it-

self, its subcontractors, and others under it, hereby expressly waives and relinquishes the right to have, file or 

maintain any mechanics' liens or claim against the work, and the lot of ground appurtenant thereto, and further 

agrees that this waiver of the right of lien shall be an independent covenant and shall operate and be effective as 

well with respect to work and labor done and materials furnished under any supplemental Contract, verbal or writ-

ten, or Contract for extra work, as to work and labor done and materials furnished under this Contract. Before the 

final payment is made to the Contractor, he shall, if required by the Owner, furnish the Owner with a complete 

Release of Liens, or other acceptable evidence that all payments have been made in full for all labor and materials 

used in the work. In case any lien, stop notice or claim for work, labor or materials done, performed, or de-

livered and used in the prosecution of the work herein provided for shall be filed (whether in strictly legal form 

or otherwise) then, in that case, the Owner may retain from any moneys due the Contractor a sum equal to the 

amount of said claim or notice, until such time as the Contractor shall furnish a receipt or release there from or 

thereof. 

 

13. PATENT INFRINGEMENTS 

 

The Contractor shall protect and defend the Owner against any claim for royalty, bonus, license or other expense 

or cost or damage, by reason of the introduction or use of any patented invention, arrangement or appliance, 

whether or not included in the requirements of these Specifications or shown on the Drawings herein referred 

to, which invention, arrangement or appliance may enter into or form part of the permanent work, or be used in 

connection with the construction thereof. 

 

14. GENERAL RISKS 

 

The Contractor shall assume all risks whatsoever as to all damages from the natural elements, fire, flood, 

trespass, and from any and all other causes, and shall protect accordingly all materials both before and after instal-

lation. 

 

15. NON-INTERFERENCE 

 

The Contractor shall, in such manner as the Engineer may require, so arrange the execution of the work as not to 

unnecessarily interfere with the execution of any other work which may be in progress or with the existing sys-

tem. If any part of Contractor's work depends for proper execution or results upon the work of any such other 

contractor or utility owner (or Owner), Contractor shall inspect and promptly report to Engineer in writing any 

delays, defects or deficiencies in such work that render it unavailable or unsuitable for such proper execution and 

results. Contractor's failure so to report will constitute an acceptance of the work as fit and proper for integration 

with Contractor's work except for latent or non­apparent defects and deficiencies in the other work. 

 

If   Owner contracts with others for the performance of other work on the project at the site, the person or organiza-

tion who will have authority and responsibility for coordination of the activities among the 
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various prime contractors will be identified herein and the specific matters to be covered by such authority 

and responsibility will be itemized, and the extent of such authority and responsibilities will be provided herein. 

Unless otherwise provided herein, neither Owner nor Engineer shall have any authority or responsibility in re-

spect of such coordination. 

 

16. STORAGE LOCATIONS 

 

All materials delivered for the work, or excavated or otherwise disturbed, and which are not subject to immedi-

ate removal, shall be stored or placed where and as the Engineer may direct or approve, and so as to interfere as 

little as possible with public or other safety and convenience, and with the simultaneous prosecution of any other 

work. 

 

17. TEMPORARY   PASSAGEWAYS 

 

The Contractor shall provide and maintain such safe and adequate temporary passageways as the Engineer or 

other authorities may direct or approve. 

 

16. PROTECTION OF WORK AND PROPERTY 

 

The Contractor shall provide adequate signs, lights, barricades and other devices necessary or appropriate to 

warn the public of the work being performed hereunder, and shall undertake such measures necessary to pre-

vent any injury to the public or to the property of the Owner or others. The Contractor shall not interfere with 

or interrupt the Owner's current operations and shall coordinate with the Owner's employees in connection there-

with. The Contractor shall protect existing facilities within and/or adjacent to his work. 

 

17. PROTECTION OF THE PUBLIC 

 

In all cases where any of the operations of the Contractor, including the temporary storage or placing the mate-

rial, appliances or plant, might endanger travel or traffic on any public highway or any other thoroughfare, or 

persons, animals, and vehicles, sufficient barricades shall be placed and maintained during daylight. The area 

so affected shall be equipped with warning devices of the types, in the numbers, and at intervals required by 

all applicable laws and regulations. 

 

18. NO TRESPASS 

 

Before entering upon or in any way disturbing any public, corporation or private property, the Contractor shall 

give sufficient notice to the responsible official or to the Owner thereof, and shall conform to all of the rea-

sonable requirements of such official or Owner. 

 

19. THE PROPERTY OF THE OWNER 

 

In obtaining free of charge and making use of any materials which the Owner may permit the Contractor to so ob-

tain from the property of the Owner, by excavation or otherwise, the Contractor shall not only conform to all re-

quirements herein but also to all of the wishes of the Owner. 

 

20. PROTECTION OF THE SUSPENDED WORK 

 

During all hours of the day and night when active work is suspended, including Sundays, the Contractor shall pro-

vide such watchmen, or take such other precautions as may be necessary to prevent injurious 
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trespass upon, and the entire safety of all of the materials and finished work, for the protection of all of 

which the Contractor shall be responsible until it is finally accepted. 

 

21. REPAIR AND RESTORATION 

 

The Contractor shall care for, repair, restore and make good any structure or surface or things on or in any 

private, corporation or public property, which may in any way be disturbed, injured, or destroyed by, or in 

consequence of, the work of the Contractor. 

 

22. REFUSE MATERIAL AND FINISH 

 

The Contractor shall promptly remove, during the progress of the work, to the satisfaction of the Engi-

neer, all false works, rubbish, and waste materials which may accumulate on any private or public property 

on account of the work, and the whole work and its vicinity shall be neatly finished and made clean and tidy 

in every particular before it will be accepted by the Owner. 

 

23. GENERAL RESPONSIBILITY OF CONTRACTOR 

 

To the fullest extent permitted by law, the Contractor shall indemnify and hold harmless the Owner and En-

gineer and their agents and employees from and against all claims, damages, losses and expenses, includ-

ing but not limited to attorneys' fees, arising out of or resulting from the performance of the work, provided 

that any such claim, damage, loss or expense (1) is attributable to bodily injury, sickness, disease or 

death, or to injury to or destruction of tangible property (other than the Work itself) including the loss of use 

resulting there from, and (2) is caused in whole or in part by any negligent act or omission of the Con-

tractor, any Subcontractor, anyone directly or indirectly employed by any of them or whether or not it is 

caused in part by a party indemnified hereunder. Such obligation shall not be construed to negate, 

abridge, or otherwise reduce any other right or obligation of indemnity which would otherwise exist as to 

any party or person described in this paragraph. 

 

In any and all claims against the Owner or the Engineer or any of their agents or employees by any em-

ployee of the Contractor, any Subcontractor, anyone directly or indirectly employed by any of them, or any-

one for whose acts any of them may be liable, the indemnification obligation under this paragraph shall not be 

limited in any way by any limitation on the amount or type of damages, compensation or benefits payable 

by or for the Contractor or any Subcontractor under workers' or workmen's compensation acts, disability 

benefits acts or other employee benefit acts. 

 

18. MATERIALS, PLANT AND LABOR 

 

The Contractor shall furnish all of the materials, in the rough or finished, of whatsoever kind, which may 

be required or desirable to completely execute the Contract. The Contractor shall furnish all of the tools, and 

other working plant and construction materials and appliances, of whatsoever kind, which may be required 

or desirable to completely execute the Contract. The Contractor shall furnish all of the skilled and other labor 

which may be required or desirable to completely execute the Contract. 

 

24. SKILLED AND LOCAL LABOR 

 

All work shall be done by tradesmen specialty skilled in the parts of the work to which they may be as-

signed. 

 

In the employment of labor, the Contractor shall give a just preference to the residents of the general 

neighborhood of the proposed installations, but shall not be required to continue the employment of such 

local labor when more efficient labor can be obtained from elsewhere. This paragraph shall not alter or 

abridge the Contractor's responsibility to comply with federal, state or local laws or regulations concerning 

the employment of resident labor or affirmative action requirements or any authority. 



GENERAL CONDITIONS  

Bucks County Free Library Doylestown Branch 

IT & Server Room  15-6   

25. INFORMATION  NOT  GUARANTEED 

 

All information relating to existing subsurface structures and/or underground facilities, pipes or other utilities is 

from the best sources at present available to the Owner and the Engineer. All such information and the draw-

ings of existing construction are furnished only for the information and convenience of Contractors. 

 

It is agreed and understood that the Owner and the Engineer do not warrant or guarantee that the subsur-

face structures and/or underground facilities, pipes or other utilities encountered during construction will be 

the same as those indicated by the information given on the Drawings or in the Specifications. 

 

The Contractor is responsible for ascertaining the character, location, quantities, and conditions of the various 

materials and the work to be done. Test pits to locate utilities may be dug at the Contractor's discretion and at 

the Contractor's expense. 

 

It is further agreed and understood that the Contractor will not use any of the information made available 

to him or obtained in any examination made by him in any manner as a basis or ground of claim or demand 

of any nature, against the Owner or the Engineer, arising from or by reason of any variance which may exist 

between the information offered and the actual materials or structures encountered during the construction 

work, except as may otherwise be provided for in the Contract Documents. 

 

The Contractor shall notify the Engineer of any and all variances from the Drawings which are discovered 

from test pits which the Contractor chooses to dig. 

 

26. HAULING 

 

The Contractor shall furnish all vehicles, and drivers and other helpers which may be required for all transpor-

tation incidental to the entire work, and the Contractor shall make any roadways which may be required, and shall 

restore the lines of said roadways to their original condition, upon the completion of the work. 

 

27. REJECTION OF MATERIALS OR WORKMANSHIP 

 

All materials and workmanship may be rejected by the Engineer if, in his opinion, they do not conform, in general 

and in detail, to these specifications and to the drawings, or to any drawings, descriptions and samples which the 

Contractor may furnish, when bidding or thereafter. 

 

28. ORDER OF EXECUTION 

 

All of the materials shall be delivered, and all of the different parts of the work shall be executed, at the time and 

in the order and sequence which may be designated or approved by the Engineer. 

 

29. CONTRACTOR TO PROMPTLY UNLOAD AND CARE FOR SHIPMENTS 

 

As soon as any shipment, which the Contractor is required to unload, arrives at the railroad station, or else-

where, it shall be under the care of the Contractor, who shall henceforward be responsible for its safety, and 

who shall be liable for any demurrage or other costs on account of failure to immediately remove from the rail-

road station, or other point of delivery, any shipments which may be acceptable under these Specifications. 
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30. EMERGENCY WORK 

 

Should any emergency occur, which, in the opinion of the Engineer, should demand it, the execution of the Con-

tract shall be prosecuted with extraordinary vigor, additional shifts of men shall be employed, and the work shall 

be accelerated as the Engineer shall require. If such acceleration causes an increase in the Contractor's cost of 

performance of this work the Contractor may request a Change Order in accordance with the "Changes Clause" 

of the Contract. 

 

31. IN CASE OF TARDINESS 

 

Upon the refusal, neglect or failure of the Contractor to deliver any portion of the material, or to do or complete 

any part of the work, when, within the time named in the Contract, the Engineer shall order the same to be de-

livered or completed, the Engineer may order such portion or portions of the material elsewhere, and employ 

such labor as he may require to do the said work, and charge the cost thereof to the account of the Contractor. 

 

32. MATERIALS AND WORKMANSHIP 

 

All materials, patterns, shapes, dimensions, workmanship, methods and finish, in general and in detail, shall be 

such as shall be ordered or approved by the Engineer, and the Engineer shall be the sole and final judge of the 

quality and fitness thereof. 

 

33. INSPECTIONS AND TESTS 

 

Contractor shall give Engineer timely notice or readiness of the work for all required inspections, tests or ap-

provals. If laws or regulations of any public body having jurisdiction require any work (or part thereof) to 

specifically be inspected, tested or approved, Contractor shall assume full responsibility therefore, pay all 

costs in connection therewith, and furnish Engineer the required certificates of inspection, testing or approval. 

Contractor shall also be responsible for and shall pay all costs in connection with any inspection or testing re-

quired in connection with Owner's or Engineer's acceptance of a supplier of materials or equipment proposed to 

be incorporated in the work, or of materials or equipment submitted for approval prior to Contractor's purchase 

thereof for incorporation in the work. All inspections, tests, or approvals other than those required by laws or 

regulations of any public body having jurisdiction shall be performed by organizations acceptable to Owner 

and Contractor (or by Engineer if so specified). 

 

If any work (including the work of others) that is to be inspected, tested or approved is covered without written 

concurrence it must, if requested by the Engineer, be uncovered for observation. Such uncovering shall 

be at Contractor's expense unless Contractor has given the Engineer timely notice of Contractor's intention to 

cover the same and the Engineer has not acted with reasonable promptness in response to such notice. 

 

If Engineer considers it necessary or advisable that covered work be observed by the Engineer or inspected 

or tested by others, the Contractor, at the Engineer's request, shall uncover, expose or otherwise make available 

for inspection or testing as Engineer may require, that portion of the work in question, furnishing all necessary 

labor, material and equipment. If it is found that such work is defective, the Contractor shall bear all direct, 

indirect and consequential costs of such uncovering, exposure, observation, inspection and testing and of sat-

isfactory reconstruction (including, but not limited to fees and charges of engineers, architects, attorneys and 

other professionals), and Owner shall be entitled to an appropriate decrease in the contract price. If, however, 

such work is not found to be defective, the Contractor shall be allowed an increase in the contract price or 

an extension of the contract completion time, or both, directly attributable to such uncovering, exposure, ob-

servation, inspection, testing and reconstruction. 
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The Engineer, or his representative, shall be afforded all opportunities, and all convenient facilities that may 

be requested to inspect and test all materials and appliances, in the shops, on the ground, or elsewhere, 

and the Contractor shall subject each and all of the installations to such tests as shall satisfy the Engineer 

that all of these specifications have been complied with, before the installations shall be eligible for final 

acceptance. Any or all such inspections or tests shall be for the sole benefit of the Owner and shall be for 

the purpose of ascertaining whether the work complies with Contract requirements as set forth herein. 

Such observations shall not create or constitute a duty on the part of the Engineer to the Contractor, its 

agents, employees or guests to perform such observations. The Contractor shall at all times be solely re-

sponsible for compliance with job safety requirements as set forth herein. 

 

34. INSPECTION NOT ACCEPTANCE 

 

No materials or workmanship will be considered as accepted, which may be found to be defective in 

manufacture, construction or execution, or deficient in any of the requirements of these specifications, in 

consequence of any negligence of any inspector or subordinate engineer to point out said defect or defi-

ciency, during or subsequent to manufacture, and during the entire progress of the work; and the Contrac-

tor will be required to correct any imperfect work, remedy, and make good or replace any defective 

material, whenever discovered, before the final acceptance of the work and before the release of the Surety 

of the Contractor. 

 

35. CONTRACTOR TO PAY FOR REPAIRS 

 

All materials used and all plant and labor furnished for the replacing or making good of any defective ma-

terials or workmanship shall be at the expense of the Contractor, with no extra allowance therefore by the 

Owner. 

 

36. REMOVAL AND REPLACEMENT OF DEFECTNE MATERIAL 

 

Should the Contractor fail to promptly make good, to the satisfaction of the Engineer, any defect, or fail to 

remove from the work any material which the Engineer shall pronounce imperfect, the Engineer may employ 

workmen to remedy such defect or to remove such materials, and may order such other material elsewhere as 

may be required to replace that which is removed, and the cost of all such labor and material shall be 

charged to the account of the Contractor. 

 

37. CONTRACTOR RESPONSIBILITY FOR EMPLOYEES 

 

The Contractor shall at all times enforce strict discipline and good order among his employees, and shall not 

employ any unfit person or anyone not skilled in the task assigned to him. 

 

38. ONE YEAR'S RESPONSIBILITY 

 

It shall be understood that the Contractor agrees to furnish such material and appliances, and to construct 

the whole work in such substantial and workmanlike manner that it shall be continuously stable and ef-

ficient, and the Contractor shall promptly make good, or replace, any or all parts of the materials or in-

stallation, including all details, which may be found to be unstable or defective in any particular, ordinary 

wear and tear excepted, for a period of guarantee of one (1) year after the whole installation has been en-

tirely completed, tested and accepted by the Owner. 

 

39. ONE YEAR'S RESPONSIBILITY NOTWITHSTANDING   INSPECTION 

 

The acceptance, after inspection by the Engineer, or his representative, of any portion of the work or ma-

terial, shall be subject to its freedom from the exhibition of any inherent or developed defect, or any failure 

to conform to these Specifications, between the time of its acceptance, and the expiration of the above-

named period of one ( 1) year. 
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40. ONE YEAR'S RESPONSIBILITY FOR DIMENSIONS 

 

The acceptance by the Engineer of any of the dimensions proposed by the Contractor shall always be under-

stood to be with the proviso, whether stated at the time of acceptance or not, that the said dimensions shall 

be proved to be adequate and proper at all times until the expiration of the above-named period of one (1) 

year. 

 

41. EXCELLENCE OF WHOLE - WHETHER OR NOT HEREIN SPECIFIED 

 

It is understood that these Specifications are intended to provide that all necessary and desirable materials and 

appliances shall be furnished by the Contractor, and that all of the same shall be of the best quality and kind, 

and that the whole work shall be done and entirely completed in a workmanlike and satisfactory manner, in all 

details, whether herein particularly specified or not. 

 

42. EXTRA WORK 

 

No claim shall be allowed, and no bill shall be paid for any extra work, unless said extra work shall have been 

done by special written agreement with the Owner entered into prior to the commencement of said work. 

 

If prices for such extra work are not included in the unit price bid, the Contractor shall agree to furnish the nec-

essary materials and perform such labor as extra work, and shall agree to accept in full payment therefore the ac-

tual field cost of the material and labor plus fifteen (15) percent. 

 

43. SUBLETTING OF WORK 

 

Assignment or subletting of the furnishing of any materials or of the execution of any part of the work shall be 

subject to approval by the Engineer. Unauthorized assignment or subletting of any or all the Contract by the 

Contractor shall constitute a material breach of this Contract. 

 

44. AUTHORITY OF ENGINEER'S ASSISTANTS 

 

In the absence of the Engineer, any person whom he may designate as having charge of the work, or any part 

thereof, shall have and exercise all the powers of the said Engineer in all matters relating to the execution of 

the work herein specified, and the orders of said person shall be fully observed and obeyed. 

 

45. TERMS OF PAYMENT FOR MACHINERY UNITS 

 

The Contractor shall receive payment in three installments of the contract price for furnishing and installing 

any machinery, as follows: 

 

A. Thirty-five (35) percent thereof upon delivery of all of the machinery at the construction site. 

 

B. Thirty-five (35) percent thereof when the erection, setting and connections thereof shall be entirely com-

pleted and the whole installation be finished in every particular. 

 

C. Thirty (30) percent thereof when the whole installation shall have been tested and is in successful operation 

and is ready, as herein required, for approval and acceptance by the Engineer and by the Owner. 

 

The term machinery shall be defined for this article as meaning any equipment with rotating or reciprocating 

parts. 
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46. MONTHLY ESTIMATE 

 

Unless otherwise expressly provided in the Contract, monthly payment will be made for all work and materials 

other than machinery, by the Owner to the Contractor, during the progress of the installation according to the fol-

lowing: 

 

B. Up to fifty (50) percent completion - Ninety (90) percent of the contract value rendered by the Contrac-

tor to the Owner. 

 

B.  Fifty (50) percent completion to beneficial occupancy - Ninety-five (95) percent of the contract value 

rendered by the Contractor to the Owner. 

 

Value rendered shall be determined by monthly estimates made by the Contractor and approved by the Engineer 

and Owner. Increasing the percentage paid at the 50% completion point will be subject to the Engineer's determi-

nation of satisfactory and diligent performance by the Contractor. 

 

NOTE: Applications for Payment shall be submitted for review.  Sample document provided in these Specifica-

tions is for reference purposes only. 

 

When the Contract provides for the furnishing of materials only, the said estimates shall be based upon the quan-

tity thereof which has been delivered during the preceding month. 

 

When the Contract provides for the furnishing of labor and the furnishing and installation of materials, the said 

monthly estimates shall be based upon the amount of labor performed and the quantity of materials delivered 

to the job site (including transportation costs) during the preceding month. 

 

47. FINAL ESTIMATES 

 

The balance will be paid by the Owner to the Contractor upon the satisfactory completion of the Contract 

obligation, the filing with the Owner by the Contractor of such satisfactory Release of Liens, or other assurance 

as is provided for in the following paragraph, and the approval and acceptance of all materials and work contract-

ed for, by the Engineer and by the Owner. 

 

 

48. RELEASE OF LIENS 

 

Before the work shall be finally accepted and final payment be made, the Contractor shall furnish the Owner 

with a complete Release of Liens, or with such other evidence as shall be entirely satisfactory to the Owner that 

the finished work, including all materials therein incorporated and thereunto appertaining is, and will be, en-

tirely free from any then present or future liens or claims. 

 

 

49. SPECIFICATIONS NOT PROHIBITIVE 

 

These Specifications are issued to bidders as a guide as to what is to be required, and it is not intended to ignore 

manufacturers' standards and patterns, and should any bidder wish to submit a proposal for an equivalent installa-

tion, other than that generally contemplated herein, which will be guaranteed under all of the general condi-

tions and requirements herein specified, such a proposal will receive due consideration. The Contractor shall 

submit manufacturer's data, etc., as required by the Engineer to permit a thorough evaluation of the proposed 

equivalent installation. 

 

53. CHANGES  CLAUSE 

 

The Owner may, at any time, by written order, and without notice to the sureties, make changes in the general 

scope of this Contract. If such changes cause an increase or decrease in  the Contractor's cost of, or time required 

for, performance of the Contract, an adjustment shall be made and the Contract 



GENERAL CONDITIONS  

Bucks County Free Library Doylestown Branch 

IT & Server Room 

  15-11  

modified in writing accordingly. No claim by the Contractor for payment on account of any extra work shall be 

enforceable unless such extra work is covered by a written order signed by a duly-authorized representative of 

the Owner. However, nothing in this Contract shall be construed to excuse the Contractor from executing the 

Contract as amended. 

 

54. TIME EXTENSIONS 

 

The Contractor may at any time during the performance of the contract request in writing an extension of time in 

performance based upon delays caused by factors beyond the control of the Contractor, such factors include la-

bor stoppages (strikes), acts of God (natural disasters, unusually unseasonable weather), delays in delivery of 

materials caused by factors beyond the control of material suppliers and manufacturers.   Written notice of ex-

pected delay and explanation therefore shall be made within ten 

(10) calendar days from the time the contractor is aware of the cause for delay, even though the expected 

duration or effect of delay is not yet known. As soon as possible after the impact of the delay is determined, the 

Contractor will submit in writing a request for extension of time for a specific number of calendar days with 

fully substantiated justification therefore. Such a request may entitle the Contractor to an extension of time as 

recommended by the Engineer and as agreed to in writing by the Owner. Time extensions granted under these 

provisions are solely to relieve the Contractor's liability for liquidated damages, and will not justify an increase in 

the cost of the work. 

 

55. NO DAMAGES FOR DELAY 

 

The Contractor shall not be entitled to any claim for damages on account of hindrances or delays in perfor-

mance of this contract from any cause whatsoever, including acts or failures to act on the part of the Owner or 

Engineer or their agents, employees or servants. The Contractor acknowledges and agrees that its sole remedy for 

any such delay in performance shall be an extension of contract completion time in accordance with the terms of 

Article 54, TIME EXTENSIONS. 

 

56. TERMINATION BY OWNER FOR CAUSE 

 

Without prejudice to any other legal or equitable right to remedy which it would otherwise possess hereun-

der, or as a matter of law, the Owner shall be entitled, by giving the Contractor five (5) days prior written notice, to 

terminate this Contract in its entirety at any time: 

 

A. if the Contractor shall fail to prosecute the work, or any part thereof, with the diligence necessary to insure 

its progress and completion as set forth in this contract and addenda or change orders thereto, and shall 

fail to take such steps to remedy such default within ten (10) days after written notice thereof from Owner 

as Owner shall direct; or, 

 

B.    if the Contractor shall commit a substantial default under any of the terms, provisions, conditions or cove-

nants contained in this contract and shall fail to take such steps to remedy such default within ten (10) 

days after written notice thereof from the Owner as Owner shall direct. 

 

57. TERMINATION FOR OWNER'S CONVENIENCE 

 

The performance of the work may be terminated at any time in whole or from time to time in part, by the Own-

er for its convenience.  Any such termination shall be affected by delivery to the Contractor of a written notice 

("Notice of Termination") specifying the extent to which performance of the work is terminated and the date 

upon which termination becomes effective. After receipt of a Notice of Termination, and except as otherwise di-

rected by the Owner, the Contractor shall, in good faith, and to the best of its ability, do all things necessary, in 

light of such notice and of such requests in implementation thereof as the Owner may make to assure the effi-

cient, proper closeout of the terminated work (including the protection of Owner's property). 
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51. UNEMPLOYMENT   INSURANCE 

 

The Contractor hereby agrees to accept exclusive liability for and shall hold the Owner harmless for all payroll 

taxes for contributions to unemployment insurance, old age pensions, or annuities, as measured by wages, salaries 

or other remuneration paid to employees of said Contractor. 

 

60. BUILDER'S RISK INSURANCE 

 

The Contractor shall insure the structures and improvements against loss or damage by Builders Risk Insurance 

using "all risk" form or "special form" of coverage during the progress of the work, and until final acceptance of 

the work by the Owner. Such insurance shall be written in completed value form for 100% of the completed value 

of the Contract including stored materials connected therewith, with the amount to be certified to the Contractor 

by the Engineer. 

 

61. CERTIFICATE OF INSURANCE 

 

All policies will be subject to the approval of the Owner and Engineer. 

 

Certificates of Insurance must be executed in quintuplicate and submitted to the Engineer prior to the execution 

of the Agreement. Certificates of Insurance will be required of all subcontractors documenting Worker's Com-

pensation Insurance coverage prior to performance of work on the site by subcontractors. Prime Contractors are 

responsible to make sure all subcontractors have adequate General Liability Insurance. The Owner shall be the 

certificate holder of all Certificates of Insurance and all Certificates of Insurance shall name the Owner and 

Engineer as named insured or additional insured. Each certificate shall contain therein or have contained in a 

rider attached thereto and made a part thereof, a clause to the effect that the insurer will notify the Owner in writ-

ing thirty (30) days prior to cancellation of the policy. 

 

The Surety on all bonds and insurance shall be rated "A" or better by A.M. Best Co. and shall be licensed 

to conduct business in the Commonwealth of Pennsylvania. 

 

52. SITE ACCESSIBILITY 

 

The Contractor must provide that the representatives of the Owner, Federal Government and the State will have 

access to the work wherever it is in preparation or progress and that the Contractor will provide proper facili-

ties for such access and inspection. 

 

62. UTILITY SERVICES 

 

Except as otherwise provided for in the specifications, reasonable amounts of water and electricity will be made 

available if practicable, to the Contractor from existing system outlets on the property of the Owner. Provision 

of all other utility requirements, including sanitary facilities, shall be the responsibility of the Contractor. If 

temporary service connections are necessary, they shall be the responsibility of the Contractor. 

 

63. DOMESTIC CONSTRUCTION MATERIALS 

 

In obtaining materials for the execution of this Contract, preference shall be given to domestic construction ma-

terial by the Contractor, subcontractors, materialmen and suppliers. An unmanufactured material shall be con-

strued as a domestic construction material if it has been mined or produced in the United States. A manufac-

tured construction material shall be construed as a domestic construction material if it has been manufactured 

in the United States substantially from articles, materials or supplies mined, produced or manufactured in the 

United States. 
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In accordance with the Buy American provision in Public Law 95-217 (section 215 of public Law 92- 500 as 

amended) regulations and guidelines, the Contractor agrees that preference will be given to domestic con-

struction material by the Contractor, subcontractor, materialmen, and suppliers in the performance of this 

Contract. 

 

The Owner may waive the Buy American provision based upon those factors that are deemed relevant: 

 

A. Such use is not in the public interest or the cost is unreasonable. 

 

B. The available resources of the project are not sufficient to implement this provision. 

 

C. The articles, materials, or supplies of the class or kind to be used or the articles, materials, or supplies 

from which they are manufactured are not mined, produced, or manufactured, as the case may be, in the 

United States in sufficient and reasonably available commercial quantities and of a satisfactory quality for 

the particular project. 

 

The amount of cost differential by which domestic construction material may be given preference shall generally 

be the sum determined by computing; up to six percent of the bid or offered price of materials of foreign origin 

including all cost of delivery to the construction site, including any applicable duty, whether or not accessed. 

Computations will normally be based on costs on the date of opening of bids or proposals. 

 

64. STEEL PRODUCTS PROCUREMENT ACT 

 

The Contractor shall comply with the Steel Product Procurement Act, Pennsylvania Act No. 3, 1978, including 

any revisions. Only steel products as defined below shall be used in performance of this Contract. 

 

Steel products shall be defined as products rolled, formed, shaped, drawn, extruded, forged, coast, fabricated 

or otherwise similarly processed, or processed by a combination of two or more operations from steel made in 

the United States by the open hearth, basic oxygen, electric furnace, Bessemer or other steel making process. 

 

65. LABOR EMPLOYMENT REQUIREMENTS 

 

Contractor and all subcontractors shall observe and comply with all Federal and State laws and local ordinanc-

es that affect those engaged or employed on the project; they shall note carefully, specific legal requirements as 

follows, relative to the employment of all labor and mechanics required in the execution of the work on this Pro-

gram. 

 

A. Non-Discrimination - No Contractor, subcontractor, nor any persons acting on behalf of such contractor 

shall by reason of age, sex, race, creed or color, discriminate against any citizen of the Commonwealth of 

Pennsylvania who is qualified and available to perform the work to which the Program relates. No Con-

tractor, subcontractor nor any person on his behalf, shall in any manner discriminate against or intimidate 

any employee hired for the performance of work under this Contract on account of age, sex, race, creed, 

or color. 

 

B. Affirmative Action 

 

(I) ) The Contractor shall take Affirmative Action to ensure that applicants are employed, and that 

employees are treated during employment without regard to their age, race, color, religion, sex, 

or national origin.   Such action shall include, but not be limited to the following: employment, 

upgrading, demotion or transfer: recruitment or   recruitment advertising: layoff or termination, 

rates of pay or other forms of compensation : and 
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selection for training, including apprenticeship. The Contractor agrees to post in conspicuous 

places, available to employees and applicants for employment, notice to be provided by the Con-

tracting Officer setting forth the provisions of this non-discrimination clause. 

 

(2) The Contractor agrees to hire local disadvantaged youth to perform unskilled tasks wherever pos-

sible. The Contractor will provide constant supervision and training so as to enable training partici-

pants to be upgraded from unskilled to skilled in all cases where there is a positive reaction to said 

training. 

 

(3) The Contractor shall comply with Federal and State Equal Opportunity Construction Contract 

Regulations (Executive Order 11246) in all respects. Contractors attention is specifically drawn to 

the equal opportunity clause and the goals and time tables for minority and female participation set 

forth in the rules and regulations of the Department of Labor relative there to CER 60-41. 

 

(4) This Contract may be canceled or terminated by the Owner and all money due or become due 

hereunder, shall be forfeited for a second or any subsequent violation of the terms or conditions of 

this portion of the Contract. 

 

66. RE-USE OF DOCUMENTS 

 

Neither Contractor nor any subcontractor or supplier or other person or organization performing or furnishing 

any of the work under a direct or indirect contract with Owner shall have or acquire any title to or ownership 

rights in any of the Drawings, Specifications or other documents (or copies of any thereof) prepared by or 

bearing the seal of Engineer; and they shall not re-use any of them on extensions of the project or any other project 

without written consent of Owner and Engineer, and specific written verification or adaptation by Engineer. 

 

67. REQUIREMENTS OF PREVAILING WAGE ACT 

 

The Contractor shall pay no less than the minimum wage rates determined by Secretary of Labor and Industry 

and attached herein, and shall comply with all conditions of the Pennsylvania Prevailing Wage Act 442 and as 

amended by Act 342, all Regulations issued pursuant thereto. These requirements shall be included in all sub con-

tractual relations of the Contractor. 

 

Each contractor and each subcontractor shall file a statement each week and a final statement at the conclu-

sion of the work on the Contract with the contracting agency, under oath, and in form satisfactory to the Secretary, 

certifying that all workmen have been paid wages in strict conformity with the provisions if any wages remain 

unpaid to set for the amount of wages due and owing to each workman respectively. 

 

Before final payment is made, the Contractor must submit final wage certifications from all contractors and sub-

contractors. 

If notified by Secretary of Labor and Industry of the filing of wage claims by workmen, the Owner shall withhold 

from the monies due to the Contractor or subcontractor sufficient funds to pay all claims determined to be 

valid and when so directed by the Secretary of Labor and Industry, shall pay these monies directly to the 

workmen. 

 

68. SUBSTANTIAL COMPLETION 

 

Substantial Completion means that point at which the construction of the project is sufficiently completed, in 

the opinion of the Engineer and in accordance with the Contract Documents, so that the project, or specified 

part, can be utilized for the purposes for which it was intended. 



GENERAL CONDITIONS  

Bucks County Free Library Doylestown Branch 

 IT & Server Room 

  15-16 

Prior to final payment, Contractor may, in writing to Owner and Engineer, certify that the entire project or 

part thereof is Substantially Complete and request that Engineer issue a notice of Substantial Comple-

tion. Within a reasonable time thereafter, Owner, Contractor and Engineer shall make an inspection of 

the project to determine the status of completion. If Engineer does not consider the project substan-

tially complete, he will notify Contractor in writing giving his reasons therefore. If Engineer consid-

ers the project substantially complete, he will prepare and deliver to the Owner a tentative notice of 

Substantial Completion which shall fix the date of Substantial Completion and the responsibilities be-

tween Owner and Contractor for maintenance, heat and utilities. There shall be attached to the notice 

a tentative list of items to be completed or corrected before final payment, and the notice shall fix the time 

within which such items shall be completed or corrected, said time to be within the contract completion 

time. Owner shall have seven (7) days after receipt of the tentative notice during which he may take 

written objection to Engineer as to any provisions of the notice or attached list. If, after considering 

such objections, Engineer concludes that the project is not Substantially Complete, he will within 

fourteen (14) days after submission of the tentative notice to Owner notify Contractor in writing stat-

ing his reasons therefore. If after consideration of Owner's objections, Engineer considers the project 

substantially complete, he will within said fourteen (14) days execute and deliver to Owner and Contrac-

tor a definitive notice of Substantial Completion (with a revised punch list of items to be completed or 

corrected) reflecting such changes from the tentative notice as he believes justified after consideration 

of any objections from Owner. Owner shall have the right to exclude Contractor from the project af-

ter the date of Substantial Completion, but Owner shall allow Contractor reasonable access to complete 

or correct items on the punch list. 

 

Prior to final payment, Owner may request Contractor in writing to permit Owner to use a specified part of 

the project which he believes he may use without significant interference with construction of the oth-

er parts of the project. If Contractor agrees, he will certify to Owner and Engineer that said part of the 

project is Substantially Complete and request Engineer to issue a notice of Substantial Completion for 

that part of the project. Within a reasonable time thereafter Owner, Contractor, and Engineer shall make 

an inspection of that part of the project to determine its status of completion. If Engineer does not consid-

er that it is Substantially Complete, he will notify Owner and Contractor in writing giving his reasons 

therefore. If Engineer, Owner and Contractor consider that part of the project to be Substantially 

Complete, the Engineer will execute and deliver to Owner and Contractor a notice to that effect, fixing 

the date of Substantial Completion as to that part of the project, attaching thereto a tentative list of 

items to be completed or corrected before final payment and fixing the responsibility between Owner 

and Contractor for maintenance, heat and utilities as to that part of the project. Owner shall have the right 

to exclude Contractor from any part of the project which Engineer has so ce1iified to be Substantially 

Complete, but Owner shall allow Contractor reasonable access to complete or correct items on the tenta-

tive list. 

 

69. RULES AND REGULATIONS FOR OUTSIDE CONTRACTORS 

Rules: 

A. The contractor is responsible for adherence to existing local, state and federal codes and regulations. 

B. Personal vehicles may be parked in designated areas; all parking regulations as posted must be ob-

served. 

C. The possession of any type of weapon on county property is prohibited. The contractor shall not al-

low his employees to work under the influence of narcotics or intoxicating beverages. 

D. Fighting, horse-play and running are prohibited within the entire facility. 

E. Smoking is not permitted. 

F. Before starting any excavation, the contractor must consult with the General Services department for 

all known underground utilities. The contractor is also responsible to schedule a PA one Call before 

starting any work. All open pits and excavated areas must be properly protected at all times. Barri-

cades, identification signs or other warning devices must be used at these hazardous locations when 

no work is being performed. 

G. The treatment of injuries sustained by the contractor's employees shall be the responsibility of the 
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contractor. 

H. Regardless of the type of fuel used, all fuel-driven machines must be shut down for refueling. 

I. Gasoline powered trucks must be equipped with a spark-arrester on tail pipe. No riders, other than the 

driver, are permitted on either empty or loaded trucks. Refueling must be done outside the building. 

J. Adequate and proper eye protection such as safety glasses, face shields or goggles must be properly 

worn at all times when work offers an eye injury exposure. Safety glasses must also be worn in any 

posted area requiring their use. 

K. Oily or otherwise dirty disposable wiping cloths must be deposited in closed covered containers. 

L. Housekeeping is the contractor's responsibility. Clean-up of the respective working areas must be ac-

complished at the end of the day or shift or more often if an unusual hazard is created. 

M. Bulk storage of flammable liquids must be kept outside of buildings. No more than one day's working 

supply should be inside the building at any time and they must be kept in properly labeled self-

closing covered safety containers. 

N. Dunnage, binding wire, metal strapping and other types of debris must be cleaned up immediately af-

ter use and taken to designated collection areas. At no time shall scrap be permitted to remain in 

aisles and areas where it could become a "tripping" or a "slip and fall" hazard. 

O. Aisles, exits, walkways and fire protection equipment must be maintained free from obstruction at all 

times. Fire doors must not be blocked or fastened open. Wires, cables or hoses, etc. shall not pass 

through a doorway and prevent the fire door from closing completely. 

P. Adequate fire protection must be provided at every job site where flame and spark producing equip-

ment is used. This equipment must be inspected by the contractor before it is used to ensure that it is 

in good working order. A Cutting and Welding Permit must be secured from the General Service 

Department before starting such work. 

Q. General Services, in conjunction with the Fire Marshal's Office shall show the contractor the various 

methods of transmitting fire alarms within the facility. It is the responsibility of the contractor to 

familiarize his employees with these methods. 

R. When welding and/or cutting are done in storage rooms, flammable liquid area and vapor degreaser 

areas, the flammable material must be adequately covered with flame retardant tarpaulins. While the 

cutting and/or welding is being done, at least one person must be stationed in the immediate area 

with a suitable fire extinguisher. 

S. When cutting, welding or grinding work is to be done in the immediate vicinity of county employees, 

adequate screen protection from flying objects must be provided. 

T. If and when it becomes necessary to use a fire extinguisher, it must be reported immediately to the 

General Services Department. 

U. All ladders must be substantially built, free of defects and provided with the necessary safety equip-

ment. 

Extension ladders, while in use, must be securely fastened to prevent them from falling or skidding 

Aluminum ladders are not permitted. 

V. Acetylene, oxygen, nitrogen and other compressed gas cylinders must be securely fastened in an up-

right position. 

W. Contractors must store gas cylinders in a specified location. After completion of the work, the con-

tractor is responsible for the removal of all his gas cylinders. 

X. Any spillage, regardless of its nature, must be cleaned up immediately. 

Y. Safety guards or other devices shall not be removed from tools or equipment except for repairs and 

must be replaced upon completion of repair. 

Z. Scaffolds planks, ladders, ropes, ground wires, etc., shall be inspected by the contractor and replaced 

if they prove to be defective. 

AA. Hard hats should be worn when overhead work is being performed. 

BB. Temporary wiring must be properly insulated and substantially supported 

CC. If work necessitates the turning off of any portion of the sprinkler systems or power, General Ser-

vices Department in conjunction with the Fire marshal's Office, must be notified 24 hours prior to 

these systems being turned off or on. 

DD. It is the responsibility of the contractor to see that only authorized, qualified (licensed if required) 
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personnel use power actuated (stud) tools. Adequate shields to lessen the danger of flying materials 

must be erected if work is done in close proximity to county employees. 

EE. It is the responsibility of the contractor's representative to familiarize himself with the building or 

work area. 
FF. The contractor's employees will be permitted access only to those areas necessary for the perfor-

mance of contractual work. Under no circumstances are the contractor's employees allowed to tour 

or roam around the facility or enter areas not necessary for the performance of their work. 

GG.  "Strike anywhere" matches are not permitted. 

HH. All personnel must wear shirts with sleeves that cover the shoulders and pants that cover the entire 

leg to the ankle. 

II. At no time is work permitted with materials that the employee does not understand or are not aware 

of the hazard. The contractor is required to have Material Safety Data Sheets for all materials. 

 

END OF GENERAL CONDITIONS 

 









Project Name: BCFL Server Room

General Description: Build a wall to create a new room to house servers
and networking equipment. Include discrete power,
backup generator, HVAC, and fire suppression.

Project Locality Doylestown

Awarding Agency: John Doran

Contract Award Date: 4/30/2026

Serial Number: 26-01789

Project Classification: Building

Determination Date: 2/25/2026

Assigned Field Office: Philadelphia

Field Office Phone Number: (215)560-1858

Toll Free Phone Number:

Project County: Bucks County
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PREVAILING WAGES PROJECT RATES
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Project: 26-01789 - Building Effective
Date

Expiration
Date

Hourly Rate Fringe
Benefits

Total

Asbestos & Insulation Workers 5/1/2025 $60.84 $48.71 $109.55

Boilermaker (Commercial, Institutional, and Minor
Repair Work)

3/1/2024 $36.71 $19.13 $55.84

Boilermakers 1/1/2024 $52.10 $35.72 $87.82

Bricklayer 5/1/2023 $47.50 $31.42 $78.92

Bricklayer 5/1/2025 $50.00 $32.57 $82.57

Carpenter - Chief of Party (Surveying & Layout) 5/1/2025 $54.59 $29.02 $83.61

Carpenter - Instrument Person (Surveying & Layout) 5/1/2025 $47.47 $29.02 $76.49

Carpenter - Rodman (Surveying & Layout) 5/1/2025 $23.74 $20.62 $44.36

Carpenters 5/1/2025 $47.47 $29.02 $76.49

Cement Masons 5/1/2024 $46.70 $32.46 $79.16

Cement Masons 5/1/2025 $48.70 $32.46 $81.16

Dockbuilder, Pile Drivers 5/1/2025 $55.23 $37.99 $93.22

Dockbuilder, Pile Drivers 5/1/2026 $56.98 $37.99 $94.97

Dockbuilder/Pile Driver Diver 5/1/2025 $64.35 $41.74 $106.09

Dockbuilder/Pile Driver Diver 5/1/2026 $66.54 $41.74 $108.28

Dockbuilder/pile driver tender 5/1/2025 $55.23 $37.99 $93.22

Dockbuilder/pile driver tender 5/1/2026 $56.98 $37.99 $94.97

Drywall Finisher 5/1/2025 $40.14 $32.35 $72.49

Electricians 5/1/2024 $69.58 $45.66 $115.24

Electricians 5/1/2025 $70.97 $47.27 $118.24

Elevator Constructor 1/1/2025 $71.85 $45.77 $117.62

Elevator Constructor 1/1/2026 $74.86 $46.86 $121.72

Floor Coverer 5/1/2025 $51.67 $31.69 $83.36

Floor Coverer 5/1/2026 $52.84 $32.86 $85.70

Glazier 5/1/2024 $48.00 $37.50 $85.50

Glazier 5/1/2025 $49.96 $38.34 $88.30

Interior Finish 5/1/2023 $34.60 $25.80 $60.40

Iron Workers (Bridge, Structural, Ornamental, Precast) 7/1/2024 $53.20 $45.01 $98.21

Iron Workers (Riggers) 7/1/2024 $44.64 $34.39 $79.03

Iron Workers (Riggers) 7/1/2025 $44.77 $36.27 $81.04

Iron Workers (Rodman/Reinforcing) 7/1/2024 $47.70 $34.77 $82.47

Iron Workers (Rodman/Reinforcing) 7/1/2025 $47.80 $36.65 $84.45

Laborers (Class 01 - See notes) 5/1/2025 $37.25 $26.10 $63.35

Laborers (Class 02 - See notes) 5/1/2025 $41.00 $27.70 $68.70

Laborers (Class 03 - See notes) 5/1/2025 $37.67 $26.28 $63.95

Laborers (Class 04 - See notes) 5/1/2025 $37.67 $26.28 $63.95

Laborers (Class 05 - See notes) 5/1/2025 $37.25 $26.10 $63.35

Landscape Laborer 5/1/2024 $30.70 $24.23 $54.93

Landscape Laborer 5/1/2025 $32.15 $24.30 $56.45

Marble Finisher 5/1/2025 $41.17 $30.75 $71.92

Marble Mason 5/1/2023 $47.20 $31.95 $79.15

Mason Tender, Cement 5/1/2023 $35.02 $25.98 $61.00

Millwright 5/1/2025 $57.39 $35.81 $93.20

Millwright 5/1/2026 $60.20 $35.81 $96.01
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Project: 26-01789 - Building Effective
Date

Expiration
Date

Hourly Rate Fringe
Benefits

Total

Operators (Building, Class 01 - See Notes) 5/1/2025 $54.52 $34.49 $89.01

Operators (Building, Class 01 - See Notes) 5/1/2026 $55.67 $35.34 $91.01

Operators (Building, Class 01A - See Notes) 5/1/2025 $57.52 $35.38 $92.90

Operators (Building, Class 01A - See Notes) 5/1/2026 $58.68 $36.22 $94.90

Operators (Building, Class 02 - See Notes) 5/1/2025 $54.27 $34.42 $88.69

Operators (Building, Class 02 - See Notes) 5/1/2026 $55.43 $35.26 $90.69

Operators (Building, Class 02A - See Notes) 5/1/2025 $57.29 $35.29 $92.58

Operators (Building, Class 02A - See Notes) 5/1/2026 $58.44 $36.14 $94.58

Operators (Building, Class 03 - See Notes) 5/1/2025 $50.18 $33.22 $83.40

Operators (Building, Class 03 - See Notes) 5/1/2026 $51.34 $34.06 $85.40

Operators (Building, Class 04 - See Notes) 5/1/2025 $49.88 $33.13 $83.01

Operators (Building, Class 04 - See Notes) 5/1/2026 $51.04 $33.97 $85.01

Operators (Building, Class 05 - See Notes) 5/1/2025 $48.16 $32.62 $80.78

Operators (Building, Class 05 - See Notes) 5/1/2026 $49.32 $33.46 $82.78

Operators (Building, Class 06 - See Notes) 5/1/2025 $47.17 $32.33 $79.50

Operators (Building, Class 06 - See Notes) 5/1/2026 $48.34 $33.16 $81.50

Operators (Building, Class 07A- See Notes) 5/1/2025 $66.26 $39.55 $105.81

Operators (Building, Class 07A- See Notes) 5/1/2026 $67.73 $40.48 $108.21

Operators (Building, Class 07B- See Notes) 5/1/2025 $65.97 $39.46 $105.43

Operators (Building, Class 07B- See Notes) 5/1/2026 $67.44 $40.39 $107.83

Painters Class 1 (see notes) 5/1/2024 $42.97 $34.11 $77.08

Painters Class 1 (see notes) 5/1/2025 $44.38 $34.55 $78.93

Painters - Line Stripping 12/1/2024 $44.12 $27.91 $72.03

Painters - Line Stripping 12/1/2025 $45.12 $29.41 $74.53

Painters Class 4 (see notes) 5/1/2024 $45.06 $34.11 $79.17

Painters Class 4 (see notes) 5/1/2025 $46.47 $34.55 $81.02

Plasterers 5/1/2024 $39.88 $33.08 $72.96

plumber 5/1/2024 $67.53 $38.31 $105.84

plumber 5/1/2025 $70.53 $39.46 $109.99

Pointers, Caulkers, Cleaners 5/1/2025 $51.35 $31.80 $83.15

Roofers (Composition) 5/1/2024 $44.13 $34.77 $78.90

Roofers (Composition) 5/1/2025 $46.03 $34.77 $80.80

Roofers (Shingle) 5/1/2024 $34.35 $22.20 $56.55

Roofers (Slate & Tile) 5/1/2024 $37.35 $22.20 $59.55

Sheet Metal Workers 5/1/2024 $59.22 $50.56 $109.78

Sheet Metal Workers 5/1/2025 $62.62 $52.17 $114.79

Sign Makers and Hangars 7/15/2024 $32.32 $25.82 $58.14

Sign Makers and Hangars 7/15/2025 $33.48 $26.41 $59.89

Sprinklerfitters 1/1/2023 $62.23 $31.99 $94.22

Sprinklerfitters 5/1/2025 $70.37 $34.85 $105.22

Steamfitters 5/1/2024 $70.32 $43.09 $113.41

Steamfitters 5/1/2025 $72.52 $44.89 $117.41

Stone Masons 5/1/2023 $47.20 $31.95 $79.15

Stone Masons 5/1/2025 $50.00 $32.80 $82.80
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Project: 26-01789 - Building Effective
Date

Expiration
Date

Hourly Rate Fringe
Benefits

Total

Terrazzo Finisher 5/1/2023 $43.75 $27.86 $71.61

Terrazzo Finisher 5/1/2025 $45.61 $29.41 $75.02

Terrazzo Grinder 5/1/2023 $44.02 $27.86 $71.88

Terrazzo Grinder 5/1/2025 $45.88 $29.41 $75.29

Terrazzo Mechanics 5/1/2023 $50.26 $29.56 $79.82

Terrazzo Mechanics 5/1/2025 $52.21 $31.26 $83.47

Tile Finisher 5/1/2023 $39.52 $29.30 $68.82

Tile Finisher 5/1/2025 $41.17 $30.75 $71.92

Tile Setter 5/1/2023 $50.26 $29.56 $79.82

Tile Setter 5/1/2025 $52.21 $31.26 $83.47

Truckdriver class 1(see notes) 5/1/2024 $36.79 $22.54 $59.33

Truckdriver class 2 (see notes) 5/1/2024 $36.89 $22.54 $59.43

Window Film / Tint Installer 6/1/2024 $26.37 $14.83 $41.20

Window Film / Tint Installer 6/1/2025 $27.42 $15.13 $42.55
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Project: 26-01789 - Heavy/Highway Effective
Date

Expiration
Date

Hourly Rate Fringe
Benefits

Total

Bricklayer 5/1/2025 $50.00 $32.57 $82.57

Carpenter - Chief of Party (Surveying & Layout) 5/1/2025 $65.96 $30.09 $96.05

Carpenter - Chief of Party (Surveying & Layout) 5/1/2026 $67.52 $30.44 $97.96

Carpenter - Instrument Person (Surveying & Layout) 5/1/2025 $58.39 $29.06 $87.45

Carpenter - Instrument Person (Surveying & Layout) 5/1/2026 $60.09 $29.06 $89.15

Carpenter - Rodman (Surveying & Layout) 5/1/2025 $45.88 $23.19 $69.07

Carpenter - Rodman (Surveying & Layout) 5/1/2026 $46.97 $23.54 $70.51

Carpenter 5/1/2025 $57.36 $30.09 $87.45

Carpenter 5/1/2026 $58.71 $30.44 $89.15

Cement Masons 5/1/2023 $43.20 $32.91 $76.11

Cement Masons 5/1/2025 $46.55 $32.66 $79.21

Dockbuilder, Pile Drivers 5/1/2025 $55.23 $37.99 $93.22

Dockbuilder, Pile Drivers 5/1/2026 $56.98 $37.99 $94.97

Dockbuilder/Pile Driver Diver 5/1/2025 $60.31 $44.97 $105.28

Dockbuilder/Pile Driver Diver 5/1/2026 $61.88 $45.47 $107.35

Dockbuilder/pile driver tender 5/1/2025 $55.23 $37.99 $93.22

Dockbuilder/pile driver tender 5/1/2026 $56.98 $37.99 $94.97

Electric Lineman 6/3/2024 $62.07 $33.96 $96.03

Electric Lineman 6/2/2025 $65.10 $34.45 $99.55

Iron Workers (Bridge, Structural, Ornamental, Precast) 7/1/2024 $53.20 $45.01 $98.21

Iron Workers (Riggers) 7/1/2023 $42.53 $34.14 $76.67

Iron Workers (Rodman/Reinforcing) 7/1/2023 $45.70 $34.77 $80.47

Laborers (Class 01 - See notes) 5/1/2025 $40.20 $27.80 $68.00

Laborers (Class 02 - See notes) 5/1/2025 $40.40 $27.80 $68.20

Laborers (Class 03 - See notes) 5/1/2025 $40.40 $27.80 $68.20

Laborers (Class 04 - See notes) 5/1/2025 $35.00 $27.80 $62.80

Laborers (Class 05 - See notes) 5/1/2025 $41.05 $27.80 $68.85

Laborers (Class 06 - See notes) 5/1/2025 $41.10 $27.80 $68.90

Laborers (Class 07 - See notes) 5/1/2025 $40.95 $27.80 $68.75

Laborers (Class 08 - See notes) 5/1/2025 $40.70 $27.80 $68.50

Laborers (Class 09 - See notes) 5/1/2025 $40.55 $27.80 $68.35

Laborers (Class 10- See notes) 5/1/2025 $40.70 $27.80 $68.50

Laborers (Class 11 -See Notes) 5/1/2025 $40.60 $27.80 $68.40

Laborers (Class 12 -See Notes) 5/1/2025 $42.30 $27.80 $70.10

Laborers (Class 13 -See Notes) 5/1/2025 $44.33 $27.80 $72.13

Laborers (Class 14 -See Notes) 5/1/2025 $40.90 $27.80 $68.70

Laborers Utility (PGW ONLY) (Flagperson) 5/1/2025 $34.07 $19.73 $53.80

Laborers Utility (PGW ONLY) 5/1/2025 $41.10 $19.73 $60.83

Landscape Laborer 5/1/2024 $30.28 $24.05 $54.33

Landscape Laborer 5/1/2025 $31.73 $24.15 $55.88

Millwright 5/1/2025 $57.39 $35.81 $93.20

Millwright 5/1/2026 $60.20 $35.81 $96.01

Operators Class 01 - See Notes (Building, Heavy,
Highway)

5/1/2025 $54.52 $34.49 $89.01

Operators Class 01 - See Notes (Building, Heavy, 5/1/2026 $55.67 $35.34 $91.01
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Project: 26-01789 - Heavy/Highway Effective
Date

Expiration
Date

Hourly Rate Fringe
Benefits

Total

Highway)

Operators Class 01a - See Notes (Building, Heavy,
Highway)

5/1/2025 $57.52 $35.38 $92.90

Operators Class 01a - See Notes (Building, Heavy,
Highway)

5/1/2026 $58.68 $36.22 $94.90

Operators Class 02 - See Notes (Building, Heavy,
Highway)

5/1/2025 $54.27 $34.42 $88.69

Operators Class 02 - See Notes (Building, Heavy,
Highway)

5/1/2026 $55.43 $35.26 $90.69

Operators Class 02a - See Notes (Building, Heavy,
Highway)

5/1/2025 $57.29 $35.29 $92.58

Operators Class 02a - See Notes (Building, Heavy,
Highway)

5/1/2026 $58.44 $36.14 $94.58

Operators Class 03 - See Notes (Building, Heavy,
Highway)

5/1/2025 $50.18 $33.22 $83.40

Operators Class 03 - See Notes (Building, Heavy,
Highway)

5/1/2026 $51.34 $34.06 $85.40

Operators Class 04 - See Notes (Building, Heavy,
Highway)

5/1/2025 $49.88 $33.13 $83.01

Operators Class 04 - See Notes (Building, Heavy,
Highway)

5/1/2026 $51.04 $33.97 $85.01

Operators Class 05 - See Notes (Building, Heavy,
Highway)

5/1/2025 $48.16 $32.62 $80.78

Operators Class 05 - See Notes (Building, Heavy,
Highway)

5/1/2026 $49.32 $33.46 $82.78

Operators Class 06 - See Notes (Building, Heavy,
Highway)

5/1/2025 $47.17 $32.33 $79.50

Operators Class 06 - See Notes (Building, Heavy,
Highway)

5/1/2026 $48.34 $33.16 $81.50

Operators Class 07 (A) - See Notes (Building, Heavy,
Highway)

5/1/2025 $66.26 $39.55 $105.81

Operators Class 07 (A) - See Notes (Building, Heavy,
Highway)

5/1/2026 $67.73 $40.48 $108.21

Operators Class 07 (B) - See Notes (Building, Heavy,
Highway)

5/1/2025 $65.97 $39.46 $105.43

Operators Class 07 (B) - See Notes (Building, Heavy,
Highway)

5/1/2026 $67.44 $40.39 $107.83

Painters - Line Stripping 12/1/2024 $44.12 $27.91 $72.03

Painters - Line Stripping 12/1/2025 $45.12 $29.41 $74.53

Painters Class 2 (see notes) 2/1/2025 $50.85 $33.91 $84.76

Painters Class 2 (see notes) 2/1/2026 $51.61 $35.00 $86.61

Painters Class 3 (see notes) 2/1/2025 $61.81 $33.95 $95.76

Painters Class 3 (see notes) 2/1/2026 $62.57 $35.04 $97.61

Pointers, Caulkers, Cleaners 5/1/2025 $51.35 $31.80 $83.15

Steamfitters (Heavy and Highway - Gas Distribution) 5/1/2024 $66.80 $42.93 $109.73

Steamfitters (Heavy and Highway - Gas Distribution) 5/1/2025 $68.89 $44.73 $113.62

Truckdriver class 1(see notes) 5/1/2024 $36.64 $22.54 $59.18

Truckdriver class 2 (see notes) 5/1/2024 $36.74 $22.54 $59.28

BUREAU OF LABOR LAW COMPLIANCE
PREVAILING WAGES PROJECT RATES

Commonwealth of Pennsylvania Department of Labor & Industry
Report Date: 3/3/2026 Page 6 of 6
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SECTION 000115  

LIST OF DRAWINGS 

The drawings listed below accompanying this specification form a part of the contract.  

Drawing No.    Title   

CS Cover Sheet  

E&O Egress and Occupancy Plan 

ASP.1 Architectural Site Plan 

A.1  Reflected Ceiling Demolition Plan, Floor  

  Plan, Reflected Ceiling Plan, and Finish Plan 

A.2  Enlarged Plan 

A.3  Generator Details 

M.1  Mechanical Schedules 

M.2  Mechanical Demolition Plan, Mechanical New Work Plan 

M.3  Mechanical New Work Gas Plan 

FP.1  Fire Protection Plan 

E.1  Electrical Notes 

E.2  Electrical Demolition Plan  

E.3  Electrical New Work Lighting Plan 

E.4  Electrical New Work Power Plan 

E.5  Electrical New Work Mechanical Power Plan 

 

END OF SECTION 000115 
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1.3 BID GUARANTEE 

A. The undersigned Bidder shall furnish surety as specified within 10 days after a written Notice of 

Award, if offered within 60 days after receipt of bids, and on failure to do so agrees to forfeit to 

Library the attached cash, cashier's check, certified check, U.S. money order, or bid bond, in the 

following amount constituting five percent (5%) of the Base Bid amount above: 

________________________________________________ Dollars ($______________). 

(Written amount)               (Numbers) 

B. In the event Library does not offer Notice of Award within the time limits stated above, Library 

will return to the undersigned the cash, cashier's check, certified check, U.S. money order, or 

bid bond. 

1.4 SUBCONTRACTORS AND SUPPLIERS 

A. List all subcontractors expected to perform work as part of this project: 

1. Company: ________________________________   Trade: _______________________ 

2. Company: ________________________________   Trade: _______________________ 

3. Company: ________________________________   Trade: _______________________ 

4. Company: ________________________________   Trade: _______________________ 

5. Company: ________________________________   Trade: _______________________ 

6. Company: ________________________________   Trade: _______________________ 

1.5 TIME OF COMPLETION 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the Contract 

Documents on a date specified in a written Notice to Proceed to be issued by Engineer and shall 

fully complete the Work within 120 calendar days. 

1.6 ACKNOWLEDGEMENT OF ADDENDA 

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the 

preparation of this Bid: 

1. Addendum No. ______________   Dated __________________________________. 

2. Addendum No. ______________   Dated __________________________________. 
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Title: _______________________________ 

 
(Corporate Secretary or Assistant Secretary) 

Street Address: _______________________________ 

City, State, Zip _______________________________ 

Phone: _______________________________ 

License No.: _______________________________ 

Federal ID No.: _______________________________ 

 

 

 

Bid responses that do not include pages 00413-1 thru 00413-4 and other items indicated above may 

not be considered for evaluation and award. 

 

Bids submitted with a bid bond that is not properly signed and sealed by the bidder and Surety 

Company may not be considered for evaluation and award. 

 

 

END OF DOCUMENT 004130 

(Affix Corporate Seal Here) 
 
 
 
 
 
 
 
 
 
Note:  Bids submitted with a bid bond that is not properly signed and sealed by the 
bidder and surety company will be rejected.  
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 PROJECT INFORMATION 

A. The design intent of this project is to provide a propane Gas powered Generator to be 

used by the Doylestown Library. The existing IT server room will be enlarged and 

enclosed. Additional updates will also occur with the room. 

B. Refer to individual drawings for elements shown to be removes as per the defined scope 

of work. 

C. Refer to individual drawings for elements shown to be installed as per the defined scope 

of work  

 

 

 

END OF SECTION 011000 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 011000 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1  SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Division 01 Section "Product Requirements" for requirements for submitting 

comparable product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction 

from those required by the Contract Documents and proposed by Contractor. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration. Identify 

product or fabrication or installation method to be replaced. Include Specification 

Section number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use CSI Form 13.1A (Refer to Appendix for 

sample form). 

2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 

a. Statement indicating why specified product or fabrication, or 

installation cannot be provided, if applicable. 

b. Coordination information, including a list of changes or revisions 

needed to other parts of the Work and to construction performed by 

Bucks County Free Library and separate contractors, that will be 

necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution 

with those of the Work specified. Include annotated copy of applicable 

Specification Section. Significant qualities may include attributes such 

as performance, weight, size, durability, visual effect, sustainable 

design characteristics, warranties, and specific features and 

requirements indicated. Indicate deviations, if any, from the Work 

specified. 

d. Product Data, including drawings and descriptions of products and 

fabrication and installation procedures. 

e. Samples, where applicable or requested. 
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PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of 

need for change, but not later than 15 days prior to time required for preparation and 

review of related submittals. 

1. Conditions:  Architect will consider Contractor's request for substitution when 

the following conditions are satisfied: 

a. Requested substitution is consistent with the Contract Documents and 

will produce indicated results. 

b. Requested substitution will not adversely affect Contractor's 

construction schedule. 

c. Requested substitution has received necessary approvals of authorities 

having jurisdiction. 

d. Requested substitution is compatible with other portions of the Work. 

e. Requested substitution has been coordinated with other portions of the 

Work. 

f. Requested substitution provides specified warranty. 

g. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 

uniform and consistent, is compatible with other products, and is 

acceptable to all contractors involved. 

B. Substitutions for Convenience:  Not allowed. 

 

END OF SECTION 012500 
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SECTION 012500 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for handling and 

processing Contract modifications. 

1.2 MINOR CHANGES IN THE WORK 

1. Architect will issue supplemental instructions authorizing minor changes in the 

Work, not involving adjustment to the Contract Sum or the Contract Time, on 

AIA Document G710, "Engineer's Supplemental Instructions." (Refer to 

Appendix for sample form). 

1.3 PROPOSAL REQUESTS 

A. Bucks County Free Library-Initiated Proposal Requests: Architect will issue a detailed 

description of proposed changes in the Work that may require adjustment to the 

Contract Sum or the Contract Time. If necessary, the description will include 

supplemental or revised Drawings and Specifications. 

1. Work Change Proposal Requests issued by Architect are not instructions either 

to stop work in progress or to execute the proposed change. 

2. Within 20 days, when not otherwise specified, after receipt of Proposal 

Request, submit a quotation estimating cost adjustments to the Contract Sum 

and the Contract Time necessary to execute the change. 

a. Include a list of quantities of products required or eliminated and unit 

costs, with total amount of purchases and credits to be made. If 

requested, furnish survey data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and 

amounts of trade discounts. 

c. Include costs of labor and supervision directly attributable to the 

change. 

d. Include an updated Contractor's construction schedule that indicates the 

effect of the change, including, but not limited to, changes in activity 

duration, start and finish times, and activity relationship. Use available 

total float before requesting an extension of the Contract Time. 

e. Quotation Form:  Use CSI Form 13.6D, "Proposal Worksheet 

Summary," and Form 13.6C, "Proposal Worksheet Detail" or forms 

acceptable to Architect (Refer to Appendix for sample forms). 
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B. Contractor-Initiated Work Change Proposals:  If latent or changed conditions require 

modifications to the Contract, Contractor may initiate a claim by submitting a request 

for a change to Construction Manager. 

1. Include a statement outlining reasons for the change and the effect of the 

change on the Work. Provide a complete description of the proposed change. 

Indicate the effect of the proposed change on the Contract Sum and the 

Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, 

with total amount of purchases and credits to be made. If requested, furnish 

survey data to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 

trade discounts. 

4. Include costs of labor and supervision directly attributable to the change. 

5. Include an updated Contractor's construction schedule that indicates the effect 

of the change, including, but not limited to, changes in activity duration, start 

and finish times, and activity relationship. Use available total float before 

requesting an extension of the Contract Time. 

6. Comply with requirements in Division 1 Section "Substitution Procedures" if 

the proposed change requires substitution of one product or system for product 

or system specified. 

7. Work Change Proposal Request Form:  Use CSI Form 13.6A, "Change Order 

Request (Proposal)," with attachments CSI Form 13.6D, "Proposal Worksheet 

Summary," and Form 13.6C, "Proposal Worksheet Detail" or form acceptable 

to Architect (Refer to Appendix for sample forms). 

1.4 CHANGE ORDER PROCEDURES 

1. On Library's approval of a Work Changes Proposal Request, Architect will 

issue a Change Order for signatures of Bucks County Free Library and 

Contractor on AIA Document G701 (Refer to Appendix for sample form), or 

other forms acceptable to the County. 

1.5 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive: Architect may issue a Construction Change Directive 

on AIA Document G714 (Refer to Appendix for sample form), or other forms 

acceptable to the Bucks County Free Library. Construction Change Directive instructs 

Contractor to proceed with a change in the Work, for subsequent inclusion in a Change 

Order. 

1. Construction Change Directive contains a complete description of change in the 

Work. It also designates method to be followed to determine change in the 

Contract Sum or the Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work 

required by the Construction Change Directive. 
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1. After completion of change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the Contract. 

END OF SECTION 012500 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements necessary to prepare and 

process Applications for Payment. 

B. Related Requirements: 

1. Division 1 Section "Contract Modification Procedures" for administrative 

procedures for handling changes to the Contract. 

1.2 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the schedule of values with preparation of 

Contractor's construction schedule. 

1. Coordinate line items in the schedule of values with other required 

administrative forms and schedules, including the following: 

a. Application for Payment forms with continuation sheets. 

b. Submittal schedule. 

c. Items required to be indicated as separate activities in Contractor's 

construction schedule. 

2. Submit the schedule of values to Architect at earliest possible date but no later 

than seven days before the date scheduled for submittal of initial Applications 

for Payment. 

3. Sub-schedules for Phased Work:  Where the Work is separated into phases 

requiring separately phased payments, provide sub-schedules showing values 

coordinated with each phase of payment. 

B. Format and Content:  Use Specification table of contents as a guide to establish line 

items for the schedule of values. Provide at least one line item for each Specification 

Section. 

1. Identification:  Include the following Project identification on the schedule of 

values: 

a. Project name and location. 

b. Bucks County Free Library. 

c. Library's project number. 

d. Contractor's name and address. 

e. Date of submittal. 
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2. Arrange schedule of values consistent with format of AIA Document G703 

(Refer to Appendix for sample form). 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate 

continued evaluation of Applications for Payment and progress reports. 

Coordinate with Specification table of contents. Provide multiple line items for 

principal subcontract amounts in excess of five percent of the Contract Sum. 

a. Include separate line items under Contractor and principal subcontracts 

for Project closeout requirements in an amount totaling five percent of 

the Contract Sum and subcontract amount. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 

5. Provide a separate line item in the schedule of values for each part of the Work 

where Applications for Payment may include materials or equipment purchased 

or fabricated and stored, but not yet installed. 

6. Provide separate line items in the schedule of values for initial cost of materials, 

for each subsequent stage of completion, and for total installed value of that 

part of the Work. 

7. Allowances:  Provide a separate line item in the schedule of values for each 

allowance. Show line-item value of unit-cost allowances, as a product of the 

unit cost, multiplied by measured quantity. Use information indicated in the 

Contract Documents to determine quantities. 

8. Each item in the schedule of values and Applications for Payment shall be 

complete. Include total cost and proportionate share of general overhead and 

profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost 

of actual work-in-place may be shown either as separate line items in 

the schedule of values or distributed as general overhead expense, at 

Contractor's option. 

9. Schedule Updating:  Update and resubmit the schedule of values before the 

next Applications for Payment when Change Orders or Construction Change 

Directives result in a change in the Contract Sum. 

1.3 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and 

payments as certified by Architect and paid for by Bucks County Free Library. 

1. Initial Application for Payment, Application for Payment at time of Substantial 

Completion, and final Application for Payment involve additional 

requirements. 

B. Payment Application Times:  Submit Application for Payment to Architect by the 15th 

of the month. The period covered by each Application for Payment is one month, 

ending on the last day of the month. 
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C. Application for Payment Forms:  Use AIA Document G702 and AIA Document G703 

as form for Applications for Payment (Refer to Appendix for sample forms). 

D. Certified Payroll:  Submit certified payroll in accordance with the Pennsylvania 

Prevailing Wage Act. Certification shall be submitted for the work period applied. 

Documents shall consist of Certified Payroll Report and a Statement of Compliance. 

Forms can be downloaded and/or obtained from the Pennsylvania Department of Labor 

and Industry. 

E. Application Preparation:  Complete every entry on form. Notarize and execute by a 

person authorized to sign legal documents on behalf of Contractor. Architect will return 

incomplete applications without action. 

1. Entries shall match data on the schedule of values and Contractor's construction 

schedule. Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued 

before last day of construction period covered by application. 

3. Retainage in the amount of 10% of the work completed shall be held back from 

each application for payment. At the discretion of the Bucks County Free 

Library and the Engineer, the retainage amount may be reduced to 5% when the 

project has reached 80% completion. 

F. Transmittal:  Submit three signed and notarized original copies of each Application for 

Payment to Engineer by a method ensuring receipt within 24 hours. One copy shall 

include waivers of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording 

appropriate information about application. 

G. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 

mechanic's lien from entities lawfully entitled to file a mechanic's lien arising out of the 

Contract and related to the Work covered by the payment. 

1. Submit partial waivers on each item for amount requested in previous 

application, after deduction for retainage, on each item. 

2. When an application shows completion of an item, submit conditional final or 

full waivers. 

3. County reserves the right to designate which entities involved in the Work must 

submit waivers. 

4. Waiver Forms:  Submit executed waivers of lien on forms acceptable to 

County. 

H. Initial Application for Payment:  Administrative actions and submittals that must 

precede or coincide with submittal of first Application for Payment include the 

following: 

1. List of subcontractors. 

2. Schedule of values. 

3. Contractor's construction schedule (preliminary if not final). 

4. Schedule of unit prices. 
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5. Submittal schedule (preliminary if not final). 

6. List of Contractor's staff assignments. 

7. List of Contractor's principal consultants. 

8. Copies of building permits. 

9. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 

10. Initial progress report. 

11. Report of preconstruction conference. 

12. Certificates of insurance and insurance policies. 

13. Certified Payroll documents. 

I. Application for Payment at Substantial Completion:  After Architect issues the 

Certificate of Substantial Completion, submit an Application for Payment showing 100 

percent completion for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially 

complete and a statement showing an accounting of changes to the Contract 

Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion 

issued previously for Library occupancy of designated portions of the Work. 

3. Certified Payroll documents 

J. Final Payment Application:  After completing Project closeout requirements, submit 

final Application for Payment with releases and supporting documentation not 

previously submitted and accepted, including, but not limited, to the following: 

1. Evidence of completion of Project closeout requirements. 

2. Insurance certificates for products and completed operations where required 

and proof that taxes, fees, and similar obligations were paid. 

3. Updated final statement, accounting for final changes to the Contract Sum. 

4. Contractor's Affidavit of Payment of Debts and Claims. 

5. Contractor's Affidavit of Release of Liens. 

6. Consent of Surety Company to Final Payment." 

7. Evidence that claims have been settled.  

8. Final meter readings for utilities, a measured record of stored fuel, and similar 

data as of date of Substantial Completion or when Library took possession of 

and assumed responsibility for corresponding elements of the Work. 

9. Final liquidated damages settlement statement. 

10. Final Certified Payroll reports. 

11. Maintenance Bond. 

 

K. Payment from the Bucks County Free Library will be made in 45 days after all of the 

appropriate documents have been approved.  

 

 

END OF SECTION 012900 
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B. Prepare memoranda for distribution to each party involved, outlining special procedures 

required for coordination. Include such items as required notices, reports, and list of attendees 

at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their 

Work is required. 

C. Administrative Procedures: Coordinate scheduling and timing of required administrative 

procedures with other construction activities to avoid conflicts and to ensure orderly progress 

of the Work. Such administrative activities include, but are not limited to, the following: 

1. Preparation of Contractor's construction schedule. 

2. Preparation of the schedule of values. 

3. Installation and removal of temporary facilities and controls. 

4. Delivery and processing of submittals. 

5. Progress meetings. 

6. Pre-installation conferences. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

1.5 COORDINATION DRAWINGS 

A. Coordination Drawings, General: Prepare coordination drawings according to requirements in 

individual Sections, where installation is not completely shown on Shop Drawings, where 

limited space availability necessitates coordination, or if coordination is required to facilitate 

integration of products and materials fabricated or installed by more than one entity. 

9. Content: Project-specific information, drawn accurately to a scale large enough to 

indicate and resolve conflicts. Do not base coordination drawings on standard printed 

data. Include the following information, as applicable: 

a. Indicate functional and spatial relationships of components of architectural, 

structural, civil, mechanical, and electrical systems. 

b. Indicate dimensions shown on the Drawings. Specifically note dimensions that 

appear to be in conflict with submitted equipment and minimum clearance 

requirements. Provide alternate sketches to Architect indicating proposed resolution 

of such conflicts. Minor dimension changes and difficult installations will not be 

considered changes to the Contract. 

D. Coordination Drawing Organization: Organize coordination drawings as follows: 

1. Rough Opening Elevations: show dimensions of existing rough openings. 

2. Review: Architect will review coordination drawings to confirm that the Work is being 

coordinated, but not for the details of the coordination, which are Contractor's 

responsibility. 
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1.6 REQUESTS FOR INFORMATION (RFIs) 

A. General: Immediately on discovery of the need for additional information or interpretation of 

the Contract Documents, Contractor shall prepare and submit an RFI in the form specified. 

3. Architect will return RFIs submitted to Architect by other entities controlled by 

Contractor with no response. 

4. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 

work or work of subcontractors. 

E. Content of the RFI: Include a detailed, legible description of item needing information or 

interpretation and the following: 

1. Project name. 

2. Project number. 

3. Date. 

4. Name of Contractor. 

5. Name of Architect. 

6. RFI number, numbered sequentially. 

7. RFI subject. 

8. Specification Section number and title and related paragraphs, as appropriate. 

9. Drawing number and detail references, as appropriate. 

10. Field dimensions and conditions, as appropriate. 

11. Contractor's suggested resolution. If Contractor's solution(s) impacts the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 

12. Contractor's signature. 

13. Attachments: Include sketches, descriptions, measurements, photos, Product Data, Shop 

Drawings, coordination drawings, and other information necessary to fully describe items 

needing interpretation. 

F. Architect's Action: Architect will review each RFI, determine action required, and respond. 

Allow seven working days for Architect's response for each RFI. RFIs received by Architect 

after 1:00 p.m. will be considered as received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for coordination information already indicated in the Contract Documents. 

d. Requests for adjustments in the Contract Time or the Contract Sum. 

e. Requests for interpretation of Architect's actions on submittals. 

f. Incomplete RFIs or inaccurately prepared RFIs. 
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2. Architect's action may include a request for additional information, in which case 

Architect's time for response will date from time of receipt of additional information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 

Contract Sum may be eligible for Contractor to submit Change Proposal according to 

Section 012600 "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or the 

Contract Sum, notify Architect in writing within 10 days of receipt of the RFI 

response. 

G. RFI Log: Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number. 

Submit log weekly. 

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Architect. 

4. RFI number including RFIs that were dropped and not submitted. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's response was received. 

H. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 

response to affected parties. Review response and notify Architect within seven days if 

Contractor disagrees with response. 

1. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

2. Identification of related Field Order, Work Change Directive, and Proposal Request, as 

appropriate. 

1.7 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site unless otherwise 

indicated. 

3. Attendees: Inform participants and others involved, and individuals whose presence is 

required, of date and time of each meeting. Notify Owner and Architect of scheduled 

meeting dates and times. 

4. Agenda: Prepare the meeting agenda. Distribute the agenda to all invited attendees. 

5. Minutes: Entity responsible for conducting meeting will record significant discussions 

and agreements achieved. Distribute the meeting minutes to everyone concerned, 

including Owner and Architect, within three days of the meeting. 
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I. Preconstruction Conference:   Schedule and conduct a preconstruction conference before 

starting construction, at a time convenient to Owner and Architect, but no later than 15 days 

after execution of the Agreement. 

1. Attendees: Authorized representatives of Owner, Architect, and their consultants; 

Contractor and its superintendent; major subcontractors; suppliers; and other concerned 

parties shall attend the conference. Participants at the conference shall be familiar with 

Project and authorized to conclude matters relating to the Work. 

2. Agenda: Discuss items of significance that could affect progress, including the following: 

a. Tentative construction schedule. 

b. Critical work sequencing and long-lead items. 

c. Designation of key personnel and their duties. 

d. Procedures for processing field decisions and Change Orders. 

e. Procedures for RFIs. 

f. Procedures for testing and inspecting. 

g. Procedures for processing Applications for Payment. 

h. Distribution of the Contract Documents. 

i. Submittal procedures. 

j. Preparation of record documents. 

k. Use of the premises and existing building. 

l. Work restrictions. 

m. Working hours. 

n. Owner's occupancy requirements. 

o. Responsibility for temporary facilities and controls. 

p. Procedures for moisture and mold control. 

q. Procedures for disruptions and shutdowns. 

r. Construction waste management and recycling. 

s. Parking availability. 

t. Office, work, and storage areas. 

u. Equipment deliveries and priorities. 

v. First aid. 

w. Security. 

x. Progress cleaning. 

3. Minutes: Entity responsible for conducting meeting will record and distribute meeting 

minutes. 

J. Pre-installation Conferences: Conduct a pre-installation conference at Project site before each 

construction activity that requires coordination with other construction. 
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1. Attendees: Installer and representatives of manufacturers and fabricators involved in or 

affected by the installation and its coordination or integration with other materials and 

installations that have preceded or will follow, shall attend the meeting. Advise Architect 

of scheduled meeting dates. 

2. Agenda: Review progress of other construction activities and preparations for the 

particular activity under consideration, including requirements for the following: 

a. Contract Documents. 

b. Options. 

c. Related RFIs. 

d. Related Change Orders. 

e. Purchases. 

f. Deliveries. 

g. Submittals. 

h. Review of mockups. 

i. Possible conflicts. 

j. Compatibility problems. 

k. Time schedules. 

l. Weather limitations. 

m. Manufacturer's written instructions. 

n. Warranty requirements. 

o. Compatibility of materials. 

p. Acceptability of substrates. 

q. Temporary facilities and controls. 

r. Space and access limitations. 

s. Regulations of authorities having jurisdiction. 

t. Testing and inspecting requirements. 

u. Installation procedures. 

v. Coordination with other work. 

w. Required performance results. 

x. Protection of adjacent work. 

y. Protection of construction and personnel. 

3. Record significant conference discussions, agreements, and disagreements, including 

required corrective measures and actions. 

4. Reporting: Distribute minutes of the meeting to each party present and to other parties 

requiring information. 
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5. Do not proceed with installation if the conference cannot be successfully concluded. 

Initiate whatever actions are necessary to resolve impediments to performance of the 

Work and reconvene the conference at earliest feasible date. 

K. Progress Meetings - not required 

 

PART 2 - PRODUCTS (Not Used) 

 

 

 

PART 3 - EXECUTION (Not Used) 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for documenting the 

progress of construction during performance of the Work, including the following: 

1. Contractor's construction schedule. 

2. Construction schedule updating reports. 

1.2 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 

monitoring, and controlling the construction project. Activities included in a 

construction schedule consume time and resources. 

1. Critical Activity:  An activity on the critical path that must start and finish on 

the planned early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 

3. Successor Activity:  An activity that follows another activity in the network. 

B. CPM:  Critical path method, which is a method of planning and scheduling a 

construction project where activities are arranged based on activity relationships. 

Network calculations determine when activities can be performed and the critical path 

of Project. 

C. Critical Path:  The longest connected chain of interdependent activities through the 

network schedule that establishes the minimum overall Project duration and contains no 

float. 

D. Float:  The measure of leeway in starting and completing an activity. 

1. Float time belongs to Bucks County Free Library. 

1.3 INFORMATIONAL SUBMITTALS 

A. Format for Submittals:  Submit required submittals in the following format: 

1. Five paper copies. 

B. Contractor's Construction Schedule:  Initial schedule, of size required to display entire 

schedule for entire construction period. 





CONSTRUCTION PROGRESS DOCUMENTATION   

 013200-3 

Bucks County Free Library Doylestown Branch  

IT & Server Room 

1. Phasing:  Arrange list of activities on schedule by phase. 

2. Work Restrictions:  Show the effect of the following items on the schedule: 

a. Coordination with existing construction. 

b. Limitations of continued occupancies. 

c. Uninterruptible services. 

d. Partial occupancy before Substantial Completion. 

e. Use of premises restrictions. 

f. Provisions for future construction. 

g. Seasonal variations. 

h. Environmental control. 

3. Work Stages:  Indicate important stages of construction for each major portion 

of the Work. 

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, 

including, but not limited to, the Notice to Proceed, Substantial Completion, and final 

completion.  

E. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to 

occur or commence prior to submittal of next schedule update. Summarize the 

following issues: 

1. Unresolved issues. 

2. Unanswered Requests for Information. 

3. Rejected or unreturned submittals. 

4. Notations on returned submittals. 

5. Pending modifications affecting the Work and Contract Time. 

F. Recovery Schedule:  When periodic update indicates the Work is fourteen or more 

calendar days behind the current approved schedule, submit a separate recovery 

schedule indicating means by which Contractor intends to regain compliance with the 

schedule. 

G. Computer Scheduling Software:  Prepare schedules using current version of a program 

that has been developed specifically to manage construction schedules. 

1. Use Microsoft Project, for Windows XP, Macintosh OS X operating system, or 

other industry accepted scheduling software capable of exporting a pdf of each 

schedule. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal, Gantt-

chart-type, Contractor's construction schedule within 30 days of date established from 

the contract award. 

B. Preparation:  Indicate each significant construction activity separately. Identify first 

workday of each week with a continuous vertical line. 
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1. For construction activities that require three months or longer to complete, 

indicate an estimated completion percentage in 10 percent increments within 

time bar. 

2.3 REPORTS 

A. Biweekly Construction Reports:  Prepare bi-weekly construction report recording the 

following information concerning events at Project site: 

1. List of subcontractors at Project site. 

2. Approximate count of personnel at Project site. 

3. Equipment at Project site. 

4. Material deliveries. 

5. Accidents. 

6. Meetings and significant decisions. 

7. Unusual events. 

8. Stoppages, delays, shortages, and losses. 

9. Orders and requests of authorities having jurisdiction. 

10. Change Orders received and implemented. 

11. Construction Change Directives received and implemented. 

12. Equipment or system tests and startups. 

B. Site Condition Reports:  Immediately on discovery of a difference between site 

conditions and the Contract Documents, prepare and submit a detailed report. Submit 

with a Request for Information. Include a detailed description of the differing 

conditions, together with recommendations for changing the Contract Documents. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to 

reflect actual construction progress and activities. Issue schedule one week before each 

regularly scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where 

revisions have been recognized or made. Issue updated schedule concurrently 

with the report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, 

but not limited to, changes in logic, durations, actual starts and finishes, and 

activity durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

B. Distribution:  Distribute copies of approved schedule to Architect, Library, testing and 

inspecting agencies, and other parties identified by Contractor with a need-to-know 

schedule responsibility. 

1. Post copies in Project meeting rooms and temporary field offices. 

2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations. Delete parties from distribution when they have 
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completed their assigned portion of the Work and are no longer involved in 

performance of construction activities. 

END OF SECTION 013200 
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g. Notation of coordination requirements. 

h. Availability and delivery time information. 

4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

d. Clearances required to other construction, if not indicated on 

accompanying Shop Drawings. 

5. Submit Product Data before or concurrent with Samples. 

6. Submit Product Data in the following format: 

a. PDF electronic file. 

b. Five paper copies of Product Data unless otherwise indicated.  

Architect will return two copies. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do 

not base Shop Drawings on reproductions of the Contract Documents or standard 

printed data. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include 

the following information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of coordination requirements. 

e. Notation of dimensions established by field measurement. 

f. Relationship and attachment to adjoining construction clearly indicated. 

g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, 

submit Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm), 

but no larger than 30 by 42 inches (750 by 1067 mm). 

3. Submit Shop Drawings in the following format: 

a. Five opaque (bond) copies of each submittal.  Architect will return two 

copies. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 

these characteristics with other elements and for a comparison of these characteristics 

between submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories 

together in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the 

following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 
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c. Sample source. 

d. Number and title of applicable Specification Section. 

3. For projects where electronic submittals are required, provide corresponding 

electronic submittal of Sample transmittal, digital image file illustrating Sample 

characteristics, and identification information for record. 

4. Disposition:  Maintain sets of approved Samples at Project site, available for 

quality-control comparisons throughout the course of construction activity.  

Sample sets may be used to determine final acceptance of construction 

associated with each set. 

a. Samples that may be incorporated into the Work are indicated in 

individual Specification Sections.  Such Samples must be in an 

undamaged condition at time of use. 

b. Samples not incorporated into the Work, or otherwise designated as 

County's property, are the property of Contractor. 

5. Samples for Initial Selection:  Submit manufacturer's color charts consisting of 

units or sections of units showing the full range of colors, textures, and patterns 

available. 

a. Number of Samples:  Submit one full set(s) of available choices where 

color, pattern, texture, or similar characteristics are required to be 

selected from manufacturer's product line.  Engineer will return 

submittal with options selected. 

6. Samples for Verification:  Submit full-size units or Samples of size indicated, 

prepared from same material to be used for the Work, cured and finished in 

manner specified, and physically identical with material or product proposed 

for use, and that show full range of color and texture variations expected.  

Samples include, but are not limited to, the following:  partial sections of 

manufactured or fabricated components; small cuts or containers of materials; 

complete units of repetitively used materials; swatches showing color, texture, 

and pattern; color range sets; and components used for independent testing and 

inspection. 

a. Number of Samples:  Submit three sets of Samples.  Engineer will 

retain two Sample sets; remainder will be returned.  Mark up and retain 

one returned Sample set as a project record sample. 

1) If variation in color, pattern, texture, or other characteristic is inherent in 

material or product represented by a Sample, submit at least three sets of 

paired units that show approximate limits of variations. 

E. Product Schedule:  As required in individual Specification Sections, prepare a written 

summary indicating types of products required for the Work and their intended location.  

Include the following information in tabular form: 

1. Submit product schedule in the following format: 
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a. Three paper copies of product schedule or list unless otherwise 

indicated.  Engineer will return two copies. 

F. Coordination Drawings Submittals:  Comply with requirements specified in Division 1 

Section "Project Management and Coordination." 

G. Contractor's Construction Schedule:  Comply with requirements specified in Division 1 

Section "Construction Progress Documentation." 

H. Application for Payment and Schedule of Values:  Comply with requirements specified 

in Division 1 Section "Payment Procedures." 

I. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements 

specified in Division 1 Section "Closeout Procedures." 

J. Maintenance Data:  Comply with requirements specified in Division 1 Section 

"Operation and Maintenance Data." 

K. Qualification Data:  Prepare written information that demonstrates capabilities and 

experience of firm or person.  Include lists of completed projects with project names 

and addresses, contact information of Architects and Bucks County Free Library, and 

other information specified. 

L. Welding Certificates:  Prepare written certification that welding procedures and 

personnel comply with requirements in the Contract Documents.  Submit record of 

Welding Procedure Specification and Procedure Qualification Record on AWS forms.  

Include names of firms and personnel certified. 

M. Installer Certificates:  Submit written statements on manufacturer's letterhead certifying 

that Installer complies with requirements in the Contract Documents and, where 

required, is authorized by manufacturer for this specific Project. 

N. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead 

certifying that manufacturer complies with requirements in the Contract Documents.  

Include evidence of manufacturing experience where required. 

O. Product Certificates:  Submit written statements on manufacturer's letterhead certifying 

that product complies with requirements in the Contract Documents. 

P. Material Certificates:  Submit written statements on manufacturer's letterhead certifying 

that material complies with requirements in the Contract Documents. 

Q. Material Test Reports:  Submit reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for 

compliance with requirements in the Contract Documents. 

R. Product Test Reports:  Submit written reports indicating that current product produced 

by manufacturer complies with requirements in the Contract Documents.  Base reports 

on evaluation of tests performed by manufacturer and witnessed by a qualified testing 

agency, or on comprehensive tests performed by a qualified testing agency. 



SUBMITTAL PROCEDURES   

 013300-8 

Bucks County Free Library Doylestown Branch 

IT & Server Room 

S. Research Reports:  Submit written evidence, from a model code organization acceptable 

to authorities having jurisdiction, that product complies with building code in effect for 

Project. 

T. Preconstruction Test Reports:  Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of tests performed 

before installation of product, for compliance with performance requirements in the 

Contract Documents. 

U. Compatibility Test Reports:  Submit reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests 

performed before installation of product.  Include written recommendations for primers 

and substrate preparation needed for adhesion. 

V. Field Test Reports:  Submit written reports indicating and interpreting results of field 

tests performed either during installation of product or after product is installed in its 

final location, for compliance with requirements in the Contract Documents. 

2.2 DELEGATED-DESIGN SERVICES 

A. Performance and Design Criteria:  Where professional design services or certifications 

by a design professional are specifically required of Contractor by the Contract 

Documents, provide products and systems complying with specific performance and 

design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification 

required, submit a written request for additional information to Engineer. 

B. Delegated-Design Services Certification:  In addition to Shop Drawings, Product Data, 

and other required submittals, submit three paper copies of certificate, signed and sealed 

by the responsible design professional, for each product and system specifically 

assigned to Contractor to be designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria 

in the Contract Documents.  Include list of codes, loads, and other factors used 

in performing these services. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for 

coordination with other Work of the Contract and for compliance with the Contract 

Documents.  Note corrections and field dimensions.  Mark with approval stamp before 

submitting to Engineer. 

B. Project Closeout and Maintenance Material Submittals:  See requirements in Division 1 

Section "Closeout Procedures." 
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H. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 

laboratory shall mean the same as testing agency. 

I. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 

employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 

operation, including installation, erection, application, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 

certain construction activities be performed by accredited or unionized individuals, or 

that requirements specified apply exclusively to specific trade(s). 

J. Experienced: When used with an entity or individual, "experienced" means having 

successfully completed a minimum of five previous projects similar in nature, size, and extent 

to this Project; being familiar with special requirements indicated; and having complied with 

requirements of authorities having jurisdiction. 

1.3 CONFLICTING REQUIREMENTS 

A. Referenced Standards: If compliance with two or more standards is specified and the 

standards establish different or conflicting requirements for minimum quantities or quality 

levels, comply with the most stringent requirement. Refer conflicting requirements that are 

different, but apparently equal, to Architect for a decision before proceeding. 

K. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall 

be the minimum provided or performed. The actual installation may comply exactly with the 

minimum quantity or quality specified, or it may exceed the minimum within reasonable 

limits. To comply with these requirements, indicated numeric values are minimum or 

maximum, as appropriate, for the context of requirements. Refer uncertainties to Architect for 

a decision before proceeding. 

1.4 INFORMATIONAL SUBMITTALS 

A. Contractor's Statement of Responsibility: When required by authorities having jurisdiction, 

submit copy of written statement of responsibility sent to authorities having jurisdiction 

before starting work on the following systems: 

1. Seismic-force-resisting system, designated seismic system, or component listed in the 

designated seismic system quality-assurance plan prepared by Architect. 

2. Main wind-force-resisting system or a wind-resisting component listed in the wind-force-

resisting system quality-assurance plan prepared by Architect. 

L. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article 

to demonstrate their capabilities and experience. Include proof of qualifications in the form of 

a recent report on the inspection of the testing agency by a recognized authority. 
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1.5 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 

Sections. Include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and testing and 

inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and re-inspecting. 

M. Manufacturer's Field Reports: Prepare written information documenting tests and inspections 

specified in other Sections. Include the following: 

1. Name, address, and telephone number of representative making report. 

2. Statement on condition of substrates and their acceptability for installation of product. 

3. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

4. Results of operational and other tests and a statement of whether observed performance 

complies with requirements. 

5. Other required items indicated in individual Specification Sections. 

N. Permits, Licenses, and Certificates: For Owner's records, submit copies of permits, licenses, 

certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee 

payments, judgments, correspondence, records, and similar documents, established for 

compliance with standards and regulations bearing on performance of the Work. 

1.6 QUALITY ASSURANCE 

A. General: Qualifications paragraphs in this article establish the minimum qualification levels 

required; individual Specification Sections specify additional requirements. 
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O. Manufacturer Qualifications: A firm experienced in manufacturing products or systems 

similar to those indicated for this Project and with a record of successful in-service 

performance, as well as sufficient production capacity to produce required units. 

P. Fabricator Qualifications: A firm experienced in producing products similar to those 

indicated for this Project and with a record of successful in-service performance, as well as 

sufficient production capacity to produce required units. 

Q. Installer Qualifications: A firm or individual experienced in installing, erecting, or 

assembling work similar in material, design, and extent to that indicated for this Project, 

whose work has resulted in construction with a record of successful in-service performance. 

R. Professional Engineer Qualifications: A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated. Engineering services are defined as those 

performed for installations of the system, assembly, or product that are similar in material, 

design, and extent to those indicated for this Project. 

S. Specialists: Certain Specification Sections require that specific construction activities shall be 

performed by entities who are recognized experts in those operations. Specialists shall satisfy 

qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists. 

T. Testing Agency Qualifications: An NRTL, an NVLAP, or an independent agency with the 

experience and capability to conduct testing and inspecting indicated, as documented 

according to ASTM E 329; and with additional qualifications specified in individual 

Sections; and, where required by authorities having jurisdiction, that is acceptable to 

authorities. 

1. NRTL: A nationally recognized testing laboratory according to 29 CFR 1910.7. 

2. NVLAP: A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program. 

U. Manufacturer's Representative Qualifications: An authorized representative of manufacturer 

who is trained and approved by manufacturer to observe and inspect installation of 

manufacturer's products that are similar in material, design, and extent to those indicated for 

this Project. 

V. Preconstruction Testing: Where testing agency is indicated to perform preconstruction testing 

for compliance with specified requirements for performance and test methods, comply with 

the following: 

1. Contractor responsibilities include the following: 

a. Provide test specimens representative of proposed products and construction. 

b. Submit specimens in a timely manner with sufficient time for testing and analyzing 

results to prevent delaying the Work. 
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c. Build laboratory mockups at testing facility using personnel, products, and methods 

of construction indicated for the completed Work. 

d. When testing is complete, remove test specimens, assemblies,  do not reuse products 

on Project. 

2. Testing Agency Responsibilities: Submit a certified written report of each test, inspection, 

and similar quality-assurance service to Architect, with copy to Contractor. Interpret tests and 

inspections and state in each report whether tested and inspected work complies with or 

deviates from the Contract Documents. 

1.7 QUALITY CONTROL 

A. Owner Responsibilities: Where quality-control services are indicated as Owner's 

responsibility, Owner will engage a qualified testing agency to perform these services. 

3. Owner will furnish Contractor with names, addresses, and telephone numbers of testing 

agencies engaged and a description of types of testing and inspecting they are engaged to 

perform. 

4. Costs for retesting and re-inspecting construction that replaces or is necessitated by work 

that failed to comply with the Contract Documents will be charged to Contractor, and the 

Contract Sum will be adjusted by Change Order. 

W. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility. Perform additional quality-control activities required to verify that 

the Work complies with requirements, whether specified or not. 

1. agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

2. Notify testing agencies at least 72 hours in advance of time when Work that requires 

testing or inspecting will be performed. 

3. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 

X. Manufacturer's Field Services: Where indicated, engage a manufacturer's representative to 

observe and inspect the Work. Manufacturer's representative's services include examination 

of substrates and conditions, verification of materials, inspection of completed portions of the 

Work, and submittal of written reports. 
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Y. Retesting/Re-inspecting: Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and re-inspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 

Z. Testing Agency Responsibilities: Cooperate with Architect and Contractor in performance of 

duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect and Contractor promptly of irregularities or deficiencies observed in the 

Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

AA. Associated Services: Cooperate with agencies performing required tests, inspections, and 

similar quality-control services, and provide reasonable auxiliary services as requested. 

Notify agency sufficiently in advance of operations to permit assignment of personnel. 

Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspecting. Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 

6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

7. Security and protection for samples and for testing and inspecting equipment at Project 

site. 

BB. Coordination: Coordinate sequence of activities to accommodate required quality-assurance 

and -control services with a minimum of delay and to avoid necessity of removing and 

replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 
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C. Copies of Standards: Each entity engaged in construction on Project should be familiar 

with industry standards applicable to its construction activity.  Copies of applicable 

standards are not bound with the Contract Documents. 

1. Where copies of standards are needed to perform a required construction 

activity, obtain copies directly from publication source. 

1.3 ABBREVIATIONS AND ACRONYMS 

A. Industry Organizations: Where abbreviations and acronyms are used in Specifications 

or other Contract Documents, they shall mean the recognized name of the entities 

indicated in Thomson Gale's "Encyclopedia of Associations" or in Columbia Books' 

"National Trade & Professional Associations of the U.S." 

B. Industry Organizations: Where abbreviations and acronyms are used in Specifications 

or other Contract Documents, they shall mean the recognized name of the entities in the 

following list. 

 

AA Aluminum Association, Inc. (The) 

  

AAADM American Association of Automatic Door Manufacturers 

  

AABC Associated Air Balance Council 

  

AAMA American Architectural Manufacturers Association 

  

AASHTO American Association of State Highway and Transportation Officials 

  

AATCC American Association of Textile Chemists and Colorists 

  

ABAA Air Barrier Association of America 

  

ABMA American Bearing Manufacturers Association 

  

ACI American Concrete Institute 

  

ACPA American Concrete Pipe Association 

  

AEIC Association of Edison Illuminating Companies, Inc. (The) 

  

AF&PA American Forest & Paper Association 

  

AGA American Gas Association 

  

AGC Associated General Contractors of America (The) 

  

AHA American Hardboard Association 

 (Now part of CPA) 
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AHAM Association of Home Appliance Manufacturers 

  

AI Asphalt Institute 

  

AIA American Institute of Architects (The) 

  

AISC American Institute of Steel Construction 

  

AISI American Iron and Steel Institute 

  

AITC American Institute of Timber Construction 

  

ALCA Associated Landscape Contractors of America 

 (Now PLANET - Professional Landcare Network) 

  

ALSC American Lumber Standard Committee, Incorporated 

  

AMCA Air Movement and Control Association International, Inc. 

  

ANSI American National Standards Institute 

  

AOSA Association of Official Seed Analysts, Inc. 

  

APA Architectural Precast Association 

  

APA APA - The Engineered Wood Association 

  

APA EWS APA - The Engineered Wood Association; Engineered Wood Systems 

 (See APA - The Engineered Wood Association) 

  

API American Petroleum Institute 

  

ARI Air-Conditioning & Refrigeration Institute 

  

ARMA Asphalt Roofing Manufacturers Association 

  

ASCE American Society of Civil Engineers 

  

ASCE/SEI American Society of Civil Engineers/Structural Engineering Institute 

 (See ASCE) 

  

ASHRAE American Society of Heating, Refrigerating and Air-Conditioning Engineers 

  

ASME ASME International 

 (American Society of Mechanical Engineers International) 

  

ASSE American Society of Sanitary Engineering 

  

ASTM ASTM International 

 (American Society for Testing and Materials International) 
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AWCI Association of the Wall and Ceiling Industry 

  

AWCMA American Window Covering Manufacturers Association 

 (Now WCMA) 

  

AWI Architectural Woodwork Institute 

  

AWPA American Wood Protection Association 

 (Formerly:  American Wood Preservers' Association) 

  

AWS American Welding Society 

  

AWWA American Water Works Association 

  

BHMA Builders Hardware Manufacturers Association 

  

BIA Brick Industry Association (The) 

  

BICSI BICSI, Inc. 

  

BIFMA BIFMA International 

 (Business and Institutional Furniture Manufacturer's Association International) 

  

BISSC Baking Industry Sanitation Standards Committee 

  

BWF Badminton World Federation 

 (Formerly:  IBF - International Badminton Federation) 

  

CCC Carpet Cushion Council 

  

CDA Copper Development Association 

  

CEA Canadian Electricity Association 

  

CEA Consumer Electronics Association 

  

CFFA Chemical Fabrics & Film Association, Inc. 

  

CGA Compressed Gas Association 

  

CIMA Cellulose Insulation Manufacturers Association 

  

CISCA Ceilings & Interior Systems Construction Association 

  

CISPI Cast Iron Soil Pipe Institute 

  

CLFMI Chain Link Fence Manufacturers Institute 

  

CRRC Cool Roof Rating Council 
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CPA Composite Panel Association 

  

CPPA Corrugated Polyethylene Pipe Association 

  

CRI Carpet and Rug Institute (The) 

  

CRSI Concrete Reinforcing Steel Institute 

  

CSA Canadian Standards Association 

  

CSA CSA International 

 (Formerly:  IAS - International Approval Services) 

  

CSI Cast Stone Institute 

  

CSI Construction Specifications Institute (The) 

  

CSSB Cedar Shake & Shingle Bureau 

  

CTI Cooling Technology Institute 

 (Formerly:  Cooling Tower Institute) 

  

DHI Door and Hardware Institute 

  

EIA Electronic Industries Alliance 

  

EIMA EIFS Industry Members Association 

  

EJCDC Engineers Joint Contract Documents Committee 

  

EJMA Expansion Joint Manufacturers Association, Inc. 

  

ESD ESD Association 

 (Electrostatic Discharge Association) 

  

ETL SEMCO Intertek ETL SEMCO 

 (Formerly:  ITS - Intertek Testing Service NA) 

  

FIBA Federation Internationale de Basketball 

 (The International Basketball Federation) 

  

FIVB Federation Internationale de Volleyball 

 (The International Volleyball Federation) 

  

FM Approvals FM Approvals LLC 

  

FM Global FM Global 

 (Formerly:  FMG - FM Global) 
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FMRC Factory Mutual Research 

 (Now FM Global) 

  

FRSA Florida Roofing, Sheet Metal & Air Conditioning Contractors Association, Inc. 

  

FSA Fluid Sealing Association 

  

FSC Forest Stewardship Council 

  

GA Gypsum Association 

  

GANA Glass Association of North America 

  

GRI (Part of GSI) 

  

GS Green Seal 

  

GSI Geosynthetic Institute 

  

HI Hydraulic Institute 

  

HI Hydronics Institute 

  

HMMA Hollow Metal Manufacturers Association 

 (Part of NAAMM) 

  

HPVA Hardwood Plywood & Veneer Association 

  

HPW H. P. White Laboratory, Inc. 

  

IAS International Approval Services 

 (Now CSA International) 

  

IBF International Badminton Federation 

 (Now BWF) 

  

ICEA Insulated Cable Engineers Association, Inc. 

  

ICRI International Concrete Repair Institute, Inc. 

  

IEC International Electrotechnical Commission 

  

IEEE Institute of Electrical and Electronics Engineers, Inc. (The) 

  

IESNA Illuminating Engineering Society of North America 

  

IEST Institute of Environmental Sciences and Technology 

  

IGCC Insulating Glass Certification Council 
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IGMA Insulating Glass Manufacturers Alliance 

  

ILI Indiana Limestone Institute of America, Inc. 

  

ISO International Organization for Standardization 

 Available from ANSI 

  

ISSFA International Solid Surface Fabricators Association 

  

ITS Intertek Testing Service NA 

 (Now ETL SEMCO) 

  

ITU International Telecommunication Union 

  

KCMA Kitchen Cabinet Manufacturers Association 

  

LMA Laminating Materials Association 

 (Now part of CPA) 

  

LPI Lightning Protection Institute 

  

MBMA Metal Building Manufacturers Association 

  

MFMA Maple Flooring Manufacturers Association, Inc. 

  

MFMA Metal Framing Manufacturers Association, Inc. 

  

MH Material Handling 

 (Now MHIA) 

  

MHIA Material Handling Industry of America 

  

MIA Marble Institute of America 

  

MPI Master Painters Institute 

  

MSS Manufacturers Standardization Society of The Valve and Fittings Industry Inc. 

  

NAAMM National Association of Architectural Metal Manufacturers 

  

NACE NACE International 

 (National Association of Corrosion Engineers International) 

  

NADCA National Air Duct Cleaners Association 

  

NAGWS National Association for Girls and Women in Sport 

  

NAIMA North American Insulation Manufacturers Association 

  

NBGQA National Building Granite Quarries Association, Inc. 
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NCAA National Collegiate Athletic Association (The) 

  

NCMA National Concrete Masonry Association 

  

NCPI National Clay Pipe Institute 

  

NCTA National Cable & Telecommunications Association 

  

NEBB National Environmental Balancing Bureau 

  

NECA National Electrical Contractors Association 

  

NeLMA Northeastern Lumber Manufacturers' Association 

  

NEMA National Electrical Manufacturers Association 

  

NETA InterNational Electrical Testing Association 

  

NFHS National Federation of State High School Associations 

  

NFPA NFPA 

 (National Fire Protection Association) 

  

NFRC National Fenestration Rating Council 

  

NGA National Glass Association 

  

NHLA National Hardwood Lumber Association 

  

NLGA National Lumber Grades Authority 

  

NOFMA NOFMA:  The Wood Flooring Manufacturers Association 

 (Formerly:  National Oak Flooring Manufacturers Association) 

  

NOMMA National Ornamental & Miscellaneous Metals Association 

  

NRCA National Roofing Contractors Association 

  

NRMCA National Ready Mixed Concrete Association 

  

NSF NSF International 

 (National Sanitation Foundation International) 

  

NSSGA National Stone, Sand & Gravel Association 

  

NTMA National Terrazzo & Mosaic Association, Inc. (The) 

  

NTRMA National Tile Roofing Manufacturers Association 

 (Now TRI) 
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NWWDA National Wood Window and Door Association 

 (Now WDMA) 

  

OPL Omega Point Laboratories, Inc. 

 (Now ITS) 

  

PCI Precast/Prestressed Concrete Institute 

  

PDCA Painting & Decorating Contractors of America 

  

PDI Plumbing & Drainage Institute 

  

PGI PVC Geomembrane Institute 

  

PLANET Professional Landcare Network 

 (Formerly:  ACLA - Associated Landscape Contractors of America) 

  

PTI Post-Tensioning Institute 

  

RCSC Research Council on Structural Connections 

  

RFCI Resilient Floor Covering Institute 

  

RIS Redwood Inspection Service 

  

SAE SAE International 

  

SDI Steel Deck Institute 

  

SDI Steel Door Institute 

  

SEFA Scientific Equipment and Furniture Association 

  

SEI/ASCE Structural Engineering Institute/American Society of Civil Engineers 

 (See ASCE) 

  

SGCC Safety Glazing Certification Council 

  

SIA Security Industry Association 

  

SIGMA Sealed Insulating Glass Manufacturers Association 

 (Now IGMA) 

  

SJI Steel Joist Institute 

  

SMA Screen Manufacturers Association 

  

SMACNA Sheet Metal and Air Conditioning Contractors' 

 National Association 
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SMPTE Society of Motion Picture and Television Engineers 

  

SPFA Spray Polyurethane Foam Alliance 

 (Formerly:  SPI/SPFD - The Society of the Plastics Industry, Inc.; Spray 

Polyurethane Foam Division) 

  

SPIB Southern Pine Inspection Bureau (The) 

  

SPRI Single Ply Roofing Industry 

  

SSINA Specialty Steel Industry of North America 

  

SSPC SSPC:  The Society for Protective Coatings 

  

STI Steel Tank Institute 

  

SWI Steel Window Institute 

  

SWRI Sealant, Waterproofing, & Restoration Institute 

  

TCA Tile Council of America, Inc. 

 (Now TCNA) 

  

TCNA Tile Council of North America, Inc. 

  

TIA/EIA Telecommunications Industry Association/Electronic Industries Alliance 

  

TMS The Masonry Society 

  

TPI Truss Plate Institute, Inc. 

  

TPI Turfgrass Producers International 

  

TRI Tile Roofing Institute 

  

UL Underwriters Laboratories Inc. 

  

UNI Uni-Bell PVC Pipe Association 

  

USAV USA Volleyball 

  

USGBC U.S. Green Building Council 

  

USITT United States Institute for Theatre Technology, Inc. 

  

WASTEC Waste Equipment Technology Association 

  

WCLIB West Coast Lumber Inspection Bureau 
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WCMA Window Covering Manufacturers Association 

  

WCSC Window Covering Safety Council 

 (Formerly:  WCMA - Window Covering Manufacturers Association) 

  

WDMA Window & Door Manufacturers Association 

 (Formerly:  NWWDA - National Wood Window and Door Association) 

  

WI Woodwork Institute (Formerly:  WIC - Woodwork Institute of California) 

  

WIC Woodwork Institute of California 

 (Now WI) 

  

WMMPA Wood Moulding & Millwork Producers Association 

  

WSRCA Western States Roofing Contractors Association 

  

WWPA Western Wood Products Association 

C. Code Agencies: Where abbreviations and acronyms are used in Specifications or other 

Contract Documents, they shall mean the recognized name of the entities in the 

following list.  Names, telephone numbers, and Web sites are subject to change and are 

believed to be accurate and up-to-date as of the date of the Contract Documents. 

 

IAPMO International Association of Plumbing and Mechanical Officials 

  

ICC International Code Council 

  

ICC-ES ICC Evaluation Service, Inc. 

  

UBC Uniform Building Code 

 (See ICC) 

D. Federal Government Agencies: Where abbreviations and acronyms are used in 

Specifications or other Contract Documents, they shall mean the recognized name of 

the entities in the following list.  Names, telephone numbers, and Web sites are subject 

to change and are believed to be accurate and up-to-date as of the date of the Contract 

Documents. 

 

CE Army Corps of Engineers 

  

CPSC Consumer Product Safety Commission 

  

DOC Department of Commerce 

  

DOD Department of Defense 

  

DOE Department of Energy 

  

EPA Environmental Protection Agency 
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FAA Federal Aviation Administration 

  

FCC Federal Communications Commission 

  

FDA Food and Drug Administration 

  

GSA General Services Administration 

  

HUD Department of Housing and Urban Development 

  

LBL Lawrence Berkeley National Laboratory 

  

NCHRP National Cooperative Highway Research Program 

 (See TRB) 

  

NIST National Institute of Standards and Technology 

  

OSHA Occupational Safety & Health Administration 

  

PBS Public Buildings Service 

 (See GSA) 

  

PHS Office of Public Health and Science 

  

RUS Rural Utilities Service 

 (See USDA) 

  

SD State Department 

  

TRB Transportation Research Board 

  

USDA Department of Agriculture 

  

USPS Postal Service 

E. Standards and Regulations: Where abbreviations and acronyms are used in 

Specifications or other Contract Documents, they shall mean the recognized name of 

the standards and regulations in the following list.  Names, telephone numbers, and 

Web sites are subject to change and are believed to be accurate and up-to-date as of the 

date of the Contract Documents. 

 

ADAAG Americans with Disabilities Act (ADA) 

 Architectural Barriers Act (ABA) 

 Accessibility Guidelines for Buildings and Facilities 

 Available from U.S. Access Board 

  

CFR Code of Federal Regulations 

 Available from Government Printing Office 
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DOD Department of Defense Military Specifications and Standards 

 Available from Department of Defense Single Stock Point 

  

DSCC Defense Supply Center Columbus 

 (See FS) 

  

FED-STD Federal Standard 

 (See FS) 

  

FS Federal Specification 

 Available from Department of Defense Single Stock Point 

  

 Available from Defense Standardization Program 

  

 Available from General Services Administration 

  

 Available from National Institute of Building Sciences 

  

FTMS Federal Test Method Standard 

 (See FS) 

  

MIL (See MILSPEC) 

  

MIL-STD (See MILSPEC) 

  

MILSPEC Military Specification and Standards 

 Available from Department of Defense Single Stock Point 

  

UFAS Uniform Federal Accessibility Standards 

 Available from Access Board 

F. State Government Agencies: Where abbreviations and acronyms are used in 

Specifications or other Contract Documents, they shall mean the recognized name of 

the entities in the following list.  Names, telephone numbers, and Web sites are subject 

to change and are believed to be accurate and up-to-date as of the date of the Contract 

Documents. 

 

CBHF State of California, Department of Consumer Affairs Bureau of Home Furnishings and 

Thermal Insulation 

  

CCR California Code of Regulations 

  

CPUC California Public Utilities Commission 

  

TFS Texas Forest Service 

 Forest Resource Development 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 014200 
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PART 2 - PRODUCTS 

2.1 TEMPORARY FACILITIES 

A. Field Office and Material Storage: Location shall be approved by Bucks County Free 

Library prior to commencement of work.  

2.2 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required 

by locations and classes of fire exposures. 

B. HVAC Equipment:  Existing HVAC system shall be used.  

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum 

interference with performance of the Work. Relocate and modify facilities as required 

by progress of the Work. 

B. Provide each facility ready for use when needed to avoid delay. Do not remove until 

facilities are no longer needed or are replaced by authorized use of completed 

permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. Electric Power Service:  Provide electric power service and distribution system of 

sufficient size, capacity, and power characteristics required for construction operations. 

1. Install electric power service overhead unless otherwise indicated. 

2. Connect temporary service to Library's existing power source, as directed by 

Library. 

3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

1. Maintain support facilities until Architect schedules Substantial Completion 

inspection. Remove before Substantial Completion. Personnel remaining after 

Substantial Completion will be permitted to use permanent facilities, under 

conditions acceptable to Bucks County Free Library. 

B. Waste Disposal Facilities:  Contractor shall be responsible for removal of trash from 

site daily. 
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C. Waste Disposal Facilities:  Coordinate waste removal with Library. Waste shall not be 

allowed to accumulate in any areas. Waste shall be removed from site daily. 

D. Temporary Use of Permanent Stairs:  Use of new stairs for construction traffic will be 

permitted, provided stairs are protected and finishes restored to new condition at time of 

Substantial Completion. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, 

utilities, and other improvements at Project site and on adjacent properties, except those 

indicated to be removed or altered. Repair damage to existing facilities. 

B. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities 

having jurisdiction for erecting structurally adequate barricades, including warning 

signs and lighting. 

C. Temporary Egress:  Maintain temporary egress from existing occupied facilities as 

indicated and as required by authorities having jurisdiction. 

D. Temporary Partitions:  Provide floor-to-ceiling dustproof partitions to limit dust and dirt 

migration and to separate areas occupied by Library and from fumes and noise. 

1. Construct dustproof partitions with gypsum wallboard with joints taped on 

occupied side, and fire-retardant-treated plywood on construction operations 

side. 

2. Construct dustproof partitions with two layers of 6-mil (0.14-mm) polyethylene 

sheet on each side. Cover floor with two layers of 6-mil (0.14-mm) 

polyethylene sheet, extending sheets 18 inches (460 mm) up the sidewalls. 

Overlap and tape full length of joints. Cover floor with fire-retardant-treated 

plywood. 

a. Construct vestibule and airlock at each entrance through temporary 

partition with not less than 48 inches (1219 mm) between doors. 

Maintain water-dampened foot mats in vestibule. 

3. Where fire-resistance-rated temporary partitions are indicated or are required by 

authorities having jurisdiction, construct partitions according to the rated 

assemblies. 

4. Insulate partitions to control noise transmission to occupied areas. 

5. Seal joints and perimeter. Equip partitions with gasketed dustproof doors and 

security locks where openings are required. 

6. Protect air-handling equipment. 

7. Provide walk-off mats at each entrance through temporary partition. 

E. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of 

types needed to protect against reasonably predictable and controllable fire losses. 

Comply with NFPA 241; manage fire prevention program. 

1. Prohibit smoking in construction areas. 
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2. Supervise welding operations, combustion-type temporary heating units, and 

similar sources of fire ignition according to requirements of authorities having 

jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for 

personnel at Project site. Review needs with local fire department and establish 

procedures to be followed. Instruct personnel in methods and procedures. Post 

warnings and information. 

4. Provide temporary standpipes and hoses for fire protection. Hang hoses with a 

warning sign stating that hoses are for fire-protection purposes only and are not 

to be removed. Match hose size with outlet size and equip with suitable 

nozzles. 

3.5 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities. To minimize waste 

and abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 

indicated results and to avoid possibility of damage. 

C. Temporary Facility Changeover:  Do not change over from using temporary security 

and protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service 

has ended, when it has been replaced by authorized use of a permanent facility, or no 

later than Substantial Completion. Complete or, if necessary, restore permanent 

construction that may have been delayed because of interference with temporary 

facility. Repair damaged Work, clean exposed surfaces, and replace construction that 

cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of 

Contractor. Bucks County Free library reserves right to take possession of 

Project identification signs. 

2. At Substantial Completion, repair, renovate, and clean permanent facilities used 

during construction period.  

 

 

END OF SECTION 015000 
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a. Form of Approval: As specified in Section 013300 "Submittal Procedures." 

b. Use product specified if Architect does not issue a decision on use of a comparable 

product request within time allocated. 

C. Basis-of-Design Product Specification Submittal: Comply with requirements in 

Section 013300 "Submittal Procedures." Show compliance with requirements. 

1.4 QUALITY ASSURANCE 

A. Compatibility of Options: If Contractor is given option of selecting between two or more 

products for use on Project, select product compatible with products previously selected, even 

if previously selected products were also options. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft and vandalism. Comply with manufacturer's written 

instructions. 

D. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that 

are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other 

losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original 

sealed container or other packaging system, complete with labels and instructions for 

handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to determine compliance with the Contract Documents and 

to determine that products are undamaged and properly protected. 

E. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 

2. Store materials in a manner that will not endanger Project structure. 

3. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 

4. Protect foam plastic from exposure to sunlight, except to extent necessary for period of 

installation and concealment. 

5. Comply with product manufacturer's written instructions for temperature, humidity, 

ventilation, and weather-protection requirements for storage. 

6. Protect stored products from damage and liquids from freezing. 
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1. Product: Where Specifications name a single manufacturer and product, provide the 

named product that complies with requirements. Comparable products or substitutions for 

Contractor's convenience will not be considered. 

2. Manufacturer/Source: Where Specifications name a single manufacturer or source, 

provide a product by the named manufacturer or source that complies with requirements. 

Comparable products or substitutions for Contractor's convenience will not be 

considered. 

3. Basis-of-Design Product: Where Specifications name a product, or refer to a product 

indicated on Drawings, and include a list of manufacturers, provide the specified or 

indicated product or a comparable product by one of the other named manufacturers. 

Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics 

that are based on the product named. Comply with requirements in "Comparable 

Products" Article for consideration of an unnamed product by one of the other named 

manufacturers. 

I. Visual Matching Specification: Where Specifications require "match Architect's sample", 

provide a product that complies with requirements and matches Architect's sample. 

Architect's decision will be final on whether a proposed product matches. 

1. If no product available within specified category matches and complies with other 

specified requirements, comply with requirements in Section 012500 "Substitution 

Procedures" for proposal of product. 

J. Visual Selection Specification: Where Specifications include the phrase "as selected by 

Architect from manufacturer's full range" or similar phrase, select a product that complies 

with requirements. Architect will select color, gloss, pattern, density, or texture from 

manufacturer's product line that includes both standard and premium items. 

2.2.1 COMPARABLE PRODUCTS 

A. Conditions for Consideration: Architect will consider Contractor's request for comparable 

product when the following conditions are satisfied. If the following conditions are not 

satisfied, Architect may return requests without action, except to record noncompliance with 

these requirements: 

1. Evidence that the proposed product does not require revisions to the Contract Documents 

that it is consistent with the Contract Documents and will produce the indicated results, 

and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 

Specifications. Significant qualities include attributes such as performance, weight, size, 

durability, visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and addresses and 

names and addresses of architects and owners, if requested. 

5. Samples, if requested. 
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PART 3 - EXECUTION (Not Used) 

 

 

END OF SECTION 016000 
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SECTION 016350 - SUBSTITUTION PROCEDURES 

PART 1 - GENERAL 

1.1  SUMMARY 

A. Section includes administrative and procedural requirements for substitutions. 

B. Related Requirements: 

1. Division 01 Section "Product Requirements" for requirements for submitting 

comparable product submittals for products by listed manufacturers. 

1.2 DEFINITIONS 

A. Substitutions:  Changes in products, materials, equipment, and methods of construction 

from those required by the Contract Documents and proposed by Contractor. 

1.3 ACTION SUBMITTALS 

A. Substitution Requests:  Submit three copies of each request for consideration. Identify 

product or fabrication or installation method to be replaced. Include Specification 

Section number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use CSI Form 13.1A (Refer to Appendix for 

sample form). 

2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 

a. Statement indicating why specified product or fabrication, or 

installation cannot be provided, if applicable. 

b. Coordination information, including a list of changes or revisions 

needed to other parts of the Work and to construction performed by 

Bucks County Free Library and separate contractors, that will be 

necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution 

with those of the Work specified. Include annotated copy of applicable 

Specification Section. Significant qualities may include attributes such 

as performance, weight, size, durability, visual effect, sustainable 

design characteristics, warranties, and specific features and 

requirements indicated. Indicate deviations, if any, from the Work 

specified. 

d. Product Data, including drawings and descriptions of products and 

fabrication and installation procedures. 

e. Samples, where applicable or requested. 
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PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of 

need for change, but not later than 15 days prior to time required for preparation and 

review of related submittals. 

1. Conditions:  Architect will consider Contractor's request for substitution when 

the following conditions are satisfied: 

a. Requested substitution is consistent with the Contract Documents and 

will produce indicated results. 

b. Requested substitution will not adversely affect Contractor's 

construction schedule. 

c. Requested substitution has received necessary approvals of authorities 

having jurisdiction. 

d. Requested substitution is compatible with other portions of the Work. 

e. Requested substitution has been coordinated with other portions of the 

Work. 

f. Requested substitution provides specified warranty. 

g. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 

uniform and consistent, is compatible with other products, and is 

acceptable to all contractors involved. 

B. Substitutions for Convenience:  Not allowed. 

 

END OF SECTION 016350 
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SECTION 017000 - EXECUTION REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes general administrative and procedural requirements governing 

execution of the Work including, but not limited to, the following: 

1. Construction layout. 

2. Field engineering and surveying. 

3. Installation of the Work. 

4. Cutting and patching. 

5. Coordination of County-installed products. 

6. Progress cleaning. 

7. Starting and adjusting. 

8. Protection of installed construction. 

9. Correction of the Work. 

B. Related Requirements: 

1. Division 1 Section "Summary" for limits on use of Project site. 

1.2 INFORMATIONAL SUBMITTALS 

A. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to 

accept hazardous materials, for hazardous waste disposal. 

1.3 QUALITY ASSURANCE 

A. Cutting and Patching:  Comply with requirements for and limitations on cutting and 

patching of construction elements. 

1. Structural Elements:  When cutting and patching structural elements, notify 

Architect of locations and details of cutting and await directions from Architect 

before proceeding. Shore, brace, and support structural element during cutting 

and patching. Do not cut and patch structural elements in a manner that could 

change their load-carrying capacity or increase deflection. 

2. Operational Elements:  Do not cut and patch operating elements and related 

components in a manner that results in reducing their capacity to perform as 

intended or that results in increased maintenance or decreased operational life 

or safety. 
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3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility and County that is 

necessary to adjust, move, or relocate existing utility structures, utility poles, lines, 

services, or other utility appurtenances located in or affected by construction. 

Coordinate with authorities having jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly. 

Recheck measurements before installing each product. Where portions of the Work are 

indicated to fit to other construction, verify dimensions of other construction by field 

measurements before fabrication. Coordinate fabrication schedule with construction 

progress to avoid delaying the Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 

need for clarification of the Contract Documents caused by differing field conditions 

outside the control of Contractor, submit a request for information to Architect 

according to requirements in Division 1 Section "Project Management and 

Coordination." 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown 

on Drawings, in relation to the property survey and existing benchmarks. If 

discrepancies are discovered, notify Architect promptly. 

1. Do not scale Drawings to obtain required dimensions. 

2. Inform installers of lines and levels to which they must comply. 

3. Check the location, level and plumb, of every major element as the Work 

progresses. 

4. Notify Architect when deviations from required lines and levels exceed 

allowable tolerances. 

3.4 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct 

alignment and elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing 

products in applications indicated. 
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B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 

damaged during installation or cutting and patching operations, by methods and with 

materials so as not to void existing warranties. 

C. Temporary Support:  Provide temporary support of work to be cut. 

D. Protection:  Protect in-place construction during cutting and patching to prevent 

damage. Provide protection from adverse weather conditions for portions of Project that 

might be exposed during cutting and patching operations. 

E. Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or 

interruption of free passage to adjoining areas. 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 

services/systems are required to be removed, relocated, or abandoned, bypass such 

services/systems before cutting to prevent interruption to occupied areas. 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, 

and similar operations, including excavation, using methods least likely to damage 

elements retained or adjoining construction. If possible, review proposed procedures 

with original Installer; comply with original Installer's written recommendations. 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering, and chopping. Cut holes and slots neatly to minimum size required, 

and with minimum disturbance of adjacent surfaces. Temporarily cover 

openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 

surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw 

or a diamond-core drill. 

4. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or 

partitions to be removed. Cap, valve, or plug and seal remaining portion of pipe 

or conduit to prevent entrance of moisture or other foreign matter after cutting. 

5. Proceed with patching after construction operations requiring cutting are 

complete. 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 

operations following performance of other work. Patch with durable seams that are as 

invisible as practicable. Provide materials and comply with installation requirements 

specified in other Sections, where applicable. 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will minimize 

evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 

finished area into another, patch and repair floor and wall surfaces in the new 

space. Provide an even surface of uniform finish, color, texture, and 
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appearance. Remove in-place floor and wall coverings and replace with new 

materials, if necessary, to achieve uniform color and appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 

even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 

enclosure to a weather-tight condition and ensures thermal and moisture 

integrity of building enclosure. 

I. Cleaning:  Clean areas and spaces where cutting and patching are performed. Remove 

paint, mortar, oils, putty, and similar materials from adjacent finished surfaces. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas. Enforce 

requirements strictly. Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste 

materials and debris. 

2. Do not hold waste materials more than seven days during normal weather or 

three days if the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other 

waste. Mark containers appropriately and dispose of legally, according to 

regulations. 

B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness 

necessary for proper execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or 

vacuum the entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean. Clean installed surfaces according to 

written instructions of manufacturer or fabricator of product installed, using only 

cleaning materials specifically recommended. If specific cleaning materials are not 

recommended, use cleaning materials that are not hazardous to health or property and 

that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary 

to ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Do not bury or burn waste materials on-site. Do not wash waste 

materials down sewers or into waterways. 
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H. During handling and installation, clean and protect construction in progress and 

adjoining materials already in place. Apply protective covering where required to 

ensure protection from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 

through the remainder of the construction period. Adjust and lubricate operable 

components to ensure operability without damaging effects. 

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or 

otherwise deleterious exposure during the construction period. 

3.7 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation. Remove 

malfunctioning units, replace with new units, and retest. 

B. Adjust equipment for proper operation. Adjust operating components for proper 

operation without binding. 

C. Test each piece of equipment to verify proper operation. Test and adjust controls and 

safeties. Replace damaged and malfunctioning controls and equipment. 

3.8 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 

damage or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

END OF SECTION 017000 
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1.4 ACTION SUBMITTALS 

A. Waste Management Plan: Submit plan within 30 days of date established for the Notice to 

Proceed. 

1.5 INFORMATIONAL SUBMITTALS 

A. Waste Reduction Progress Reports: Concurrent with each Application for Payment, submit 

report. Include the following information: 

1. Material category. 

2. Generation point of waste. 

3. Total quantity of waste. 

4. Quantity of waste salvaged, both estimated and actual. 

5. Quantity of waste recycled, both estimated and actual. 

6. Total quantity of waste recovered (salvaged plus recycled). 

7. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total waste. 

G. Waste Reduction Calculations: Before request for Substantial Completion, submit calculated 

end-of-Project rates for salvage, recycling, and disposal as a percentage of total waste 

generated by the Work. 

H. Records of Donations: Indicate receipt and acceptance of salvageable waste donated to 

individuals and organizations. Indicate whether organization is tax exempt. 

I. Records of Sales: Indicate receipt and acceptance of salvageable waste sold to individuals and 

organizations. Indicate whether organization is tax exempt. 

J. Recycling and Processing Facility Records: Indicate receipt and acceptance of recyclable 

waste by recycling and processing facilities licensed to accept them. Include manifests, 

weight tickets, receipts, and invoices. 

K. Landfill and Incinerator Disposal Records: Indicate receipt and acceptance of waste by 

landfills and incinerator facilities licensed to accept them. Include manifests, weight tickets, 

receipts, and invoices. 

L. Qualification Data: For waste management coordinator. 

1.6 QUALITY ASSURANCE 

A. Waste Management Coordinator Qualifications: Experienced firm, with a record of 

successful waste management coordination of projects with similar requirements. 

M. Waste Management Conference: Conduct conference at Project site to comply with 

requirements in Section 013100 "Project Management and Coordination." 
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1.7 WASTE MANAGEMENT PLAN 

A. General: Develop a waste management plan according to ASTM E 1609 and requirements in 

this Section. Plan shall consist of waste identification, waste reduction work plan, and 

cost/revenue analysis. Indicate quantities by weight or volume, but use same units of measure 

throughout waste management plan. 

N. Waste Identification: Indicate anticipated types and quantities of demolition, site-clearing and 

construction waste generated by the Work. Include estimated quantities and assumptions for 

estimates. 

O. Waste Reduction Work Plan: List each type of waste and whether it will be salvaged, 

recycled, or disposed of in landfill or incinerator. Include points of waste generation, total 

quantity of each type of waste, quantity for each means of recovery, and handling and 

transportation procedures. 

1. Salvaged Materials for Reuse: For materials that will be salvaged and reused in this 

Project, describe methods for preparing salvaged materials before incorporation into the 

Work. 

2. Salvaged Materials for Sale: For materials that will be sold to individuals and 

organizations, include list of their names, addresses, and telephone numbers. 

3. Salvaged Materials for Donation: For materials that will be donated to individuals and 

organizations, include list of their names, addresses, and telephone numbers. 

4. Recycled Materials: Include list of local receivers and processors and type of recycled 

materials each will accept. Include names, addresses, and telephone numbers. 

5. Disposed Materials: Indicate how and where materials will be disposed of. Include name, 

address, and telephone number of each landfill and incinerator facility. 

6. Handling and Transportation Procedures: Include method that will be used for separating 

recyclable waste including sizes of containers, container labeling, and designated location 

where materials separation will be performed. 

 

PART 2 - PRODUCTS (Not Used) 

 

 

PART 3 - EXECUTION 

3.1 PLAN IMPLEMENTATION 

A. General: Implement approved waste management plan. Provide handling, containers, storage, 

signage, transportation, and other items as required to implement waste management plan 

during the entire duration of the Contract. 

P. Waste Management Coordinator: Engage a waste management coordinator to be responsible 

for implementing, monitoring, and reporting status of waste management work plan. 
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Q. Training: Train workers, subcontractors, and suppliers on proper waste management 

procedures, as appropriate for the Work occurring at Project site. 

1. Distribute waste management plan to everyone concerned within three days of submittal 

return. 

2. Distribute waste management plan to entities when they first begin work on-site. Review 

plan procedures and locations established for salvage, recycling, and disposal. 

R. Site Access and Temporary Controls: Conduct waste management operations to ensure 

minimum interference with roads, streets, walks, walkways, and other adjacent occupied and 

used facilities. 

1. Designate and label specific areas on Project site necessary for separating materials that 

are to be salvaged, recycled, reused, donated, and sold. 

2. Comply with Section 015000 "Temporary Facilities and Controls" for controlling dust 

and dirt, environmental protection, and noise control. 

3.2 SALVAGING DEMOLITION WASTE 

A. Salvaged Items for Reuse in the Work: 

3. Clean salvaged items. 

4. Pack or crate items after cleaning. Identify contents of containers. 

5. Store items in a secure area until installation. 

6. Protect items from damage during transport and storage. 

7. Install salvaged items to comply with installation requirements for new materials and 

equipment. Provide connections, supports, and miscellaneous materials necessary to 

make items functional for use indicated. 

3.3 RECYCLING CONSTRUCTION WASTE, GENERAL 

A. General: Recycle paper and beverage containers used by on-site workers. 

S. Recycling Incentives: Revenues, savings, rebates, tax credits, and other incentives received 

for recycling waste materials shall accrue to Contractor. 

T. Procedures: Separate recyclable waste from other waste materials, trash, and debris. Separate 

recyclable waste by type at Project site to the maximum extent practical according to 

approved construction waste management plan. 

1. Provide appropriately marked containers or bins for controlling recyclable waste until 

they are removed from Project site. Include list of acceptable and unacceptable materials 

at each container and bin. 
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a. Inspect containers and bins for contamination and remove contaminated materials if 

found. 

2. Stockpile processed materials on-site without intermixing with other materials. Place, 

grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

3. Stockpile materials away from construction area. Do not store within drip line of 

remaining trees. 

4. Store components off the ground and protect from the weather. 

5. Remove recyclable waste from Owner's property and transport to recycling receiver or 

processor. 

3.4 RECYCLING DEMOLITION WASTE 

A. Wood Materials: Sort and stack members according to size, type, and length. 

U. Metals: Separate metals by type. 

1. Structural Steel: Stack members according to size, type of member, and length. 

2. Remove and dispose of bolts, nuts, washers, and other rough hardware. 

3.5 RECYCLING CONSTRUCTION WASTE 

A. Packaging: 

3. Cardboard and Boxes: Break down packaging into flat sheets. Bundle and store in a dry 

location. 

4. Polystyrene Packaging: Separate and bag materials. 

5. Pallets: As much as possible, require deliveries using pallets to remove pallets from 

Project site. For pallets that remain on-site, break down pallets into component wood 

pieces and comply with requirements for recycling wood. 

6. Crates: Break down crates into component wood pieces and comply with requirements 

for recycling wood. 

V. Wood Materials: 

1. Clean Cut-Offs of Lumber: Grind or chip into small pieces. 

2. Clean Sawdust: Bag sawdust that does not contain painted or treated wood. 
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3.6 DISPOSAL OF WASTE 

A. General: Except for items or materials to be salvaged, recycled, or otherwise reused, remove 

waste materials from Project site and legally dispose of them in a landfill or incinerator 

acceptable to authorities having jurisdiction. 

3. Except as otherwise specified, do not allow waste materials that are to be disposed of 

accumulate on-site. 

4. Remove and transport debris in a manner that will prevent spillage on adjacent surfaces 

and areas. 

W. Burning: Do not burn waste materials. 

X. Disposal: Remove waste materials from Owner's property and legally dispose of them. 

 

END OF SECTION 017419 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes administrative and procedural requirements for contract closeout, 

including, but not limited to, the following: 

1. Substantial Completion procedures. 

2. Final completion procedures. 

3. Warranties. 

4. Final cleaning. 

5. Repair of the Work. 

B. Related Requirements: 

1. Division 1 Section "Project Record Documents" for submitting record 

Drawings, record Specifications, and record Product Data. 

2. Division 1 Section "Operation and Maintenance Data" for operation and 

maintenance manual requirements. 

3. Division 1 Section "Demonstration and Training" for requirements for 

instructing County's personnel. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For cleaning agents. 

B. Contractor's List of Incomplete Items:  Initial submittal at Substantial Completion. 

C. Certified List of Incomplete Items:  Final submittal at Final Completion. 

1.3 CLOSEOUT SUBMITTALS 

A. Certificates of Release:  From authorities having jurisdiction. 

B. Certificate of Insurance:  For continuing coverage. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Schedule of Maintenance Material Items:  For maintenance material submittal items 

specified in other Sections. 
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1.5 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be 

completed and corrected (Contractor's punch list), indicating the value of each item on 

the list and reasons why the Work is incomplete. 

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 

days prior to requesting inspection for determining date of Substantial Completion. List 

items below that are incomplete at time of request. 

1. Certificates of Release:  Obtain and submit releases from authorities having 

jurisdiction permitting Bucks County Free Library unrestricted use of the Work 

and access to services and utilities. Include occupancy permits, operating 

certificates, and similar releases. 

2. Submit closeout submittals specified in other Division 1 Sections, including 

project record documents, operation and maintenance manuals, final 

completion construction photographic documentation, damage or settlement 

surveys, property surveys, and similar final record information. 

3. Submit test/adjust/balance records. 

4. Submit changeover information related to Library's occupancy, use, operation, 

and maintenance. 

C. Procedures Prior to Substantial Completion:  Complete the following a minimum of 10 

days prior to requesting inspection for determining date of Substantial Completion. List 

items below that are incomplete at time of request. 

1. Advise Bucks County Free Library of pending insurance changeover 

requirements. 

2. Make final changeover of permanent locks and deliver keys to Bucks County 

Free Library. Advise Library's personnel of changeover in security provisions. 

3. Complete startup and testing of systems and equipment. 

4. Perform preventive maintenance on equipment used prior to Substantial 

Completion. 

5. Instruct Bucks County Free Library's personnel in operation, adjustment, and 

maintenance of products, equipment, and systems. Submit demonstration and 

training video recordings specified in Division 1 Section "Demonstration and 

Training." 

6. Advise Bucks County Free Library of changeover in heat and other utilities. 

7. Participate with Bucks County Free Library in conducting inspection and 

walkthrough with local emergency responders. 

8. Terminate and remove temporary facilities from Project site, along with 

mockups, construction tools, and similar elements. 

9. Complete final cleaning requirements, including touchup painting. 

10. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

D. Inspection:  Submit a written request for inspection to determine Substantial 

Completion a minimum of 10 days prior to date the work will be completed and ready 

for final inspection and tests. On receipt of request, Architect will either proceed with 
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a. Three paper copies unless otherwise indicated. Architect will return 

two copies. 

1.8 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal:  Submit written warranties on request of Architect for designated 

portions of the Work where commencement of warranties other than date of Substantial 

Completion is indicated, or when delay in submittal of warranties might limit Bucks 

County Free Library's rights under warranty. 

B. Organize warranty documents into an orderly sequence based on the table of contents of 

the Project Manual. 

1. Bind warranties and bonds in heavy-duty, three-ring, vinyl-covered, loose-leaf 

binders, thickness as necessary to accommodate contents, and sized to receive 

8-1/2-by-11-inch (215-by-280-mm) paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 

warranty. Mark tab to identify the product or installation. Provide a typed 

description of the product or installation, including the name of the product and 

the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title 

"WARRANTIES," Project name, and name of Contractor. 

4. Warranty Electronic File:  Scan warranties and bonds and assemble complete 

warranty and bond submittal package into a single indexed electronic PDF file 

with links enabling navigation to each item. Provide bookmarked table of 

contents at beginning of document. 

C. Provide additional copies of each warranty to include in operation and maintenance 

manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially 

hazardous to health or property or that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not 

applicable, use products that comply with the California Code of Regulations 

maximum allowable VOC levels. 
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PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Perform final cleaning. Conduct cleaning and waste-removal operations to 

comply with local laws and ordinances and Federal and local environmental and 

antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning. 

Clean each surface or unit to condition expected in an average commercial building 

cleaning and maintenance program. Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for 

certification of Substantial Completion for entire Project or for a designated 

portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 

activities, including landscape development areas, of rubbish, waste 

material, litter, and other foreign substances. 

b. Sweep paved areas broom clean. Remove petrochemical spills, stains, 

and other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-

textured surface. 

d. Remove tools, construction equipment, machinery, and surplus material 

from Project site. 

e. Remove snow and ice to provide safe access to building. 

f. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances. Avoid 

disturbing natural weathering of exterior surfaces. Restore reflective 

surfaces to their original condition. 

g. Remove debris and surface dust from limited access spaces, including 

roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, 

and similar spaces. 

h. Sweep concrete floors broom clean in unoccupied spaces. 

i. Vacuum carpet and similar soft surfaces, removing debris and excess 

nap; clean according to manufacturer's recommendations if visible soil 

or stains remain. 

j. Clean transparent materials, including mirrors and glass in doors and 

windows. Remove glazing compounds and other noticeable, vision-

obscuring materials. Replace chipped or broken glass and other 

damaged transparent materials. Polish mirrors and glass, taking care not 

to scratch surfaces. 

k. Remove labels that are not permanent. 

l. Wipe surfaces of mechanical and electrical equipment, elevator 

equipment, and similar equipment. Remove excess lubrication, paint 

and mortar droppings, and other foreign substances. 

m. Clean plumbing fixtures to a sanitary condition, free of stains, 

including stains resulting from water exposure. 
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n. Replace disposable air filters and clean permanent air filters. Clean 

exposed surfaces of diffusers, registers, and grills. 

o. Clean light fixtures, lamps, globes, and reflectors to function with full 

efficiency. 

p. Leave Project clean and ready for occupancy. 

C. Pest Control:  Comply with pest control requirements in Division 1 Section "Temporary 

Facilities and Controls." Prepare written report. 

3.2 REPAIR OF THE WORK 

A. Complete repair and restoration operations before requesting inspection for 

determination of Substantial Completion. 

B. Repair or remove and replace defective construction. Repairing includes replacing 

defective parts, refinishing damaged surfaces, touching up with matching materials, and 

properly adjusting operating equipment. Where damaged or worn items cannot be 

repaired or restored, provide replacements. Remove and replace operating components 

that cannot be repaired. Restore damaged construction and permanent facilities used 

during construction to specified condition. 

1. Remove and replace chipped, scratched, and broken glass, reflective surfaces, 

and other damaged transparent materials. 

2. Touch up and otherwise repair and restore marred or exposed finishes and 

surfaces. Replace finishes and surfaces that that already show evidence of 

repair or restoration. 

a. Do not paint over "UL" and other required labels and identification, 

including mechanical and electrical nameplates. Remove paint applied 

to required labels and identification. 

3. Replace parts subject to operating conditions during construction that may 

impede operation or reduce longevity. 

4. Replace burned-out bulbs, bulbs noticeably dimmed by hours of use, and 

defective and noisy starters in fluorescent and mercury vapor fixtures to comply 

with requirements for new fixtures. 

END OF SECTION 017700 
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PART 2 - PRODUCTS 

 

PRODUCT MAINTENANCE MANUALS 

A. Content:  Organize manual into a separate section for each product, material, and finish. Include 

source information, product information, maintenance procedures, repair materials and sources, 

and warranties and bonds, as described below. 

B. Source Information:  List each product included in manual, identified by product name, and 

arranged to match manual's table of contents. For each product, list name, address, and 

telephone number of Installer or supplier and maintenance service agent, and cross-reference 

Specification Section number and title in Project Manual. 

C. Product Information:  Include the following, as applicable: 

1. Product name and model number. 

2. Manufacturer's name. 

3. Color, pattern, and texture. 

4. Material and chemical composition. 

5. Reordering information for specially manufactured products. 

D. Maintenance Procedures:  Include manufacturer's written recommendations and the following: 

1. Inspection procedures. 

2. Types of cleaning agents to be used and methods of cleaning. 

3. List of cleaning agents and methods of cleaning detrimental to product. 

4. Schedule for routine cleaning and maintenance. 

5. Repair instructions. 

E. Repair Materials and Sources:  Include lists of materials and local sources of materials and 

related services. 

F. Warranties and Bonds:  Include copies of warranties and bonds and lists of circumstances and 

conditions that would affect validity of warranties or bonds. 

PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Product Maintenance Manual:  Assemble a complete set of maintenance data indicating care 

and maintenance of each product, material, and finish incorporated into the Work. 

B. Manufacturers' Data:  Where manuals contain manufacturers' standard printed data, include 

only sheets pertinent to product or component installed. Mark each sheet to identify each 

product or component incorporated into the Work. If data include more than one item in a 

tabular format, identify each item using appropriate references from the Contract Documents. 

Identify data applicable to the Work and delete references to information not applicable. 
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C. Comply with Division 1 Section "Closeout Procedures" for schedule for submitting operation 

and maintenance documentation. 

END OF SECTION 017820 
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whether individual or entity is Installer, subcontractor, or similar entity, to provide 

information for preparation of corresponding marked-up record prints. 

a. Give particular attention to information on concealed elements that would be difficult 

to identify or measure and record later. 

b. Record data as soon as possible after obtaining it. 

c. Record and check the markup before enclosing concealed installations. 

2. Mark the Contract Drawings and Shop Drawings completely and accurately. Use 

personnel proficient at recording graphic information in production of marked-up record 

prints. 

3. Mark record sets with erasable, red-colored pencil. Use other colors to distinguish 

between changes for different categories of the Work at same location. 

4. Note Construction Change Directive numbers, alternate numbers, Change Order 

numbers, and similar identification, where applicable. 

D. Record Digital Data Files: Immediately before inspection for Certificate of Substantial 

Completion, review marked-up record prints with Architect. When authorized, prepare a full 

set of corrected digital data files of the Contract Drawings, as follows: 

1. Format: Same digital data software program, version, and operating system as the 

original Contract Drawings. 

2. Format:  DWG operating system. 

3. Format: Annotated PDF electronic file with comment function enabled. 

4. Incorporate changes and additional information previously marked on record prints. 

Delete, redraw, and add details and notations where applicable. 

5. Refer instances of uncertainty to Architect for resolution. 

6. Architect will furnish Contractor one set of digital data files of the Contract Drawings for 

use in recording information. 

E. Format: Identify and date each record Drawing; include the designation "PROJECT 

RECORD DRAWING" in a prominent location. 

1. Record Prints: Organize record prints and newly prepared record Drawings into 

manageable sets. Bind each set with durable paper cover sheets. Include identification on 

cover sheets. 

2. Format: Annotated PDF electronic file. 

3. Record Digital Data Files: Organize digital data information into separate electronic files 

that correspond to each sheet of the Contract Drawings. Name each file with the sheet 

identification. Include identification in each digital data file. 

4. Identification: As follows: 

a. Project name. 
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H. Maintenance of Record Documents and Samples: Store record documents and Samples in the 

field office apart from the Contract Documents used for construction. Do not use project 

record documents for construction purposes. Maintain record documents in good order and in 

a clean, dry, legible condition, protected from deterioration and loss. Provide access to project 

record documents for Architect's reference during normal working hours. 

 

END OF SECTION 017839 
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remain. Items of salvage value, not included on schedule of salvage items to be returned to 

Owner, shall be removed from structure. Storage or sale of items at project site is prohibited. 

B.  Utilities: Locate, identify, disconnect, and seal or cap off utilities in buildings to be 

demolished. 

C.  Shoring and Bracing: Provide and maintain interior and exterior shoring and bracing. 

D.  Occupied Spaces: Do not close or obstruct streets, walks, drives or other occupied or used 

spaces or facilities without the written permission of the Owner and the authorities having 

jurisdiction. Do not interrupt utilities serving occupied or used facilities without the written 

permission of the Owner and authorities having jurisdiction. If necessary, provide temporary 

utilities. 

E.  Security: Provide adequate protection against accidental trespassing. Secure project after 

work hours. 

F.  Restoration: Restore finishes of patched areas. 

3.2  SCHEDULE 

A.  Items to be Salvaged for Reinstallation: 

1.  Light fixtures 

B.  Utilities Requiring Interruption, Capping, or Removal: 

1.  Electric 

2.  Heat 

 

END OF SECTION 024119 
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characteristics and prevent contamination. 

PART  2  - PRODUCTS 

2.1  MATERIALS, GENERAL 

A.  Source Limitations:  Obtain each color, grade, finish, type, and variety of product from 

single source with resources to provide products of consistent quality in appearance and 

physical properties 

2.2  MANUFACTURERS 

A.  Products: Subject to compliance with requirements, provide one of the following: 

1.  Euclid Chemical Company; Euco-Speed. 

2.  Five Star Products, Inc; Five Star Structural Concrete. 

3.  L&M Construction Chemicals, Inc.; Duracrete 

4.  Vexcon Chemicals; Certi-Vex Patch 

2.3  PATCHING MATERIALS 

A.  Cementitious Mortar: ASTM C928/ASTM C928M, factory blended cementitious mix 

suitable for horizontal application 

1.  Compressive Strength ASTM C109, minimum 3,500 psi at 1 day and 7,000 psi at 28 

days 

B.  Slab On Grade:  Refer to Structural Drawings. 

C.  Bonding Agent: Latex emulsion, dispersed in water while mixing, non-coagulant in mix, 

water resistant when cured as recommended by cementitious mortar manufacturer 

D.  Water: Clean and potable 

E.  Cleaning Agent: Commercial muriatic acid solution 

2.4  VAPOR RETARDERS 

A.  Underslab Vapor Retarders:  ASTM E 1745, Class C, of one of the following materials: 

1.  Nonwoven, polyester-reinforced, polyethylene coated sheet; minimum 10 mils thick. 

2.  Three-ply, nylon or polyester-cord-reinforced, laminated, high-density polyethylene 

sheet; minimum 7.8 mils thick. 

2.5  MIXING CEMENTITIOUS MATERIALS 

A.  Mix cementitious mortar to consistency for purpose intended. 
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A.  Design Calculations: Submit for record calculations of all concrete formwork and the 

shoring plan sealed by a registered engineer in the state of Pennsylvania.  

B.  Formwork Drawings: Formwork Drawings, prepared under the supervision and sealed by a 

registered professional engineer in the state of Pennsylvania, shall be submitted for Owners 

record and shall be reviewed by the Engineer for conformance to structural layout only. Such 

shop drawings shall indicate types of materials, sizes, lengths, connection details, design 

allowance for construction loads, anchors, form ties, shores, braces, construction joints, 

reveals, camber, openings, formwork coatings and all other pertinent information.   

C.  Pan Form Shop Drawings: The Contractor shall submit pan shop drawings for Engineer's 

review and approval.  Approval will be for conformance to structural layout only.  

D.  Shoring Plan: Submit drawings to indicate the number of levels of shoring, proposed time 

and sequence of formwork and shore removal, minimum concrete strength for stripping of 

forms and shore removal, assumed construction loads, amount and layout of shores (specify 

whether backshores or re-shores), and length of time shores are to be left in place. This plan 

shall be strictly followed by the Contractor. Shoring plans are to be submitted for Owner's 

record and reviewed for impact to structure. 

PART  2  - PRODUCTS 

2.1  PAN FORMS 

A.  Specification: Unless specified otherwise, concrete joist construction shall conform to 

current version of Manual of Standard Practice, Chapter 10, as published by CRS 

B.  Material and Pan Type: 

1.  Material: Pans shall be fabricated either of steel that is free of dents, irregularities, sag 

and rust or of glass-fiber reinforced plastic that is molded under pressure with 

matched dies. Pan forms allowing warped surfaces, leakage of concrete at joints, and 

uneven surfaces beyond tolerance levels will not be acceptable. 

2.  Subject to pan tolerance and the surface finish required by the surface finish class SF-

1.0 as shown on the drawings, pan forms may be either new pans or reconditioned 

pans at Contractor's option.  Forms may be "long forms", "flange forms", "long flange 

forms", or "adjustable forms" at Contractor's option.  Pan splices may be lapped, 

reinforced butt jointed, or semi-butt jointed (using end caps welded back-to-back with 

2" maximum distance between pan ends). The maximum number of joints in any bay 

shall be four located at approximately the one-fifth points in each bay. 

3.  Subject to pan tolerance and the surface finish required by the surface finish class SF-

1.1 as shown on the drawings, pan forms in exposed areas shall be new pans and pan 

forms in unexposed areas may be reconditioned pans.  Forms may be "long forms", 

"flange forms", "long flange forms", or "adjustable forms" at Contractor's option.  Pan 

splices may be lapped, reinforced butt jointed, or semi-butt jointed (using end caps 

welded back-to-back with 2" maximum distance between pan ends). The maximum 

number of joints in any bay shall be four located at approximately the one-fifth points 

in each bay.  

4.  New Pans. All pan forms used in areas designated to have Surface Finish-2.3 shall be 

new pans either one piece continuous from beam to beam or beam to header ("long 
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forms", "long flange forms", or "adjustable forms") without splices or with reinforced 

butt joint spliced.  "Flange forms" are not acceptable, nor will forms be permitted that 

are lapped spliced or semi-butt joint spliced (using end caps welded back-to-back).  

Pans shall meet tolerances and the surface finish required for surface finish class 2.3.  

5.  New Pans. All pan forms used in areas designated to have Surface Finish-3.3 shall be 

new pans either one piece continuous from beam to beam or beam to header ("long 

forms", "long flange forms", or "adjustable forms") without splices or reinforced butt 

joint spliced.  "Flange forms" are not acceptable, nor will forms be permitted that are 

lapped spliced or semi-butt joint spliced (using end caps welded back-to-back).  Pans 

shall meet tolerances and the surface finish required for surface finish class 3.3. The 

pan form surfaces specified herein are intended to be architecturally 

2.2  FORM-FACING MATERIALS 

A.  Smooth-Formed Finished Concrete: Unless otherwise specified, formwork for exposed 

concrete surfaces as defined by the Surface Finish Class noted on the drawings, shall consist 

of plywood, metal, metal framed plywood, or other acceptable surface. Formwork shall 

provide a continuous straight and smooth surface conforming to the joint system as specified 

on the Architect's drawings. Form material shall have sufficient thickness to withstand 

pressure of concrete without bow or deflection.  Plywood shall be exterior grade plywood 

panels, suitable for concrete forms, complying with U.S. Product Standard PS-1, each piece 

bearing a legible inspection trademark, and as follows: 

1.  Phenolic Surface Film Overlay over Hardwood Face, Class 1 or better. 

2.  High Density Overlay (100/30 min. rating) on Hardwood Face, Class 1 or better 

3.  High Density Overlay (100/30 min. rating) on Softwood Face, Class 1 or better  

4.  Medium Density Overlay on Hardwood Face, Class 1 or better, mill-release agent 

treated and edge sealed.  

5.  Medium Density Overlay on Softwood Face, Class 1 or better, mill-release agent 

treated and edge sealed.  

6.  Structural 1, B-B, or better, mill oiled and edged sealed. 

7.  "B-B (Concrete Form) Plywood", Class 1, or better, mill-oiled and edge sealed 

B.  Non-specific formed concrete: Unless otherwise specified, the default finish for formed 

surfaces shall be rough-form finish constructed with plywood, lumber, metal or other 

acceptable material.  Lumber shall be dressed on at least two edges and one side for tight fit. 

The minimum grade shall be B-C, exterior grade 

C.  Textured-form finished concrete: For exposed surfaces as noted on the drawings provide 

units of form face design, size, arrangement and configuration that matches Architect's 

control sample.  Provide solid backing and form supports to ensure stability of textured form 

liners.  See Architect's drawings, specifications and control sample for special form textured 

finish concrete 

2.3  CYLINDRICAL COLUMNS AND SUPPORTS 

A.  Round section members shall be formed with metal or fiberglass, unless otherwise specified. 

Units shall have sufficient wall thickness to resist loads imposed by wet concrete without 

detrimental deformation. 

2.4  FORMWORK COATINGS 
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joints to prevent leakage of cement paste 

C.  Fabricate forms for easy removal without hammering or prying against concrete surfaces. 

Provide crush plates or wrecking plates where stripping may damage cast concrete surfaces.  

Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical. Kerf wood 

inserts for forming keyways, reglets, recesses, and the like, to prevent swelling and for easy 

removal. 

D.  Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 

elevations and slopes in finished concrete surfaces. Provide and secure units to support 

screed strips; use strike-off templates or compacting-type screeds.  

E.  Provide temporary openings where interior area of formwork is inaccessible for cleanout, for 

inspection before concrete placement, and for placement of concrete.  Securely brace 

temporary openings and patch forms to prevent loss of concrete mortar. Locate temporary 

openings on forms at inconspicuous locations.  

F.  Chamfer exposed corners and edges as indicated, using specified chamfer strips fabricated to 

produce uniform smooth lines and tight edge joints.  

G.  Provisions for Other Trades: Provide openings in concrete formwork to accommodate work 

of other trades.  Coordinate size and location of openings, recesses and chases from trades 

providing such items.  Accurately place and securely support items built into forms. 

H.  Pan Form Fabrication and Construction: 

1.  Factory fabricate pan form units to specified sizes and shapes as indicated on the 

drawings. Units shall be designed for easy removal without damaging placed concrete.  

Units shall be properly shored and adjoining pan units shall be blocked if required to 

prevent lateral or vertical deflection of formwork during concrete placement. 

2.  Load Distribution Ribs: Provide load distribution ribs at least 5" wide for all pans 30" 

wide and narrower and elsewhere where indicated on the drawings. Minimum rib 

spacing shall be: 

a.  None in spans less than 20 feet.  

b.  One near the center of spans 20 to 30 feet.  

c.  Two near the third points of spans over 30 feet. 

d.  Discontinue ribs between two adjacent joists or beams that have differences in 

span larger than 33%, between a joist and an adjacent parallel wall, and 

between a joist and an adjacent parallel beam that is 1 ½ or more times wider 

than the joist. 

3.2  CLEANING AND TIGHTENING 

A.  Thoroughly clean forms and adjacent surfaces to receive concrete. Remove chips, wood, 

sawdust, dirt, and all other debris just prior to concrete placement.  Retighten forms and 

bracing prior to concrete placement as required to prevent mortar leaks and maintain proper 

alignment. 

3.3  CLEANING AND RE-USE OF FORMS 

A.  Forms reused in the work shall be repaired and cleaned. Split, frayed, delaminated, or 
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otherwise damaged facing material will not be acceptable for exposed surfaces.  Forms 

intended for successive concrete placement shall have surfaces cleaned, fins and laitance 

removed, and joints tightened to avoid surface offsets.  New form coating compound shall be 

applied to reused forms.  Thin form-coating compounds only with thinning agent of type, 

and in amount, and under conditions of form-coating compound manufacturer's directions.  

Do not allow excess form-coating material to accumulate in forms or to come into contact 

with in-place concrete surfaces against which fresh concrete will be placed.  Apply in 

compliance with manufacturer's instructions. Coat steel forms with a non-staining, rust-

preventative form oil or otherwise protect against rusting. Rust-stained steel formwork is not 

acceptable. 

3.4  TOLERANCES 

A.  Unless specified otherwise, all tolerances for concrete formwork shall conform to ACI 

Standard 117, "Standard Tolerances for Concrete Construction and Materials".  Before 

concrete placement the Contractor shall check lines and levels of erected formwork and 

make any corrections and adjustments as required to ensure proper size and location of 

concrete members and stability of forming systems. During concrete placement the 

Contractor shall check formwork and supports to ensure that forms have not displaced and 

that completed work will be within specified tolerances.  

B.  Construct forms so as to limit the offset between adjacent pieces of formwork facing 

material in accordance with the surface tolerance class as defined in ACI 117 corresponding 

to the surface finish class noted on the drawings. The offset limits shall apply to both abrupt 

and gradual variations in the surface.  

C.  Pan Construction Surface Tolerance: Discontinuities in the concrete surface formed by pan 

construction shall be limited to the values noted in the surface tolerance classes of ACI 117 

corresponding to the surface finish classes noted on the drawings.  

D.  Prior to each concrete pour, the Contractor shall engage a qualified surveyor to verify that 

work is within specified tolerances.   

3.5  SHORES AND SUPPORTS 

A.  Definitions 

1.  Shores: Vertical or inclined support members designed to carry the weight of 

formwork, concrete, and construction loads above. 

2.  Re-shores: Shores placed snugly under a stripped concrete structural member after the 

original forms and shores have been removed from the member, thus requiring the 

member to carry its own weight and superimposed construction loads at the time of 

installation.  Re-shores are assumed to carry no load at the time of installation. After 

the installation of re-shores, superimposed construction loads are assumed to be 

distributed among all members connected by re-shores. 

3.  Backshores: Shores placed snugly under a stripped concrete structural member after 

the original formwork and shores have been removed from a small area without 

allowing the structural member to deflect or support its own weight or superimposed 

construction loads.  It is assumed that backshores carry the same load as that carried 

by the original shores they replace. 

Comply with requirements of ACI 301 for shoring, reshoring and back-shoring in concrete 
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damaged by form removal operations and provided curing and protection operations are 

maintained.  If ambient air temperatures remain below 50°F, if retarding agents are used, or 

if Type II and Type V Portland cement is used, then this specified minimum period should 

be increased as required to safely remove the forms without damage to the concrete. Where 

such forms also support formwork for slab or beam soffits, the removal times of the latter 

shall govern. 

E.  Formwork Supporting Weight of Concrete: Formwork supporting weight of concrete such as 

beam soffits, joists, slabs and other structural elements shall not be removed until concrete 

has attained at least the following percentages of the design compressive strength, while 

cured following the specified requirements, including hot or cold-weather concreting, where 

applicable:  

1.  Joists, Beam Bottoms - 70%, but not less than 2800 psi  

2.  Slabs - 70%, but not less than 2800 psi  

F.  Placing Re-shores and Backshores:  

1.  All shoring operations shall be carried out in accordance with a planned sequence as 

determined by the Contractor's shoring engineer.  

2.  Shoring operations shall be performed so that at no time will areas of new 

construction be required to support combined dead and construction loads in excess of 

the available strength as determined by the design loads (as specified in the General 

Notes) and the developed concrete strength (as determined by field cured cylinders) at 

the time of stripping and re-shoring or back-shoring.  

3.  Shores (backshores or re-shores) shall not be removed until the structural member 

supported has sufficient strength to support all applied loads.  

4.  For back-shoring operations, the forms shall be removed in such a manner that 

individual structural members are not allowed to deflect and carry load.  

5.  Reshoring operations require that the structural members be strong enough to safely 

support their own weight before stripping of formwork.  

6.  For reshoring operations, no structural member shall be overstressed under its own 

dead weight plus the weight of the floors above and construction loads assigned to the 

structural member by a rational analysis that accounts for the relative stiffness of each 

floor with due consideration of concrete age and strength.  While reshoring is 

underway, no construction loads shall be permitted on the new construction unless it 

can safely support the construction loads.  

7.  Where possible, shores shall be located in the same position on each floor so that they 

will be continuous in their support from floor to floor.  

G.  Post Tension Construction: Formwork supporting post-tensioned floor construction, 

including shores, re-shores and backshores shall be designed to support any additional loads 

produced by the stressing operation. 
 

 

END OF SECTION 031000 
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E.  Concrete Testing Service:  Engage a qualified independent testing agency to perform 

material evaluation tests and to design concrete mixtures 

F.  Preinstallation Conference:  Conduct conference at Project site 

PART  2  -  PRODUCTS 

2.1  FORM-FACING MATERIALS 

A.  Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, 

and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of 

joints 

B.  Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  

Provide lumber dressed on at least two edges and one side for tight fit 

2.2  STEEL REINFORCEMENT 

A.  Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than [25] [60] <Insert number> percent 

B.  Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed 

C.  Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-

drawn steel wire into flat sheets 

D.  Deformed-Steel Welded Wire Reinforcement:  ASTM A 497/A 497M, flat sheet 

E.  Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and 

fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar 

supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of 

Standard Practice 

2.3  CONCRETE MATERIALS 

A.  Cementitious Material:  Use the following cementitious materials, of the same type, brand, 

and source, throughout Project: 
1.  Portland Cement:  ASTM C 150, Type I, color as indicted on Architectural Contract 

Documents.  Supplement with the following 

a.  Fly Ash:  ASTM C 618, Class F or C. 

b.  Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120 

B.  Normal-Weight Aggregates:  ASTM C 33, graded 

1.  Maximum Coarse-Aggregate Size:  3/4 inch nominal 

2.  Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement 

C.  Lightweight Aggregate:  ASTM C 330, 3/4-inch nominal maximum aggregate size 

D.  Water:  ASTM C 94/C 94M and potable 
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2.4  ADMIXTURES 

A.  Air-Entraining Admixture:  ASTM C 260 

B.  Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 

other admixtures and that will not contribute water-soluble chloride ions exceeding those 

permitted in hardened concrete.  Do not use calcium chloride or admixtures containing 

calcium chloride 

1.  Water-Reducing Admixture:  ASTM C 494/C 494M, Type A 

2.  Retarding Admixture:  ASTM C 494/C 494M, Type B 

3.  Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D 

4.  High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F 

5.  High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, 

Type G 

6.  Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II 

2.5  VAPOR RETARDERS 

A.  Sheet Vapor Retarder:  ASTM E 1745, Class A.  Include manufacturer's recommended 

adhesive or pressure-sensitive tape 

B.  Granular Material:  Refer to Geotechnical Report 

2.6  CURING MATERIALS 

A.  Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for 

application to fresh concrete 

B.  Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 

weighing approximately 9 oz./sq. yd. when dry 

C.  Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 

sheet 

D.  Water:  Potable 

E.  Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 

dissipating 

F.  Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B, 

nondissipating, certified by curing compound manufacturer to not interfere with bonding of 

floor covering 

G.  Clear, Solvent-Borne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 

Type 1, Class A. 

1.  VOC Content:  Curing and sealing compounds shall have a VOC content of 200 g/L 

or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24) 

H.  Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 

Type 1, Class A. 

1.  VOC Content:  Curing and sealing compounds shall have a VOC content of 200 g/L 
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or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24) 

2.7  RELATED MATERIALS 

A.  Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 

fiber 

2.8  CONCRETE MIXTURES 

A.  Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301 

B.  Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and 

silica fume as needed to reduce the total amount of portland cement, which would otherwise 

be used, by not less than 40 percent 

C.  Admixtures:  Use admixtures according to manufacturer's written instructions 

1.  Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, 

as required, for placement and workability 

2.  Use water-reducing and retarding admixture when required by high temperatures, low 

humidity, or other adverse placement conditions 

3.  Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial 

slabs and parking structure slabs, concrete required to be watertight, and concrete with 

a water-cementitious materials ratio below 0.50 

D.  Proportion normal-weight concrete mixture as follows: 

1.  Minimum Compressive Strength:   As indicated on contract documents. 

2.  Maximum Water-Cementitious Materials Ratio:  0.45. 

3.  Slump Limit:  8 inches for concrete with verified slump of 2 to 4 inches before adding 

high-range water-reducing admixture or plasticizing admixture, plus or minus 1 inch 

(25 mm). 

4.  Air Content:  6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch 

nominal maximum aggregate size. 

5.  Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 

6.  Synthetic Micro-Fiber:  Uniformly disperse in concrete mixture as indicated on 

contract documents at manufacturer's recommended rate. 

2.9  FABRICATING REINFORCEMENT 

A.  Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.10  CONCRETE MIXING 

A.  Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 

94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information 

1.  When air temperature is between 85 and 90 deg F, reduce mixing and delivery time 

from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce 

mixing and delivery time to 60 minutes 

PART  3  - Execution  
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3.1  FORMWORK 

A.  Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support 

vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until 

structure can support such loads 

B.  Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117. 

C.  Chamfer exterior corners and edges of permanently exposed concrete except where other 

construction will be built against or above the concrete with the face flush with the concrete 

3.2  EMBEDDED ITEMS 

A.  Place and secure anchorage devices and other embedded items required for adjoining work 

that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 

diagrams, instructions, and directions furnished with items to be embedded 

3.3  VAPOR RETARDERS 

A.  Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to ASTM E 

1643 and manufacturer's written instructions 

1.  Lap joints 6 inches and seal with manufacturers recommended tape. 

3.4  STEEL REINFORCEMENT 

A.  General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement 

1.  Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 

placing concrete. 

3.5  JOINTS 

A.  General:  Construct joints true to line with faces perpendicular to surface plane of concrete 

B.  Construction Joints:  Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Architect 

C.  Contraction or Control Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, 

sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to 

at least one-fourth of concrete thickness as follows: 

D.  Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at 

slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade 

beams, and other locations, as indicated 

3.6  CONCRETE PLACEMENT 

A.  Before placing concrete, verify that installation of formwork, reinforcement, and embedded 

items is complete and that required inspections have been performed.  Do not add water to 

concrete during delivery, at project site, or during placement unless approved by Architect. 

B.  Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 
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new concrete will be placed on concrete that has hardened enough to cause seams or planes 

of weakness.  If a section cannot be placed continuously, provide construction joints as 

indicated.  Deposit concrete to avoid segregation 

1.  Consolidate placed concrete with mechanical vibrating equipment according to ACI 

301 

C.  Cold-Weather Placement:  Comply with ACI 306.1 

D.  Hot-Weather Placement:  Comply with ACI 301 

3.7  FINISHING FORMED SURFACES 

A.  Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie 

holes and defects repaired and patched.  Remove fins and other projections that exceed 

specified limits on formed-surface irregularities 

1.  Apply to concrete surfaces not exposed to public view as indicated on Architectural 

documents. 

B.  Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, 

arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch 

tie holes and defects.  Remove fins and other projections that exceed specified limits on 

formed-surface irregularities 

1.  Apply to concrete surfaces exposed to public view, to receive a rubbed finish, or to be 

covered with a coating or covering material applied directly to concrete as indicated 

on Architectural documents 

C.  Rubbed Finish:  Apply the following to smooth-formed finished as-cast concrete where 

indicated on Architectural documents 

1.  Smooth-Rubbed Finish:  Not later than one day after form removal, moisten concrete 

surfaces and rub with carborundum brick or another abrasive until producing a 

uniform color and texture.  Do not apply cement grout other than that created by the 

rubbing process 

2.  Grout-Cleaned Finish:  Wet concrete surfaces and apply grout of a consistency of 

thick paint to coat surfaces and fill small holes.  Mix one-part portland cement to one 

and one-half parts fine sand with a 1:1 mixture of bonding admixture and water.  Add 

white portland cement in amounts determined by trial patches so color of dry grout 

will match adjacent surfaces.  Scrub grout into voids and remove excess grout.  When 

grout whitens, rub surface with clean burlap and keep surface damp by fog spray for 

at least 36 hours 

3.  Cork-Floated Finish:  Wet concrete surfaces and apply a stiff grout.  Mix one-part 

portland cement and one-part fine sand with a 1:1 mixture of bonding agent and water.  

Add white portland cement in amounts determined by trial patches so color of dry 

grout will match adjacent surfaces.  Compress grout into voids by grinding surface.  In 

a swirling motion, finish surface with a cork float. 

D.  Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed 

surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching 

adjacent formed surfaces.  Continue final surface treatment of formed surfaces uniformly 

across adjacent unformed surfaces unless otherwise indicated. 
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3.8  FINISHING FLOORS AND SLABS 

A.  General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces 

B.  Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-

floated or darbied.  Uses stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 

inch in one direction. 

1.  Apply scratch finish to surfaces to receive concrete floor toppings or to receive mortar 

set-ting beds for bonded cementitious floor finishes and as indicated on Architectural 

documents. 

C.  Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is 

small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low 

spots.  Repeat float passes and straightening until surface is left with a uniform, smooth, 

granular texture 

1.  Apply float finish to surfaces to receive trowel finish or to be covered with fluid-

applied or sheet waterproofing, built-up or membrane roofing, or sand-bed terrazzo 

and as indicated on Architectural drawings 

D.  Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel.  Continue troweling passes and restraighten until surface is 

free of trowel marks and uniform in texture and appearance.  Grind smooth any surface 

defects that would telegraph through applied coatings or floor coverings 

1.  Apply a trowel finish to surfaces exposed to view or to be covered with resilient 

flooring, carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another 

thin-film-finish coating system and as indicated on Architectural documents 

2.  Finish on-grade and supported surfaces to the applicable minimum following 

tolerances, according to ASTM E 1155, for a randomly trafficked floor surface. The 

contractor shall supply floor leveling material and other corrective measures in areas 

where floor finish provisions exceed the flatness and levelness requirements. Per ACI 

302.1R, F(L) requirements should only be applied to slabs-on-ground that are level 

and suspended slabs that are both level and shored 

a.  For carpeted slabs, specified overall values of flatness, F(F) 25; and of 

levelness, F(L) 20; with minimum local values of flatness, F(F) 17; and of 

levelness, F(L) 15. 

b.  For thin floor coverings, specified overall values of flatness, F(F) 35; and of 

levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of 

levelness, F(L) 17; for slabs-on-grade. 

c.  For thin floor coverings, specified overall values of flatness, F(F) 30; and of 

levelness, F(L) 20; with minimum local values of flatness, F(F) 24; and of 

levelness, F(L) 15; for suspended slabs. 

d.  For very flat floors for high-speed forklifts, air pallets, and ice and roller rinks, 

specified overall values of flatness, F(F) 45; and of levelness, F(L) 35; with 

minimum local values of flatness, F(F) 30; and of levelness, F(L) 24 

E.  Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces where ceramic or 

quarry tile is to be installed by either thickset or thin-set method and as indicated on 

Architectural documents.  While concrete is still plastic, slightly scarify surface with a fine 
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broom 

1.  Comply with flatness and levelness tolerances for trowel-finished floor surfaces 

F.  Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and 

elsewhere as indicated 

3.9  CONCRETE PROTECTING AND CURING 

A.  General:  Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-

weather protection during curing 

B.  Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, 

or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during 

finishing operations.  Apply according to manufacturer's written instructions after placing, 

screeding, and bull floating or darbying concrete, but before float finishing 

C.  Cure concrete according to ACI 308.1, by one or a combination of the following methods: 
1.  Moisture Curing:  Keep surfaces continuously moist for not less than seven days 

2.  Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends 

lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not less 

than seven days.  Immediately repair any holes or tears during curing period using 

cover material and waterproof tape 

3.  Curing Compound:  Apply uniformly in continuous operation by power spray or roller 

according to manufacturer's written instructions.  Recoat areas subjected to heavy 

rainfall within three hours after initial application.  Maintain continuity of coating and 

repair damage during curing period 

a.  Removal:  After curing period has elapsed, remove curing compound without 

damaging concrete surfaces by method recommended by curing compound 

manufacturer unless manufacturer certifies curing compound will not interfere 

with bonding of floor covering used on Project 

4.  Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 

continuous operation by power spray or roller according to manufacturer's written 

instructions.  Recoat areas subjected to heavy rainfall within three hours after initial 

application.  Repeat process 24 hours later and apply a second coat.  Maintain 

continuity of coating and repair damage during curing period 

3.10  CONCRETE SURFACE REPAIRS 

A.  Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 

and replace concrete that cannot be repaired and patched to Architect's approval 

3.11  FIELD QUALITY CONTROL 

A.  Except as otherwise indicated on drawings or specified herein, all work under this Section 

shall conform to applicable requirements of the local building code and regulations of all 

government authorities having jurisdiction, applicable state code, and ACI 318. 

B.  Testing and Inspecting:  Owner will engage a special inspector and qualified testing and 
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Non-load-bearing steel framing systems for interior partitions. 

2. Suspension systems for interior ceilings and soffits. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Evaluation reports for firestop tracks. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate non-

load-bearing steel framing, provide materials and construction identical to those tested in 

assembly indicated, according to ASTM E 119 by an independent testing agency. 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction identical 

to those tested in assembly indicated, according to ASTM E 90 and classified according to 

ASTM E 413 by an independent testing agency. 

2.2 FRAMING SYSTEMS 

A. Framing Members, General: Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components: Comply with ASTM C 645 requirements for metal unless 

otherwise indicated. 

2. Protective Coating: ASTM A 653/A 653M, G40, hot-dip galvanized unless otherwise 

indicated. 

B. Studs and Runners: ASTM C 645. 

1. Steel Studs and Runners: 
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a. Minimum Base-Metal Thickness: 0.018 inch. 

b. Depth: As indicated on Drawings. 

C. Slip-Type Head Joints: Where indicated, provide one of the following: 

1. Deflection Track: Steel sheet top runner manufactured to prevent cracking of finishes 

applied to interior partition framing resulting from deflection of structure above; in 

thickness not less than indicated for studs and in width to accommodate depth of studs. 

a. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

1) ClarkDietrich Building Systems; SLP-TRK Slotted Deflection Track. 

2) MBA Building Supplies; FlatSteel Deflection Track. 

3) Steel Network Inc. (The); VertiClip SLD Series. 

4) Telling Industries; Vertical Slip Track. 

D. Firestop Tracks: Top runner manufactured to allow partition heads to expand and contract with 

movement of structure while maintaining continuity of fire-resistance-rated assembly indicated; 

in thickness not less than indicated for studs and in width to accommodate depth of studs. 

E. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width indicated. 

1. Minimum Base-Metal Thickness:  As indicated on Drawings. 

F. Cold-Rolled Channel Bridging: Steel, 0.053-inch minimum base-metal thickness, with 

minimum 1/2-inch-wide flanges. 

1. Depth:  As indicated on Drawings. 

2. Clip Angle: Not less than 1-1/2 by 1-1/2 inches, 0.068-inch-thick, galvanized steel. 

G. Hat-Shaped, Rigid Furring Channels: ASTM C 645. 

1. Minimum Base-Metal Thickness:  As indicated on Drawings. 

2. Depth:  As indicated on Drawings. 

H. Resilient Furring Channels: 1/2-inch-deep, steel sheet members designed to reduce sound 

transmission. 

1. Configuration:  Asymmetrical or hat shaped. 

I. Cold-Rolled Furring Channels: 0.053-inch uncoated-steel thickness, with minimum 1/2-inch-

wide flanges. 

1. Depth:  As indicated on Drawings. 

2. Furring Brackets: Adjustable, corrugated-edge-type steel sheet with minimum uncoated-

steel thickness of 0.0329 inch. 

3. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter 

wire, or double strand of 0.048-inch-diameter wire. 
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J. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment 

flange of 7/8 inch, minimum uncoated-metal thickness of 0.0179 inch, and depth required to fit 

insulation thickness indicated. 

2.3 SUSPENSION SYSTEMS 

A. Tie Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.062-inch-diameter wire, 

or double strand of 0.048-inch-diameter wire. 

B. Hanger Attachments to Concrete: 

1. Expansion Anchors: Fabricated from corrosion-resistant materials, with allowable load or 

strength design capacities calculated according to ICC-ES AC193 and ACI 318 greater 

than or equal to the design load, as determined by testing per ASTM E 488/E 488M 

conducted by a qualified testing agency. 

2. Power-Actuated Anchors: Fastener system of type suitable for application indicated, 

fabricated from corrosion-resistant materials, with allowable load capacities calculated 

according to ICC-ES AC70, greater than or equal to the design load, as determined by 

testing per ASTM E 1190 conducted by a qualified testing agency. 

C. Wire Hangers: ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.16 inch in diameter. 

D. Flat Hangers: Steel sheet, in size indicated on Drawings. 

E. Carrying Channels: Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 

inch and minimum 1/2-inch-wide flanges. 

1. Depth:  As indicated on Drawings. 

F. Furring Channels (Furring Members): 

1. Cold-Rolled Channels: 0.0538-inch uncoated-steel thickness, with minimum 1/2-inch-

wide flanges, 3/4 inch deep. 

2. Steel Studs and Runners: ASTM C 645. 

a. Minimum Base-Metal Thickness:  As indicated on Drawings. 

b. Depth:  As indicated on Drawings. 

3. Hat-Shaped, Rigid Furring Channels: ASTM C 645, 7/8 inch deep. 

a. Minimum Base-Metal Thickness:  As indicated on Drawings. 

4. Resilient Furring Channels: 1/2-inch-deep members designed to reduce sound 

transmission. 

a. Configuration:  Asymmetrical or hat shaped. 

G. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system 

composed of main beams and cross-furring members that interlock. 
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1. Basis of Design Product: Subject to compliance with requirements, provide USG 

Corporation; Drywall Suspension System, or comparable product by one of the 

following: 

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 

b. Chicago Metallic Corporation; Drywall Grid System. 

2.4 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding power, 

and other properties required to fasten steel members to substrates. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Installation Standard: ASTM C 754. 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C 840 that apply 

to framing installation. 

B. Install framing and accessories plumb, square, and true to line, with connections securely 

fastened. 

C. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, 

grab bars, toilet accessories, furnishings, or similar construction. 

D. Install bracing at terminations in assemblies. 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 

members. Frame both sides of joints independently. 

3.2 INSTALLING FRAMED ASSEMBLIES 

A. Install framing system components according to spacings indicated, but not greater than 

spacings required by referenced installation standards for assembly types. 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior 

walls, install isolation strip between studs and exterior wall. 

C. Install studs so flanges within framing system point in same direction. 

D. Install tracks (runners) at floors and overhead supports. Extend framing full height to structural 

supports or substrates above suspended ceilings except where partitions are indicated to 
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terminate at suspended ceilings. Continue framing around ducts that penetrate partitions above 

ceiling. 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, install to 

produce joints at tops of framing systems that prevent axial loading of finished 

assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door frames; install 

runner track section (for cripple studs) at head and secure to jamb studs. 

a. Install two studs at each jamb unless otherwise indicated. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 1/2-inch 

clearance from jamb stud to allow for installation of control joint in finished 

assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of overhead 

structure. 

3. Other Framed Openings: Frame openings other than door openings the same as required 

for door openings unless otherwise indicated. Install framing below sills of openings to 

match framing required above door heads. 

4. Fire-Resistance-Rated Partitions: Install framing to comply with fire-resistance-rated 

assembly indicated and support closures and to make partitions continuous from floor to 

underside of solid structure. 

a. Firestop Track: Where indicated, install to maintain continuity of fire-resistance-

rated assembly indicated. 

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly indicated. 

6. Curved Partitions: 

a. Bend track to uniform curve and locate straight lengths so they are tangent to arcs. 

b. Begin and end each arc with a stud, and space intermediate studs equally along 

arcs. On straight lengths of no fewer than two studs at ends of arcs, place studs 6 

inches o.c. 

E. Direct Furring: 

1. Screw to wood framing. 

2. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, 

or powder-driven fasteners spaced 24 inches o.c. 

F. Z-Shaped Furring Members: 

1. Erect insulation, specified in Section 072100 "Thermal Insulation," vertically and hold in 

place with Z-shaped furring members spaced 24 inches o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to wall 

with concrete stub nails, screws designed for masonry attachment, or powder-driven 

fasteners spaced 24 inches o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short flange 

extending beyond corner; on adjacent wall surface, screw-attach short flange of furring 
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channel to web of attached channel. At interior corners, space second member no more 

than 12 inches from corner and cut insulation to fit. 

G. Installation Tolerance: Install each framing member so fastening surfaces vary not more than 

1/8 inch from the plane formed by faces of adjacent framing. 

3.3 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components according to spacings indicated, but not greater than 

spacings required by referenced installation standards for assembly types. 

B. Isolate suspension systems from building structure where they abut or are penetrated by 

building structure to prevent transfer of loading imposed by structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other objects within ceiling 

plenum that are not part of supporting structural or suspension system. 

a. Splay hangers only where required to miss obstructions and offset resulting 

horizontal forces by bracing, countersplaying, or other equally effective means. 

2. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with locations of hangers required to support standard suspension 

system members, install supplemental suspension members and hangers in the form of 

trapezes or equivalent devices. 

a. Size supplemental suspension members and hangers to support ceiling loads within 

performance limits established by referenced installation standards. 

3. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, 

eye screws, or other devices and fasteners that are secure and appropriate for substrate, 

and in a manner that will not cause hangers to deteriorate or otherwise fail. 

4. Flat Hangers: Secure to structure, including intermediate framing members, by attaching 

to inserts, eye screws, or other devices and fasteners that are secure and appropriate for 

structure and hanger, and in a manner that will not cause hangers to deteriorate or 

otherwise fail. 

5. Do not attach hangers to steel roof deck. 

6. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that 

extend through forms. 

7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck. 

8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

D. Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports. 

E. Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems 

meet vertical surfaces. Mechanically join main beam and cross-furring members to each other 

and butt-cut to fit into wall track. 
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F. Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet 

measured lengthwise on each member that will receive finishes and transversely between 

parallel members that will receive finishes. 

END OF SECTION 092216 
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B. Gypsum Wallboard: ASTM C 1396/C 1396M. 

1. Thickness: 1/2 inch. 

2. Long Edges: Tapered. 

C. Gypsum Board, Type X: ASTM C 1396/C 1396M. 

1. Thickness: 5/8 inch. 

2. Long Edges: Tapered. 

2.4 TILE BACKING PANELS 

A. Mold-Resistant Gypsum Board: ASTM C 1396/C 1396M. With moisture- and mold-resistant 

core and paper surfaces. 

1. Core:  5/8 inch, Type X. 

2. Long Edges: Tapered. 

3. Mold Resistance: ASTM D 3273, score of 10 as rated according to ASTM D 3274. 

2.5 TRIM ACCESSORIES 

A. Interior Trim: ASTM C 1047. 

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

a. Cornerbead. 

b. Bullnose bead. 

c. LC-Bead: J-shaped; exposed long flange receives joint compound. 

d. L-Bead: L-shaped; exposed long flange receives joint compound. 

e. U-Bead: J-shaped; exposed short flange does not receive joint compound. 

f. Expansion (control) joint. 

g. Curved-Edge Cornerbead: With notched or flexible flanges. 

2.6 JOINT TREATMENT MATERIALS 

A. General: Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board: Paper. 

2. Tile Backing Panels: As recommended by panel manufacturer. 

C. Joint Compound for Interior Gypsum Board: For each coat, use formulation that is compatible 

with other compounds applied on previous or for successive coats. 

1. Prefilling: At open joints and damaged surface areas, use setting-type taping compound. 

2. Embedding and First Coat: For embedding tape and first coat on joints, fasteners, and 

trim flanges, use setting-type taping compound. 
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a. Use setting-type compound for installing paper-faced metal trim accessories. 

3. Fill Coat: For second coat, use drying-type, all-purpose compound. 

4. Finish Coat: For third coat, use drying-type, all-purpose compound. 

D. Joint Compound for Tile Backing Panels: As recommended by board manufacturer. 

2.7 AUXILIARY MATERIALS 

A. General: Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written instructions. 

B. Steel Drill Screws: ASTM C 1002 unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel members from 

0.033 to 0.112 inch thick. 

C. Sound-Attenuation Blankets: ASTM C 665, Type I (blankets without membrane facing) 

produced by combining thermosetting resins with mineral fibers manufactured from glass, slag 

wool, or rock wool. 

1. Fire-Resistance-Rated Assemblies: Comply with mineral-fiber requirements of assembly. 

D. Acoustical Sealant: Manufacturer's standard nonsag, paintable, nonstaining latex sealant 

complying with ASTM C 834. Product effectively reduces airborne sound transmission through 

perimeter joints and openings in building construction as demonstrated by testing representative 

assemblies according to ASTM E 90. 

1. Products: Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. Accumetric LLC; BOSS 826 Acoustical Sound Sealant. 

b. Grabber Construction Products; Acoustical Sound and Smoke Sealant GSCSF. 

c. Pecora Corporation; AC-20 FTR. 

d. Specified Technologies, Inc.; Smoke N Sound Acoustical Sealant. 

e. USG Corporation; SHEETROCK Acoustical Sealant. 

E. Thermal Insulation: As specified in Section 072100 "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 APPLYING AND FINISHING PANELS 

A. Examine panels before installation. Reject panels that are wet, moisture damaged, and mold 

damaged. 

B. Comply with ASTM C 840. 
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C. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural 

abutments. Provide 1/4- to 1/2-inch-wide spaces at these locations and trim edges with edge 

trim where edges of panels are exposed. Seal joints between edges and abutting structural 

surfaces with acoustical sealant. 

D. For trim with back flanges intended for fasteners, attach to framing with same fasteners used for 

panels. Otherwise, attach trim according to manufacturer's written instructions. 

E. Prefill open joints and damaged surface areas. 

F. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not 

intended to receive tape. 

G. Gypsum Board Finish Levels: Finish panels to levels indicated below and according to 

ASTM C 840: 

1. Level 1: Ceiling plenum areas, concealed areas, and where indicated. 

2. Level 2: Where indicated on Drawings. 

3. Level 3: Where indicated on Drawings. 

4. Level 4: At panel surfaces that will be exposed to view unless otherwise indicated. 

5. Level 5: Where indicated on Drawings. 

a. Primer and its application to surfaces are specified in Section 099123 "Interior 

Painting." 

3.2 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

END OF SECTION 092900 
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SECTION 095113 - ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for interior ceilings. 

1.2 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, and coordinated with each 

other, using input from installers of the items involved. 

B. Product test reports. 

C. Research reports. 

D. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Units: Full-size panels equal to 10 percent of quantity installed. 

2. Suspension-System Components: Quantity of each exposed component equal to 10 

percent of quantity installed. 

3. Hold-Down Clips: Equal to 10 percent of quantity installed. 

4. Impact Clips: Equal to 10 percent of quantity installed. 
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B.  

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 

"Quality Requirements," to design seismic restraints for ceiling systems. 

B. Seismic Performance: Suspended ceilings shall withstand the effects of earthquake motions 

determined according to ASCE/SEI 7. 

C. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

1. Flame-Spread Index: Class A according to ASTM E 1264. 

2. Smoke-Developed Index:  50 or less. 

2.2 ACOUSTICAL PANELS 

A. Manufacturers and Products: Refer to Finish Legend on Drawings. 

B. Acoustical Panel Standard: Manufacturer's standard panels according to ASTM E 1264. 

2.3 METAL SUSPENSION SYSTEM 

A. Refer to Finish Schedule on Drawings for manufacturers and products. 

B. Metal Suspension-System Standard: Manufacturer's standard, direct-hung, metal suspension 

system and accessories according to ASTM C 635/C 635M. 

2.4 ACCESSORIES 

A. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M, 

Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements. 

B. Hold-Down Clips: Manufacturer's standard hold-down. 

C. Impact Clips: Manufacturer's standard impact-clip system designed to absorb impact forces 

against acoustical panels. 

D. Seismic Clips: Manufacturer's standard seismic clips designed to secure acoustical panels in 

place during a seismic event. 

http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=344&mf=04&src=wd
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2.5 METAL EDGE MOLDINGS AND TRIM 

A. Roll-Formed, Sheet-Metal Edge Moldings and Trim: Type and profile indicated or, if not 

indicated, manufacturer's standard moldings for edges and penetrations that comply with 

seismic design requirements; formed from sheet metal of same material, finish, and color as that 

used for exposed flanges of suspension-system runners. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at 

opposite edges of each ceiling. Avoid using less-than-half-width panels at borders unless 

otherwise indicated. 

B. Layout openings for penetrations centered on the penetrating items. 

3.2 INSTALLATION 

A. Install acoustical panel ceilings according to ASTM C 636/C 636M, seismic design 

requirements, and manufacturer's written instructions. 

B. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and 

where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of 

moldings before they are installed. 

2. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

3. Arrange directionally patterned acoustical panels as follows: 

a. As indicated on reflected ceiling plans. 

4. Install hold-down and seismic clips in areas indicated; space according to panel 

manufacturer's written instructions unless otherwise indicated. 

3.3 FIELD QUALITY CONTROL 

A. Special Inspections:  Engage a qualified special inspector to perform inspections. 

1. Periodic inspection during the installation of suspended ceiling grids according to 

ASCE/SEI 7. 

END OF SECTION 095113 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Resilient base. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, not less than 12 

inches long. 

1.3 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Furnish not less than 10 linear feet for every 500 linear feet or fraction thereof, of each 

type, color, pattern, and size of resilient product installed. 

PART 2 - PRODUCTS 

2.1 VINYL BASE 

A. Manufacturers and Products: Refer to Finish Legend on Drawings. 

B. Minimum Thickness: 0.080 inch. 

C. Height:  As indicated on Drawings. 

D. Lengths:  Cut lengths 48 inches long or coils in manufacturer's standard length. 

E. Outside Corners:  Preformed. 

F. Inside Corners:  Preformed. 

G. Colors and Patterns:  Refer to Finish Legend on Drawings. 

http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd
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2.2 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or 

blended hydraulic-cement-based formulation provided or approved by resilient-product 

manufacturer for applications indicated. 

B. Adhesives: Water-resistant type recommended by resilient-product manufacturer for resilient 

products and substrate conditions indicated. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure adhesion of 

resilient products. 

B. Concrete Substrates for Resilient Stair Accessories: Prepare horizontal surfaces according to 

ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by 

manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by manufacturer. Proceed 

with installation only after substrate alkalinity falls within range on pH scale 

recommended by manufacturer in writing, but not less than 5 or more than 10 pH. 

4. Moisture Testing: Proceed with installation only after substrates pass testing according to 

manufacturer's written recommendations, but not less stringent than the following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869. Proceed with 

installation only after substrates have maximum moisture-vapor-emission rate of 3 

lb of water/1000 sq. ft. in 24 hours. 

b. Perform relative humidity test using in situ probes according to ASTM F 2170. 

Proceed with installation only after substrates have maximum 75 percent relative 

humidity level. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound; remove bumps and ridges to produce a uniform and smooth substrate. 

D. Do not install resilient products until they are the same temperature as the space where they are 

to be installed. 

E. Immediately before installation, sweep and vacuum clean substrates to be covered by resilient 

products. 

3.2 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 
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B. Apply resilient base to walls, columns, pilasters, casework and cabinets in toe spaces, and other 

permanent fixtures in rooms and areas where base is required. 

C. Install resilient base in lengths as long as practical without gaps at seams and with tops of 

adjacent pieces aligned. 

D. Tightly adhere resilient base to substrate throughout length of each piece, with base in 

continuous contact with horizontal and vertical substrates. 

E. Do not stretch resilient base during installation. 

F. On masonry surfaces or other similar irregular substrates, fill voids along top edge of resilient 

base with manufacturer's recommended adhesive filler material. 

G. Preformed Corners: Install preformed corners before installing straight pieces. 

3.3 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protecting resilient products. 

B. Cover resilient products subject to wear and foot traffic until Substantial Completion. 

END OF SECTION 096513 
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SECTION 096519 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Vinyl composition floor tile. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For each type of floor tile. Include floor tile layouts, edges, columns, 

doorways, enclosing partitions, built-in furniture, cabinets, and cutouts. 

1. Show details of special patterns. 

C. Samples: Full-size units of each color and pattern of floor tile required. 

1.3 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Floor Tile: Furnish one box for every 50 boxes or fraction thereof, of each type, color, 

and pattern of floor tile installed. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics: For resilient tile flooring, as determined by testing identical 

products according to ASTM E 648 or NFPA 253 by a qualified testing agency. 

1. Critical Radiant Flux Classification: Class I, not less than 0.45 W/sq. cm. 
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2.2 VINYL COMPOSITION FLOOR TILE 

A. Manufacturers and Products: Refer to Finish Legend on Drawings. 

B. Tile Standard: ASTM F 1066, Class 2, through-pattern tile. 

C. Wearing Surface:  Smooth. 

D. Thickness:  0.125 inch. 

E. Size: 12 by 12 inches. 

F. Colors and Patterns:  Refer to Finish Legend on Drawings. 

2.3 INSTALLATION MATERIALS 

A. Trowelable Leveling and Patching Compounds: Latex-modified, portland cement based or 

blended hydraulic-cement-based formulation provided or approved by floor tile manufacturer 

for applications indicated. 

B. Adhesives: Water-resistant type recommended by floor tile and adhesive manufacturers to suit 

floor tile and substrate conditions indicated. 

C. Floor Polish: Provide protective, liquid floor-polish products recommended by floor tile 

manufacturer. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Prepare substrates according to floor tile manufacturer's written instructions to ensure adhesion 

of resilient products. 

B. Concrete Substrates: Prepare according to ASTM F 710. 

1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners. 

2. Remove substrate coatings and other substances that are incompatible with adhesives and 

that contain soap, wax, oil, or silicone, using mechanical methods recommended by floor 

tile manufacturer. Do not use solvents. 

3. Alkalinity and Adhesion Testing: Perform tests recommended by floor tile manufacturer. 

Proceed with installation only after substrate alkalinity falls within range on pH scale 

recommended by manufacturer in writing, but not less than 5 or more than 10 pH. 

4. Moisture Testing: Proceed with installation only after substrates pass testing according to 

floor tile manufacturer's written recommendations, but not less stringent than the 

following: 

a. Perform anhydrous calcium chloride test according to ASTM F 1869. Proceed with 

installation only after substrates have maximum moisture-vapor-emission rate of 3 

lb of water/1000 sq. ft. in 24 hours. 

http://www.specagent.com/LookUp/?ulid=484&mf=04&src=wd
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C. Cover floor tile until Substantial Completion. 

END OF SECTION 
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SECTION 099123 - INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on interior substrates. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and application 

instructions. 

B. Samples: For each type of paint system and in each color and gloss of topcoat. 

C. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Paint: 10 percent, but not less than 1 gal. of each material and color applied. 

1.3 QUALITY ASSURANCE 

A. Mockups: Apply mockups of each paint system indicated and each color and finish selected to 

verify preliminary selections made under Sample submittals and to demonstrate aesthetic effects 

and set quality standards for materials and execution. 

1. Architect will select one surface to represent surfaces and conditions for application of 

each paint system. 

a. Vertical and Horizontal Surfaces: Provide samples of at least 100 sq. ft. 

b. Other Items: Architect will designate items or areas required. 

2. Final approval of color selections will be based on mockups. 

a. If preliminary color selections are not approved, apply additional mockups of 

additional colors selected by Architect at no added cost to Owner. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product: Subject to compliance with requirements, provide The Sherwin 

Williams Co. or comparable product by one of the following: 

1. Glidden Professional. 
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2. Benjamin Moore & Co. 

3. Duron, Inc. 

2.2 PAINT, GENERAL 

A. Material Compatibility: 

1. Materials for use within each paint system shall be compatible with one another and 

substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, products shall be recommended in writing by topcoat 

manufacturers for use in paint system and on substrate indicated. 

B. Colors:  As selected by Architect from manufacturer's full range. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter 

as follows: 

1. Concrete: 12 percent. 

2. Fiber-Cement Board: 12 percent. 

3. Masonry (Clay and CMUs): 12 percent. 

4. Wood: 15 percent. 

5. Gypsum Board: 12 percent. 

6. Plaster: 12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations applicable to substrates 

indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted. If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 
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1. Adhesion Primer: Multi-Purpose Latex Primer. 

2. 2 finish coats: Pro Industrial DTM Acrylic Semi-Gloss. 

END OF SECTION 099123 
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SECTION 210501 - BASIC FIRE PROTECTION REQUIREMENTS

PART 1 - GENERAL

1.1 Applicable requirements of the Contract Documents, preceding the technical Specifications,
apply to this Section.  In the event of conflict between the Specifications, the most stringent shall
apply.

1.2 Separations of these Specifications into divisions and sections is for convenience only and is not
intended to establish limits of work.

1.3 Consult index to be certain that set of documents and Specifications is complete.  Report
omissions or discrepancies to the Owner’s Representative.

1.4 The Contractor shall employ high standards of good workmanship and shall pay special attention
to the safety of the equipment.  The installation of material and equipment shall be in conformance
with the codes and standards listed in Paragraph:  STANDARDS. The agency having the most
stringent requirements shall be adhered to.

1.5 The Contractor shall make a thorough examination of the site and shall make due allowances for
difficulties and contingencies to be encountered.  All dimensions shall be checked and verified
by the Contractor at the site.

1.6 The Contractor and all Sub-Contractors shall have a minimum of three years proven experience
on projects with similar levels of complexity and magnitude.  Experience shall be based on the
experience as a company and not on the experience as individuals.

1.7 The Drawings and Specifications are intended to function as a common set of documents.
Anything shown on the Drawings but not mentioned in the Specifications or mentioned in the
Specifications and not shown on the Drawings, shall be equally binding as if both noted on the
Drawings and called for in the Specifications.

1.8 SCOPE

A. The work covered by and included in these Specifications consists of the furnishing of all
materials, all equipment, labor, tools and supervision and performing all operations necessary for
the proper and complete execution of the Fire Protection work in strict accordance with the
Specifications and the Drawings and subject to the terms and conditions of the Contract:
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B. The sprinkler system shall be designed and installed by a recognized Fire Protection Contractor
who is an experienced specialist in design and construction of automatic sprinkler systems.  The
sprinkler system shall be hydraulically designed.  The Contractor shall submit to the Owner or
the Owner’s Representative evidence in writing of comparable experience prior to beginning the
project.

C. Prior to installation, the Fire Protection Contractor shall prepare Design Drawings of the
automatic sprinkler system at a scale of not less than 1/8 inch = 1foot 0 inches and submit them
to the Fire Marshal and the Owner's insurance company for approval. The Drawings shall be
sealed by a Professional Engineer registered in the State of Pennsylvania.  After approval, the
Drawings shall be submitted to the Owner’s Representative for approval.  No work shall be done
on the system and no materials shall be ordered until the Drawings have been reviewed and
approved.

D. Contractor shall obtain accurate, up-to-date pressure and flow readings from the local Water
Authority or the local Fire Marshal.  If pressure and flow readings are outdated or not available,
the Contractor shall perform a flow test or make appropriate arrangements with the local authority
to have one performed at or near the project site.

E. Upon completion of the installation the systems shall be hydrostatically tested and flushed as
specified in NFPA 13, IN THE PRESENCE OF THE OWNER OR THE OWNER’S
REPRESENTATIVE.  The Contractor shall submit a signed and dated certificate to the Owner
or the Owner’s Representative as stipulated in NFPA 13.

F. Provide, as a part of this work, two inspections by sprinkler installer during first operational year.
Submit inspection reports in triplicate, to the Owner or the Owner’s Representative within 15
days from date of inspection.

1.9 DEFINITIONS

A. The term "Contractor" or "Fire Protection Contractor" when used in this Specification refers to
the Contractor responsible for all work under this Section.

B. The term "Provide" refers to this Contractor purchasing, delivering and installing as a part of this
Contract.

C. The term "ATC" refers to Automatic Temperature Controls.

1.10 STANDARDS

A. Meet requirements and recommendations of applicable portions of the latest edition of all codes
and standards, as adopted by the local authority having jurisdiction, including those listed:

1. American Society of Mechanical Engineers (ASME).
2. American Society for Testing and Materials (ASTM).
3. National Fire Protection Association (NFPA 13, 14, 20).
4. Underwriter's Laboratories (UL).
5. American National Standards Institute (ANSI).
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6. International Building Code.
7. International Fire Code.
8. American Welding Society Standards (AWS).
9. Pennsylvania Uniform Construction Code.

a. 2015 International Building Code (IBC).
b. 2015 International Fire Code (IFC).
c. Latest Edition of Philadelphia Fire Protection Code.
d. Regulations of the Pennsylvania State Police, Fire Marshall Division.
e. Pennsylvania Department of Labor and Industry, Fire and Panic Regulations.

10. New Jersey Uniform Construction Code

a. 2018 International Building Code – NJ Edition (ICC).
b. 2018 International Fire Protection Code – NJ Edition (IPC).

11. Occupational Safety and Health Administration (OSHA).
12. Public Law 101-336, The Americans with Disabilities Act of 1990.
13. The Facility Guidelines Institute (FGI).

a. 2018          Guidelines for the Design and Construction of Hospitals.
b. 2018          Guidelines for the Design and Construction of Outpatient Facilities.
c. 2018          Guidelines for the Design and Construction of Residential Health, Care

and Support Facilities.

B. Should any change in the Drawings and/or Specifications be required to conform to the codes,
ordinances, regulations or laws mentioned above, the Owner’s Representative shall be notified
prior to the time of submitting bids.

1.11 NOTIFICATION

A. Trades that have work connected with the Fire Protection work and trades that do preparatory
work for Fire Protection shall be notified for installation requirements and scheduling.

B. The Owner’s Representative shall be informed of the installation schedule to allow sufficient time
for inspection without any work delay.

C. All work shall be coordinated to avoid cutting of work in place and interfering with other
operations.

D. In compliance with Act 38, contact individual companies to have utility locations marked in the
field and to otherwise locate underground objects as may be necessary prior to the start of
construction.

1. Pennsylvania law requires three working days notice for the construction phase and ten
working days in design stage.  Call Pennsylvania One Call System, Inc. (1-800-242-1776,
as of this writing).

2. [Call New Jersey One Call (1-800-272-1000, as of this writing)].
3. [Call Delaware One Call (1-800-282-8555, as of this writing)].



BASIC FIRE PROTECTION REQUIRMENTS 210501 - 4

Bucks County Free Library Doylestown Branch
IT & Server Room

1.12 CONTRACT DRAWINGS

A. Contract Drawings are diagrammatic and indicate the relation of piping, ductwork, connections
and equipment.  The Drawings do not indicate all offsets, elbows and fittings that may be required.
Therefore, the Contractor shall carefully investigate the structural and finish conditions affecting
the work.  The Contractor shall furnish all offsets, elbows, fittings, hangers and accessories as
may be required to meet these conditions at no additional cost to the Owner.

B. Do not scale the Drawings.  The Contractor shall check conditions at the site for dimensions and
sizes pertaining to the structure.

C. Do not deviate from the Drawings without prior approval.

1.13 LINES, GRADES AND SUVEYS

A. All necessary surveys, lines, grades and measurements are the responsibility of the Contractor
desiring the information for the proper installation of his work.  The Contractor is responsible for
the proper installation of the work with respect to other Contractors.

B. Grades, elevations and locations shown on the Drawing are approximate and the Contractor shall
check all such information on the site before proceeding with the work.

1.14 WORKMANSHIP.

A. All equipment, piping, conduit, insulation, fixtures, etc. shall be installed meeting the accepted
standards of the representative industry.

B. All work to be performed shall be done by qualified mechanics.  All mechanics in the employ of
this Contractor on this project shall be skilled in the phases of the work to which they are used.
The mechanic's affiliation with labor organizations shall be acceptable to all trades employed on
the project.

1.15 SUBMITTAL PROCEDURES.

A. Transmit each submittal with an Owner’s Representative accepted form.  Include one copy each
for the Owner and the Owner’s Representative in addition to copies required by Contractor.

B. Sequentially number the transmittal forms.  Resubmittals shall have original number with an
alphabetic suffix.

C. Identify Project, Contractor, Sub-Contractor or Supplier; pertinent drawing sheet and detail
number and specification section number, as appropriate.

D. Apply Contractor's stamp, signed or initialed certifying that review, verification of products
required, field dimensions, adjacent construction work and coordination of information is in
accordance with the requirements of the work and Contract Documents.
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E. Incomplete submittals shall not relieve the Contractor of providing a complete and functional
system.

F. Schedule submittals to expedite the Project.  Coordinate submission of related items.

G. Submittals by the Contractor must be in complete compliance with the Contract Documents
unless exceptions are identified.  Exceptions to the Contract Documents may only be made to
improve the project.  Exceptions cannot be taken which would provide an incomplete and/or
nonfunctional system.

H. Exceptions must be included in/on the submittal in a separate paragraph or drawing block located
below the Contractor's stamp identified by the title "Exception to Contract Documents."
Exceptions cannot be part of the standard Contractor's stamp.

I. Provide space for Contractor and Owner's Representative review stamps.

J. The Owner’s Representative will return shop drawings with the following designations.

1. Approved:  Further submission not required.
2. Approved as Noted:  Corrections must be incorporated in final installation.  Further

submission not required unless specifically noted.
3. Noted:  Placed in project files for information only.
4. Revise and Resubmit:  Make necessary changes and resubmit prior to fabrication.
5. Not Approved:  Does not meet project requirements.  Resubmit in accordance with

Contract Documents.

K. Revise and resubmit submittals as required, identify all changes made since previous submittal.

L. Distribute copies of reviewed submittals to concerned parties.  Instruct parties to promptly report
any inability to comply with provisions.

1.16 SHOP DRAWINGS/PRODUCT DATA

A. Submit shop drawings and/or catalog cuts for all specified equipment:

B. Submit shop drawings and product data grouped to include complete submittals of related
systems, products and accessories in a single submittal.

C. Mark dimensions and values in units to match those specified.

D. Show sizes and locations, by dimensioning, of piping, fittings, hose cabinets, sprinkler heads,
equipment and other sprinkler items.  Identify materials and equipment by description and
number.

E. Include wiring diagrams, hole location and sizes and other data that could affect work by other
trades

F. Show manufacturer's names, trade names, catalog numbers, accessories, special features and
rating data.
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G. Indicate required clearances for operating parts, for removal and for servicing.

H. Show performance data, including pump curves.

I. Show sound power levels of all rotating equipment.

1.17 SUBSITUTIONS

A. Any bidder wishing to substitute "or equal" equipment may request a substitution.  Manufacturers
which are submitted as substitutions for approved equal status are considered to have equipment
of similar quality; however, the Contractor shall not assume that a piece of equipment by a
manufacturer submitted as a "substitution" will be automatically accepted.  Compliance with the
Drawings and Specifications is still required.  If the substituted material is considered to be
unacceptable, the Contractor shall provide the equipment as originally specified.

B. Substitutions are encouraged when there is a significant cost savings or an improvement to the
project.  Submit reasons for changes with any requests for substitution.

C. Bid alternates shall be clearly defined on the bid forms in order to be evaluated during the bidding
process.

D. By submitting an alternate or substitution, the Contractor automatically agrees to the following.

E. The Owner shall be reimbursed by the Contractor for any additional costs incurred by the Owner’s
Representative to review the substituted materials, in accordance with the then current Owner’s
Representative's hourly rate.

F. The Owner shall be reimbursed by the Contractor for any additional costs incurred by the Owner’s
Representative for field or office conferences caused by the substituted materials shall be paid by
the Contractor in accordance with the then current Owner’s Representative's hourly rate.

G. The consideration of alternates/substitutions does not obligate the Owner’s Representative to
accept same.

H. In the event a brand is approved and substituted, it is the responsibility of the Contractor to so
coordinate his substituted material into the original work at no extra cost to the Owner or any
other Contractor.

1.18 CUTTING AND PATCHING

A. In new construction, the Contractor shall give the General Contractor complete information as to
size of openings required in floors and walls, etc., so that such openings may be provided as the
project progresses.  In existing construction, the Contractor shall do his own cutting and patching
required for the installation of his work.

B. If openings are omitted or are incorrect through failure of the Contractor to follow these
instructions, the Contractor shall, at his own expense, engage the trade which originally installed
the work, to cut and patch to the satisfaction of the Owner’s Representative.
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C. All cutting and patching of every nature required in connection with this Contract shall be done
by the Contractor with mechanics experienced in their respective lines of work.  All patching
shall match adjacent finishes.

D. All cutting in the building shall be done with great care so as not to leave an unsightly surface,
which may not be concealed by plates, escutcheons or other normal concealing construction.  If
such unsightly conditions occur, the Contractor shall be required at his own expense, to engage
the General Contractor to replace the damaged materials with new materials.

1.19 CONRETE AND MASONARY WORK

A. Unless otherwise noted, all concrete bases, reinforcing, etc. and masonry work required to install
the respective Contract Work shall be furnished and installed by the respective Contractor.

B. The Contractor shall furnish all materials, labor, equipment and tools necessary to complete
concrete work.

C. All concrete work shall comply with the requirements of the ACI Building Code (ACI 318), the
ACI Detailing Manual (ACI 315) and the Specifications for Structural Concrete for Buildings
(ACI 301).

D. All reinforcing steel shall be manufactured from high strength billet steel conforming to ASTM
Designation A-615, Grade 60.  WWF shall comply with ASTM A-185.

1.20 MATERIALS

A. All materials and equipment provided by this Contractor shall be new, without imperfections and
blemishes and shall be protected from the elements prior to installation in the building.

B. All equipment shall be tested, listed and labeled by an approved authority (UL, AGA, ETL) and
shall be installed in accordance with its listing.

C. All equipment subject to specific requirements of the Owner's insurance company (gas trains,
etc.) shall meet the insurance companies requirements.

1.21 METHODS

A. The Fire Protection Contractor shall confer with all other Contractors and shall apply for detailed
and specific information regarding the location of all equipment as the final location may differ
from that indicated on the Drawings.  Piping or equipment improperly placed because of the Fire
Protection Contractor's failure to obtain this information shall be relocated and reinstalled by the
Fire Protection Contractor without additional expense to the Owner.

B. Each Contractor, upon request of the Owner’s Representative, shall expedite the work of a
specific area, section or part of the project to permit the installation of another part of the work.
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C. All piping, accessories and equipment shall be installed in such a manner as to preserve access
with sufficient space provided for proper operation and maintenance to any existing equipment
or to any new equipment installed under this Specification or under other Specifications or
Contracts for this building.

D. This Contractor shall coordinate his work with that of other trades so that all work may be
installed in the most direct manner and so that interference between piping, ducts, equipment,
architectural or structural features will be avoided.  In the case interference results, the Owner’s
Representative shall decide which work is to be relocated, regardless of which is first installed.
Such relocation shall be at no additional cost to the Owner.

E. All materials and equipment installed by the Contractor shall be firmly supported and secured to
the building structure where required.

F. All items of labor, material and equipment not specified in detail or shown on the Drawings but
incidental to, or necessary for, the complete and proper installation and proper operation of the
work described herein or reasonably implied in connection therewith, shall be furnished as if
called for in detail by the Specifications or Drawings.

G. The Contractor shall provide isolation valves and unions or flanges at all pieces of equipment and
at all branch take-offs serving five or more pieces of equipment to facilitate replacement or service
of the equipment.

H. All equipment shall be installed in accordance with the manufacturer's recommendations and
installation instructions.  The manufacturer's installation instructions shall be considered part of
this Contract.

1.22 SCHEDULING OF WORK

A. The Contractor shall attend all planning meetings, provide scheduling information and work with
all trades to obtain a workable project schedule that meets the Owner's requirements:

1.23 PROTECTION

A. Each Contractor shall effectively protect his work and materials with tarpaulins or heavy plastic
material against dirt, water, chemicals, plaster or damage during the entire period of installation
or until he is directed to remove the coverings by the Owner’s Representative.  Any damaged
material must be removed and replaced by the Contractor without additional cost regardless of
the cause of the damage.  All openings in pipes, fittings, etc., must be effectively sealed to exclude
dirt, sand and other foreign substances.

1.24 PROTECTION OF OWNER’S EQUIPMENT

A. The Contractor shall provide any temporary work required to protect the Owner's equipment and
to contain the dust generated during construction.  Any measures taken by the Contractor for the
protection of equipment shall be installed to the satisfaction of the Owner or the Owner’s
Representative, which may include any and all provisions listed in DIVISION-1 General
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Requirements and/or in accordance with the appropriate technical specifications for wood and
plastics in DIVISION-6.  An approved protection material is nylon reinforced flame retardant and
anti-static Griffolyn T-75 ASFR 8 mil film.

1.25 RUBBISH REMOVAL AND CLEAN-UP

A. Each Contractor is responsible for periodic removal of all rubbish resulting from his work.  All
surplus material, refuse, rubbish, etc., shall be removed from the job site at completion of
Contract.  The Owner’s Representative must be satisfied with the removal and clean-up.

1.26 DELIVERING AND STORAGE OF MATERIALS AND EQUIPMENT

A. Deliver accessories, small, unmarked parts, adhesives and incidental items to site in
manufacturer's original, unopened, labeled containers.

B. Store materials and equipment to prevent damage and injury.  Store ferrous materials to prevent
rusting.  Store equipment to prevent staining and discoloring.

1.27 AS-BUILT DRAWINGS

A. During construction, the Contractor shall maintain a record set of installation prints.  He shall
record on these prints, all deviations from the Contract Drawings in pipe sizing, duct sizing,
location and details.

B. At the completion of the work, the Contractor shall transfer this information neatly onto three sets
of prints and forward these prints and the as-built prints to the Owner’s Representative.

C. [At the completion of the work, the Contractor shall transfer this information onto one set of prints
and onto computer generated construction documents and forward the as-built prints and an
electronic copy to the Owner's Representative.  Electronic copies of the Fire Protection drawings,
without title blocks, will be made available to the Contractor in AutoCAD versions 2000 or 2002.]

1.28 OPERATION AND MAINTENANCE INSTRUCTIONS

A. Prior to completion of this project, the Contractor shall deliver to the Owner's Representative for
approval three copies of an Operating and Maintenance Manual consisting of items outlined
hereinafter.

B. The purpose of this manual is to assist the Owner in routine operation, maintenance, servicing,
troubleshooting and procurement of replacement parts.  All information in the manual shall be
as-built and only material pertinent to the project shall be included.

C. The manual shall include the following.

D. Manuals shall be bound, 8-1/2 x 11 inch text pages and set in three-ring binders with durable
covers.
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E. Prepare binder covers with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS," title of project and subject matter of binder when multiple binders are
required.  All subject matter shall be in typewritten format.

F. Internally subdivide the binder contents with permanent page dividers, logically organized as
described below; with tab labeling clearly printed under reinforced laminated plastic tabs.

G. Contents: Prepare a Table of Contents for each volume with product or system description
identified, type on white paper.

H. Part 1: Directory, listing names, addresses and telephone numbers of Owner's Representative,
Contractor, Sub-Contractors and major equipment suppliers.

I. Part 2: Operation and maintenance instructions, arranged by system and subdivided by
specification section.  For each category, identify names, addresses and telephone numbers of
Sub-Contractors and suppliers.  Operating and start-up instructions shall be written in a concise
step-by-step manner.  Maintenance instructions shall include maintenance schedules, procedures,
adjustments and trouble-shooting techniques.  All non-pertinent information in the manuals shall
be either eliminated or crossed out in a neat and thorough manner.  Identify the following.

1. List of equipment.
2. Parts list for each component.
3. Operating instructions.
4. Maintenance instructions for equipment and systems.

J. Part 3: Project Documents and certificates, including the following.

1. Corrected shop drawings and product data.
2. Control wiring diagrams.
3. Certificates.
4. Photocopies of warranties.
5. Valve tag list.

K. Submit one copy of completed volumes in final form 30 days prior to final inspection.  This copy
will be returned after final inspection, with the Owner's Representative’s comments.  Revise
content of documents as required prior to final submittal.

L. Submit final volumes revised, within ten days after Owner's review.

1.29 IDENTIFICATION OF MATERIALS AND EQUIPMENT

A. Label concealed and exposed piping not more than 25 feet on centers and adjacent to all valves
and equipment for easy identification.  This does not apply to control compressed air,
underground pipe or pipe located within walls.  Show flow arrows and medium conveyed in the
pipe.  Labels shall conform to ANSI A13.1 for color, letter size and marker length.

B. Identify starters, fans, air conditioning units and other equipment with permanent plates giving
name of item, manufacturer's name and operating characteristics.
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C. Show, for items with moving parts, complete information regarding lubricating materials and
frequency of lubrication.

D. Valve tags shall be provided on all valves.  Tags shall be two inches in diameter, brass, Style 300-
BL as manufactured by Seton Name Plate Corporation.  Each tag shall be securely fastened to the
valve stem with brass "S" hooks.  Additional tags shall be fastened on ceiling tiles or access doors
to further identify concealed valves.

E. Each tag shall be stamped showing the system name, valve identification number, function and
position (i.e., N.O., N.C., Balancing Two-Way, Modulating, etc).

F. The Contractor shall provide a typewritten valve list segregated by systems, showing valve
number, equipment served or system function and location in building by room and nearest
column.  The list should be on 8-1/2 x 11 inch paper bound in plastic binder and three copies
submitted to the Owner or the Owner’s Representative for approval and after approval, six copies
for final information.

1.30 PAINTING

A. Where factory finishes are provided and no additional field painting is specified; all marred or
damaged surfaces shall be touched up or refinished to a smooth and uniform finish.

B. All exposed ferrous metalwork, pipe, supports, hangers, insulation and other surfaces not factory
painted shall be painted with one prime and two finish coats.  Paint, surface preparation and
application shall be as specified in Section:  PAINTING.  Colors shall match existing work or
shall be as selected by the Owner’s Representative.

1.31 LAWS, ORDINANCES AND REGULATIONS.

A. All systems in all and/or part shall conform to all pertinent laws, ordinances and regulations of
ALL bodies having jurisdiction, at all governing levels.  In case of conflict between governing
levels, the more stringent law shall apply.  As a minimum, all work shall comply with BOCA,
NFPA, OSHA and Pennsylvania Labor and Industry requirements.

B. The Contractor shall pay all fees, prepare and submit all utility applications and obtain and pay
for all permits and inspections required for his work, including L&I pressure vessel installation
plans, inspections and approvals.

1.32 BUILDING EXPANSION JOINTS AND FIRE RATED ASSEMBLIES.

A. Provide expansion joints in piping where they cross building expansion joints.

B. Meet all requirements of Underwriter's Laboratories and all applicable codes for maintaining the
integrity of all fire rated assemblies.
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1.33 ACCESS DOORS.

A. The Contractor shall provide access panels/access doors for access to valves, balancing valves or
cocks, water hammer arrestors, cleanouts or any other equipment or component requiring access
for maintenance, adjustment or service wherever these items are concealed in building walls,
partitions or ceilings.  Frames shall be anchored in walls, partitions or ceilings and shall be set
true to lines of the building and flush with the finished surfaces.  Access panels/access doors shall
be as specified in the General Construction Sections of the Specifications.

1.34 FASTENING, SUPPORTS AND HANGERS.

A. All fastenings, supports, hangers, miscellaneous steel, clamps and anchors shall be type made for
specific purpose to be used; toggle bolts or machine bolt fastenings shall be used for hollow tile,
terra cotta or lath construction; machine screws shall be used for structural steel fastenings; lead
expansion shield and machine screws or lag screws shall be used for solid masonry fastening; lag
screws shall be used for wood fastening; all equipment and piping shall be rigidly and firmly
installed to prevent swaying, vibrating or sagging by malleable or wrought steel hangers of
standard design, pipe clamps or fabricated steel supports of approved design; hangers of
horizontal piping runs shall be adjustable clevis type; perforated strap iron hangers and caddy
clips are not permissible.

1.35 SOUND PARTITIONS.

A. Contractor shall be responsible to identify all sound partitions indicated on the architectural plans.
Contractor shall seal all penetrations through the wall to maintain the sound absorption integrity
of the partition.

1.36 CONCRETE INSERTS.

A. The Fire Protection Contractor shall provide and install concrete inserts of an approved carbon
steel wedge-type for all hangers.  Where two or more parallel pipes are installed continuous inserts
may be used.  Where required to distribute the load on the inserts, a piece of reinforcing steel of
sufficient length shall be passed through the insert.  Each insert shall include a knockout piece.
Inserts shall have a minimum safety factor of five.

1.37 SLEEVES.

A. The Fire Protection Contractor shall provide and install sleeves where required to protect
equipment or facilities in the installation.  Each sleeve shall extend through its respective floor,
wall, or partition and shall be cut flush with each surface unless otherwise required.

B. Sleeves in bearing and masonry walls, floors and partitions shall be of standard weight steel pipe
finished with smooth edges.  For other masonry partitions, through suspended ceilings and for
concealed vertical piping, sleeves shall be No. 22 U.S.G. galvanized iron.

C. All sleeves shall be properly installed and securely cemented in place.
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D. Floor sleeves shall extend one inch above the finished floor.  Space between floor sleeves and
passing conduit shall be caulked with an approved graphite packing or waterproof caulking
compound.

E. Where pipes pass through waterproofed floors or walls, design of sleeves shall be such that
waterproofing can be flashed into and around the sleeves.

F. Where piping or conduits pass through fire resisting portions of the structure, the annular space
between the sleeve and the pipe or conduit shall be filled with an approved fireproof material as
required to maintain the fire rating of that portion of the structure.  "Firestop Penetrator", or
"Proseal Plug Devices" as manufactured by ProSet Systems (or approved equal) shall be used for
piping and conduit.

G. See architectural drawings for fire ratings of building components.

1.38 FIRE STOPPING.

A. The contractor shall be responsible to provide and install fire-stopping materials and/or systems
where his work penetrates fire and/or smoke rated portions of the building and non-fire resistance-
rated assemblies.  All materials used shall be manufactured such that they are intended to resist
the spread of fire and the passage of smoke.  This includes but is not limited to rated walls, floors,
shafts, ceilings, and non-fire resistance-rated horizontal assemblies.  All fire stopping materials
used shall have a fire resistance rating equal to or greater than the rated assembly for which they
are installed.

B. For locations where the installed fire stopping material is exposed to normal view, the contractor
shall conceal the material with chrome-plated escutcheon plates or other materials that have a
flame-spread value of 25 or less and a smoke developed rating of 50 or less, as determined per
ASTM E 84.  The concealing device shall be approved by the owner's representative prior to
installation.  Provide shop drawings for each device.

C. The contractor shall provide components/accessories for each fire-stopping system that are
needed to install fill materials and to comply with all system performance requirements as
recommended by the fire stopping material manufacturer.  Accessories include but are not limited
to:  mineral wool insulation, ceramic fiber, sealants used to aid in the formation of the fire
stopping materials, fire-rated formboard, joint fillers and sealers, collars and steel sleeves.

D. Fire stopping materials and systems shall include, but are not limited to, the following:  fire barrier
caulk and sealants, intumescent caulk, intumescent putty, intumescent wrap strips, silicone foams
and sealants, fire barrier composite sheets and cast-in-place fire barrier systems

E. Fire stopping materials and systems shall be as manufactured by 3M Fire Protection Products,
Hilti Corporation, or ProSet Systems Inc.

1.39 ANCHOR BOLTS.

A. The Contractor shall provide and set in place, at the time of pouring of concrete foundations, all
necessary anchor bolts as required for the equipment called for in these Specifications.  Anchor
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bolts shall be of the hook type, of proper size and length to suit the equipment.  Anchor bolts shall
be set in pipe sleeves of approximately twice the bolt diameter and one half the embedded length
of the bolt.  The Contractor shall assume full responsibility for proper coordination and placement
of the bolts.  Upon completion of equipment installation, pipe sleeves shall be caulked in
accordance with Paragraph, "Sleeves," in this Section of the Specifications.

1.40 WARRANTY.

A. The systems specified herein shall be guaranteed to be free from defects in workmanship and
material under normal use and service for a period of one year (five years for all compressors)
from date of substantial completion.

B. If, within the aforementioned warranty period, any of the materials specified herein is proven to
be defective in any way, it shall be replaced or repaired at no additional cost to the Owner.  The
warranty shall include the providing of all labor and materials necessary for repair or replacement
of any defective components.  The Contractor is responsible for the costs of any services required
by equipment suppliers that are not included in the suppliers' warranties.

C. The Contractor shall, after acceptance of the installation by the Owner or the Owner’s
Representative, provide any service incidental to the proper performance of the systems under the
warranties outlined above for the time periods listed above.

PART 2 – PRODCUTS (Not Used)

PART 3 – EXECUTION (Not Used)

END OF SECTION 210501
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SECTION 210502 – SPECIAL FIRE PROTECTION REQUIREMENTS.

PART 1 - GENERAL

1.1 Applicable requirements of the Contract Documents, preceding the technical Specifications,
apply to this Section.  In the event of conflict between the Specifications, the most stringent shall
apply.

1.2 SCOPE.

A. The work covered by and included in these Specifications consists of the furnishing of all
materials, all equipment, labor, tools and supervision and performing all operations necessary for
the proper and complete execution of the Fire Protection work in strict accordance with the
Specifications and the Drawings and subject to the terms and conditions of the Contract.

1.3 WORK IN THE EXISTING BUILDING.

A. The Fire Protection Contractor shall be responsible for thoroughly surveying the existing building
to determine the extent and cost of installing new equipment and materials in the existing building.

B. All new equipment and materials shall be installed in the existing building as herein specified.

C. All Contractors before starting any cutting of the present building, must first obtain approval from
the Owner’s Representative on the site before cutting at each location.  This Contractor shall
provide any temporary work required to retain the dust generated by his work as may be directed
by the Owner’s Representative.  All dust found, which has escaped the area of cutting, shall be
properly removed by the Contractor without additional cost to the Owner.

D. All openings cut into the exterior of the existing structure must be completely sealed and
waterproofed before leaving the job site each day.  This shall be done by the Contractor
responsible for the cutting.

E. Contractor should not assume utilities can be installed as shown.  Drawings are diagrammatic and
utilities may need to shift to accommodate existing conditions.  It is believed that in general the
project can be constructed with utilities in approximately the locations as shown.

F. Construction phasing could require installation of some temporary feeds and system shutdowns
to accommodate construction.

1.4 INTERRUPTION OF SERVICES

A. The Contractor shall schedule his work to avoid any interruption of any utility services to the
operation areas of the building during normal working hours.  Interruption of services shall be
done during off hours at no additional cost to the Owner.
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B. The Contractor shall notify the Owner and the Owner’s Representative at least three days prior to
any interruption of services.  The scheduling of all interruptions shall be approved by the Owner.

1.5 DEMOLITION.

A. The Contractor shall perform all demolition work as indicated on the Drawings and as described
below as part of this Contract.

B. The Contractor shall cut and patch as required to perform the demolition work.  All openings
created must be repaired to match existing conditions.

C. All cutting and patching shall be performed by mechanics experienced in their respective line of
work.  If the Owner’s Representative is not satisfied with the quality of work, the Contractor shall
be required, at his own expense, to engage the General Contractor to replace the damaged
materials with new materials.

D. The Owner shall be given the opportunity to retain ownership of all removed materials and
equipment.  All such items shall be carefully handled and protected and shall be stored by this
Contractor at the site as directed by the Owner.  Any such materials and equipment not desired
by the Owner shall become the property of the Contractor and shall be removed promptly from
the project site.  Disposal shall be in accordance with the regulations of the authorities at the
disposal site.

1.6 COORDINATION DRAWINGS.

A. In addition to the required manufacturer and “field” Shop Drawing submittals, all trades shall
participate in the preparation of composite coordination drawings.

B. Each trade shall show planned mechanical/plumbing work on minimum 3/8” = 1’-0" layout
drawings (plan & section views) and participate in a minimum of 15 coordination meetings
initiated by the General Contractor. Meetings shall include installers of plumbing, HVAC, fire
protection, insulation, and electrical work.

C. Under the General Contractor’s supervision, the ductwork contractor shall prepare composite
utility/service drawings which overlay all trades’ work.

D. The completed drawings shall show interfaces of ductwork, electrical conduit and cable trays, fire
protection and plumbing lines sized 1-1/2 inch and above (diameters include exterior insulation).
All drain lines shall be illustrated regardless of size to insure adequate “fall” is achievable in
concealed cavities.

E. Prepare drawings to show clearances for installing and maintaining insulation, breaking down
equipment, pulling tubes, replacing filters and motors, valve stem movement and similar
requirements.

F. Provide details and sections as needed to conclusively show successful coordination and
integration of work.
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G. Access door requirements to satisfy the needs of Paragraph E shall be located.

H. Professional will not supervise coordination which is the exclusive responsibility of the
Contractor.

PART 2 – PRODCUTS (Not Used)

PART 3 – EXECUTION (Not Used)

END OF SECTION 210502
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SECTION 210548 - VIBRATION CONTROLS FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY.

A. Section Includes:

1. Elastomeric isolation pads.
2. Elastomeric isolation mounts.
3. Restrained elastomeric isolation mounts.
4. Pipe-riser resilient supports.
5. Resilient pipe guides.
6. Elastomeric hangers.
7. Snubbers.
8. Restraint channel bracings.
9. Seismic-restraint accessories.
10. Mechanical anchor bolts.
11. Adhesive anchor bolts.

1.3 DEFINITIONS.

A. IBC: International BuildingCode.

B. ICC-ES: ICC-EvaluationService.

1.4 ACTION SUBMITTALS.

A. Product Data: For each type of product.

1. Include rated load, rated deflection, and overload capacity for each vibration isolation
device.

2. Illustrate and indicate style, material, strength, fastening provision, and finish for each type
and size of vibration isolation device and seismic-restraint component required.

a. Tabulate types and sizes of seismic restraints, complete with report numbers and
rated strength in tension and shear as evaluated by an agency acceptable to
authorities having jurisdiction.
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b. Annotate to indicate application of each product submitted and compliance with
requirements

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combinedloads.

B. Delegated-Design Submittal: For each vibration isolation and seismic-restraintdevice.

1. Include design calculations and details for selecting vibration isolators and seismic
restraints complying with performance requirements, design criteria, and analysis data
signed and sealed by the qualified professional engineer responsible for theirpreparation.

2. Design Calculations: Calculate static and dynamic loading due to equipment weight and
operation, due to seismic forces required to select vibration isolators, and due to seismic
restraints.

3. Riser Supports: Include riser diagrams and calculations showing anticipated expansion and
contraction at each support point, initial and final loads on building structure, spring
deflection changes, and seismic loads. Include certification that riser system was examined
for excessive stress and that none exists.

4. Seismic-Restraint Details.

a. Design Analysis: To support selection and arrangement of seismic restraints. Include
calculations of combined tensile and shear loads.

b. Details: Indicate fabrication and arrangement. Detail attachments of restraints to the
restrained items and to the structure. Show attachment locations, methods, and
spacings. Identify components, list their strengths, and indicate directions and values
of forces transmitted to the structure during seismic events. Indicate association with
vibration isolation devices.

c. Coordinate seismic-restraint and vibration isolation details with wind-restraint
details required for equipment mounted outdoors. Comply with requirements in
other Sections for equipment mounted outdoors.

d. Preapproval and Evaluation Documentation: By an agency acceptable to authorities
having jurisdiction, showing maximum ratings of restraint items and the basis for
approval (tests or calculations).

1.5 INFORMATIONAL SUBMITTALS.

A. Coordination Drawings: Show coordination of vibration isolation device installation and seismic
bracing for fire-suppression piping and equipment with other systems and equipment in the
vicinity, including other supports and restraints, if any.

B. Qualification Data: For testing agency.

C. Welding certificates.

D. Field quality-control reports.
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1.6 QUALITY ASSURANCE.

A. Testing Agency Qualifications: An independent agency, with the experience and capability to
conduct the testing indicated, that is an NRTL as defined by OSHA in 29 CFR 1910.7 and that is
acceptable to authorities having jurisdiction.

B. Comply with seismic-restraint requirements in the IBC unless requirements in this Section are
more stringent.

C. Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M,
"Structural Welding Code - Steel.

D. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and shall
bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or preapproval
by another agency acceptable to authorities having jurisdiction, showing maximum seismic-
restraint ratings. Ratings based on independent testing are preferred to ratings based on
calculations. If preapproved ratings are unavailable, submittals based on independent testing are
preferred. Calculations (including combining shear and tensile loads) to support seismic- restraint
designs must be signed and sealed by a qualified professional engineer.

PART 2 - PRODUCTS.

2.1 ELASTOMERIC ISOLATION PADS.

A. Elastomeric Isolation Pads.

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. Ace Mountings Co., Inc.
b. California Dynamics Corporation.
c. Isolation Technology, Inc.
d. Kinetics Noise Control, Inc.
e. Mason Industries, Inc..
f. Vibration Eliminator Co., Inc.
g. Vibration Isolation.
h. Vibration Mountings & Controls, Inc.

2. Fabrication: Single or multiple layers of sufficient durometer stiffness for uniform loading
over pad area.

3. Size: Factory or field cut to match requirements of supported equipment.
4. Pad Material: Oil and water resistant with elastomeric properties.
5. Surface Pattern: Ribbed pattern.
6. Infused nonwoven cotton or synthetic fibers.
7. Load-bearing metal plates adhered to pads.
8. Sandwich-Core Material: Resilient and elastomeric.

http://www.specagent.com/LookUp/?uid=123456867048&amp%3Bmf=04&amp%3Bsrc=wd
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a. Surface Pattern: Ribbed pattern.
b. Infused nonwoven cotton or synthetic fibers.

2.2 ELASTOMERIC ISOLATION MOUNTS.

A. Double-Deflection, Elastomeric Isolation Mounts.

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. Ace Mountings Co., Inc.
b. California Dynamics Corporation.
c. Isolation Technology, Inc.
d. Kinetics Noise Control, Inc.
e. Mason Industries, Inc.
f. Vibration Eliminator Co., Inc.
g. Vibration Isolation.
h. Vibration Mountings & Controls, Inc.

2. Mounting Plates.

a. Top Plate: Encapsulated steel load transfer top plates, factory drilled and threaded
with threaded studs or bolts.

b. Baseplate: Encapsulated steel bottom plates with holes provided for anchoring to
support structure.

3. Elastomeric Material: Molded, oil-resistant rubber, neoprene, or other elastomeric
material.

2.3 RESTRAINED ELASTOMERIC ISOLATION MOUNTS.

A. Restrained Elastomeric Isolation Mounts:

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. Ace Mountings Co., Inc.
b. California Dynamics Corporation.
c. Isolation Technology, Inc.
d. Kinetics Noise Control, Inc.
e. Mason Industries, Inc.
f. Vibration Eliminator Co., Inc.
g. Vibration Isolation.
h. Vibration Mountings & Controls, Inc.

http://www.specagent.com/LookUp/?ulid=1120&mf=04&src=wd
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2. Description: All-directional isolator with seismic restraints containing two separate and
opposing elastomeric elements that prevent central threaded element and attachment
hardware from contacting the housing during normal operation.

a. Housing: Cast-ductile iron or welded steel.
b. Elastomeric Material: Molded, oil-resistant rubber, neoprene or other elastomeric

material.

2.4 PIPE-RISER RESILIENT SUPPORT.

A. Description: All-directional, acoustical pipe anchor consisting of two steel tubes separated by a
minimum 1/2-inch- thick neoprene

1. Vertical-Limit Stops: Steel and neoprene vertical-limit stops arranged to prevent vertical
travel in both directions.

2. Maximum Load Per Support: 500 psig on isolation material providing equal isolation in all
directions.

2.5 RESILIENT PIPE GUIDES.

A. Description: Telescopic arrangement of two steel tubes or post-and-sleeve arrangement separated
by a minimum 1/2-inch- thick neoprene.

1. Factory-Set Height Guide with Shear Pin: Shear pin shall be removable and reinsertable to
allow for selection of pipe movement. Guides shall be capable  of  motion  to  meet location
requirements.

2.6 ELASTOMERIC HANGERS.

A. Elastomeric Mount in a Steel Frame with Upper and Lower Steel Hanger Rods.

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. Ace Mountings Co., Inc.
b. California Dynamics Corporation.
c. Isolation Technology, Inc.
d. Kinetics Noise Control, Inc.
e. Mason Industries, Inc.
f. Vibration Eliminator Co., Inc.
g. Vibration Isolation.

2. Frame: Steel, fabricated with a connection for an upper threaded hanger rod and  an
opening on the underside to allow for a maximum of 30 degrees of angular lower hanger-
rod misalignment without binding or reducing isolation efficiency.
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3. Dampening Element: Molded, oil-resistant rubber, neoprene, or other elastomeric material
with a projecting bushing for the underside opening preventing steel to steel contact.

2.7 SNUBBERS.

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Kinetics Noise Control, Inc.
2. Mason Industries, Inc
3. Vibration Mountings & Controls, Inc.

B. Description: Factory fabricated using welded structural-steel shapes and plates, anchor bolts, and
replaceable resilient isolation washers and bushings.

1. Anchor bolts for attaching to concrete shall be seismic-rated, drill-in, and stud-wedge or
female-wedge type.

2. Resilient Isolation Washers and Bushings: Oil- and water-resistantneoprene.
3. Maximum 1/4-inch air gap, and minimum 1/4-inch- thick resilient cushion.

2.8 RESTRAINT CHANNEL BRACINGS.

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.
2. Hilti, Inc.
3. Mason Industries, Inc.
4. Unistrut.

B. Description: MFMA-4, shop- or field-fabricated bracing assembly made of slotted steel channels
with accessories for  attachment  to  braced  component  at  one  end  and  to  building  structure
at  the other end and other matching components and with corrosion-resistant coating; rated in
tension, compression, and torsion forces.

2.9 MECHANICAL ANCHOR BOLTS.

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Cooper B-Line, Inc.
2. Hilti, Inc.
3. Kinetics Noise Control, Inc.
4. Mason Industries, Inc.
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B. Mechanical Anchor Bolts: Drilled-in and stud-wedge or female-wedge type in zinc-coated steel
for interior applications and stainless steel for exterior applications. Select anchor bolts with
strength required for anchor and as tested according to ASTM E488.

2.10 ADHESIVE ANCHOR BOLTS.

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Hilti, Inc.
2. Kinetics Noise Control, Inc
3. Mason Industries, Inc.

B. Adhesive Anchor Bolts: Drilled-in and capsule anchor system containing PVC or urethane
methacrylate-based resin and accelerator, or injected polymer or hybrid mortar adhesive. Provide
anchor bolts and hardware with zinc-coated steel for interior applications and stainless steel for
exterior applications. Select anchor bolts with strength required for anchor and as tested according
to ASTM E 488.

PART 3 - EXECUTION.

3.1 EXAMINATION.

A. Examine areas and equipment to receive vibration isolation and seismic-control devices for
compliance with requirements for installation tolerances and other conditions affecting
performance of the Work.

B. Examine roughing-in of reinforcement and cast-in-place anchors to verify actual locations before
installation.

C. Proceed with installation only after unsatisfactory conditions have beencorrected.

3.2 APPLICATIONS.

A. Multiple Pipe Supports: Secure pipes to trapeze member with clamps approved for application by
an agency acceptable to authorities having jurisdiction.

B. Hanger-Rod Stiffeners: Install hanger-rod stiffeners where indicated or scheduled on Drawings
to receive them and where required to prevent buckling of hanger rods due to seismic forces.

C. Strength of Support and Seismic-Restraint Assemblies: Where not indicated, select sizes of
components so strength is adequate to carry present and future static and seismic loads within
specified loading limits.
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3.3 VIBRATION CONTROL AND SEISMIC-RESTRAINT DEVICE INSTALLATION.

A. Coordinate the location of embedded connection hardware with supported equipment attachment
and mounting points and with requirements for concretereinforcement.

B. Installation of vibration isolators must not cause any change of position of equipment, piping, or
ductwork resulting in stresses or misalignment.

C. Equipment Restraints.

1. Install seismic snubbers on fire-suppression equipment mounted on vibration isolators.
Locate snubbers as close as possible to vibration isolators and bolt to equipment base and
supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance between
anchor and adjacent surface exceeds 0.125 inch.

3. Install seismic-restraint devices using methods approved by an agency acceptable to
authorities having jurisdiction that provides required submittals forcomponent.

D. Piping Restraints.

1. Comply with requirements in MSS SP-127.
2. Space lateral supports a maximum of 40 feet o.c., and longitudinal supports a maximum of

80 feet o.
3. Brace a change of direction longer than 12 feet.

E. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to provide
resilient media between anchor bolt and mounting hole in concretebase.

F. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to provide
resilient media where equipment or equipment-mounting channels are attached to wall.

G. Attachment to Structure: If specific attachment is not indicated, anchor bracing to structure at
flanges of beams, at upper truss chords of bar joists, or at concrete members.

H. Drilled-in Anchors.

1. Identify position of reinforcing steel and other embedded items prior to drilling holes for
anchors. Do not damage existing reinforcing or embedded items during coring or drilling.
Notify the structural engineer if reinforcing steel or other embedded items are encountered
during drilling. Locate and avoid prestressed tendons, electrical and telecommunications
conduit, and gas lines.

2. Do not drill holes in concrete or masonry until concrete, mortar, or grout has achieved full
design strength.

3. Wedge Anchors: Protect threads from damage during anchor installation. Heavy-duty
sleeve anchors shall be installed with sleeves fully engaged in the structural element to
which anchor is to be fastened.

4. Adhesive Anchors: Clean holes to remove loose material and drilling dust prior to
installation of adhesive. Place adhesive in holes proceeding from the bottom of the hole
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and progressing toward the surface in such a manner as to avoid introduction of  air  pockets
in  the  adhesive.

5. Set anchors to manufacturer's recommended torque, using a torque wrench.
6. Install zinc-coated steel anchors for interior and stainless-steel anchors for exterior

applications.

3.4 FIELD QUALITY CONTROL.

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections:

B. Perform tests and inspections.

C. Tests and Inspections.

1. Provide evidence of recent calibration of test equipment by a testing agency acceptable to
authorities having jurisdiction:

2. Schedule test with Owner, through Architect, before connecting anchorage device to
restrained component (unless postconnection testing has been approved), and with at least
seven days' advance notice.

3. Obtain Architect's approval before transmitting test loads to structure. Provide temporary
load- spreading members.

4. Test at least four of each type and size of installed anchors and fasteners selected by
Architect.

5. Test to 90 percent of rated proof load of device.
6. Measure isolator restraint clearance.
7. Measure isolator deflection.
8. Verify snubber minimum clearances.

D. Remove and replace malfunctioning units and retest as specified above.

E. Prepare test and inspection reports.

END OF SECTION 210548
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SECTION 210553 - IDENTIFICATION FOR FIRE-SUPPRESSION PIPING AND EQUIPMENT

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Equipment labels.
2. Warning signs and labels.
3. Pipe labels.
4. Stencils.
5. Valve tags.
6. Warning tags.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Samples: For color, letter style, and graphic representation required for each identification
material and device.

C. Equipment-Label Schedule: Include a listing of all equipment to be labeled and the proposed
content for each label.

D. Valve Schedules: Valve numbering scheme.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Metal Labels for Equipment:

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:

1. Brady Corporation.
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2. Brimar Industries, Inc.
3. Carlton Industries, LP.
4. Champion America.
5. Craftmark.
6. emedco.
7. Kolbi Pipe Marker Co.
8. LEM Products Inc.
9. Marking Services Inc.
10. Seton Identification Products.

2. Material and Thickness: Brass, 0.032 inch stainless steel, 0.025 inch aluminum,0.032
inch or anodized aluminum, 0.032 inch thick, with predrilled holes for attachment
hardware.

3. Letter Color: White.
4. Background Color: Red.
5. Minimum Label Size: Length and width vary for required label content, but not less than

2-1/2 by 3/4inch.
6. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
for greater viewing distances. Include secondary lettering two-thirds to three-fourths the
size of principal lettering.

7. Fasteners: Stainless- steel rivets or self-tapping screws
8. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

B. Plastic Labels for Equipment:

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:

1. Brady Corporation.
2. Brimar Industries, Inc.
3. Carlton Industries, LP.
4. Champion America.
5. Craftmark.
6. emedco.
7. Kolbi Pipe Marker Co.
8. LEM Products Inc.
9. Marking Services Inc.
10. Seton Identification Products

2. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, ,
1/8 inch thick, with predrilled holes for attachment hardware.

3. Letter Color: White.
4. Background Color: Red.
5. Maximum Temperature: Able to withstand temperatures up to 160 degF.
6. Minimum Label Size: Length and width vary for required label content, but not less than

2-1/2 by 3/4inch.
7. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering
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for greater viewing distances. Include secondary lettering two-thirds to three- fourths the
size of principal lettering.

8. Fasteners: Stainless--steel rivets or self-tapping screws.
9. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

C. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), and the
Specification Section number and title where equipment is specified.

D. Equipment-Label Schedule: For each item of equipment to be labeled, on 8-1/2-by- 11-inch
bond paper. Tabulate equipment identification number and identify Drawing numbers where
equipment is indicated (plans, details, and schedules) and the Specification Section number and
title where equipment is specified. Equipment schedule shall be included in operation and
maintenance data.

2.2 WARNING SIGNS AND LABELS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Brady Corporation.
2. Brimar Industries, Inc.
3. Carlton Industries, LP.
4. Champion America.
5. Craftmark.
6. emedco..
7. LEM Products Inc.
8. Marking Services Inc.
9. National Marker Company.
10. Seton Identification Products.
11. Stranco, Inc.

B. Material and Thickness: Multilayer, multicolor, plastic labels for mechanical engraving, 1/8
inch thick, with predrilled holes for attachmenthardware.

C. Letter Color: White.

D. Background Color: Red.

E. Maximum Temperature: Able to withstand temperatures up to 160 degF.

F. Minimum Label Size: Length and width vary for required label content, but not less than 2-1/2
by 3/4 inch.

G. Minimum Letter Size: 1/4 inch for name of units if viewing distance is less than 24 inches, 1/2
inch for viewing distances up to 72 inches, and proportionately larger lettering for greater
viewing distances. Include secondary lettering two-thirds to three- fourths the size of principal
lettering.
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H. Fasteners: Stainless-steel rivets or self-tapping screws.

I. Adhesive: Contact-type permanent adhesive, compatible with label and with substrate.

J. Label Content: Include caution and warning information, plus emergency notification
instructions.

2.3 PIPE LABELS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following.

1. ActionCraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.
2. Brady Corporation.
3. Brimar Industries, Inc.
4. Carlton Industries, LP.
5. Champion America.
6. Craftmark.
7. emedco.
8. Kolbi Pipe Marker Co.
9. LEM Products Inc.
10. Marking Services Inc.
11. Seton Identification Products.

B. General Requirements for Manufactured Pipe Labels: Preprinted, color-coded, with lettering
indicating service and showing flow direction according to ASME A13.1.

C. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full circumference of
pipe and to attach to pipe without fasteners or adhesive.

D. Self-adhesive Pipe Labels: Printed plastic with contact-type, permanent-adhesive backing.

E. Pipe-Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings, pipe size, and an arrow indicating flow direction.

1. Flow-Direction Arrows: Integral with piping-system service lettering to accommodate
both directions or as separate unit on each pipe label to indicate flow direction.

2. Lettering Size: Size letters according to ASME A13.1 for piping.

F. Pipe-Label Colors:

1. Background Color: Safety Red.
2. Letter Color: White.

2.4 STENCILS

A. Stencils for Piping:
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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. Brimar Industries, Inc.
b. Carlton Industries, LP.
c. Champion America.
d. Craftmark.
e. Kolbi Pipe Marker Co.
f. Marking Services Inc.

2. Lettering Size: Size letters according to ASME A13.1 for piping.
3. Stencil Material: Fireboard.
4. Stencil Paint: Safety Red, exterior, gloss, acrylic enamel. Paint may be in pressurized

spray-can form.
5. Identification Paint: White, exterior, acrylic enamel. Paint may be in pressurized spray-

canform.

2.5 VALVE TAGS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following

1. ActionCraft Products, Inc.; a division of Industrial Test Equipment Co., Inc.
2. Brady Corporation.
3. Brimar Industries, Inc.
4. Carlton Industries, LP.
5. Champion America.
6. Craftmark.
7. emedco.
8. Kolbi Pipe Marker Co.
9. LEM Products Inc.
10. Marking Services Inc.
11. Seton Identification Products.

B. Description: Stamped or engraved with with 1/4-inch letters for piping-system abbreviation and
1/2- inch numbers.

1. Tag Material: Brass, 0.032 inch stainless steel,  0.025  inch  aluminum,  0.032 inch or
anodized aluminum, 0.032 inch thick, with predrilled holes for attachment hardware.

2. Fasteners: Brass Brass wire-link chain beaded chain or S-hook.
3. Valve-Tag Color: Safety Red.
4. Letter Color: White.

C. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate valve
number, piping system, system abbreviation (as shown on valve tag), location of valve (room or
space), normal-operating position (open, closed, or modulating), and variations for
identification. Mark valves for emergency shutoff and similar special uses.
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1. Valve-tag schedule shall be included in operation and maintenance data.

2.6 WARNING TAGS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Brady Corporation.
2. Brimar Industries, Inc.
3. Carlton Industries, LP.
4. Champion America.
5. Craftmark.
6. emedco.
7. Kolbi Pipe Marker Co.
8. LEM Products Inc.
9. Marking Services Inc.
10. Seton Identification Products.

B. Description: Preprinted or partially preprinted, accident-prevention tags, of plasticized card
stock with matte finish suitable for writing.

1. Size: Approximately 4 by 7 inches
2. Fasteners: Brass grommet and wire.
3. Nomenclature: Large-size primary caption such as "DANGER," "CAUTION," or "DO

NOT OPERATE."
4. Color: Safety Yellow background with black lettering.

PART 3 - EXECUTION

3.1 PREPARATION

A. Clean piping and equipment surfaces of incompatible primers, paints, and encapsulants, as well
as dirt, oil, grease, release agents, and other substances that could impair bond of identification
devices.

3.2 GENERAL INSTALLATION REQUIREMENTS

A. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be installed.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.
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3.3 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible.

3.4 PIPE LABEL INSTALLATION

A. Piping: Painting of piping is specified in Section 099123 "InteriorPainting”.

B. Stenciled Pipe-Label Option: Stenciled labels may be provided instead of manufactured pipe
labels, at Installer's option. Install stenciled pipe labels, complying with ASME A13.1, each
piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

C. Pipe-Label Locations: Locate pipe labels where piping is exposed or above accessible ceilings
in finished spaces; machine rooms; accessible maintenance spaces such as shafts, tunnels, and
plenums; and exterior exposed locations as follows:

1. Near each valve and control device.
2. Near each branch connection excluding short takeoffs. Where flow pattern is not obvious,

mark each pipe at branch.
3. Near penetrations and on both sides of through walls, floors, ceilings, and inaccessible

enclosures.
4. At access doors, manholes, and similar access points that permit a view of concealed

piping.
5. Near major equipment items and other points of origination and termination.
6. Spaced at maximum intervals of 50 feet along each run. Reduce intervals to 25 feet in

areas of congested piping and equipment.
7. On piping above removable acoustical ceilings. Omit intermediately spaced labels.

D. Directional Flow Arrows: Arrows shall be used to indicate direction of flow in pipes including
pipes where flow is allowed in both directions.

3.5 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in fire-suppression piping systems. List tagged valves
in a valve-tag schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and with captions similar
to those indicated in "Valve-Tag Size and Shape" Subparagraph below:

1. Valve-Tag Size and Shape:

a. Wet-Pipe Sprinkler System: 2 inches, square
b. Dry-Pipe Sprinkler System: 2 inches, square.
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3.6 WARNING-TAG INSTALLATION

A. Write required message on, and attach warning tags to, equipment and other items where
required.

END OF SECTION 210553
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SECTION 21210 – FM 200 FIRE-EXTINGUISHING SYSTEMS

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. Design and installation of complete extinguishing agent storage and distribution suppression
system.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product indicated.

B. Shop Drawings: For clean-agent fire-extinguishing systems signed and sealed by the qualified
professional engineer:

1. Include plans, elevations, sections, and attachment details.
2. Include design calculations.
3. Include details of equipment assemblies. Indicate dimensions, weights, loads,

manufacturer-required clearances, method of field assembly, components, and location
and size of each field connection.

4. Include diagrams for power, signal, and control wiring.

1.4 SYSTEM DESCRIPTION.

A. Fire Protection System: Cross-zoned detection and total flooding of hazard area with fire
extinguishing agent, to extinguish fire.

B. System is fixed installation with equipment designed and installed to provide fire-extinguishing
capability for entire space.

C. Locate extinguishing agent supply as shown on Contract Drawings.

D. Supplier shall design and install a complete operating system. An approved supplier of the FM
200 system is Kistier O’Brien.
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1.5 DESIGN REQUIREMENTS.

A. Provide sufficient amount of fire extinguishing agent liquid to convert into fire extinguishing
agent vapor. Consider the following when computing volume:

1. Volume of hazard area.
2. Specific volume of fire extinguishing agent vapor.
3. Additional quantities of fire extinguishing agent required to compensate for openings,

pipe losses, and nitrogen dilution.
4. Forced ventilation, fan coast-down time, and damper actuation time.
5. Mechanical smoke control system.
6. Other special conditions affecting extinguishing efficiency.

B. Interface system with building fire alarm system, smoke control system, and emergency power
off system.

1.6 PERFORMANCE REQUIREMENTS.

A. Provide total flooding of fire extinguishing agent concentration to provide 7 percent by volume,
in maximum 10 seconds, for period of 10 minutes with 15 percent allowance for room leakage.

B. The system shall be actuated by a combination of ionization and photoelectric smoke detectors.
See sequence of operation on Contract Drawings. Smoke detectors shall be cross-zoned.

1.7 SUBMITTALS FOR REVIEW.

A. Section 013300 – Submittal Procedures: Procedures for submittals.

B. Product Data: To bear stamp of approval of UL or FM. Provide for each piece of equipment
comprising the system including cylinders, manifolds, control panel, and nozzles.

C. Shop Drawings: To bear stamp of approval of UL or FM. Indicate detailed layout of system,
including piping and location of each component. Include control diagrams, wiring diagrams,
and written sequence of operation.

D. Design Data: Submit design calculations bearing stamp of approval of Authority having
jurisdiction and the Insurance Underwriter. Include calculations that verify system pressures,
nozzle flow rate, orifice code numbers, piping pressure losses, component flow data, and pipe
sizes. Submit proof of approval to Architect/Engineer.

E. Test Reports: Indicate successful completion of tests.

F. Certificates: Certify that products meet or exceed specified requirements.

1. Manufacturer: Certify that system meets or exceeds specified requirements and NFPA
2001.
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G. Manufacturer's Instructions: Include recommended equipment installation and system
components.

1.8 RELATED DOCUMENTS

A. Project Record Documents: Provide As-built Drawings that record actual locations of
components and equipment, equipment identification markings, conduit and piping routing
details, and agent storage positions.

B. Operation and Maintenance Data.

1. Include electrical schematic written description of system design, drawings illustrating
control logic and equipment locations, and technical brochures describing equipment.

2. Include list of recommended spare parts.
3. Include checklists and procedures for emergency situations, trouble shooting techniques,

abort functions, system control panel operation, trouble procedures, and safety
requirements.

C. Warranty: Submit manufacturer warranty and ensure forms have been completed in Owner's
name and registered with manufacturer.

1.9 QUALITY ASSURANCE.

A. Perform work in accordance with NFPA 70, NFPA 72 and NFPA 2001; applicable standards;
and requirements of applicable codes and ordinances.

B. Indicate manufacturer's name and pressure rating on valve body. Indicate manufacturer, type,
and size, part number, orifice code or orifice diameter on discharge nozzles. Markings shall be
standard and visible after installation.

C. Welding Materials and Procedures: Conform to ASME SECTION IX.

D. Manufacturer Qualifications: Company specializing in manufacturing the Products specified in
this Section with minimum three years experience.

E. Installer Qualifications: Company specializing in performing the work of this Section with
minimum three years approved by manufacturer.

F. Design system under direct supervision of a Professional Engineer experienced in design of this
work and licensed in the Commonwealth of Pennsylvania.

1.10 REGULATORY REQUIREMENTS.

A. Conform to NFPA 2001 code for system design, fabrication, and installation.

B. Conform to NFPA 70 and NFPA 72 code for electrical wiring and wiring devices:

C. Provide certification of inspection approval of fire protection system.
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D. Products Requiring Electrical Connection: Listed and classified by Underwriters Laboratories
Inc., as suitable for the purpose specified and indicated.

1.11 PRE-INSTALLATION MEETING.

A. Convene one week before starting work of this Section.

1.12 DELIVERY, STORAGE, AND PROTECTION.

A. Accept materials and components on site in shipping containers. Inspect for damage.

B. Deliver and store equipment in shipping containers with labeling in place. Deliver fire
extinguishing agent in approved containers.

1.13 WARRANTY.

A. Provide one year system warranty for all components.

1.14 MAINTENANCE SERVICE.

A. Conduct inspections 6 months and 12 months from Date of Substantial Completion to verify
proper operation of system and to check agent container weight and pressure. Include a
thorough check of controls, detection and alarm systems.

B. Submit documents, certifying satisfactory system conditions. Include manufacturer's certificate
of acceptance of Inspector's qualifications.

1.15 EXTRA MATERIALS.

A. Furnish two complete sets of special tools required for servicing and maintaining equipment
installed.

PART 2 - PRODUCTS.

2.1 PIPE AND PIPING SPECIALTIES.

A. Steel Pipe: ASTM A53 or A106, Schedule 40, black.

1. Fittings: ASME B16.3 malleable iron class 300 for sizes 2 inch and smaller, or ASTM
A234/A234M, forged steel welding type fittings.

2. Joints: Threaded, AWS D1.1 or welded.

B. Pipe Hangers: ASME B31.1, FM approved for FM 200 systems, split clamp up to 2-1/2 inches
In size, riser clamps over 2-1/2 inches in size, adequate to offset discharge thrust.
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C. Escutcheons: Chrome plated pressed or stamped brass, one-piece or split pattern, minimum 2
inches larger than opening.

D. Gages.

1. ASME B40.1, UL 393, UL 404, 3-1/2 inches diameter cast aluminum case, phosphor
bronze bourdon tube, rotary brass movement, brass socket, front re-calibration
adjustment, black figures on white background, 1 percent mid-scale accuracy, scale
calibrated in psi.

2.2 STORAGE CYLINDERS.

A. Cylinders: Standard model and size for ease of replacement and addition. Design, fabricate,
certify, and stamp cylinders in accordance with ASME SECTION VIII.

B. Contents: Fill cylinders with required fire extinguishing agent. Pressurize with dry nitrogen to
360 psi plus or minus 5 percent total pressure at 70 degrees F.

C. Identification: Permanent plate, specifying agent, tare and gross weight, pounds of fire
extinguishing agent, and pressurization level; installed so plate is visible and readable.

D. Safety Release: Equip cylinders with frangible disc safety device.

E. Fire Extinguishing Agent: Per NFPA 2001.

F. Cylinder Valves: Heavy duty forged brass, incorporating safety release pressure operated
manual control, solenoid discharge valve, and pressure gage. Provide solenoid pilot valves for
each cylinder or bank of cylinders.

G. Manifold: Provide for systems with more than one cylinder, with rack to secure each cylinder
and check valves between each cylinder discharge and manifold.

H. A back-up supply of FM 200 will not be required.

2.3 DISCHARGE NOZZLES.

A. Discharge: To provide required rates of discharge and coverage and to distribute extinguishing
agent uniformly throughout protected area.

B. Construction: One piece chrome plated brass or aluminum nozzle with textured finish with
female pipe thread integral on body. Direct discharge parallel to ceiling.

C. Identification: Permanently mark nozzles to show equivalent single orifice diameter.

2.4 CONTROL CABINET.

A. The FM 200 control panel will perform the functions necessary to operate the detection and the
FM 200 Suppression System. The control panel shall be two zone type.
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B. The control panel shall be housed in a wall mounted, sheet metal enclosure suitable for
protecting electrical circuits. The enclosure shall be NEMA Type 1 metal cabinet with hinged,
locked doors.

C. The control cabinet shall operate on 120 volts AC/60 Hz. In the event of a loss of rectified
power, visual and audible trouble signs shall be activated.

D. The control cabinet shall contain a self-contained, 24 volts DC emergency power supply. The
units shall have built-in, rechargeable standby batteries to provide a minimum 24-hour
emergency power. A trouble signal will be initiated if battery leads are disconnected or the
battery is in an abnormally low state of charge. Control cabinet shall have auxiliary contacts to
turn off HVAC equipment.

E. The control cabinet shall have three switches to disable: FM 200 discharge, horns/strobes/bells
and CRAC unit.

2.5 MANUAL PULL STATIONS.

A. Manual pull stations shall be of the dual-action type, which will require that an outer door be
lifted to expose the actuation door. The concealed release switch shall be double action. The
front shall be marked with the legend “FM 200 Release.

2.6 AUTOMATIC SMOKE DETECTORS.

A. Provide addressable ionization and photoelectric smoke detectors that mount on standard bases
common to all automatic detection devices. Detectors shall include micro chips to provide the
processing capability for application specific detection. Each smoke detector shall contain an
LED that flashes green for normal condition, flashes amber to indicate a detector trouble
condition and flashes red during an alarm condition of the unit. The micro chips shall allow for
calibration checks, sensitivity checks, sensitivity adjustments, monitoring of its sensing
chamber for build-up of contamination, and constantly verify proper operation. The smoke
detectors shall include a built-in thermostat heat element that allows for programming of smoke
detection, heat detection or “neutral network” detection using algorithms for determining an
alarm threshold condition.

B. Provide remote LED indicating lights at the ceiling at locations corresponding with detectors
located below the floor. Lights shall be compatible with new under floor detection system.

C. Detectors shall be field tested and programmed by a portable programmer/tester unit before
placement in its initiating circuit.

D. After installation of smoke detectors, Contractor shall provide an airtight plastic cover over the
units to keep contaminants from entering the unit in all areas, until time of acceptance. It is the
responsibility of the Contractor to either clean or replace any devices that have become soiled or
contaminated by construction dirt.
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2.7 ALARM LIGHTS.

A. Product Description: NFPA 72, strobe lamp and flasher. Strobe light shall be multi-candela
type with field selectable candela settings of 15, 30, 75 and 110 candelas. Provide strobe lights
with sinc modules to synchronize strobes in common areas in accordance with ADA
requirements. Provide manufacturers standard back box.

2.8 ALARM HORN.

A. Product Description: NFPA 72, surface (in unfinished areas) and flush (in finished areas) type
fire alarm horn with the following features:

1. Sound Rating: 87 dB at 10 feet.
2. Integral strobe lamp and flasher with red lettered “FIRE” on white lens, in compliance

with 2.6.A.
3. Manufacturer’s standard backbox.

2.9 WIRING.

A. All wiring shall be furnished and installed by this Contractor.

1. All wiring shall be installed in electrical metallic tubing (EMT).
2. All system components shall be securely fastened to their support independent of the

wiring. Runs of conduit and wiring shall be straight, neatly arranged, properly supported,
and parallel and perpendicular to walls and partitions.

3. The sizes of the conductors shall be those specified by the manufacturer. Color code
shall be used where specified. All wires shall be tagged at all junction points and shall be
free from grounds or crosses between conductors. Final connections between equipment
and the system wiring shall be made under direct supervision of a factory-trained
representative.

4. All wiring shall be installed to conform to the requirements of the national Electrical
Code, Article 725 for Class 1 Signal Systems, except as otherwise permitted for limited
energy circuits, as described in NFPA 72E. All wiring shall also meet State and Local
codes.

5. The complete electrical installation of the system and all components shall be grounded
in accordance with the National Electrical Code.

2.10 ABORT STATIONS.

A. Abort Stations shall be of the “Dead Man” type and located next to each manual station. The
abort stations shall be supervised and shall indicate a trouble condition at the FM 200 control
unit if depressed. Abort stations will interrupt the timing sequence while depressed. When
released the timing sequence will be continued. “Locking” or “keyed” abort stations shall not
be permitted.
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2.11 EPO STATION.

A. EPO station shall be of the dual-action type, which will require that an outer door be lifted to
expose the actuation door. The concealed release switch shall turn off power to the zone as well
as the CRAC unit in the zone. The front shall be marked emergency power off.

PART 3 - EXECUTION.

3.1 EXAMINATION.

A. Verify that enclosing walls are continuous to enable required concentration to be built up and
maintained for required time to ensure fire is extinguished.

3.2 INSTALLATION.

A. Install in accordance with NFPA 2001.

B. Ream pipe ends. Remove burrs. Bevel plain end ferrous pipe. Remove scale and dirt on inside
and outside before assembly. Blow out pipe before nozzles or discharge devices are installed.

C. Route piping in orderly manner, concealed, plumb and parallel to building structure, and
maintain gradient. Install piping to conserve building space, and not interfere with use of space
and other work.

D. Securely support piping in accordance with ASME B31.1 with allowance for fire extinguishing
agent thrust forces, and thermal expansion and contraction.

E. Install unions downstream of valves and at equipment or apparatus connections.

F. Identify in accordance with NFPA 2001 requirements.

G. If multiple cylinders are required provide same size cylinders containing equal amounts of
liquid.

H. Make final connections between equipment and system wiring under direct supervision of
factory trained representative of manufacturer.

I. Install engraved plastic instruction plate, detailing emergency procedures, at control panel and
at each manual discharge and abort switch location. At control panel identify control logic
units, contacts, and major circuits with permanent nameplates.

3.3 INTERFACE WITH OTHER PRODUCTS.

A. Integrate system with building fire alarm system.
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3.4 FIELD QUALITY CONTROL.

A. Test distribution piping and valving, prior to nozzle installation, to 50 psi air pressure test.
Inspect joints using soap water solution or halide torch or lamp. Repair leaks and retest.
Maintain test pressure for four hours.

B. Upon completion of installation provide final checkout inspection by factory trained
representative of manufacturer to ascertain proper system operation. Leave system in a fully
commissioned and automatic readiness state with circuitry energized and supervised.

C. Test circuits including automatic discharge, manual discharge, equipment shut-down, alarm
devices, and storage container pressure. Test supervision of each circuit.

D. Submit original copies of tests, indicating that factory trained technical representatives of the
manufacturer have inspected and tested systems and are satisfied with methods of installation,
connections and operation.

E. Pressure test entire enclosure with test fan, pressurizing protected area both under positive and
negative conditions. Confirm that leakage is within system design allowance.

3.5 MANUFACTURER'S FIELD SERVICES.

A. Provide experienced manufacturer's field engineer to supervise installation and performance
testing of the system.

3.6 DEMONSTRATION AND INSTRUCTIONS.

A. Demonstrate that components, except cylinder discharge assembly, are functioning properly and
in conjunction with controls system per NFPA 2001.

3.7 TESTING.

A. The piping shall be pneumatically tested in a closed circuit for a period of 10 minutes at 40 psig.
At the end of 10 minutes, the pressure drop shall not exceed 20 percent of the test pressure.

B. A flow test using nitrogen or an inert gas shall be performed on the piping network to verify that
flow is continuous, and that the piping and nozzles are unobstructed.

END OF SECTION 212210
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SECTION 230000 - GENERAL HVAC REQUIREMENTS

PART 1 – GENERAL

1.1 Applicable requirements of the Contract Documents, preceding the Technical Specifications,
apply to this Section.  In the event of conflict between the Specifications, the most stringent
shall apply.

1.2 Separation of these Specifications into Divisions and Sections is for convenience only and is
not intended to establish limits of work.

1.3 Consult index to be certain that set of Documents and Specifications is complete.  Report
omissions or discrepancies to the Owner’s Representative.

1.4 The Contractor shall employ high standards of good workmanship and shall pay special
attention to the safety of the equipment.  The installation of material and equipment shall be in
conformance with the codes and standards listed in Paragraph:  STANDARDS. The agency
having the most stringent requirements shall be adhered to.

1.5 The Contractor shall make a thorough examination of the site and shall make due allowances
for difficulties and contingencies to be encountered.  All dimensions shall be checked and
verified by the Contractor at the site.

1.6 The Contractor and all Sub-Contractors shall have a minimum of three years proven experience
on projects with similar levels of complexity and magnitude.  Experience shall be based on the
experience as a company and not on the experience as individuals.

1.7 The Drawings and Specifications are intended to function as a common set of documents.
Anything shown on the Drawings but not mentioned in the Specifications or mentioned in the
Specifications and not shown on the Drawings shall be equally binding as if both noted on the
Drawings and called for in the Specifications.

1.8 SCOPE

A. The work covered by and included in these Specifications consists of the furnishing of all
materials, all equipment, labor, tools and supervision and performing all operations necessary
for the proper and complete execution of the Heating, Ventilating and Air Conditioning work
in strict accordance with the Specifications and the Drawings and subject to the terms and
conditions of the Contract.

1.9 DEFINITIONS



Project, Project Location
Date
MEI Project: #

GENERAL HVAC REQUIREMENTS 230000-02

A. The term "Contractor" or "HVAC Contractor" or "Mechanical Contractor" when used in this
Specification refers to the Contractor responsible for all work under this Section.

B. The term "Provide" refers to this Contractor purchasing, delivering and installing as a part of
this Contract.

C. The term "HVAC" refers to Heating, Ventilating and Air Conditioning.

D. The term "ATC" refers to Automatic Temperature Controls.

1.10 STANDARDS

A. Meet requirements and recommendations of applicable portions of the latest edition of all codes
and standards, as adopted by the local authority having jurisdiction, including those listed.

1. Air Movement and Control Association Standards (AMCA)

2. 210 Laboratory Methods of Testing Fans for Rating Purposes

3. American Society of Heating, Refrigerating and Air Conditioning Engineers, Inc.
(ASHRAE)

a. 52 Method of Testing Air Cleaning Devices Used in General Ventilation for
Removing Particulate Matter

b. 90-1 Energy Efficient Design for New Building

4. American National Standards Institute Standards (ANSI)

a. ANSI/ASME B16.5 Pipe Flanges and Flanged Fittings
b. ANSI/ASME B16.22 Wrought Copper and Copper Alloy Solder-Joint Pressure

Fittings
c. ANSI/ASME B31.1 Power Piping

5. American Society of Mechanical Engineers (ASME)
a. Boiler and Pressure Vessel Code and Interpretations Section VIII; Unfired

Pressure Vessels (latest edition with addenda)

6. American Society for Testing and Materials Standards (ASTM)

a. A-18 Carbon Steel Forgings For General Purpose Piping
b. A-234 Piping Fittings of Wrought Carbon Steel and Alloy Steel For Moderate and

High Temperature Service
c. A-53 Welded and Seamless Steel Pipe
d. B-88 Seamless Copper Water Tube
e. E-84 Surface Burning Characteristics of Building Materials
f. C-411 Test Method for Hot Surface Performance of High Temperature Thermal

Insulation
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7. American Welding Society Standards (AWS)

a. B3.0 Qualification Procedure

8. Pennsylvania Code Title 34, Labor and Industry

9. 2018 International Building Code (IBC)

10. 2018 International Mechanical Code (IMC)

11. 2018 International Energy Conservation Code (IECC)

12. NFPA 101 Code for Safety to Life from Fire in Buildings and Structures

13. National Fire Protection Association Standards (NFPA)

a. 70 National Electrical Code (NEC)
b. 90A Installation of Air Conditioning and Ventilating Systems
c. 96 Ventilation Control and Fire Protection of Commercial Cooking Operations
d. 255 Surface Burning Characteristics of Building Materials

14. The Hydronics Institute Publications (HI) I=B=R Testing and Rating Code for Finned
Tube (Commercial) Radiation (latest edition)

15. Occupational Safety and Health Administration (OSHA)

16. Public Law 101-336, The Americans with Disabilities Act of 1990

17. Sheet Metal and Air Conditioning Contractors National Association, Inc., Publication
(SMACNA)

a. HVAC Duct Construction Standards: Metal and Flexible, Second Edition
b. Seismic Restraint Manual:  Guidelines For Mechanical Systems, Second Edition

18. Air Conditioning and Refrigeration Institute (ARI)

a. ANSI/ARI 210/240 Unitary Air Conditioning Equipment and Air Source Heat
Pump Equipment

b. ANSI/ARI 410 Forced Circulation Air-Cooling and Air-Heating Coils
c. ANSI/ARI 430 Central Station Air Handling Units
d. ANSI/ARI 550 Centrifugal and Rotary Screw Water-Chilling Packages

19. Underwriters Laboratories Publication (UL)

a. 1025 Electric Air Heaters
b. 1995 Heating and Cooling Equipment

20. The Facility Guidelines Institute (FGI)
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a. 2018 Guidelines for the Design and Construction of Hospitals
b. 2018 Guidelines for the Design and Construction of Outpatient Facilities
c. 2018 Guidelines for the Design and Construction of Residential Health, Care

and Support Facilities

21. Regulations of the Pennsylvania State Police, Fire Marshall Division

22. Pennsylvania Department of Labor and Industry, Fire and Panic Regulations

B. Should any change in the Drawings and/or Specifications be required to conform to the codes,
ordinances, regulations or laws mentioned above, the Owner’s Representative shall be notified
prior to the time of submitting bids.

1.11 NOTIFICATION

A. Trades that have work connected with the heating, ventilating and air conditioning work and
trades that do preparatory work for heating, ventilating and air conditioning shall be notified for
installation requirements and scheduling.

B. The Owner’s Representative shall be informed of the installation schedule to allow sufficient
time for inspection without any work delay.

C. All work shall be coordinated to avoid cutting of work in place and interfering with other
operations.

D. In compliance with Act 38, contact individual companies to have utility locations marked in the
field and to otherwise locate underground objects as may be necessary prior to the start of
construction.

1. Pennsylvania law requires three working days notice for the construction phase and ten
working days in design stage.  Call Pennsylvania One Call System, Inc. (1-800-242-1776,
as of this writing).

1.12 CONTRACT DRAWINGS

A. Contract Drawings are diagrammatic and indicate the relation of piping, ductwork, connections
and equipment.  The Drawings do not indicate all offsets, elbows and fittings that may be
required.  Therefore, the Contractor shall carefully investigate the structural and finish
conditions affecting the work.  The Contractor shall furnish all offsets, elbows, fittings, hangers
and accessories as may be required to meet these conditions at no additional cost to the Owner.

B. Do not scale the Drawings.  The Contractor shall check conditions at the site for dimensions
and sizes pertaining to the structure.

C. Do not deviate from the Drawings without prior approval.

1.13 LINES, GRADES AND SURVEYS



Project, Project Location
Date
MEI Project: #

GENERAL HVAC REQUIREMENTS 230000-05

A. All necessary surveys, lines, grades and measurements are the responsibility of the Contractor
desiring the information for the proper installation of his work.  The Contractor is responsible
for the proper installation of the work with respect to other Contractors.

B. Grades, elevations and locations shown on the Drawings are approximate and the Contractor
shall check all such information on the site before proceeding with the work.

1.14 WORKMANSHIP

A. All equipment, piping, conduit, insulation, fixtures, etc. shall be installed meeting the accepted
standards of the representative industry.

B. All work to be performed shall be done by qualified mechanics.  All mechanics in the employ
of this Contractor on this project shall be skilled in the phases of the work to which they are
used.  The mechanic’s affiliation with labor organizations shall be acceptable to all trades
employed on the project.

1.15 SUBMITTAL PROCEDURES

A. Transmit each submittal with an Owner’s Representative's accepted form.  Include one copy
each for the Owner and the Owner’s Representative in addition to copies required by the
Contractor.

B. Sequentially number the transmittal forms.  Resubmittals to have original number with an
alphabetic suffix.

C. Identify Project, Contractor, Sub-Contractor or Supplier; pertinent Drawing sheet and detail
number and Specification Section number, as appropriate.

D. Apply Contractor's stamp, signed or initialed certifying that review, verification of products
required, field dimensions, adjacent construction work and coordination of information is in
accordance with the requirements of the work and Contract Documents.

E. Incomplete submittals shall not relieve the Contractor of providing a complete and functional
system.

F. Schedule submittals to expedite the Project.  Coordinate submission of related items.

G. Submittals by the Contractor must be in complete compliance with the Contract Documents
unless exceptions are identified.  Exceptions to the Contract Documents may only be made to
improve the project.  Exceptions cannot be taken which would provide an incomplete and/or
nonfunctional system.

H. Exceptions must be included in/on the submittal in a separate paragraph or drawing block
located below the Contractor's stamp identified by the title "Exception to Contract Documents."
Exceptions cannot be part of the standard Contractor's stamp.
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I. Provide space for Contractor and Owner's Representative review stamps.

J. The Owner’s Representative will return Shop Drawings with the following designations:

1. Approved:  Further submission not required.
2. Approved as Noted:  Corrections must be incorporated in final installation.  Further

submission not required unless specifically noted.
3. Noted:  Placed in project files for information only.
4. Revise and Resubmit:  Make necessary changes and resubmit prior to fabrication.
5. Not Approved:  Does not meet project requirements.  Resubmit in accordance with

Contract Documents.

K. Revise and resubmit submittals as required, identify all changes made since previous submittal.

L. Distribute copies of reviewed submittals to concerned parties.  Instruct parties to promptly
report any inability to comply with provisions.

1.16 SHOP DRAWINGS/PRODUCT DATA

A. Submit manufacturer's installation instructions.

B. Submit Shop Drawings and/or catalog cuts for all specified materials and equipment, piping
layouts and ductwork layouts.

C. Submit Shop Drawings and product data grouped to include complete submittals of related
systems, products and accessories in a single submittal.

D. Mark dimensions and values in units to match those specified.

E. Show equipment sizes and locations, by dimensions, of ducts, equipment and other items.

F. Include wiring diagrams, hole location and sizes and other data that could affect work by other
trades.

G. Show manufacturer's names, trade names, catalog numbers, accessories, special features and
rating data.

H. Indicate required clearances for operating parts, for removal and for servicing.

I. Show performance data, including fan and pump curves.

J. Show sound power levels of all rotating equipment.

K. Indicate efficiencies and air leakage rates for filters and filter housings.

1.17 SUBSTITUTIONS
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A. Any bidder wishing to substitute "or equal" equipment may request a substitution.
Manufacturers which are submitted as substitutions for approved equal status are considered to
have equipment of similar quality; however, the Contractor shall not assume that a piece of
equipment by a manufacturer submitted as a "substitution" will be automatically accepted.
Compliance with the Drawings and Specifications is still required.  If the substituted material
is considered to be unacceptable, the Contractor shall provide the equipment as originally
specified.

B. Substitutions are encouraged when there is significant cost savings or an improvement to
project.  Submit reasons for changes with any requests for substitution.  All requests for
substitutions must be made within 30 days of contract award unless stated otherwise in the
General Conditions.

C. Bid alternates shall be clearly defined on the bid forms in order to be evaluated during the
bidding process.

D. By submitting an alternate or substitution, the Contractor automatically agrees to the following:

1. The Owner shall be reimbursed by the Contractor for any additional costs incurred by the
Owner’s Representative to review the substituted materials, in accordance with the then
current Owner’s Representative's hourly rate.

2. The Owner shall be reimbursed by the Contractor for any additional costs incurred by the
Owner’s Representative for field or office conferences caused by the substituted
materials in accordance with the then current Owner’s Representative's hourly rate.

3. The consideration of alternates/substitutions does not obligate the Owner's
Representative to accept same.

4. In the event a brand is approved and substituted, it is the responsibility of the Contractor
to so coordinate his substituted material into the original work at no extra cost to the
Owner or any other Contractor.

1.18 CUTTING AND PATCHING

A. In new construction, the Contractor shall give the General Contractor complete information as
to size of openings required in floors and walls, etc., so that such openings may be provided as
the project progresses.  In existing construction, the Contractor shall do his own cutting and
patching required for the installation of his work.

B. If openings are omitted or are incorrect through failure of the Contractor to follow these
instructions, the Contractor shall, at his own expense, engage the trade, which originally
installed the work, to cut and patch to the satisfaction of the Owner’s Representative.

C. All cutting and patching of every nature required in connection with this Contract shall be done
by the Contractor with mechanics experienced in their respective lines of work.  All patching
shall match adjacent finishes.
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D. All cutting in the building shall be done with great care so as not to leave an unsightly surface,
which may not be concealed by plates, escutcheons or other normal concealing construction.  If
such unsightly conditions occur, the Contractor shall be required, at his own expense, to engage
the General Contractor to replace the damaged materials with new materials.

1.19 CONCRETE AND MASONRY WORK

A. Unless otherwise noted, all concrete bases, reinforcing, etc. and masonry work required to
install the respective Contract Work shall be furnished and installed by the respective
Contractor.

B. The Contractor shall furnish all materials, labor, equipment and tools necessary to complete
concrete work.

C. Contractor shall provide minimum of four inch thick concrete bases under all floor mounted
equipment.

D. All concrete work shall comply with the requirements of the ACI Building Code (ACI 318), the
ACI Detailing Manual (ACI 315) and the Specifications for Structural Concrete for Buildings
(ACI 301).

E. All reinforcing steel shall be manufactured from high strength billet steel conforming to ASTM
Designation A-615, Grade 60.  WWF shall comply with ASTM A-185.

1.20 MATERIALS

A. All materials and equipment provided by this Contractor shall be new, without imperfections
and blemishes and shall be protected from the elements prior to installation in building.

B. All equipment shall be tested, listed and labeled by an approved authority (UL, AGA, ETL) and
shall be installed in accordance with its listing.  Installation instructions shall be available at the
job site.

C. All equipment subject to specific requirements of the Owner's insurance company (gas trains,
etc.) shall meet the insurance companies’ requirements.

1.21 METHODS

A. The HVAC Contractor shall confer with all other Contractors and shall apply for detailed and
specific information regarding the location of all equipment as the final location may differ from
that indicated on the Drawings.  Ductwork, piping or equipment improperly placed because of
the HVAC Contractor's failure to obtain this information shall be relocated and reinstalled by
the HVAC Contractor without additional expense to the Owner.



Project, Project Location
Date
MEI Project: #

GENERAL HVAC REQUIREMENTS 230000-09

B. Each Contractor, upon request of the Owner’s Representative shall expedite the work of a
specific area, section or part of the project to permit the installation of another part of the work.

C. All ductwork, piping, accessories and equipment shall be installed in such a manner as to
preserve access with sufficient space provided for proper operation and maintenance to any
existing equipment or to any new equipment installed under this Specification or under other
Specifications or Contracts for this building.

D. This Contractor shall coordinate his work with that of other trades so that all work may be
installed in the most direct manner and so that interference between piping, ducts, equipment,
architectural or structural features will be avoided.  In the case interference results, the Owner’s
Representative shall decide which work is to be relocated, regardless of which is first installed.
Such relocation shall be at no additional cost to the Owner.

E. All materials and equipment installed by the Contractor shall be firmly supported and secured
to the building structure where required.

F. All items of labor, material and equipment not specified in detail or shown on the Drawings but
incidental to, or necessary for, the complete and proper installation and proper operation of the
work described herein or reasonably implied in connection therewith, shall be furnished as if
called for in detail by the Specifications or Drawings.

G. The Contractor shall provide isolation valves and unions or flanges at all pieces of equipment
and at all branch take-offs serving five or more pieces of equipment (whether indicated or not)
to facilitate replacement or service of the equipment.

H. All equipment shall be installed in accordance with the manufacturer's recommendations and
installation instructions.  The manufacturer's installation instructions shall be considered part of
this Contract.

1.22 SCHEDULING OF WORK

A. The Contractor shall attend all planning meetings, provide scheduling information and work
with all trades to obtain a workable project schedule that meets the Owner's requirements.

1.23 PROTECTION

A. Each Contractor shall effectively protect his work and materials with tarpaulins or heavy plastic
material against dirt, water, chemicals, plaster or damage during the entire period of installation
or until he is directed to remove the coverings by the Owner’s Representative.  Any damaged
material must be removed and replaced by the Contractor without additional cost regardless of
the cause of the damage.  All openings in pipes, fittings, ductwork, etc. must be effectively
sealed to exclude dirt, sand and other foreign substances.

1.24 PROTECTION OF OWNER'S EQUIPMENT
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A. The Contractor shall provide any temporary work required to protect the Owner's equipment
and to contain the dust generated during construction.  Any measures taken by the Contractor
for the protection of equipment shall be installed to the satisfaction of the Owner or the Owner’s
Representative, which may include any and all provisions listed in DIVISION-1:  GENERAL
REQUIREMENTS and/or in accordance with the appropriate Technical Specifications for
wood and plastics in DIVISION-6.  An approved protection material is nylon reinforced flame
retardant and anti-static Griffolyn T-55 ASFR 8 mil film.  Telephone No. 1-800-231-6074.

1.25 RUBBISH REMOVAL AND CLEANUP

A. Each Contractor is responsible for periodic removal of all rubbish resulting from his work.  All
surplus material, refuse, rubbish, etc., shall be removed from the job site at completion of
Contract.  The Owner’s Representative must be satisfied with the removal and cleanup.

1.26 DELIVERING AND STORAGE OF MATERIALS AND EQUIPMENT

A. Deliver accessories, small-unmarked parts, adhesives, and incidental items to the site in
manufacturer's original, unopened, labeled containers.

B. Store materials and equipment to prevent damage and injury.  Store ferrous materials to prevent
rusting.  Store equipment to prevent staining and discoloring.

1.27 AS-BUILT DRAWINGS

A. During construction, the Contractor shall maintain a record set of red lined installation prints.
He shall record on these prints, all deviations from the Contract Drawings in pipe sizing, duct
sizing, equipment, pipe or duct location, depth of pipe cover and details.

B. At the completion of the work, the Contractor shall transfer this information neatly onto sepias
and forward these sepias and the as-built prints to the Owner's Representative.

C. [At the completion of the work, the Contractor shall transfer this information onto one set of
prints and onto computer generated construction documents and forward the as-built prints and
an electronic copy to the Owner's Representative.

1.28 OPERATION AND MAINTENANCE INSTRUCTIONS

A. Prior to completion of this project, the Contractor shall deliver to the Owner's Representative
for approval three copies of an Operating and Maintenance Manual consisting of items outlined
hereinafter.

B. The purpose of this manual is to assist the Owner in routine operation, maintenance, servicing,
troubleshooting and procurement of replacement parts.  All information in the manual shall be
as-built and only material pertinent to the project shall be included.
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C. The manual shall include the following:

1. Manuals shall be bound, 8-1/2 x 11-inch text pages and set in three-ring binders with
durable covers.

2. Prepare binder covers with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS," title of project and subject matter of binder when multiple binders
are required.  All subject matter shall be in typewritten format.

3. Internally subdivide the binder contents with permanent page dividers, logically
organized as described below; with tab labeling clearly printed under reinforced
laminated plastic tabs.

4. Contents:  Prepare a Table of Contents for each volume with product or system
description identified, type on white paper.

5. Part 1: Directory, listing names, addresses and telephone numbers of Owner's
Representative, Contractor, Sub-Contractors and major equipment suppliers.

6. Part 2:  Operation and maintenance instructions, arranged by system and subdivided by
Specification Section.  For each category, identify names, addresses and telephone
numbers of Sub-Contractors and suppliers.  Operating and start-up instructions shall be
written in a concise step-by-step manner.  Maintenance instructions shall include
maintenance schedules, procedures, adjustments and troubleshooting techniques.  All
non-pertinent information in the manuals shall be either eliminated or crossed out in a
neat and thorough manner.  Identify the following:

a. List of equipment
b. Parts list for each component
c. Operating instructions
d. Maintenance instructions for equipment and systems

7. Part 3:  Project documents and certificates, including the following:

a. Corrected shop drawings and product data
b. Control wiring diagrams
c. Certificates
d. Photocopies of warranties
e. Valve tag list

8. Submit one copy of completed volumes in final form 30 days prior to final inspection.
This copy will be returned after final inspection, with the Owner’s Representative's
comments.  Revise content of documents as required prior to final submittal.

9. Submit final volumes revised, within ten days after Owner's review.

1.29 IDENTIFICATION OF MATERIALS AND EQUIPMENT
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A. Label concealed and exposed piping not more than 25 feet on centers and adjacent to all valves
and equipment for easy identification.  This does not apply to control compressed air,
underground pipe or pipe located within walls.  Show flow arrows and medium conveyed in the
pipe.  Labels shall conform to ANSI A13.1 for color, letter size and marker length.

B. Identify starters, fans, air conditioning units and other equipment with permanent plates giving
name of item, manufacturer's name and operating characteristics.

C. Show, for items with moving parts, complete information regarding lubricating materials and
frequency of lubrication.

D. Valve tags shall be provided on all valves.  Tags shall be two inches in diameter, brass, Style
300-BL as manufactured by Seton Name Plate Corporation.  Each tag shall be securely fastened
to the valve stem with brass "S" hooks.  Additional tags shall be fastened on ceiling tiles or
access doors to further identify concealed valves.

E. Each tag shall be stamped showing the system name, valve identification number, function and
position (i.e., N.O., N.C., Balancing Two-Way, Modulating, etc.).

F. The Contractor shall provide a typewritten valve list segregated by systems, showing valve
number, equipment served or system function and location in building by room and nearest
column.  The list should be on 8-1/2 x 11 inch paper bound in plastic binder and three copies
submitted to the Owner or the Owner’s Representative for approval and after approval, six
copies for final information.

1.30 PAINTING

A. Where factory finishes are provided and no additional field painting is specified; all marred or
damaged surfaces shall be touched up or refinished to a smooth and uniform finish.

B. All exposed ferrous metalwork, pipe, supports, hangers, insulation, exterior equipment
including aluminum and other surfaces not factory painted shall be painted with one prime and
two finish coats.  Paint, surface preparation and application shall be as specified in Section:
PAINTING.  Colors shall match existing work or shall be as selected by the Owner's
Representative.

1.31 LAWS, ORDINANCES AND REGULATIONS

A. All systems in all and/or part shall conform to all pertinent laws, ordinances and regulations of
ALL bodies having jurisdiction, at all governing levels.  In case of conflict between governing
levels, the more stringent law shall apply.  As a minimum, all work shall comply with BOCA
Mechanical Code, NFPA, OSHA, SMACNA and Pennsylvania Labor & Industry requirements.

1.32 The Contractor shall pay all fees, prepare and submit all utility applications and obtain and pay
for all permits and inspections required for his work including L&I boiler room plans and L&I
inspections and approvals.
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1.33 BUILDING EXPANSION JOINTS AND FIRE RATED ASSEMBLIES

A. Provide expansion joints in ductwork and piping where they cross building expansion joints.

B. Provide fire dampers in all penetrations through fire rated floors, walls and partitions and
provide ceiling radiation dampers in penetrations through fire rated ceiling assemblies as
required to maintain the necessary fire rating and/or UL rating of the assembly.

C. Meet all requirements of Underwriter's Laboratories and all applicable codes for maintaining
the integrity of all fire rated assemblies.

D. Seal space around ducts, pipes or conduits with approved fireproof material where they pass
through fire rated assemblies.

1.34 ACCESS DOORS

A. The Contractor shall provide access panels/access doors for access to dampers, valves,
controllers or any other equipment or component requiring access for maintenance, adjustment
or service wherever these items are concealed in building walls, partitions or ceilings.  Frames
shall be anchored in walls, partitions or ceilings and shall be set true to lines of the building and
flush with the finished surfaces.  Access panels/access doors shall be as specified in the General
Construction Sections of the Specifications.

1.35 FASTENING, SUPPORTS AND HANGERS

A. All fastenings, supports, hangers, miscellaneous steel, clamps and anchors shall be of the type
made for the specific purpose for which they are to be used.  Toggle bolts or machine bolt
fastenings shall be used for hollow tile, terra cotta or lath construction.  Machine screws shall
be used for structural steel fastenings.  Lead expansion shield and machine screws or lag screws
shall be used for solid masonry fastening.  Lag screws shall be used for wood fastening.  All
equipment, piping and ductwork shall be rigidly and firmly installed to prevent swaying,
vibrating or sagging by malleable or wrought steel hangers of standard design, pipe clamps or
fabricated steel supports of approved design.  Hangers of horizontal piping runs shall be
adjustable clevis-type.  Perforated strap iron hangers and caddy clips are not permissible.

1.36 SOUND PARTITIONS

A. Contractor shall be responsible to identify all sound partitions indicated on the architectural
plans.  Contractor shall seal all penetrations through the wall to maintain the sound absorption
integrity of the partition.

1.37 CONCRETE INSERTS
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A. The HVAC Contractor shall provide and install concrete inserts of an approved carbon steel
wedge-type for all hangers.  Where two or more parallel pipes are installed continuous inserts
may be used.  Where required to distribute the load on the inserts, a piece of reinforcing steel
of sufficient length shall be passed through the insert.  Each insert shall include a knockout
piece.  Inserts shall have a minimum safety factor of five.

1.38 SLEEVES

A. The HVAC Contractor shall provide and install sleeves where required to protect equipment or
facilities in the installation.  Each sleeve shall extend through its respective floor, wall or
partition and shall be cut flush with each surface unless otherwise required.

B. Sleeves in bearing and masonry walls, floors and partitions shall be of standard weight steel
pipe, finished with smooth edges.  For other masonry partitions, through suspended ceilings and
for concealed vertical piping, sleeves shall be No. 22 U.S.G. galvanized iron.

C. All sleeves shall be properly installed and securely cemented in place.

D. Floor sleeves shall extend one inch above the finished floor.  Space between floor sleeves and
passing conduit shall be caulked with an approved graphite packing or waterproof caulking
compound.

E. Where pipes pass through waterproofed floors or walls, design of sleeves shall be such that
waterproofing can be flashed into and around the sleeves.

F. Where pipes, ducts or conduits pass through fire resisting portions of the structure, the annular
space between the sleeve and the pipe, duct or conduit shall be filled with an approved fireproof
material as required to maintain the fire rating of that portion of the structure.  "Firestop
Penetrator," or "Proseal Plug Devices" as manufactured by ProSet Systems (or approved equal)
shall be used for piping and conduit.

G. See architectural drawings for fire ratings of building components.

1.39 FIRE STOPPING

A. The contractor shall be responsible to provide and install fire-stopping materials and/or systems
where his work penetrates fire and/or smoke rated portions of the building and non-fire
resistance-rated assemblies.  All materials used shall be manufactured such that they are
intended to resist the spread of fire and the passage of smoke.  This includes but is not limited
to rated walls, floors, shafts, ceilings, and non-fire resistance-rated horizontal assemblies.  All
fire stopping materials used shall have a fire resistance rating equal to or greater than the rated
assembly for which they are installed.

B. For locations where the installed fire stopping material is exposed to normal view, the
contractor shall conceal the material with chrome-plated escutcheon plates or other materials
that have a flame-spread value of 25 or less and a smoke developed rating of 50 or less, as
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determined per ASTM E 84.  The concealing device shall be approved by the owner's
representative prior to installation.  Provide shop drawings for each device.

C. The contractor shall provide components/accessories for each fire-stopping system that are
needed to install fill materials and to comply with all system performance requirements as
recommended by the fire stopping material manufacturer.  Accessories include but are not
limited to:  mineral wool insulation, ceramic fiber, sealants used to aid in the formation of the
fire stopping materials, fire-rated formboard, joint fillers and sealers, collars and steel sleeves.

D. Fire stopping materials and systems shall include, but are not limited to, the following:  fire
barrier caulk and sealants, intumescent caulk, intumescent putty, intumescent wrap strips,
silicone foams and sealants, fire barrier composite sheets and cast-in-place fire barrier systems.

E. Fire stopping materials and systems shall be as manufactured by 3M Fire Protection Products,
Hilti Corporation, or ProSet Systems Inc.

1.40 ANCHOR BOLTS

A. The Contractor shall provide and set in place, at the time of pouring of concrete foundations, all
necessary anchor bolts as required for the equipment called for in these Specifications.  Anchor
bolts shall be of the hook-type, of proper size and length to suit the equipment.  Anchor bolts
shall be set in pipe sleeves of approximately twice the bolt diameter and one half the embedded
length of the bolt.  The Contractor shall assume full responsibility for proper coordination and
placement of the bolts.  Upon completion of equipment installation, pipe sleeves shall be
caulked in accordance with Paragraph:  "SLEEVES" in this Section of the Specifications.

1.41 WORK IN THE EXISTING BUILDING

A. The HVAC Contractor shall be responsible for thoroughly surveying the existing building to determine
the extent and cost of installing new equipment and materials in the existing building.

B. All new equipment and materials shall be installed in the existing building as herein specified.

C. All Contractors, before starting any cutting of the present building, must first obtain approval from the
Owner’s Representative on the site before cutting at each location.  This Contractor shall provide any
temporary work required to retain the dust generated by his work as may be directed by the Owner’s
Representative.  All dust found, which has escaped the area of cutting, shall be properly removed by the
Contractor without additional cost to the Owner.

D. All openings cut into the exterior of the existing structure must be completely sealed and waterproofed
before leaving the job site each day.  This shall be done by the Contractor responsible for the cutting.

E. Contractor should not assume utilities can be installed as shown.  Drawings are diagrammatic and utilities
may need to shift to accommodate existing conditions.  In some cases equivalent duct sizes may be
required to be used or relocating and existing utility may expedite or simplify construction.  It is believed
that in general the project can be constructed with utilities in approximately the locations as shown.
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F. Construction phasing could require installation of some temporary feeds and system shutdowns to
accommodate construction.

1.42 INTERRUPTION OF SERVICES

A. The Contractor shall schedule his work to avoid any interruption of any utility services to the operation
areas of the building during normal working hours.  Interruption of services shall be done during off
hours at no additional cost to the Owner:

B. The Contractor shall notify the Owner and the Owner’s Representative at least three days prior to any
interruption of services.  The scheduling of all interruptions shall be approved by the Owner.

1.43 DEMOLITION

A. The Contractor shall perform all demolition work as indicated on the Drawings and as described below
as part of this Contract:

B. The Contractor shall cut and patch as required to perform the demolition work.  All openings created
must be repaired to match existing conditions.

C. All cutting and patching shall be performed by mechanics experienced in their respective line of work.
If the Owner’s Representative is not satisfied with quality of work, the Contractor shall be required, at
his own expense, to engage the General Contractor to replace damaged materials with new materials.

D. The Owner shall be given the opportunity to retain ownership of all removed materials and equipment.
All such items shall be carefully handled and protected and shall be stored by this Contractor at the site
as directed by the Owner.  Any such materials and equipment not desired by the Owner shall become the
property of the Contractor and shall be removed promptly from the project site.  Disposal shall be in
accordance with the regulations of the authorities at the disposal site.

E. If the Contractor encounters or suspects hazardous or toxic material, the Contractor shall advise the
Owner immediately.  The work in the affected area shall not be resumed by the Contractor until the
hazardous material has been removed or rendered harmless by the Owner.

1.44 AUXILIARY DRAIN PANS

A. Provide an auxiliary drain pan with water sensor below all ceiling mounted equipment that is able to
generate condensate.  Drain pans shall be custom built to fit below unit and shall be constructed of 18
gauge sheet metal with welded ends as required to form a water-tight drain pan.  Drain pan shall be a
minimum of 1-1/2 inch deep.  Drain pan shall be supported from the unit supports or shall be supported
independently from the building structure.

B. Water sensor:  Contractor shall provide a water sensor in the auxiliary drain pan that will shut-down the
unit if water is detected in the pan.  Sensor shall be Model JMP series with ‘L’ mounting bracket as
manufactured by Kele or EZ Trap Model EZT-226 with EZT-113B or equal.  Install in accordance with
manufacturer’s instructions.

1.45 DUCT SMOKE DETECTORS

A. Contractor shall provide duct smoke detectors in the return of all units 2,000 cfm or greater.
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1.46 COORDINATION DRAWINGS

A. In addition to the required manufacturer and “field” Shop Drawing submittals, all trades shall participate
in the preparation of composite coordination drawings.

B. Each trade shall show planned mechanical/plumbing work on minimum 3/8” = 1’-0" layout drawings
(plan & section views) and participate in a minimum of 15 coordination meetings initiated by the General
Contractor. Meetings shall include installers of plumbing, HVAC, fire protection, insulation, and
electrical work.

C. Under the General Contractor’s supervision, the ductwork contractor shall prepare composite
utility/service drawings which overlay all trades’ work.

D. The completed drawings shall show interfaces of ductwork, electrical conduit and cable trays, fire
protection and plumbing lines sized 1-1/2 inch and above (diameters include exterior insulation). All
drain lines shall be illustrated regardless of size to ensure adequate “fall” is achievable in concealed
cavities

E. Prepare drawings to show clearances for installing and maintaining insulation, breaking down equipment,
pulling tubes, replacing filters and motors, valve stem movement and similar requirements.

F. Provide details and sections as needed to conclusively show successful coordination and integration of
work.

G. Access door requirements to satisfy the needs of Paragraph E shall be located.

H. The Professional will not supervise coordination which is the exclusive responsibility of the Contractor.

1.47 WARRANTY

A. The systems specified herein shall be guaranteed to be free from defects in workmanship and
material under normal use and service for a period of one year (five years for all compressors)
from date of substantial completion.

B. If, within the aforementioned warranty period, any material specified herein is proven to be
defective in any way, it shall be replaced or repaired at no additional cost to the Owner.
Warranty shall include providing of all labor and materials necessary for repair or replacement
of any defective components.  The Contractor is responsible for costs of any services required
by equipment suppliers that are not included in suppliers' warranties.

C. The Contractor shall, after acceptance of the installation by the Owner or the Owner's
Representative, provide any service incidental to the proper performance of the systems under
the warranties outlined above for the time periods listed above.

PART 2 – PRODUCTS (Not Used)
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PART 3 – EXECUTION (Not Used)

END OF SECTION 230000



GENERAL HVAC REQUIREMENTS

Bucks County Free Library Doylestown Branch
IT & Server Room 230010-01

SECTION 230100 - GENERAL HVAC EQUIPMENT

PART 1 - GENERAL

1.1 DOCUMENT INCLUDES

A. Duct Smoke Detectors
B. Pipe and Equipment Hangers and Supports
C. Equipment Bases and Supports
D. Sleeves and Seals
E. Flashing and Sealing Equipment and Pipe Stacks
F. Single Phase Electric Motors
G. Three Phase Electric Motors
H. Nameplates
I. Tags
J. Stencils
K. Pipe Markers
L. Vibration Isolation

1.2 REFERENCES

A. ASME - B40.1 - Gauges - Pressure Indicating Dial Type - Elastic Element.
B. ASTM E1 - Specification for ASTM Thermometers.
C. ASTM E77 - Verification and Calibration of Liquid-in-Glass Thermometers.
D. UL 393 - Indicating Pressure Gauges for Fire and Protection Services.
E. ASTM F708 - Design and Installation of Rigid Pipe Hangers.
F. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
G. MSS SP69 - Pipe Hangers and Supports - Selection and Application.
H. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices.
I. NFPA 13 - Installation of Sprinkler Systems.
J. NFPA 14 - Installation of Standpipe and Hose Systems
K. NEMA MG 1 - Motors and Generators.
L. NFPA 70 - National Electrical Code.
M. ASME A13.1 - Scheme for the Identification of Piping Systems.

1.3 SUBMITTALS

A. Submit in accordance with provisions of Document 230010.

B. Product Data:
1. Flexible Pipe Connectors:  Indicate maximum temperature and pressure rating, face-to-face length,

live length, hose wall thickness, hose convolutions per foot and per assembly, fundamental
frequency of assembly, braid structure, and total number of wires in braid.
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2. Expansion Joints:  Indicate maximum temperature and pressure rating, and maximum expansion
compensation.

3. Gauges and Meters:  Provide list which indicates use, operating range, total range, and location for
manufactured components.

4. Supports and Anchors:  Provide manufacturers catalog data including load capacity.
5. Motors:  Provide wiring diagrams with electrical characteristics and connection requirements.
6. Mechanical Identification:  Provide manufacturers catalog literature for each product required.
7. Vibration Isolation:  Provide schedule of vibration isolator type with location and load on each.

C. Shop Drawings:  Indicate inertia bases and locate vibration isolators, with static and dynamic load on each.

1.4 REGULATORY REQUIREMENTS

A. Conform to applicable electrical code.

B. Products Requiring Electrical Connection:  Listed and classified by Underwriters' Laboratories, Inc., as
suitable for the purpose specified and indicated.

1.5 PERFORMANCE REQUIREMENTS FOR PIPING EXPANSION COMPENSATION

A. Provide structural work and equipment required to control expansion and contraction of piping.  Verify
that anchors, guides, and expansion joints provided, adequate protect system.

PART 2 - PRODUCTS

2.1 DUCT SMOKE DETECTORS

A. Contractor shall provide duct smoke detectors in the return of all units 2,000 cfm or greater.

2.2 TEST PLUGS

A. Test Plug:  1/4" or 1/2" brass fitting and cap for receiving 1/8" outside diameter pressure or temperature
probe with Nordel core for temperatures up to 350F.

B. Test Kit:  Carrying case, internally padded and fitted containing one 2-1/2" diameter pressure gauges, one-
gauge adapters with 1/8" probes, two 1" dial thermometers.

2.3 FLASHING

A. Metal Flashing: 26-ga galvanized steel.

B. Metal Counterflashing: 22-ga galvanized steel.

C. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.
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D. Caps: Steel, 22-ga minimum; 16-ga at fire resistant elements.

2.4 SLEEVES

A. Sleeves for Pipes Thru Non-fire Rated Floors:  18-ga galvanized steel.

B. Sleeves for Pipes Thru Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:  Steel pipe or
18-ga galvanized steel.

C. Sleeves for Pipes Thru Fire Rated and Fire Resistive Floors and Walls, and Fire Proofing: Prefabricated
fire rated sleeves including seals, UL listed.

D. Sleeves for Rectangular Ductwork:  Galvanized steel.

E. Firestopping Insulation: Glass fiber type, non-combustible.

F. Sealant: Acrylic.

2.5 MOTORS

A. Manufacturers:
1. Century
2. Westinghouse
3. Lincoln
4. Baldor
5. Or accepted substitute

B. General Construction and Requirements
1. Motors Less Than 250 Watts, for Intermittent Service:  Equipment manufacturer's standard and need

not conform to these specifications.
2. Electrical Service:

a. Refer to Document 260180 for required electrical characteristics.
3. Type:

a. Open drip-proof except where specifically noted otherwise.
b. Motors: Design for continuous operation in 40C environment.
c. Design for temperature rise in accordance with NEMA MG 1 limits for insulation class,

service factor, and motor enclosure type.
d. Motors with frame sizes 254T and larger: Energy Efficient Type.

4. Explosion-Proof Motors: UL approved and labeled for hazard classification, with over temperature
protection.

5. Visible Nameplate: Indicating motor horsepower, voltage, phase, cycles, RPM, full load amps,
locked rotor amps, frame size, manufacturer's name and model number, service factor, power factor,
efficiency.

6. Wiring Terminations:
a. Provide terminal lugs to match branch circuit conductor quantities, sizes, and materials

indicated. Enclose terminal lugs in terminal box sized to NFPA 70, threaded for conduit.
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b. For fractional horsepower motors where connection is made directly, provide threaded
conduit connection in end frame.

2.6 TAGS

A. Plastic Tags: Laminated three-layer plastic with engraved black letters on light contrasting background
color. Tag size minimum 1-1/2" diameter.

B. Chart:  Typewritten letter size list in anodized aluminum frame. Room numbers shall correspond to Owners
room numbering system.

2.7 STENCILS

A. Stencils: With clean cut symbols and letters of following size:
1. 3/4 to 1-1/4" Outside Diameter of Insulation or Pipe:  8" long color field, 1/2" high letters.
2. 1/2 to 2" Outside Diameter of Insulation or Pipe: 8" long color field, 3/4" high letters.
3. 2-1/2 to 6" Outside Diameter of Insulation or Pipe: 12" long color field, 1-1/4" high letters.
4. 8 to 10" Outside Diameter of Insulation or Pipe: 24" long color field, 2-1/2" high letters.
5. Over 10" Outside Diameter of Insulation or Pipe: 32" long color field, 3-1/2" high letters.
6. Ductwork and Equipment:  2-1/2" high letters.

B. Stencil Paint: As specified in Document 09900, semi- gloss enamel, colors conforming to ASME A13.1.

2.8 PIPE MARKERS

A. Color: Conform to ASME A13.1.

B. Plastic Pipe Markers: Factory fabricated, flexible, semi- rigid plastic, preformed to fit around pipe or pipe
covering; minimum information indicating flow direction arrow and identification of fluid being conveyed.

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive adhesive backing and printed
markings.

D. Underground Plastic Pipe Markers: Bright colored continuously printed plastic ribbon tape, minimum 6"
wide by 4 mil thick, manufactured for direct burial service.

2.9 VIBRATION ISOLATORS

A. Neoprene Pad Isolators:
1. Rubber or neoprene waffle pads.

a. 30 durometer.
b. Minimum 1/2" thick.
c. Maximum loading 40 psi.
d. Height of ribs shall not exceed 0.7 times width.

2. Configuration:  Single layer.
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B. Rubber Mount or Hanger:  Molded rubber designed for 0.5" deflection with threaded insert.

C. Glass Fiber Pads:  Neoprene jacketed pre-compressed molded glass fiber.

2.10 ROOF PIPE PORTAL ASSEMBLY

A. Provide roof pipe curb assembly as manufactured by Pate Co. Style PCA or approved substitute.

B. Pipe curb assembly shall be constructed of insulated galvanized steel curb with 2" wood nailer, plastic
cover and graduated neoprene boots with stainless steel clamps.

C. Provide pipe curb assembly for piping that penetrates roof membrane.

2.11 ROOF EQUIPMENT SUPPORTS

A. Provide roof equipment support as manufactured by Pate Co. Style ES or approved substitute.

B. Equipment support shall be constructed of galvanized steel with continuous welded seams for stiffness and
moisture protection. Support shall be built-in raised cant, wood nailer and be 12" high minimum.

2.12 FIRE STOPPING

A. Acceptable Manufacturer:
1. EGS Nelson Firestop Product
2. 3M
3. Accepted substitute

B. Products:
1. Nelson ES1399 Elastomeric Sealant:  Water based acrylic latex, endothermic fire protective sealant.

It is used for applications of through firestop penetrations and in construction joints.  It is available
in two grades, N/S (Non-Sag) for wall and overhead installations, and S/L (Self-Leveling) for floor
installations.

2. Nelson WRS+ Firestop Wrap Strips:  To be used as a wrap-around PVC type pipe.  After the pipe
is covered with the correct number of wraps the WRS+ is covered with a field cut and fabricated
collar cover used in conjunction with CLK or FSP which provide a smoke seal.

3. Nelson PCS Pipe Choke System Collars:  To be used on PVC type pipes and conduits to produce an
immediate smoke and fire seal.  Each PCS is pre-filled with a highly intumescent pliable putty
material.  Collars are furnished in exact sizes from 1.5" to 4". Collars are UL System Classified for
through penetrations of drywall or concrete/masonry assemblies.

4. Nelson LBS+ Firestop Latex Based Sealant:  A one part “Latex-Water Based” Intumescent caulk
that is of a non-sag formulation for use in all applications, wall, floor and overhead.

2.13 STARTERS

A. All starters shall be Hand/Off/Auto Type.
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B. Starters for rooftop equipment (HRU’s, HP’s, EF’s, etc.) shall be mounted at the unit on the roof and shall
be NEMA rated, weatherproof for exterior installation.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Mechanical Identification:
1. Install plastic nameplates with corrosive-resistant mechanical fasteners, or adhesive. Apply with

sufficient adhesive to ensure permanent adhesion and seal with clear lacquer.
2. Install tags with corrosion resistant chain.
3. Apply stencil painting in accordance with Document 09900.
4. Install plastic pipe markers in accordance with manufacturer's instructions.
5. Install plastic tape pipe markers complete around pipe in accordance with manufacturer's

instructions.
6. Install underground plastic pipe markers 6 to 8" below finished grade, directly above buried pipe.
7. Identify air handling units, heat pump, pumps, heat transfer equipment, tanks, and water treatment

devices with stencil painting. Small devices, such as in-line pumps, may be identified with tags.
8. Identify control panels and major control components outside panels with plastic nameplates.
9. Identify thermostats relating to terminal boxes or valves with nameplates.
10. Identify valves in main and branch piping with tags.
11. Identify air terminal units and radiator valves with numbered tags.
12. Tag automatic controls, instruments, and relays. Key to control schematic.
13. Identify piping, concealed, or exposed, with plastic pipe markers. Use tags on piping 3/4" diameter

and smaller. Identify service, flow direction, and pressure. Install in clear view and align with axis
of piping. Locate identification not to exceed 20' on straight runs including risers and drops, adjacent
to each valve and Tee, at each side of penetration of structure or enclosure, and at each obstruction.

14. Identify ductwork with stenciled painting. Identify with air handling unit identification number and
area served. Locate identification at air handling unit, at each side of penetration of structure or
enclosure, and at each obstruction.

15. Provide ceiling tacks to locate valves or dampers above T-bar type panel ceilings. Locate in corner
of panel closest to equipment.

16. Provide Valve Identification Chart. Post framed chart in Boiler Room.

B. Vibration:
1. Install isolation for motor driven equipment.
2. Bases:

a. Set steel bases for 1" clearance between housekeeping pad and base.
b. Set concrete inertia bases for 2" clearance between housekeeping pad and base.
c. Adjust equipment level.

3. Prior to making piping connections to equipment with operating weights substantially different from
installed weights, block up equipment with temporary shims to final height. When full load is
applied, adjust isolators to load to allow shim removal.

4. Connect wiring to isolated equipment with flexible hanging loop.
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5. All vibration isolation devices, including steel bases and pouring forms, shall be supplied by a single
manufacturer.

6. All piping located in Mechanical Rooms or Boiler Rooms shall be isolated from the building
structure by means of spring hangers.

7. For Air Handlers not located in the Mechanical Rooms, all piping 1" in diameter or greater shall be
isolated with spring hangers having the same deflection, for the first three hangers, as those for the
machine to which it is connected.

8. Bases for all end suction pumps shall be sized to include supports for the suction and discharge
elbows.

9. Flexible conduit shall be used for all electrical connections to isolated equipment. Flexible conduit
shall be 50% longer than the actual distance between the rigid conduit and the equipment electrical
connection locations.

10. The schedule of isolators required shall be as follows: Pumps - inertia bases, 2" (minimum)
deflection springs; Heat Pumps and Air Handlers in mechanical rooms on grade - 1/4" deflection
neoprene or fiberglass pads; Ceiling mounted air handling units or heat pumps - 1" deflection
springs; piping - all piping in the Mechanical/Boiler Rooms should have isolation hangers having
the same deflection as those for the equipment in the rooms, or for 50' from the equipment,
whichever is greater. For the ceiling mounted air handling units or heat pumps, any piping larger
than 1" diameter should have the first three hangers of the same deflection as the equipment (1").

11. Spring hangers for piping shall consist of clevis type hangers with spring hanger similar to Grinnell
Fig. 247 or Fig. B-268 installed in threaded rod.

C. Motors:
1. Install securely on firm foundation. Mount ball bearing motors with shaft in any position.
2. Check line voltage and phase and ensure agreement with nameplate.

D. Inserts:
1. Provide inserts for placement in concrete formwork.
2. Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced

concrete beams.
3. Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4".
4. Where concrete slabs form finished ceiling, locate inserts flush with slab surface.
5. Where inserts are omitted, drill through concrete slab from below and provide through-bolt with

recessed square steel plate and nut above slab.

E. Equipment Bases and Supports:
1. Provide housekeeping pads of concrete, minimum 4" thick and extending 4 inches beyond supported

equipment except pads in Boiler Room shall be 12" deep.
2. Provide templates, anchor bolts, and accessories for mounting and anchoring equipment.
3. Construct supports of steel members. Brace and fasten with flanges bolted to structure.
4. Provide rigid anchors for pipes after vibration isolation components are installed.

F. Flashing:
1. Provide flexible flashing and metal counterflashing where piping and ductwork penetrate weather

or waterproofed walls, floors, and roofs.
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2. Flash vent and soil pipes projecting 3" minimum above finished roof surface with lead worked one
1" minimum into hub, 8" minimum clear on sides with 24 x 24" sheet size. For pipes through outside
walls, turn flanges back into wall and caulk, metal counterflash, and seal.

3. Flash floor drains in floors with topping over finished areas with lead, 10" clear on sides with
minimum 36 x 36" sheet size. Fasten flashing to drain clamp device.

4. Seal floor, shower and mop sink drains watertight to adjacent materials.
5. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms, installed in

accordance with manufacturer's instructions for sound control.
6. Provide curbs for mechanical roof installations 12" minimum high above roofing surface. Flash and

counterflash with sheet metal; seal watertight. Attach counter-flashing mechanical equipment and
lap base flashing on roof curbs. Flatten and solder joints.

7. Adjust storm collars tight to pipe with bolts, caulk around top edge. Use storm collars above roof
jacks. Screw vertical flange section to face of curb.

G. Sleeves:
1. Set sleeves in position in formwork. Provide reinforcing around sleeves.
2. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for

continuous insulation wrapping.
3. Extend sleeves through floors 1" above finished floor level. Caulk sleeves.
4. Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct

and adjacent work with fire stopping insulation and caulk airtight. Provide close fitting metal collar
or escutcheon covers at both sides of penetration.

5. Install chrome plated steel escutcheons at finished surfaces.

3.2 APPLICATION

A. Motors:
1. Single phase motors for shaft mounted fans or blowers: Permanent split capacitor type.
2. Single phase motors for fans, pumps, blowers, air compressors:  Capacitor start type.
3. Motors located in exterior locations:  Totally enclosed type.
4. Motors located in outdoors:  Totally enclosed weatherproof epoxy-treated type.
5. Motors located in outdoors:  Totally enclosed weatherproof epoxy-sealed type.

END OF SECTION 230100
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SECTION 230200 – INSULATION

PART 1 - GENERAL

1.1 DOCUMENT INCLUDES

A. Piping Insulation
B. Jackets and Accessories
C. Equipment Insulation
D. Covering
E. Ductwork Insulation
F. Duct Liner
G. Insulation Jackets

1.2 REFERENCES

A. American Society for Testing and Materials (ASTM)
B. National Fire Protection Association (NFPA)
C. Underwriters Laboratories (UL)
D. Sheet Metal and Air Conditioning Contractors National Association, Inc. (SMACNA)
E. ASHRAE Standard 90A-1980

1.3 SUBMITTALS

A. Submit in accordance with provisions of Document 230010.

B. Product Data:  Provide product description, list of materials and thickness for each service, and
locations.

1.4 QUALITY ASSURANCE

A. Materials: Flame spread/smoke developed rating of 25/50 or less in accordance with ASTM E84,
NFPA 255, UL 723.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Owens-Corning
B. Johns Manville
C. Certainteed
D. Armstrong
E. PPG
F. Knauf
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2.2 DUCT INSULATION

A. Provide duct wrap on all supply air and return air ductwork as specified.

B. Exposed round ductwork shall be double wall spiral. Exposed rectangular ductwork shall be lined
instead of wrapped.

C. Exhaust ductwork does not need to be insulated except for the last 10 feet of exhaust duct adjacent
to exterior penetrations.  All heat recovery ductwork shall be insulated.

D. Lining shall be 1.5" thick fiberglass semi-rigid board type, or duct liner, 2.0 PCF density, with a
thermal conductivity of approximately 0.16 BTU/Hr – sq ft - °F – inch and an R-value of 6.0 or
greater.

E. Duct wrap shall be 1-1/2" Fiberglass All Service Duct Wrap similar to Owens Corning Type 150,
1.50 lbs. per cubic foot density with a thermal conductivity of approximately 0.16 BTU/Hr – sq
ft - °F – inch and an R-value of 6.0 or greater.

F. All ductwork installed outside the building insulation envelope (uninsulated attic or building
exterior) shall be lined as specified above and wrapped with additional 2”, 1.5 PCF density with
an installed R-value of 6.4, or greater for a total R-Value of 12.0 or greater. Ductwork installed
on the building exterior shall be covered with Aluma Guard 60 (White) membrane or equal.

G. Transfer ducts shall be lined with minimum of 1" insulation.

H. All insulation shall meet the code required flame and smoke ratings and shall be suitable for
plenums.

2.3 REFRIGERANT PIPING

A. All refrigerant lines shall be insulated with 1" wall thickness flexible elastomeric closed cell pipe
insulation, Armaflex FR/Armaflex or approved equal having flame spread rating of 25 or less
when tested by ASTM-84 method.

B. All exposed FR/Armaflex insulation (outdoor), shall be finished with two coats of Armstrong
Armaflex Finish or approved equal, color to be selected by Architect.

C. All exterior refrigeration piping shall be insulated as outlined above in 2.3.A but with a Pittwrap
protective covering. Install in accordance with manufacturer’s specifications and
recommendations.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify that piping, equipment, materials, have been tested before applying insulation materials.

B. Verify that surfaces are clean, foreign material removed, and dry.
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3.2 INSTALLATION

A. Install materials in accordance with manufacturer's instructions.

B. On exposed piping, locate insulation and cover seams in least visible locations.

C. Insulated pipes and equipment conveying fluids below ambient temperature:
1. Provide vapor barrier jackets, factory applied, or field applied.
2. Insulate fittings, joints, and valves with molded insulation of like material and thickness as

adjacent pipe.
3. PVC fitting covers shall be used.
4. Continue insulation through walls, sleeves, pipe hangers, and other pipe penetrations.
5. Insulate entire system including fittings, valves, unions, flanges, strainers, flexible

connections, and expansion joints.

D. For insulated pipes and equipment conveying fluids above ambient temperature:
1. Provide standard jackets, with vapor barrier, factory applied, or field applied.
2. Insulate fittings, joints, and valves with insulation of like material and thickness as

adjoining pipe.
3. PVC fitting covers shall be used.

E. Cover hydrous calcium silicate insulation or Fiberglass Industrial Insulation Board with metal
mesh and finish with heavy coat of insulating cement.

F. Do not insulate over nameplate or ASME stamps. Bevel and seal insulation around such.

G. Install insulation for equipment requiring access for maintenance, repair, or cleaning, in such a
manner that it can be easily removed and replaced without damage.

H. Insulation including finishes and adhesive on the exterior surfaces of ducts and equipment shall
have a flame spread rating of 25 or less and a smoke developed rating of 50 or less as determined
by an independent testing laboratory in accordance with NFPA 255-1972 as required by NFPA
90A. Smoke development rating for pipe insulation shall not exceed 50.

I. Linings in air ducts and equipment shall meet the Erosion Test Method described in Underwriter's
Laboratories Publication No. 181. These linings, including coatings and adhesives and insulation
on exterior surfaces of pipes and ducts in building spaces used as air supply plenums, shall have
a flame spread rating of 25 or less and a smoke developed rating of 50 or less as determined by
an independent testing laboratory in accordance with NFPA 255-1972 as required by NFPA 90A.

J. Duct Insulation:
1. All insulation surfaces shall be coated with a compound to prevent erosion, flaking, or

peeling of liner material at air velocities of 2000 ft./minute.
2. Insulation shall be applied using UL approved fire-retardant adhesive and mechanical

fasteners. Adhesive shall be water-based Foster 85-17 or approved equal. Mechanical
fasteners shall be Gripnail Corporation, or equal with self-locking washers, and shall be
spaced not more than 6" apart on leading edges of liner.

3. Top sheets of insulation in rectangular ducts shall lap the side sheets.
4. All joints and seams in the lining shall be painted to a smooth surface with a fire-retardant

insulation sealer, Foster 30-70 or equal as approved.
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END OF SECTION 230200
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SECTION 230300 – DUCTWORK SYSTEMS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Metal Ductwork
B. Nonmetal Ductwork
C. Duct Cleaning
D. Air Turning Devices/Extractors
E. Backdraft Dampers
F. Duct Access Doors
G. Flexible Duct Connections
H. Volume Control Dampers
I. Diffusers
J. Registers/Grilles

1.2 REFERENCES

A. ASTM A 90 - Weight of Coating on Zinc-Coated (Galvanized) Iron or Steel Articles.
B. ASTM A 525 - General Requirements for Steel Sheet, Zinc- Coated (Galvanized) by the Hot-Dip

Process.
C. ASTM A 527 - Steel Sheet, Zinc-Coated (Galvanized) by Hot-Dip Process, Lock Forming

Quality.
D. ASTM B209 - Aluminum and Aluminum-Alloy Sheet and Plate.
E. NFPA 90A - Installation of Air Conditioning and Ventilating Systems.
F. NFPA 96 - Installation of Equipment for the Removal of Smoke and Grease-Laden Vapors from

Commercial Cooking Equipment.
G. SMACNA - HVAC Air Duct Leakage Test Manual.
H. SMACNA - HVAC Duct Construction Standards - Metal and Flexible.
I. SMACNA - Fibrous Glass Duct Construction Standards.
J. UL 181 - Factory-Made Air Ducts and Connectors.
K. UL 33 - Heat Responsive Links for Fire-Protection Service.
L. UL 555 - Fire Dampers and Ceiling Dampers.
M. ASHRAE Handbook - Systems Volume, Chapter “Sound and Vibration Control”.
N. ASHRAE 70 - Method of Testing for Rating the Air Flow Performance of Outlets and Inlets.

1.3 SUBMITTALS

A. Submit in accordance with provisions of Section 230010.

B. Ductwork:
1. Shop Drawings:

a. Indicate duct fittings, particulars such as gauges, sizes, welds, and configuration
prior to start of work for kitchen hood exhaust systems.

b. The contractor shall submit for checking and approval, copies of his shop drawings
of ductwork for the main trunk duct systems and must receive approval of the
Architects before any fabrication upon this ductwork is begun.
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2. Product Data:  Provide data for duct materials and duct connectors.

C. Ductwork Accessories:
1. Shop Drawings:  Indicate for shop fabricated assemblies including volume control

dampers, duct access doors, fire dampers, duct silencers, etc.
2. Product Data:  Provide for shop fabricated assemblies including volume control dampers,

duct access doors, fire dampers, duct silencers, etc.
3. Manufacturer's Installation Instructions:  Indicate for fire dampers and combination fire

and smoke dampers.

D. Air Outlets and Inlets:  Product Data:  Provide data for equipment required for this project.
Review outlets and inlets as to size, finish, and type of mounting prior to submission. Submit
schedule of outlets and inlets showing type, size, location, application, and noise level.

1.4 QUALITY ASSURANCE

A. Perform Work in accordance with SMACNA - HVAC Duct Construction Standards - Metal and
Flexible.

B. Test and rate louver performance in accordance with AMCA 500.

1.5 REGULATORY REQUIREMENTS

A. Construct ductwork to NFPA 90A and NFPA 96 standards.

PART 2 - PRODUCTS

2.1 DUCTWORK MATERIALS

A. Galvanized Steel Ducts: ASTM A525 and ASTM A527 galvanized steel sheet, lock-forming
quality, having G60 zinc coating of in conformance with ASTM A90.

B. Aluminum Ducts: ASTM B209; aluminum sheet, alloy 3003-H14. Aluminum Connectors and
Bar Stock: Alloy 6061- T6 or of equivalent strength.

C. Insulated Flexible Ducts:
1. Manufacturers:

a. Johns Manville Model Micro-Aire J/FLXSL.
b. Wiremold Model M-KH.
c. Automation Industries Flexible Tubing Div. Model Thermaflex.

2. Flexible round ductwork shall consist of a vinyl coated spring steel helix bonded to a vinyl
coated fiberglass liner wrapped with fiberglass wool insulation providing a thermal
conductance of 0.23 Btu./hr./sq. ft./0. Outer jacket shall be reinforced metalized
mylar/neoprene laminate. Ducts shall be “Thermaflex” as manufactured by Automation
Industries Flexible Tubing Division Type M-KH or type VTKC as manufactured by the
Wiremold Company, suitable for an operating temperature from 0F to 180F and 2" wg.
Clamps, connectors, and the installation shall be as recommended by the manufacturer.
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Ducts shall be listed by UL under their UL-181 standards as Class 1 air duct and comply
with NFPA Standard No. 90A.

2.2 DUCTWORK FABRICATION

A. Fabricate and support in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible, and as indicated. Provide duct material, gages, reinforcing, and sealing for operating
pressures indicated.

B. Construct T's, bends, and elbows with radius of not less than 1-1/2 times width of duct on
centerline. Provide turning vanes in all elbows. Where acoustical lining is indicated, provide
turning vanes of perforated metal with glass fiber insulation.

C. Increase duct sizes gradually, not exceeding 15 divergence wherever possible; maximum 30
divergence upstream of equipment and 45 convergence downstream.

D. Provide standard 45 lateral wye takeoffs unless otherwise indicated where 90 conical tee
connections may be used.

E. Size shall be as follows:  Rectangular Duct
Largest Duct Dimension Steel U.S. Standard Gauge
Up through 12" 26
13" through 30" 24
30" through 54" 22
55" through 84" 20
84" and above 18

Round Duct (Exhaust System Only)
Largest Dimension Steel - U.S. Standard Gauge
Up through 8" 26
9" through 22" 24
23" through 36" 22
37" through 50" 20

2.3 AIR TURNING DEVICES/EXTRACTORS

A. Multi-blade device with blades aligned in short dimension; steel construction; with individually
adjustable blades, mounting straps.

2.4 BACKDRAFT DAMPERS

A. Gravity Backdraft Dampers, Size 18 x 18" (450 x 450 mm) or Smaller, Furnished with Air
Moving Equipment: Air moving equipment manufacturer’s standard construction.

B. Multi-Blade, Parallel Action Gravity Balanced Backdraft Dampers: 16 gage thick galvanized
steel, with blades of maximum 6" width, with felt or flexible vinyl sealed edges, linked together
in rattle-free manner with 90 stop, steel ball bearings, and plated steel pivot pin; adjustment
device to permit setting for varying differential static pressure.
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C. Gravity Backdraft Dampers, Size Larger than 18 x 18" (450 x 450 mm), shall consist of: 16 ga
insert mount galvanized steel hat channel frame with 5.000" depth; blades from 0.063" thick
formed aluminum, eccentrically pivoted; 0.375". square plated steel axles with galvanized steel
press-fit ball bearings; damper shall be equipped with pressure activated vinyl blade seals; and
internal plated steel blade-to-blade linkage with blade mounted counterbalance weights.

D. Damper manufacturer's printed application and performance data including pressure, velocity and
temperature limitations shall be submitted for approval showing damper suitable for pressures to
2 in. wg, velocities to 2,000 ft/min and temperatures to 180°F. Testing and ratings to be in
accordance with AMCA Standard 500D.

2.5 DUCT ACCESS DOORS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

B. Fabrication: Rigid and close-fitting of galvanized steel with sealing gaskets and quick fastening
locking devices. For insulated ductwork, install minimum 1" (25 mm) thick insulation with sheet
metal cover.
1. Less Than 12" Square:  Secure with sash locks.
2. Up to 18" Square:  Provide two hinges and two sash locks.
3. Up to 24 x 48": Three hinges and two compression latches with outside and inside handles.
4. Larger Sizes: Provide an additional hinge.

C. Access doors with sheet metal screw fasteners are not acceptable.

2.6 FLEXIBLE DUCT CONNECTIONS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

B. Connector: Fabric crimped into metal edging strip.
1. Fabric: UL listed fire-retardant neoprene coated woven glass fiber fabric to NFPA 90A,

minimum density 30 oz per sq yd.
2. Net Fabric Width: Approximately 2" (50 mm) wide.
3. Metal: 3" wide, 24 gage (0.6 mm thick) galvanized steel.

2.7 VOLUME CONTROL DAMPERS

A. Fabricate in accordance with SMACNA HVAC Duct Construction Standards - Metal and
Flexible, and as indicated.

B. Single Blade (up to 12" high) – 16-ga blade on rod.

C. Multi-Blade Damper (over 12" high): Fabricate of opposed blade pattern with maximum blade
sizes 8 x 72". Assemble center and edge crimped blades in prime coated or galvanized channel
frame with suitable hardware.
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D. End Bearings: Except in round ductwork 12" (300 mm) and smaller, provide end bearings. On
multiple blade dampers, provide oil-impregnated nylon or sintered bronze bearings.

E. Quadrants:
1. Provide locking, indicating quadrant regulators on single and multi-blade dampers.
2. On insulated ducts mount quadrant regulators on stand-off mounting brackets, bases, or

adapters.
3. Where rod lengths exceed 30" provide regulator at both ends.

2.8 RECTANGULAR CEILING DIFFUSERS

A. Manufacturers:
1. Krueger 5SH
2. Tuttle & Bailey Model RC
3. Titus TDV
4. Price SMX/AMS

B. Type: Square and rectangular, multi-louvered diffuser to discharge air in pattern as indicated on
drawings.

C. Frame: Surface mount type or lay-in grid type.

D. Fabrication: Steel or aluminum with baked enamel off-white finish.

E. Accessories: Radial opposed blade damper and multi-louvered equalizing grid with damper
adjustable from diffuser face.

2.9 CEILING EXHAUST AND RETURN REGISTERS/GRILLES

A. Manufacturers:
1. Krueger S80
2. Acceptable equal by Anemostat, Titus, Carnes, Metalaire, Tuttle & Bailey, Price provided

specifications are met.

B. Type: Streamlined blades, 3/4" minimum depth, 3/4" maximum spacing, with blades set at 35
horizontal face 22-ga steel.

C. Frame: 1-1/4" margin with countersunk screw mounting.

D. Fabrication:  Steel filter grille with hinged face and color to be selected by the Architect.

2.10 SUPPLY REGISTERS

A. Manufacturers:
1. Krueger, Model 880
2. Approved equal: Anemostat, Titus, Carnes Metalair, Price

B. Type: Streamlined and individually adjustable blades, 3/4" minimum depth, 3/4" maximum
spacing with spring or other device to set blades, vertical face, double deflection.
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C. Frame: 1-1/4" margin with concealed mounting and gasket.

D. Fabrication: Aluminum extrusions, with factory off-white enamel finish, color to be selected.

E. Damper: Integral, gang-operated opposed blade type with removable key operator, operable from
face.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Rectangular ductwork shall be galvanized unless otherwise noted.

B. Provide aluminum ductwork for dishwasher exhaust system and for shower room branch exhaust
ductwork.

C. Provide interior epoxy or coated galvanized round ductwork for Fume Hood Exhaust Systems
and Dark Room Fan System.

D. Install in accordance with manufacturer's instructions.

E. Install and seal ducts in accordance with SMACNA HVAC Duct Construction Standards - Metal
and Flexible.

F. Duct Sizes are inside clear dimensions. For lined ducts, maintain sizes inside lining.

G. Locate ducts with sufficient space around equipment to allow normal operating and maintenance
activities.

H. Use double nuts and lock washers on threaded rod supports.

I. Connect terminal units to supply ducts with 1' maximum length of flexible duct. Do not use
flexible duct to change direction.

J. Connect diffusers to low pressure ducts with 8' maximum length of flexible duct held in place
with strap or clamp. (Concealed areas only.)

K. Connect flexible ducts to metal ducts with adhesive.

L. Set plenum doors 6 to 12" above floor. Arrange door swings so that fan static pressure holds door
in closed position.

M. During construction provide temporary closures of metal or taped polyethylene on open ductwork
to prevent construction dust from entering ductwork system.

N. Install accessories in accordance with manufacturer's instructions, NFPA 90A, and follow
SMACNA HVAC Duct Construction Standards - Metal and Flexible.
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O. Provide backdraft dampers on exhaust fans or exhaust ducts nearest to outside and where
indicated.

P. Provide duct access doors for inspection and cleaning before and after filters, coils, fans,
automatic dampers, at fire dampers, combination fire and smoke dampers, and elsewhere as
indicated. Provide for cleaning kitchen exhaust ductwork in accordance with NFPA 96. Provide
minimum 8" x 8" size for hand access, 18" x 18" size for shoulder access, and as indicated.
Provide 4" x 4" for balancing dampers only. Review locations prior to fabrication.

Q. Provide flexible connections immediately adjacent to equipment in ducts associated with fans and
motorized equipment.

R. Provide balancing dampers at points on supply, return, and exhaust systems where branches are
taken from larger ducts as required for air balancing. Install minimum 2 duct widths from duct
take-off.

S. Provide balancing dampers on duct take-off to diffusers, grilles, and registers, regardless of
whether dampers are specified as part of the diffuser, grille, or register assembly.

T. Support duct silencers independent of ductwork.

U. Check location of outlets and inlets and make necessary adjustments in position to conform with
architectural features, symmetry, and lighting arrangement.

V. Install diffusers to ductwork with airtight connection.

W. Paint ductwork visible behind air outlets and inlets matte black.

3.2 CLEANING (NEW DUCTWORK)

A. Clean duct system and force air at high velocity through duct to remove accumulated dust. To
obtain sufficient air, clean half the system at a time. Protect equipment which may be harmed by
excessive dirt with temporary filters, or bypass during cleaning.

3.3 SHEET METAL WORK

A. Provide air duct systems as shown on the drawings. Construction methods, unless otherwise
specified, shall conform with the recommendations in the latest edition of the ASHRAE Guide.
Unless otherwise noted, ductwork shall be galvanized steel.

B. All ductwork seams and joints shall be caulked with white silicone caulking and taped before
caulking compound cures. In lieu of caulk and tape, ductwork may be sealed with Benjamin
Foster #30-02 duct seal or Cadoprene #725 installed per manufacturer's instructions.

C. For use on ductwork 18" size and larger in any dimension, the system shall consist of angles,
corners, PCV cleats, gaskets, and corner clips. Install the system in accordance with the
manufacturer's instructions and installation manuals. Joints shall meet SMACNA Type “J”
connection for Systems 35 and SMACNA Type “E” for System 25. Duct connection system shall
be similar to “Ductmate” by Ductmate Industries, Inc.
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D. All branch connections shall be made in a manner that leaves no exposed liner edges.

E. No pipe or conduit and no hangers for ceilings or piping shall pass through ducts unless it is
impossible to avoid doing so, in which case, the approval of the Architect shall be obtained before
proceeding with the work.

F. Should vibrations occur in ductwork while the system is in operation, this contractor shall install
such additional stiffening members as are necessary to overcome this vibration. All ductwork
where vibration occurs shall be isolated at points of contact with the building by felt pads neatly
and securely held in place. The ductwork at a manually or automatically operated damper shall
be reinforced to properly support the damper and prevent vibration. Curved elbows shall have a
centerline radius of not less than 1-1/2 times the width of the duct.

G. All work shall be designed and fabricated to keep resistance losses to a minimum. Use gradual
transformation and long radius elbows. Where sharp turns are necessary, the elbow or plenum
shall be fabricated with vanes concentric with the inside and outside radii.

H. Where indicated and where required for proper system air balancing, furnish and install opposed
blade adjustable volume dampers as hereinafter specified.

I. Volume dampers are to be key operated opposed blade type and are to be operable from the
bottom.

3.4 HANGERS

A. Ductwork shall be rigidly supported and secured in an approved manner to the structure,
reinforced and braced to be free from vibration, rattle, and noise. Hangers shall be securely
suspended from structure.

B. Hanger schedule shall be as follows:
1. Duct up to 20" wide: Galvanized band or strap iron not less than 12-ga not less than 1"

wide - 8' centers.
2. Ducts 21 to 36" wide: 1-1/2" x 1-1/2"x1/8" angle iron and 3/8" threaded rod-8' centers.
3. Ducts 36" wide: 1-1/2" x 1-1/2"x3/16" angle iron and 1/2" threaded rod - 6' centers.

3.5 DUCT ACCESS DOORS AND FIRE DAMPERS

A. Access doors shall be provided in ductwork and walls and ceilings where required for adjustment
of manual dampers and fire dampers. Access doors in walls and/or ceilings shall be furnished by
this contractor for installation by others. Access doors must meet fire rating requirements of
associated wall or ceiling.

B. Fire dampers shall in all cases be accessible with suitable means provided for replacing fusible
links. Where no other means are available, access doors shall be provided in ductwork.

END OF SECTION 230300
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SECTION 230400 – PIPING AND SPECIALTIES

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Pipe and Pipe Fittings for:
1. Refrigerant Piping System
2. Propane Piping Systems

1.2 REFERENCES

A. ASME - Boiler and Pressure Vessel Codes, SEC 9 - Qualification Standard for Welding and
Brazing Procedures, Welders, Brazers, and Welding and Brasing Operators

B. ASME B16.3 - Malleable Iron Threaded Fittings Class 50 and 300
C. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings
D. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings
E. ASME B31.9 - Building Services Piping
F. ASTM A53 - Pipe, Steel, Black and Hot-Dipped, Zinc Coated Welded and Seamless
G. ASTM A234 - Piping Fittings of Wrought Carbon Steel and Alloy Steel for Moderate and

Elevated Temperatures
H. ASTM B32 - Solder Metal
I. ASTM B88 - Seamless Copper Water Tube
J. ASTM F708 - Design and Installation of Rigid Pipe Hangers
K. AWS A5.8 - Brazing Filler Metal
L. AWS D1.1 - Structural Welding Code
M. MSS SP58 - Pipe Hangers and Supports - Materials, Design and Manufacture
N. MSS SP69 - Pipe Hangers and Supports - Selection and Application
O. MSS SP89 - Pipe Hangers and Supports - Fabrication and Installation Practices

1.3 SYSTEM DESCRIPTION

A. Where more than one piping system material is specified, ensure system components are
compatible and joined to ensure the integrity of the system is not jeopardized. Provide necessary
joining fittings. Ensure flanges, union, and couplings for servicing are consistently provided.

B. Use grooved mechanical couplings and fasteners in accessible locations.

C. Use non-conducting dielectric connections whenever jointing dissimilar metals.

D. Provide pipe hangers and supports in accordance with ASTM B31.9 unless indicated otherwise.

1.4 SUBMITTALS

A. Submit in accordance with provisions of Section 23 00 10.

B. Product Data: Include data on pipe materials, pipe fittings, valves, and accessories. Provide
manufacturers catalogue information. Indicate valve data and ratings.
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C. Welders Certificate: Include welders’ certification of compliance with ASME SEC 9.

1.5 REGULATORY REQUIREMENTS

A. Conform to ASME B31.9 code for installation of piping system.

B. Welding Materials and Procedures: Conform to ASME SEC 9 and applicable state labor
regulations.

PART 2 - PRODUCTS

2.1 REFRIGERANT PIPING

A. Copper Tubing:  ASTM B280, Type ACR hard drawn:
1. Fittings:  ASME B16.22 wrought copper
2. Joints:  Braze, AWS A58 BcuP silver/phosphorus/copper alloy with melting range 1190 to

1480°F

B. Piping shall be insulated in accordance with Specification Section 230250.

2.2 GAS PIPING

A. Steel Pipe: ASTM A53/A53M, black steel, Schedule 40, Type E or S, Grade B:

1. Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
2. Wrought-Steel Welding Fittings: ASTM A234/A234M for butt welding and socket

welding.
3. Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint,

and threaded ends.
4. Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150, including

bolts, nuts, and gaskets of the following material group, end connections, and facings.

a. Material Group: 1.1.
b. End Connections: Threaded or butt welding to match pipe.
c. Lapped Face: Not permitted underground.
d. Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum o-

rings, and spiral-wound metal gaskets.
e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless-steel

underground.

2.3 GAS SPECIALTIES:

A. Appliance Flexible Connectors:

1. Indoor, Fixed-Appliance Flexible Connectors: Comply with ANSI Z21.24.
2. Indoor, Movable-Appliance Flexible Connectors: Comply with ANSI Z21.69.
3. Outdoor, Appliance Flexible Connectors: Comply with ANSI Z21.75.
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4. Corrugated stainless-steel tubing with polymer coating.
5. Operating-Pressure Rating: 0.0.5-psig End Fittings: Zinc-coated steel.
6. Threaded Ends: Comply with ASME B1.20.1.
7. Maximum Length: 72-inches.

B. Y-Pattern Strainers

1. Body: ASTM A126, Class B, cast iron with bolted cover and bottom drain connection.
2. End Connections: Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and

larger.
3. Strainer Screen: 40-mesh startup strainer and perforated stainless-steel basket with 50-

percent free area.
4. CWP Rating: 125-psig.

C. Manual gas shutoff valves

1. CWP Rating: 125-psig.
2. Threaded Ends: Comply with ASME B1.20.1.
3. Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.
4. Listing: Listed and labeled by an NRTL acceptable to authorities having jurisdiction for

valves 1 inch diameter and smaller.

D. General Requirements for Metallic Valves, NPS 2-1/2 and Larger: Comply with ASME B16.38.

1. CWP Rating: 125-psig.
2. Flanged Ends: Comply with ASME B16.5 for steel flanges.

E. Two-Piece, Full-Port, Bronze Body: Complying with ASTM B584.

1. Ball: Chrome-plated bronze.
2. Stem: Bronze; blowout proof.
3. Seats: Reinforced TFE; blowout proof.
4. Packing: Threaded-body packnut design with adjustable-stem packing.
5. Ends: Threaded
6. Listing: Valves NPS 1 and smaller shall be listed and labeled by  an NRTL acceptable

to authorities having jurisdiction.
7. Service: Suitable for natural-gas service.

2.4 MOTORIZED GAS VALVES

A. Electrically Operated Valves: Comply with UL 429.

1. Pilot operated.
2. Body: Brass or aluminum.
3. Seats and Disc: Nitrile rubber.
4. Springs and Valve Trim: Stainless steel.
5. 120-V ac, 60-Hz, Class B, continuous-duty molded coil, and replaceable.
6. NEMA ICS 6, Type 4, coil enclosure.
7. Normally closed.
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8. Visual position indicator.

2.5 PRESSURE REGULATORS

A. General Requirements.

1. Single stage and suitable for natural-gas.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
4. End Connections: Threaded for regulators NPS 2 and smaller; flanged for regulators NPS

2-1/2 and larger.

B. Appliance Pressure Regulators: Comply with ANSI Z21.18.

1. Body and Diaphragm Case: Die-cast aluminum.
2. Springs: Zinc-plated steel; interchangeable.
3. Diaphragm Plate: Zinc-plated steel.
4. Seat Disc: Nitrile rubber.
5. Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.
6. Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint finish.
7. Regulator may include vent limiting device, instead of vent connection, if approved by

authorities having jurisdiction.
8. Maximum Inlet Pressure: 2-psig.

2.6 PIPE HANGERS AND SUPPORTS

A. Conform to ASME B31.9, ASTM F708, MSS SP89.

PART 3 - EXECUTION

3.1 PREPARATION

A. Ream pipe and tube ends. Remove burrs.

B. Remove scale and dirt on inside and outside before assembly.

C. Prepare piping connections to equipment with flanges or unions.

D. Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or caps.

E. After completion, fill, clean, and treat systems.

3.2 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Route piping in orderly manner, parallel to building structure, and maintain gradient.
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C. Install piping to conserve building space and not interfere with use of space.

D. Group piping whenever practical at common elevations.

E. Sleeve pipe passing through partitions, walls and floors.

F. Slope piping and arrange to drain at low points.

G. Pipe Hangers and Supports:
1. Install in accordance with ASTM B31.9, ASTM F708 and MSS SP89.
2. Support horizontal piping as scheduled.
3. Install hangers to provide minimum 1/2" space between finished covering and adjacent

work.
4. Place hangers within 12" of each horizontal elbow.
5. Use hangers with 1-1/2" minimum vertical adjustment. Design hangers for pipe movement

without disengagement of supported pipe.
6. Support vertical piping at every other floor. Support riser piping independently of

connected horizontal piping.
7. Where several pipes can be installed in parallel and at same elevation, provide multiple or

trapeze hangers.

H. Provide clearance in hangers and from structure and other equipment for installation of insulation
and access to valves and fittings.

I. Slope piping and arrange systems to drain at low points. Use eccentric reducers to maintain top
of pipe level.

J. Provide non-conducting dielectric connections wherever jointing dissimilar metals.

K. Pressure rating: install components having a pressure rating equal to or greater than the system
operating pressure.

L. Install piping free of sags, bends, and kinks.

M. Refrigerant Piping:
1. Arrange refrigerant piping to return oil to compressor. Provide traps and loops in piping,

and provide double risers as required. Slope horizontal piping 0.40% in direction of flow.
2. Flood piping system with nitrogen when brazing.
3. Follow ASHRAE 15 procedures for charging and purging of systems and for disposal of

refrigerant.
4. Provide replaceable cartridge filter-driers, with isolation valves and valved bypass.
5. Locate expansion valve sensing bulb immediately downstream of evaporator on suction

line.
6. Provide external equalizer piping on expansion valves with refrigerant distributor

connected to evaporator.
7. Install flexible connectors at right angles to axial movement of compressor, parallel to

crankshaft.
8. Fully charge completed system with refrigerant after testing.
9. Test refrigeration system in accordance with ASTM B31.5
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END OF SECTION 230400
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SECTION 230500 – HVAC EQUIPMENT

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Server Room Air Conditioner

B. Electric Wall Heater

1.2 REFERENCES

A. ANSI/NFPA 70 - National Electrical Code

1.3 SUBMITTALS

A. Submit shop drawings in accordance with provisions of Section 23 00 10.

1.4 REGULATORY REQUIREMENTS

A. Conform to ANSI/NFPA 70 code for internal wiring of factory wired equipment.

PART 2 - PRODUCTS

2.1 SERVER ROOM AIR CONDITIONER

A. Basis of design: Liebert Mini-Mate 2, no substitutions.

B. Cabinet: The cabinet and chassis shall be constructed of heavy gauge galvanized steel and shall
be serviceable from one side only. Mounting brackets shall be integral to the cabinet design.
Internal cabinet insulation shall meet ASHRAE 62.1 requirements for Mold Growth, Humidity
& Erosion, tested per UL 181 & ASTM 1338 standards.

C. The fan shall be the centrifugal type, double width, double inlet. The shaft shall be heavy-duty
steel with self-aligning ball bearings with minimum life of 100,000 hours. The fan motor shall be
1750 rpm and mounted on an adjustable base. The belt drive package shall be equipped with an
adjustable motor pulley. The fan/motor assembly shall be mounted on vibration isolators.

D. The control system shall be microprocessor-based, factory-wired into the system and tested prior
to shipment. The wall-mounted controller shall include a 2-line by 16-character liquid crystal
display (LCD) providing continuous display of operating status and alarm condition and shall be
capable of displaying values in °F or °C.   A 7-key membrane keypad for setpoint/ program control
and unit On/Off shall be located below the display. Controller shall be password protected to
prevent unauthorized set point adjustments.  Field-supplied 4-conductor thermostat wire shall be
used to connect the wall-mounted controller to the unit control board. Temperature and humidity
sensors shall be located in the wall controller, which shall be capable of being located up to 300
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ft from the evaporator unit when using a remote temperature/humidity sensor in the conditioned
space.

E. The LCD shall provide On/Off indication, operating mode indication (cooling, heating,
dehumidifying) and current day, time, temperature and humidity (if applicable) indication. The
monitoring system shall be capable of relaying unit operating parameters and alarms to the
Vertiv™ Liebert® IS-UNITY-DP or Vertiv™ Liebert® SiteScan™ monitoring systems.

F. The control system shall prevent compressor short cycling by a 3 minute timer from compressor
stop to the next start. A common alarm relay shall provide a contact closure to a remote alarm
device. Two (2) terminals shall also be provided for remote On/Off control. Individual alarms
shall be “enabled” or “disabled” from reporting to the common alarm. The control shall be user
configurable to use a manual setpoint control or a programmable time-based setback control. The
setback control will be based on a 5 day/2 day program weekly schedule with capability of
accepting 2 events per program day. The control shall include the capabilities to calibrate the
temperature and humidity sensors and adjust the sensor response delay time from 10 to 90
seconds. The control shall be capable of displaying temperature values in °F or °C. For startup
after power failure, the system shall provide automatic restart with a programmable (up to 9.9
minutes in 6-second increments) time delay. Programming can be performed either at the wall-
mounted controller or from the central site monitoring system.

G. The non-automatic, non-locking, molded case circuit breaker shall be factory-mounted in the
high-voltage section of the electrical panel. The switch handle shall be accessible from the unit
front.

H. The high temperature sensor shall immediately shut down the system when high temperatures
(125°F, 51.7°C) are detected. The high temperature sensor shall be mounted with the sensing
element in the return air. The filter clog switch senses pressure drop across the filters and shall
annunciate the wall-box display upon reaching the adjustable setpoint. The control system shall
monitor unit operation and activate an audible and visual alarm in the event of the following
factory preset alarm conditions:
• High Temperature
• Low Temperature
• High Humidity
• High Water Alarm - Lockout
• High Head Pressure
• Loss of Power
• Compressor Short Cycle
• Filter Clog
• Water Detected
• Smoke Detected

I. The evaporator section shall include evaporator coil, thermostatic expansion valve and filter drier.
The evaporator coil shall have 5.6 sq.ft. face area, four rows deep. It shall be constructed of copper
tubes and aluminum fins and have a maximum face velocity of 444 FPM at 2500 CFM. An
externally equalized thermostatic expansion valve shall control refrigerant flow. The refrigerant
piping shall be spun-closed and filled with a nitrogen holding charge.  Field relief of the Schrader
valves shall indicate a leak-free system. Evaporator and condensing unit shall be field piped using
copper lines, brazed, evacuated and field charged.  The evaporator unit can be coupled directly
with the condensing unit or mounted remote to the condensing unit. The coil assembly shall be
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mounted in a condensate drain pan with an internally trapped drain line. The evaporator drain pan
shall include a factory-installed float switch to shut down the evaporator upon high water
condition. Removable exterior panels shall allow access to the electric panel or refrigeration
components for service or maintenance. Both inlet and outlet air grilles shall be heavy duty steel
with a durable polyester coating. Condensing unit components shall include a condenser coil, a
direct-drive propeller-type fan, a scroll compressor, high pressure switch, Vertiv™ Liebert® Lee-
Temp insulated receiver with internal heater and head pressure control valve, hot gas bypass
system and liquid line solenoid valve. The condensing coil shall be constructed of copper tubes
and aluminum fins. The hot gas bypass circuit shall be provided to reduce compressor cycling
and improve operation under low-load conditions.  The hot gas bypass shall be completely
contained in the condensing unit.  Field installed third refrigerant line shall not be acceptable.
Hot gas bypass shall be automatically deactivated upon a call for dehumidification. High pressure
switch shall protect the unit from abnormal refrigerant pressure conditions and shall deactivate
the compressor and annunciate an alarm at the wall controller.  The blower shall continue to
circulate air.  The wall controller shall be used to manually restart the compressor function after
the automatic pressure switch resets. Three high head pressure alarms in a rolling 12-hour period
shall lock out the manual restart feature until power is cycled to the evaporator unit. A pressure
balancing valve shall be factory installed to reduce the chance of high pressure cut-out due to
excessive refrigerant migration to the receiver due to changing outdoor temperatures during off-
cycles.

J. The condensing unit shall be designed for outdoor use with either roof or ground level mounting.
The condensing unit is constructed of galvanized and galvanneal painted steel for corrosion
resistance.

2.2 ELECTRIC WALL HEATERS

A. Electric wall heater shall be as manufactured by Indeeco or Qmark. Heater shall be heavy duty
type equipped with built in tamper resistant thermostat and integral disconnect switch.
Coordinate required wall sleeve with installation location.  Color of grille shall be selected by the
owner’s representative.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Install in accordance with manufacturer's instructions.

B. Install convectors and cabinet heaters as indicated. Coordinate to assure correct recess size for
recessed convectors.

C. Protect units with protective covers during balance of construction.

3.2 CLEANING

A. After construction is completed, including painting, clean exposed surfaces of units. Vacuum
clean coils and inside of cabinets.
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B. Touch-up marred or scratched surfaces of factory-finished cabinets, using finish materials
furnished by manufacturer.

END OF SECTION 230500
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SECTION 230600 – TESTING AND BALANCING

PART 1 - GENERAL

1.1 SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Measurement of final operating condition of HVAC systems.

1.2 REFERENCES

A. AABC - National Standards for Total System Balance.

B. NEBB - Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems.

C. SMACNA - HVAC Systems Testing, Adjusting, and Balancing.

1.3 SUBMITTALS

A. Submit in accordance with provisions of Section 23 00 10.

B. Submit name of adjusting and balancing agency for approval within 10 days after award of Contract.

C. Field Reports:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing
of systems and equipment to achieve specified performance.

D. Provide reports in binder manuals, complete with index page and indexing tabs, with cover identification at
front and side. Include set of reduced drawings with air outlets and equipment identified to correspond with
data sheets and indicating thermostat locations.

E. Test Reports:  Indicate data on Standard AABC or NEBB Forms.

1.4 QUALIFICATIONS

A. Agency:  Company specializing in the testing, adjusting, and balancing of systems specified in this Section
with AABC or NEBB Certification.

1.5 SEQUENCING

A. Sequence work to commence after completion of systems and schedule completion of work before
Substantial Completion of Project.

PART 2 - PRODUCTS - Not Used

PART 3 - EXECUTION

3.1 AGENCIES

A. Eastern Air Balance
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B. Flood & Sterling

C. Air Balance Engineers

D. Independent Balancing Company

E. Butler Balancing Company

3.2 EXAMINATION

A. Verify that systems are complete and operable before commencing work. Ensure the following conditions:
1. Systems are started and operating in a safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place. If required, install temporary media in addition to final filters.
5. Duct systems are clean of debris.
6. Fans are rotating correctly.
7. Fire and volume dampers are in place and open.
8. Air coil fins are cleaned and combed.
9. Access doors are closed, and duct end caps are in place.
10. Air outlets are installed and connected.
11. Duct system leakage is minimized.
12. Hydronic systems are flushed, filled, and vented.
13. Pumps are rotating correctly.
14. Proper strainer baskets are clean and in place.
15. Service and balance valves are open.

B. Submit field reports. Report defects and deficiencies noted during performance of services which prevent
system balance as soon as observed.

C. Beginning of work means acceptance of existing conditions.

3.3 PREPARATION

A. Provide instruments required for testing, adjusting, and balancing operations.

B. Provide additional balancing devices as required.

3.4 INSTALLATION TOLERANCES

A. Heat Pump, Energy Recovery, and Air Handling Systems: Adjust to within ± 5% of design for supply systems
and ± 10% of design for return and exhaust systems.

3.5 ADJUSTING

A. Ensure recorded data represents actual measured or observed conditions.

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to be
restored. Set and lock memory stops.

C. After adjustment, take measurements to verify balance has not been disrupted or that such disruption has
been rectified.

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to
electrical switch boxes, and restoring thermostats to specified settings.
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E. Recheck points or areas as selected and witnessed by the Owner and/or the Project Commissioning Agent.

3.6 AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and exhaust air
quantities.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross-sectional area of duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments do not create
objectionable air motion or sound levels. Effect volume control by duct internal devices such as dampers
and splitters.

F. Vary total system air quantities by adjustment of fan speeds. Provide drive changes required. Vary branch
air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each outlet or inlet.

H. Measure static air pressure conditions on air supply units, including filter and coil pressure drops, and total
pressure across the fan. Make allowances for 50% loading of filters.

I. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design conditions.

J. Measure temperature conditions across outside air, return air, and exhaust dampers to check leakage.

K. Where modulating dampers are provided, take measurements and balance at extreme conditions.

END OF SECTION 230600
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SECTION 260010 - SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Supplemental requirements applicable to Work specified in Division 26.

B. Related Requirements:

1. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load,
wind-load, acoustical, and other field conditions applicable to Work specified in this
Section.

2. Section 260501 “Basic Electrical requirements” for additional scope and requirements.

1.2 REFERENCES

A. Abbreviations and Acronyms for Electrical Terms and Units of Measure (Note: not all
abbreviations may be used and do not allow specific materials to be substituted in place of later
specifications sections):

1. 8PSJ or 8P8C: Miniature 8-position series jack, also called an 8-position 8-contact modular
jack for some applications.

2. A: Ampere, unit of electrical current.
3. AC or ac: Alternating current.
4. AFCI: Arc-fault circuit interrupter.
5. AIC: Ampere interrupting capacity.
6. AL, Al, or ALUM: Aluminum.
7. ASD: Adjustable-speed drive.
8. ATS: Automatic transfer switch.
9. AWG: American wire gauge; see ASTM B258.
10. BAS: Building automation system.
11. BIL: Basic impulse insulation level.
12. BIM: Building information modeling.
13. CAD: Computer-aided design or drafting.
14. CATV: Community antenna television.
15. CB: Circuit breaker.
16. CO/ALR: Copper-aluminum, revised.
17. COPS: Critical operations power system.
18. CU or Cu: Copper.
19. CU-AL or AL-CU: Copper-aluminum.
20. dB: Decibel, a unitless logarithmic ratio of two electrical, acoustical, or optical power

values.
21. dB(A-weighted) or dB(A): Decibel acoustical sound pressure level with A-weighting

applied in accordance with IEC 61672-1.
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22. dB(adjusted) or dBa: Decibel weighted absolute noise power with respect to 3.16 pW
(minus 85 dBm).

23. dBm: Decibel absolute power with respect to 1 mW.
24. DC or dc: Direct current.
25. DCOA: Designated critical operations area.
26. DDC: Direct digital control (HVAC).
27. EGC: Equipment grounding conductor.
28. EMF: Electromotive force.
29. EMI: Electromagnetic interference.
30. EPM: Electrical preventive maintenance.
31. EPS: Emergency power supply.
32. EPSS: Emergency power supply system.
33. ESS: Energy storage system.
34. EV: Electric vehicle.
35. EVPE: Electric vehicle power export equipment.
36. EVSE: Electric vehicle supply equipment.
37. fc: Footcandle, a unit of illuminance equal to one lumen per square foot.
38. FLC: Full-load current.
39. ft.: Foot.
40. GEC: Grounding electrode conductor.
41. GFCI: Ground-fault circuit interrupter.
42. GFPE: Ground-fault protection of equipment.
43. GND: Ground.
44. HACR: Heating, air conditioning, and refrigeration.
45. HDPE: High-density polyethylene.
46. HID: High-intensity discharge.
47. HP or hp: Horsepower.
48. HVAC: Heating, ventilating, and air conditioning.
49. Hz: Hertz.
50. IBT: Intersystem bonding termination.
51. inch: Inch. To avoid confusion, the abbreviation "in." is not used.
52. IP: Ingress protection rating (enclosures); Internet protocol (communications).
53. IR: Infrared.
54. IS: Intrinsically safe.
55. IT&R: Inspecting, testing, and repair.
56. ITE: Information technology equipment.
57. kAIC: Kiloampere interrupting capacity.
58. kcmil or MCM: One thousand circular mils.
59. kV: Kilovolt.
60. kVA: Kilovolt-ampere.
61. kVAr or kVAR: Kilovolt-ampere reactive.
62. kW: Kilowatt.
63. kWh: Kilowatt-hour.
64. LAN: Local area network.
65. lb: Pound (weight).
66. LCD: Liquid-crystal display.
67. LCDI: Leakage-current detector-interrupter.
68. LED: Light-emitting diode.
69. LNG: Liquefied natural gas.
70. LP-Gas: Liquefied petroleum gas.
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71. LRC: Locked-rotor current.
72. MCC: Motor-control center.
73. MDC: Modular data center.
74. MG set: Motor-generator set.
75. MIDI: Musical instrument digital interface.
76. MLO: Main lugs only.
77. MVA: Megavolt-ampere.
78. mW: Milliwatt.
79. MW: Megawatt.
80. MWh: Megawatt-hour.
81. NC: Normally closed.
82. NiCd: Nickel cadmium.
83. NIU: Network interface unit.
84. NO: Normally open.
85. NPT: National (American) standard pipe taper.
86. OCPD: Overcurrent protective device.
87. ONT: Optical network terminal.
88. PC: Personal computer.
89. PCS: Power conversion system.
90. PCU: Power-conditioning unit.
91. PF or pf: Power factor.
92. PHEV: Plug-in hybrid electric vehicle.
93. PLC: Programmable logic controller.
94. PLFA: Power-limited fire alarm.
95. PoE: Power over Ethernet.
96. PV: Photovoltaic.
97. PVC: Polyvinyl chloride.
98. pW: Picowatt.
99. RFI: Radio-frequency interference (electrical); Request for interpretation (contract).
100. RMS or rms: Root-mean-square.
101. RPM or rpm: Revolutions per minute.
102. SCADA: Supervisory control and data acquisition.
103. SCR: Silicon-controlled rectifier.
104. SPD: Surge protective device.
105. sq.: Square.
106. SWD: Switching duty.
107. TCP/IP: Transmission control protocol/Internet protocol.
108. TEFC: Totally enclosed fan-cooled.
109. TR: Tamper resistant.
110. TVSS: Transient voltage surge suppressor.
111. UL: Underwriters Laboratories, Inc. (standards) or UL LLC (services).
112. UL CCN: UL Category Control Number.
113. UPS: Uninterruptible power supply.
114. USB: Universal serial bus.
115. UV: Ultraviolet.
116. V: Volt, unit of electromotive force.
117. V(ac): Volt, alternating current.
118. V(dc): Volt, direct current.
119. VA: Volt-ampere, unit of complex electrical power.
120. VAr: Volt-ampere reactive, unit of reactive electrical power.



SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL
017320-4

Bucks County Free Library Doylestown Branch
IT & Server Room

260010-4

121. VFC: Variable-frequency controller.
122. VOM: Volt-ohm-multimeter.
123. VPN: Virtual private network.
124. VRLA: Valve-regulated lead acid.
125. W: Watt, unit of real electrical power.
126. Wh: Watt-hour, unit of electrical energy usage.
127. WPT: Wireless power transfer.
128. WPTE: Wireless power transfer equipment.
129. WR: Weather resistant.

B. Abbreviations and Acronyms for Electrical Raceway Types:

1. EMT: Electrical metallic tubing.
2. EMT-A: Aluminum electrical metallic tubing.
3. EMT-S: Steel electrical metallic tubing.
4. EMT-SS: Stainless steel electrical metallic tubing.
5. ENT: Electrical nonmetallic tubing.
6. EPEC: Electrical HDPE underground conduit.
7. EPEC-40: Schedule 40 electrical HDPE underground conduit.
8. EPEC-80: Schedule 80 electrical HDPE underground conduit.
9. EPEC-A: Type A electrical HDPE underground conduit.
10. EPEC-B: Type B electrical HDPE underground conduit.
11. ERMC: Electrical rigid metal conduit.
12. ERMC-A: Aluminum electrical rigid metal conduit.
13. ERMC-S: Steel electrical rigid metal conduit.
14. ERMC-S-G: Galvanized-steel electrical rigid metal conduit.
15. ERMC-S-PVC: PVC-coated-steel electrical rigid metal conduit.
16. ERMC-SS: Stainless steel electrical rigid metal conduit.
17. FMC: Flexible metal conduit.
18. FMC-A: Aluminum flexible metal conduit.
19. FMC-S: Steel flexible metal conduit.
20. FMT: Steel flexible metallic tubing.
21. FNMC: Flexible nonmetallic conduit. See LFNC.
22. HDPE: See EPEC.
23. IMC: Steel electrical intermediate metal conduit.
24. LFMC: Liquidtight flexible metal conduit.
25. LFMC-A: Aluminum liquidtight flexible metal conduit.
26. LFMC-S: Steel liquidtight flexible metal conduit.
27. LFMC-SS: Stainless steel liquidtight flexible metal conduit.
28. LFNC: Liquidtight flexible nonmetallic conduit.
29. LFNC-A: Layered (Type A) liquidtight flexible nonmetallic conduit.
30. LFNC-B: Integral (Type B) liquidtight flexible nonmetallic conduit.
31. LFNC-C: Corrugated (Type C) liquidtight flexible nonmetallic conduit.
32. PVC: Rigid PVC conduit.
33. PVC-40: Schedule 40 rigid PVC conduit.
34. PVC-80: Schedule 80 rigid PVC Conduit.
35. PVC-A: Type A rigid PVC concrete-encased conduit.
36. PVC-EB: Type EB rigid PVC concrete-encased underground conduit.
37. RGS: See ERMC-S-G.
38. RMC: See ERMC.
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39. RTRC: Reinforced thermosetting resin conduit.
40. RTRC-AG: Low-halogen, aboveground reinforced thermosetting resin conduit.
41. RTRC-AG-HW: Heavy wall, low-halogen, aboveground reinforced thermosetting resin

conduit.
42. RTRC-AG-SW: Standard wall, low-halogen, aboveground reinforced thermosetting resin

conduit.
43. RTRC-AG-XW: Extra heavy wall, low-halogen, aboveground reinforced thermosetting

resin conduit.
44. RTRC-BG: Low-halogen, belowground reinforced thermosetting resin conduit.

C. Abbreviations and Acronyms for Electrical Cable Types:

1. AC: Armored cable.
2. CATV: Coaxial general-purpose cable.
3. CATVP: Coaxial plenum cable.
4. CATVR: Coaxial riser cable.
5. CI: Circuit integrity cable.
6. CL2: Class 2 cable.
7. CL2P: Class 2 plenum cable.
8. CL2R: Class 2 riser cable.
9. CL2X: Class 2 cable, limited use.
10. CL3: Class 3 cable.
11. CL3P: Class 3 plenum cable.
12. CL3R: Class 3 riser cable.
13. CL3X: Class 3 cable, limited use.
14. CM: Communications general-purpose cable.
15. CMG: Communications general-purpose cable.
16. CMP: Communications plenum cable.
17. CMR: Communications riser cable.
18. CMUC: Under-carpet communications wire and cable.
19. CMX: Communications cable, limited use.
20. DG: Distributed generation cable.
21. FC: Flat cable.
22. FCC: Flat conductor cable.
23. FPL: Power-limited fire-alarm cable.
24. FPLP: Power-limited fire-alarm plenum cable.
25. FPLR: Power-limited fire-alarm riser cable.
26. IGS: Integrated gas spacer cable.
27. ITC: Instrumentation tray cable.
28. ITC-ER: Instrumentation tray cable, exposed run.
29. MC: Metal-clad cable.
30. MC-HL: Metal-clad cable, hazardous location.
31. MI: Mineral-insulated, metal-sheathed cable.
32. MTW: Moisture-, heat-, and oil-resistant thermoplastic cable (machine tool wiring).
33. MV: Medium-voltage cable.
34. NM: Nonmetallic sheathed cable.
35. NMC: Nonmetallic sheathed cable with corrosion-resistant nonmetallic jacket.
36. NMS: Nonmetallic sheathed cable with signaling, data, and communications conductors,

plus power or control conductors.
37. NPLF: Non-power-limited fire-alarm circuit cable.
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38. NPLFP: Non-power-limited fire-alarm circuit cable for environmental air spaces.
39. NPLFR: Non-power-limited fire-alarm circuit riser cable.
40. NUCC: Nonmetallic underground conduit with conductors.
41. OFC: Conductive optical fiber general-purpose cable.
42. OFCG: Conductive optical fiber general-purpose cable.
43. OFCP: Conductive optical fiber plenum cable.
44. OFCR: Conductive optical fiber riser cable.
45. OFN: Nonconductive optical fiber general-purpose cable.
46. OFNG: Nonconductive optical fiber general-purpose cable.
47. OFNP: Nonconductive optical fiber plenum cable.
48. OFNR: Nonconductive optical fiber riser cable.
49. P: Marine shipboard cable.
50. PLTC: Power-limited tray cable.
51. PLTC-ER: Power-limited tray cable, exposed run.
52. PV: Photovoltaic cable.
53. RHH: Thermoset rubber, heat-resistant cable (high heat).
54. RHW: Thermoset rubber, moisture-resistant cable.
55. SA: Silicone rubber cable.
56. SE: Service-entrance cable.
57. SER: Service-entrance cable, round.
58. SEU: Service-entrance cable, flat.
59. SIS: Thermoset cable for switchboard and switchgear wiring.
60. TBS: Thermoplastic cable with outer braid.
61. TC: Tray cable.
62. TC-ER: Tray cable, exposed run.
63. TC-ER-HL: Tray cable, exposed run, hazardous location.
64. THW: Thermoplastic, heat- and moisture-resistant cable.
65. THHN: Thermoplastic, heat-resistant cable with nylon jacket outer sheath.
66. THHW: Thermoplastic, heat- and moisture-resistant cable.
67. THWN: Thermoplastic, moisture- and heat-resistant cable with nylon jacket outer sheath.
68. TW: Thermoplastic, moisture-resistant cable.
69. UF: Underground feeder and branch-circuit cable.
70. USE: Underground service-entrance cable.
71. XHH: Cross-linked polyethylene, heat-resistant cable.
72. XHHW: Cross-linked polyethylene, heat- and moisture-resistant cable.

D. Definitions:

1. Basic Impulse Insulation Level: Reference insulation level expressed in impulse crest
voltage with a standard wave not longer than 1.5 times 50 microseconds and 1.5 times 40
microseconds.

2. Communications Jack: A fixed connecting device designed for insertion of a
communications cable plug.

3. Communications Outlet: One or more communications jacks, or cables and plugs, mounted
in a box or ring, with a suitable protective cover.

4. Designated Seismic System: A system component that requires design in accordance with
ASCE/SEI 7, Ch. 13 and for which the Component Importance Factor is greater than 1.0.

5. Direct Buried: Installed underground without encasement in concrete or other protective
material.
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6. Enclosure: The case or housing of an apparatus, or the fence or wall(s) surrounding an
installation, to prevent personnel from accidentally contacting energized parts or to protect
the equipment from physical damage. Types of enclosures and enclosure covers include
the following:

a. Cabinet: An enclosure that is designed for either surface mounting or flush mounting
and is provided with a frame, mat, or trim in which a swinging door or doors are or
can be hung.

b. Concrete Box: A box intended for use in poured concrete.
c. Conduit Body: A means for providing access to the interior of a conduit or tubing

system through one or more removable covers at a junction or terminal point. In the
United States, conduit bodies are listed in accordance with outlet box requirements.

d. Conduit Box: A box having threaded openings or knockouts for conduit, EMT, or
fittings.

e. Cutout Box: An enclosure designed for surface mounting that has swinging doors or
covers secured directly to and telescoping with the walls of the enclosure.

f. Device Box: A box with provisions for mounting a wiring device directly to the box.
g. Extension Ring: A ring intended to extend the sides of an outlet box or device box

to increase the box depth, volume, or both.
h. Floor Box: A box mounted in the floor intended for use with a floor box cover and

other components to complete the floor box enclosure.
i. Floor-Mounted Enclosure: A floor box and floor box cover assembly with means to

mount in the floor that is sealed against the entrance of scrub water at the floor level.
j. Floor Nozzle: An enclosure used on a wiring system, intended primarily as a housing

for a receptacle, provided with a means, such as a collar, for surface-mounting on a
floor, which may or may not include a stem to support it above the floor level, and
is sealed against the entrance of scrub water at the floor level.

k. Junction Box: A box with a blank cover that joins different runs of raceway or cable
and provides space for connection and branching of the enclosed conductors.

l. Outlet Box: A box that provides access to a wiring system having pryout openings,
knockouts, threaded entries, or hubs in either the sides or the back, or both, for the
entrance of conduit, conduit or cable fittings, or cables, with provisions for mounting
an outlet box cover, but without provisions for mounting a wiring device directly to
the box.

m. Pedestal Floor Box Cover: A floor box cover that, when installed as intended,
provides a means for typically vertical or near-vertical mounting of receptacle
outlets above the floor's finished surface.

n. Pull Box: A box with a blank cover that joins different runs of raceway and provides
access for pulling or replacing the enclosed cables or conductors.

o. Raised-Floor Box: A floor box intended for use in raised floors.
p. Recessed Access Floor Box: A floor box with provisions for mounting wiring

devices below the floor surface.
q. Recessed Access Floor Box Cover: A floor box cover with provisions for passage

of cords to recessed wiring devices mounted within a recessed floor box.
r. Ring: A sleeve, which is not necessarily round, used for positioning a recessed

wiring device flush with the plaster, concrete, drywall, or other wall surface.
s. Ring Cover: A box cover, with raised center portion to accommodate a specific wall

or ceiling thickness, for mounting wiring devices or luminaires flush with the
surface.
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t. Termination Box: An enclosure designed for installation of termination base
assemblies consisting of bus bars, terminal strips, or terminal blocks with provision
for wire connectors to accommodate incoming or outgoing conductors, or both.

7. Emergency Systems: Those systems legally required and classed as emergency by
municipal, state, federal, or other codes, or by any governmental agency having jurisdiction
that are designed to ensure continuity of lighting, electrical power, or both, to designated
areas and equipment in the event of failure of the normal supply for safety to human life.

8. Essential Electrical Systems: Those systems designed to ensure continuity of electrical
power to designated areas and functions of a healthcare facility during disruption of normal
power sources, and also to minimize disruption within the internal wiring system.
(healthcare facilities)

9. High-Performance Building: A building that integrates and optimizes on a life-cycle basis
all major high-performance attributes, including energy conservation, environment, safety,
security, durability, accessibility, cost-benefit, productivity, sustainability, functionality,
and operational considerations.

10. Jacket: A continuous nonmetallic outer covering for conductors or cables.
11. Luminaire: A complete lighting unit consisting of a light source such as a lamp, together

with the parts designed to position the light source and connect it to the power supply. It
may also include parts to protect the light source or the ballast or to distribute the light.

12. Miniature 8-Position Series Jack (8PSJ): Also called an 8-position 8-contact (8P8C)
modular jack. An unkeyed jack with up to eight contacts commonly used to terminate
twisted-pair and multiconductor Ethernet cable. Shape and dimensions are specified by
TIA-1096.

a. Caution: An 8PSJ is not the same thing as an FCC "registered jack" RJ45S, now
called a miniature 8-position keyed jack (8PKJ). Ethernet cable plugs do not have
rejection keys. Many manufacturers and suppliers incorrectly use "RJ45" as a
generic term to describe any 8-position series plug or jack whether it has a rejection
key or not.

13. Mode: The terms "Active Mode," "Off Mode," and "Standby Mode" are used as defined in
the Energy Independence and Security Act (EISA) of 2007.

14. Multi-Outlet Assembly: A type of surface, flush, or freestanding raceway designed to hold
conductors, receptacles, and switches, assembled in the field or at the factory.

15. Plenum: A compartment or chamber to which one or more air ducts are connected and that
forms part of the air distribution system.

16. Receptacle: A fixed connecting device arranged for insertion of a power cord plug. Also
called a power jack.

17. Receptacle Outlet: One or more receptacles mounted in a box with a suitable protective
cover.

18. Sheath: A continuous metallic covering for conductors or cables.
19. UL Category Control Number: An alphabetic or alphanumeric code used to identify

product categories covered by UL's Listing, Classification, and Recognition Services.
20. Voltage Class: For specified circuits and equipment, voltage classes are defined as follows:

a. Control Voltage: Listed and labeled for use in remote-control, signaling, and power-
limited circuits supplied by Class 2 or Class 3 power supplies having rated output
not greater than 150 V and 5 A, allowing use of alternate wiring methods complying
with NFPA 70, Article 725.
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b. Low Voltage: Listed and labeled for use in circuits supplied by Class 1 or other
power supplies having rated output not greater than 1000 V, requiring use of wiring
methods complying with NFPA 70, Article 300, Part I.

c. Medium Voltage: Listed and labeled for use in circuits supplied by a power supply
having rated output greater than 1000 V, requiring use of wiring methods complying
with NFPA 70, Article 300, Parts I and II.

1.3 COORDINATION

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied
by Owner or others unless permitted under the following conditions:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electrical
service.

2. Do not proceed with interruption of electrical service without Owner's written permission.
3. Coordinate interruption with systems impacted by outage including, but not limited to, the

following:

a. Exercising generators.
b. Emergency lighting.
c. Elevators.
d. Fire-alarm systems.

B. Arrange to provide temporary electrical power in accordance with requirements specified in
Division 01.

1.4 PREINSTALLATION MEETINGS

A. Electrical Preconstruction Conference: Schedule conference with Architect and Owner, not later
than 10 days after notice to proceed. Agenda topics include, but are not limited to, the following:

1. Electrical installation schedule.
2. Status of power system studies.
3. Value analysis proposals and requests for substitution of electrical equipment.
4. Utility work coordination and class of service requests.
5. Commissioning activities.

1.5 SEQUENCING

A. Conduct and submit results of power system studies before submitting Product Data and Shop
Drawings for electrical equipment.

1.6 ACTION SUBMITTALS

A. Coordination Drawings for Structural Supports: Show coordination of structural supports for
equipment and devices, including restraints and bracing for control of seismic and wind loads,
with other systems, equipment, and structural supports in the vicinity.
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B. Coordination Drawings for Ceiling Areas: Where indicated on drawings, provide reflected ceiling
plan(s), supplemented by sections and other details, drawn to scale, in accordance with
Section 013100 "Project Management and Coordination," on which the following items are
shown and coordinated with each other, using input from installers of the items involved:

1. Suspended ceiling components.
2. Structural members to which equipment and suspension systems will be attached.
3. Size and location of access panels on ceilings.
4. Elevation, size, and route of sprinkler piping.
5. Elevation, size, and route of plumbing piping.
6. Elevation, size, and route of ductwork.
7. Elevation, size, and route of cable tray.
8. Elevation, size, and route of conduit.
9. Elevation and size of wall-mounted and ceiling-mounted equipment.
10. Access panels.
11. Sprinklers.
12. Air inlets and outlets.
13. Control modules.
14. Luminaires.
15. Communications devices.
16. Speakers.
17. Security devices.
18. Fire-alarm devices.
19. Indicate clear dimensions for maintenance access in front of equipment.
20. Indicate dimensions of fully-open access doors.

C. Coordination Drawings for Cable Tray Routing: Reflected ceiling plan(s), supplemented by
sections and other details, drawn to scale, in accordance with Section 013100 "Project
Management and Coordination," on which the following items are shown and coordinated with
each other, using input from installers of the items involved:

1. Elevation, size, and route of cable trays.
2. Relationships between components and adjacent structural, electrical, and mechanical

elements.
3. Vertical and horizontal offsets and transitions.
4. Elevation and size of sleeves for wall, ceiling, and floor cable penetrations.
5. Elevation of ceilings and size of ceiling tiles.
6. Locations of access panels on ceilings.
7. Locations where cable tray crosses or parallels sprinkler piping.
8. Locations where cable tray crosses plumbing piping.
9. Locations where cable tray crosses or parallels ductwork.
10. Locations of access panels on ductwork.
11. Locations where cable tray crosses conduit.
12. Items blocking access around cable trays, including the following:

a. Light fixtures.
b. Speakers.
c. Fire-alarm devices.
d. Power outlets.
e. Wall-mounted equipment.
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f. Equipment racks.
g. Furniture.
h. Door swings.
i. Building features.

13. Indicate clear dimension between cable tray and walls or obstructions that are closer than
10 ft. (3 m).

14. Highlight locations where cable tray is greater than 3 ft. (1 m) above ceilings. Explain how
personnel access will be accommodated for cable tray maintenance.

D. Coordination Drawings for Conduit Routing: Conduit routing plans, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of items
involved:

1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with

common supports.

E. Coordination Drawings for Bus Assembly Routing: Floor plans and sections, drawn to scale, on
which the following items are shown and coordinated with each other, using input from installers
of items involved:

1. Scaled bus-assembly layouts and relationships between components and adjacent
structural, mechanical, and electrical elements.

2. Vertical and horizontal enclosed bus-assembly runs, offsets, and transitions.
3. Clearances for access above and to the side of enclosed bus assemblies.
4. Vertical elevation of enclosed bus assemblies above the floor or bottom of structure.
5. Support locations, type of support, and weight on each support.
6. Location of adjacent construction elements including luminaires, HVAC and plumbing

equipment, fire sprinklers and piping, signal and control devices, and other equipment.

F. Coordination Drawings for Large Equipment Indoor Installations:

1. Location plan, drawn to scale, showing heavy equipment or truck access paths to loading
dock or other freight access into building. Indicate available width and height of doors or
openings.

2. Floor plan for entry floor and floor where equipment is located, drawn to scale, showing
heavy equipment access paths for maintenance and replacement, with the following items
shown and coordinated with each other, based on input from installers of the items
involved:

a. Dimensioned concrete bases, outlines of equipment, conduit entries, and grounding
equipment locations.

b. If freight elevator must be used, indicate width and height of door and depth of car.
Indicate if large equipment must be tipped to use elevator.

c. Dimensioned working clearances and dedicated areas below and around electrical
equipment where obstructions and tripping hazards are prohibited.
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3. Reflected ceiling plans for entry floor and floor where equipment is located, drawn to scale,
on which the following items shown and coordinated with each other, based on input from
installers of the items involved:

a. Support locations, type of support, and weight on each support. Locate structural
supports for structure-supported raceways.

b. Location of lighting fixtures, sprinkler piping and sprinklers, ducts and diffusers,
and other obstructions, indicating available overhead clearance.

c. Dimensioned working clearances and dedicated areas above and around electrical
equipment where foreign systems and equipment are prohibited.

G. Coordination Drawings for Large Equipment Outdoor Installations:

1. Utilities site plan, drawn to scale, showing heavy equipment or truck access paths for
maintenance and replacement, with the following items shown and coordinated with each
other, based on input from installers of the items involved:

a. Fences and walls, dimensioned concrete bases, outlines of equipment, conduit
entries, and grounding and bonding locations.

b. Indicate clear dimensions for fence gates and wall openings.
c. Indicate depth and type of ground cover, and locations of trees, shrubbery, and other

obstructions in access path.
d. Indicate clear height below tree branches, overhead lines, bridges, and other

overhead obstructions in access path, or where cranes and hoists will be needed to
handle large electrical equipment.

e. Support locations, type of support, and weight on each support. Locate structural
supports for structure-supported raceways.

f. Dimensioned working clearances and dedicated areas around electrical equipment.

H. Coordination Drawings for Duct Banks: Signed and sealed by qualified professional engineer.

1. Show duct profiles and coordination with other utilities and underground structures.
2. Include plans and sections, drawn to scale, and show bends and locations of expansion

fittings.

1.7 INFORMATIONAL SUBMITTALS

A. Electrical Installation Schedule: At preconstruction meeting, and periodically thereafter as dates
change, provide schedule for electrical installation Work to Owner and Architect including, but
not limited to, milestone dates for the following activities:

1. Submission of power system studies.
2. Submission of specified coordination drawings.
3. Submission of action submittals specified in Division 26.
4. Orders placed for major electrical equipment.
5. Arrival of major electrical equipment on-site.
6. Preinstallation meetings specified in Division 26.
7. Utility service outages.
8. Utility service inspection and activation.
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9. Mockup reviews.
10. Closing of walls and ceilings containing electrical Work.
11. System startup, testing, and commissioning activities for major electrical equipment.
12. System startup, testing, and commissioning activities for emergency lighting.
13. System startup, testing, and commissioning activities for automation systems (SCADA,

BMS, lighting, HVAC, fire alarm, fire pump, etc.).
14. Pouring of concrete housekeeping pads for electrical equipment and testing of concrete

samples.
15. Requests for special inspections.
16. Requests for inspections by authorities having jurisdiction.

B. Delegated Design Drawings for Structural Masonry Wall Penetrations: Where indicated on
Drawings, provide reflected ceiling plan(s), supplemented by elevations, sections, and other
details, drawn to scale, signed and sealed by a qualified structural professional engineer, on which
the following items are shown and coordinated with each other, using input from installers of the
items involved:

1. Location and dimensions of structural members supporting wall.
2. Location and dimensions of columns near penetrations.
3. Location and dimension of headers and lintels.
4. Doors and windows near penetrations.
5. Location and dimensions of penetrating cuts.
6. Sprinkler piping and sleeves.
7. Plumbing piping and sleeves.
8. Ductwork and sleeves.
9. Cable tray and sleeves.
10. Conduit and sleeves.
11. Firestopping assemblies for rated penetrations.
12. Structural supports for piping, ductwork, and conduit on both sides of wall.

C. Certificates:

1. Welding certificates.

2. Wind-Load Performance Certificates: Provide special certification for systems and
components designated on Drawings or in the Specifications to be subject to high wind
exposure and impact damage.

a. The following systems and components require written special certification of
resistance to the effects of high wind-load and impact damage by manufacturer:

b. Include the following information:

1) Provide equipment manufacturer's written certification for each designated
system and component, stating that it will remain in place and operable
following the design wind event and comply with requirements of authorities
having jurisdiction.

2) Certification must be based on ICC-ES or similar nationally recognized
testing standard procedures acceptable to authorities having jurisdiction.
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D. Qualification Statements:

1. For qualified regional manufacturer.
2. For structural professional engineer.
3. For electrical professional engineer.
4. For lighting professional engineer.
5. For EPM specialist.
6. For welder.
7. For ERMC-S-PVC raceway Installer.
8. For medium-voltage cable Installer.
9. For medium-voltage duct Installer.
10. For medium-voltage equipment Installer.
11. For electrical power monitoring Installer.
12. For switchboard Installer.
13. For EVSE Installer.
14. For generator set Installer.
15. For lightning protection system Installer.
16. For theatrical lighting Installer.
17. For exterior athletic lighting Installer.
18. For power quality specialist.
19. For low-voltage electrical testing agency and on-site electrical testing supervisor.
20. For control-voltage electrical testing agency and on-site control-voltage testing supervisor.
21. For structural testing and inspecting agency.
22. For outdoor pole testing and inspecting agency.
23. For luminaire photometric testing laboratory.
24. For lighting testing and inspecting agency.

1.8 CLOSEOUT SUBMITTALS

A. Facility EPM Program Binders:

1. Complete Set: On approved online or cloud solution.
2. Volumes 2 and 8: Reproducible hardcopy on archival quality, 28 lb, acid-free, bond paper.

B. Operation and Maintenance Data:

1. Refer to Section 260501 “Basic Electrical Requirements”.

C. Software and Firmware Operational Documentation: Provide software and firmware operational
documentation in Facility EPM Program Binders, including the following:

1. Software operating and upgrade manuals.
2. Names, versions, and website addresses for locations of installed software.
3. Device address list.
4. Printout of software application and graphic screens.
5. Testing and adjusting of panic and emergency power features.
6. For lighting controls include the following:

a. Adjustments of scene preset controls, adjustable fade rates, and fade overrides.



SUPPLEMENTAL REQUIREMENTS FOR ELECTRICAL
017320-15

Bucks County Free Library Doylestown Branch
IT & Server Room

260010-15

b. Operation of adjustable zone controls.

D. Software:

1. Program Software Backup: Provide username and password for approved online or cloud
solution.

2. Provide to Owner upgrades and unrestricted licenses for installed and backup software,
including operating systems and programming tools required for operation and
maintenance.

1.9 QUALIFICATIONS

A. Qualified Regional Manufacturer: Manufacturer, possessing qualifications specified in
Section 014000 "Quality Requirements," that maintains a service center capable of providing
training, parts, and emergency on-site repairs to Project site with response time less than eight
hours.

B. Structural Professional Engineer: Professional engineer possessing active qualifications specified
in Section 014000 "Quality Requirements," with expertise in structural engineering, including
seismic- and wind-load modeling and analysis.

C. Electrical Professional Engineer: Professional engineer possessing active qualifications specified
in Section 014000 "Quality Requirements," with expertise in electrical engineering, including
electrical power system modeling and analysis of electrical safety in accordance with NFPA 70E.

D. Lighting Professional Engineer: Professional engineer possessing active qualifications in
accordance with Section 014000 "Quality Requirements" and the following:

1. Expertise in electrical engineering, lighting design, and structural requirements for exterior
poles and standards.

2. Lighting Certified (LC) Professional by the National Council on Qualifications for the
Lighting Professions (NCQLP).

E. EPM Specialist: Recognized experts possessing the following qualifications in accordance with
Section 014000 "Quality Requirements" and NFPA 70B:

1. Technical Competence: Person should, by education, training, and experience, be well-
rounded in all aspects of electrical maintenance.

2. Administrative and Supervisory Skills: Person should be skilled in planning and
development of long-range objectives to achieve specific results and should be able to
command respect and solicit cooperation of persons involved in EPM Program
development.

F. Welder: Installer possessing active qualifications specified in Section 014000 "Quality
Requirements," with training and certification in accordance with AWS D1.1/D1.1M and
AWS D1.2/D1.2M.

G. ERMC-S-PVC Installers: Installer possessing active qualifications specified in Section 014000
"Quality Requirements," and able to present unexpired certified Installer credentials issued by
ERMC-S-PVC manufacturer prior to starting installation.
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H. Electrical Power Monitoring Installers: Installer possessing active qualifications specified in
Section 014000 "Quality Requirements," and able to present unexpired certified Installer
credentials issued by manufacturer prior to starting installation.

I. EVSE Installers: Installer possessing active qualifications specified in Section 014000 "Quality
Requirements," and able to present unexpired certified Installer credentials issued by EVSE
manufacturer prior to starting installation.

J. Generator Set Installers: Installer possessing active qualifications specified in Section 014000
"Quality Requirements," and able to present unexpired certified Installer credentials issued by
generator set manufacturer prior to starting installation.

K. Theatrical Lighting Installers: Installer possessing active qualifications specified in
Section 014000 "Quality Requirements," and able to present unexpired certified Installer
credentials issued by theatrical lighting manufacturers prior to starting installation.

L. Exterior Athletic Lighting Installers: Installer possessing active qualifications specified in
Section 014000 "Quality Requirements," and able to present unexpired certified Installer
credentials issued by exterior athletic lighting manufacturer prior to starting installation.

M. Power Quality Specialist: Recognized experts possessing active credentials from a qualified
electrical testing laboratory recognized by authorities having jurisdiction, and able to present
unexpired NICET Level 4 credentials with documented experience in power quality testing for
installations similar in complexity to this Project.

N. Low-Voltage Electrical Testing and Inspecting Agency: Entities possessing active credentials
from a qualified electrical testing laboratory recognized by authorities having jurisdiction.

1. On-site electrical testing supervisors must have documented certification and experience
with testing electrical equipment in accordance with NETA testing standards.

O. Control-Voltage Electrical Testing Agency: Entity possessing active credentials from a qualified
electrical testing laboratory recognized by authorities having jurisdiction.

1. On-site control-voltage testing supervisor must have BICSI Registered Communications
Distribution Designer certification and documented training and experience with testing
control-voltage equipment in accordance with NETA testing standards.

P. Structural Testing and Inspecting Agency: Entity possessing active qualifications specified in
Section 014000 "Quality Requirements" with documented training and experience with testing
structural concrete, seismic controls, and wind-load controls.

Q. Outdoor Pole Testing and Inspecting Agency: Entity possessing active qualifications specified in
Section 014000 "Quality Requirements" with documented training and experience in accordance
with ASTM C1093 for foundation testing and inspections.

R. Luminaire Photometric Testing Laboratory: Entity possessing active qualifications specified in
Section 014000 "Quality Requirements" accredited under the NVLAP for Energy Efficient
Lighting Products, and complying with applicable IES testing standards.
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S. Lighting Testing and Inspecting Agency: Entity possessing active qualifications specified in
Section 014000 "Quality Requirements" with documented training and experience with testing
and inspecting lighting installations in accordance with IES LM-5.

1.10 MOCKUPS

A. Simple Mockups for Coordinating Accessibility of Electrical Devices around Fixed Furnishings
and Equipment:

1. Build simple mockups using art supplies and other inexpensive materials for verification
of general arrangement, actual dimensions, and accessibility by Architect and Owner prior
to fabrication and installation of Work. Depict products from all Divisions requiring
coordination including, but not limited to, fixed furnishings, casework, outlet covers and
plates, HVAC controls, exposed raceway, exposed plumbing, equipment, and signage.

B. Approval of mockups does not constitute approval of deviations from the Contract Documents
contained in mockups unless Owner specifically approves such deviations by Change Order.

1.11 FIELD CONDITIONS

A. Modeling, analysis, product selection, installation, and quality control for Work specified in
Division 26 must comply with requirements specified in Section 260011 "Facility Performance
Requirements for Electrical."

B. Service Conditions for Electrical Power Equipment: Besides conditions specified in
Section 260011 "Facility Performance Requirements for Electrical," specified electrical power
equipment must be suitable for operation under service conditions specified as usual service
conditions in applicable NEMA PB series, IEEE C37 series, and IEEE C57 series standards,
except for the following:

1. Electrical Rooms:

a. Exposure to significant solar radiation.
b. Exposure to fumes, vapors, or dust.
c. Exposure to explosive environments.
d. Ambient temperature not exceeding 104 deg F.
e. Exposure to hot and humid climate or to excessive moisture, including steam, salt

spray, and dripping water.
f. Unusual transportation or storage conditions.
g. Unusual grounding resistance conditions.
h. Unusual space limitations.
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PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION 260010
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SECTION 260501 - BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Field conditions and other facility performance requirements applicable to Work specified
in Division 26.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

1.2 GENERAL REQUIREMENTS

A. Applicable requirements of the Contract Documents, preceding the Technical Specifications,
apply to this Section.  In the event of conflict between the Specifications, the most stringent shall
apply.

B. Separation of these Specifications into Divisions and Sections is for convenience only and is not
intended to establish limits of work.

C. Consult index to be certain that set of Documents and Specifications is complete.  Report
omissions or discrepancies to the Owner's Representative.

D. The Contractor shall employ high standards of good workmanship and shall pay special attention
to the safety of personnel and equipment.  The installation of material and equipment shall be in
conformance with the latest edition of all codes and standards, as adopted by the local authority
having jurisdiction, including those listed in Paragraph: STANDARDS.  The agency having the
most stringent requirements shall be adhered to.

E. The Contractor shall make a thorough examination of the site and shall make due allowances for
difficulties and contingencies to be encountered.  All dimensions shall be checked and verified
by the Contractor at the site.

F. The Contractor and all Sub-Contractors shall have a minimum of three years proven experience
on projects with similar levels of complexity and magnitude.  Experience shall be based on the
experience as a company and not on the experience as individuals.

G. The Drawings and Specifications are intended to function as a common set of documents.
Anything shown on the Drawings but not mentioned in the Specifications or mentioned in the
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Specifications and not shown on the Drawings, shall be equally binding as if both noted on the
Drawings and called for in the Specifications.

1.3 OWNER’S REPRESENTATIVE

A. The Owner's Representative is the person appointed by the Owner.  The Owner's Representative
will advise and consult with the Owner during construction and until final payment is due.  The
Owner's instructions to the Contractor shall be forwarded through the Owner's Representative.

1.4 SCOPE

A. The work covered by and included in these Specifications consists of the furnishing of all
materials, all equipment, labor, tools and supervision and performing all operations necessary for
the proper and complete execution of the Electrical work in strict accordance with the
Specifications and the Drawings and subject to the terms and conditions of the Contract.

B. Unless noted otherwise, this Contractor shall furnish and install all control devices together with
control wiring, conduit and all appurtenances and accessories necessary to perform the operating
functions as specified.  Control devices shall include, but not be limited to, thermostats, switching
relays, control relays and transformers.  Wiring materials and installation shall conform to the
National Electric Code.  All control system wiring shall be 14 AWG minimum installed in 1/2
inch diameter minimum conduit.

C. It is the intent of these Drawings and Specifications to provide complete and fully functional
systems unless otherwise indicated.  The Contractor shall provide all incidental components
(locknuts, screws, washers, etc.) required to accomplish this intent. This shall include furnishing
devices which are obviously required by the design intent such as the second three-way switch
where one such switch is shown, fuses for fused disconnect switches, etc.

1. Contractor shall review the drawings and is required to prepare request for information
(RFI) questions for any discrepancies or if portions of systems as shown and it is unclear
what is to be provided prior to submitting bid.  If a system is shown and no RFI is presented,
Contractor will provide a full system and components to ensure that the entire system is
functioning properly.

1.5 DEFINITIONS

A. The term "Contractor" or "Electrical Contractor" when used in this Specification refers to the
Contractor responsible for all work under this Section.

B. The term "Provide" refers to this Contractor purchasing, delivering and installing as a part of this
Contract.
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1.6 STANDARDS

A. NFPA 70 National Electrical Code (NEC).

B. NFPA 72 National Fire Alarm Code.

C. NFPA 101 Code for Safety to Life from Fire in Buildings and Structures.

D. Underwriters Laboratories Electrical Construction Materials Directory.

E. International Building Code (IBC).

F. Public Law 101-336, The Americans with Disabilities Act of 1990.

G. ASTM B-8 Specification for Concentric-Lay-Stranded Copper Conductors, Hard, Medium Hard,
or Soft.

H. ASTM B-496 Specification for Compact Round Concentric-Lay-Stranded Copper Conductors.

I. ICEA S-95-658/NEMA WC70 Non-Shielded 0-2 KV Cables.

J. NETA ATS acceptance testing specifications for electrical power distribution equipment and
systems.

1.7 NOTIFICATION

A. Trades that have work connected with the Electrical work and trades that do preparatory work for
electrical equipment shall be notified for installation requirements and scheduling.

B. The Owner's Representative shall be informed of the installation schedule to allow sufficient time
for inspection without any work delay.

C. All work shall be coordinated to avoid cutting of work in place and interfering with other
operations.

D. In compliance with Act 38, contact individual companies to have utility locations marked in the
field and to otherwise locate underground objects as may be necessary prior to the start of
construction.

1. Pennsylvania law requires three working days notice for the construction phase and ten
working days in design stage.  Call Pennsylvania One Call System, Inc. (1-800-242-1776,
as of this writing).

1.8 CONTRACT DRAWINGS

A. The Contract Drawings are diagrammatic and indicate relation of conduits, connections and
equipment.  Vendor catalog numbers do not necessarily indicate trim and fitting requirements.
Drawings do not indicate all boxes and fittings that may be required. Therefore, the Contractor
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shall carefully investigate structural and finish conditions affecting work.  The Contractor shall
furnish all boxes, fittings, hangers and accessories as may be required to meet these conditions at
no additional cost to the Owner.

B. Do not scale the Drawings.  The Contractor shall check conditions at the site for dimensions and
sizes pertaining to the structure.

C. Do not deviate from the Drawings without prior written approval.

1.9 LINES, GRADE AND SURVERYS

A. All necessary surveys, lines, grades and measurements are the responsibility of the Contractor
desiring the information for the proper installation of his work.  The Contractor is responsible for
the proper installation of the work with respect to other Contractors.

B. Grades, elevations and locations shown on the Drawings are approximate and the Contractor shall
check all such information on the site before proceeding with the work

1.10 WORKMANSHIP

A. All equipment, conduit, fixtures, etc. shall be installed in a workmanlike manner meeting the
accepted standards of the representative industry.

B. All work to be performed shall be done by qualified mechanics.  All mechanics in the employ of
this Contractor on this project shall be skilled in the phases of the work to which they are used.
The mechanic’s affiliation with labor organizations shall be acceptable to all trades employed on
the project.

1.11 CUTTING AND PATCHING

A. In new construction, the Contractor shall give the General Contractor complete information as to
size of openings required in floors and walls, etc., so that such openings may be provided as the
project progresses.  In existing construction, the Contractor shall do his own cutting and patching
required for the installation of his work.

B. If openings are omitted or are incorrect through failure of the Contractor to follow these
instructions, the Contractor shall, at his own expense, engage the trade, which originally installed
the work, to cut and patch to the satisfaction of the Owner's Representative

C. All cutting and patching of every nature required in connection with this Contract shall be done
by the Contractor with mechanics experienced in their respective lines of work.  All patching
shall match adjacent finishes.

D. All cutting in building shall be done with great care so as not to leave an unsightly surface, which
may not be concealed by plates, escutcheons, or other normal concealing construction.  If such
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unsightly conditions occur the Contractor shall be required at his own expense, to engage the
General Contractor to replace the damaged materials with new materials.

E. Any penetrations of a roof shall be done in accordance with the roof manufacturer's recommended
details for that type of roof and per industry recognized good practices.  The penetration methods
shall not invalidate any existing warranties.

1.12 CONCRETE AND MASONARY WORK.

A. Unless otherwise noted, all concrete bases, reinforcing, etc. and masonry work required to install
the respective Contract Work shall be furnished and installed by the respective Contractor.

B. Provide a 3-1/2 inch high housekeeping pad for all substations, switchboards, motor control
centers, transformers, power converters, and other floor mounted equipment.  Pads shall extend
one inch in all directions beyond the edge of the equipment.

C. The Contractor shall furnish all materials, labor, equipment and tools necessary to complete
concrete and cement work.

D. All concrete work shall comply with the requirements of the ACI Building Code (ACI 318), the
ACI Detailing Manual (ACI 315) and the Specifications for Structural Concrete for Buildings
(ACI 301).

E. All reinforcing steel shall be manufactured from high strength billet steel conforming to ASTM
Designation A-615 Grade 60.  Welded-wire fabric shall comply with ASTM A-185

1.13 MATERIALS

A. All materials and equipment provided by this Contractor shall be new, without imperfections and
blemishes and shall be protected from the elements prior to installation in building.

B. All equipment shall meet the requirements of NFPA 70 and, in addition, shall be tested, listed and
labeled by an approved authority (UL) and shall be installed in accordance with its listing.  The
Owner's Representative shall have full authority to reject any equipment, material or installation
of same, showing defects of manufacture or workmanship.

C. All equipment subject to specific requirements of the Owner's insurance company (fire alarm
system, security system, etc.) shall meet the insurance company's requirements.

1.14 METHOD

A. The Electrical Contractor shall confer with all other Contractors and shall apply for detailed and
specific information regarding the location of all equipment as the final location may differ from
that indicated on the Drawings.  Outlets, equipment or wiring improperly placed because of the
Electrical Contractor's failure to obtain this information shall be relocated and reinstalled by the
Electrical Contractor without additional expense to the Owner
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B. Each Contractor, upon request of the Owner's Representative, shall expedite the work of a specific
area, section or part of the project to permit the installation of another part of the work.

C. All conduits, wire, cable, wiring devices and equipment shall be installed in such a manner as to
preserve access with sufficient space provided for proper operation and maintenance to any
existing equipment or to any new equipment installed under this Specification or under other
Specifications or Contracts for this building.

D. This Contractor shall coordinate his work with that of other trades so that all work may be
installed in the most direct manner and so that interference between piping, ducts, equipment,
architectural or structural features will be avoided.  If an interference results, the Owner's
Representative shall decide which work is to be relocated, regardless of which was first installed.
Such relocation shall be at no additional cost to the Owner.

E. All materials and equipment installed by the Contractor shall be firmly supported and secured to
the building construction where required.

F. All items of labor, material and equipment not specified in detail or shown on the Drawings but
incidental to, or necessary for, the complete and proper installation and proper operation of the
work described herein or reasonably implied in connection therewith, shall be furnished as if
called for in detail by the Specifications or Drawings.

G. All equipment shall be installed in accordance with the manufacturer's recommendations and
installation instructions.  The manufacturer's installation recommendations and instructions shall
be considered part of the Contract.

H. The equipment installation shall also adhere to the installation recommendations and instructions
of other building components such as wall and roof materials which the installation impacts.

I. Any questions regarding means or methods of construction shall be addressed during the bidding
phase of the project.

1.15 SCHEDULING OF WORK

A. The Contractor shall attend all planning meetings, provide scheduling information and work with
all trades to obtain a workable project schedule that meets the Owner's requirements.

1.16 PROTECTION

A. Each Contractor shall effectively protect his work and materials with tarpaulins or heavy plastic
material against dirt, water, chemicals, plaster, or damage during the entire period of installation
or until he is directed to remove the coverings by the Owner's Representative.  Any damaged
material must be removed and replaced by the Contractor without additional cost regardless of
the cause of the damage.  All openings in conduit, fittings, etc., must be effectively sealed to
exclude dirt, sand and other foreign substances.
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1.17 PROTECTION OF OWNER’S EQUIPMENT

A. The Contractor shall provide any temporary work required to protect the Owner's equipment and
to contain the dust generated during construction.  Any measures taken by the Contractor for the
protection of equipment shall be installed to the satisfaction of the Owner or Owner’s
Representative, which may include any and all provisions listed in DIVISION-1 General
Requirements and/or in accordance with the appropriate technical specifications for wood and
plastics in DIVISION-6.  An approved protection material is nylon reinforced flame retardant and
anti-static Griffolyn T-55 ASFR 6 mil film (1-800-231-6074 - as of this writing).

1.18 RUBBISH REMOVAL AND CLEAN UP

A. Each Contractor is responsible for periodic removal of all rubbish resulting from his work.  All
surplus material, refuse, rubbish, etc., shall be removed from the job site at the completion of the
Contract.  The Owner's Representative must be satisfied with the removal and clean up.

B. All rubbish shall be legally disposed of by the Contractor.  Rubbish removed from the site shall
become the responsibility of the Contractor.

C. Any hazardous materials discovered which are not included in the contract shall be brought to the
Owner's attention prior to removal from the site.

1.19 DELIVERING AND STOARGE OF MATERIALS EQUIPMENT

A. Deliver accessories, small unmarked parts, adhesives, sealants and incidental items to site in
manufacturer's original, unopened, labeled containers

B. Store materials and equipment to prevent damage and injury.  Store ferrous materials to prevent
rusting.  Store equipment and lighting fixtures to prevent staining and discoloring.

1.20 INDENTIFICATION OF MATERIALS AND EQUIPMENT

A. All panels, combination motor starters, safety switches, motor operated time switches, junction
and pull boxes, in-panel sub-feeders and similar items installed under this project shall be
identified by name, function and/or control.  Included on nameplates shall be the voltage of the
involved circuits.  Nameplates shall be at least one by three inch with characters not less than 1/4
inch high.  They shall be made up of two laminated black plastic sheets bonded with a middle
sheet of white plastic and characters engraved in one black sheet to the depth of the white plastic.

B. The Contractor shall provide a typewritten indexed directory in each panelboard indicating the
item or items controlled by each circuit.

C. Directories in any existing panelboards shall be updated in typewritten format showing all circuit
changes.
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D. All circuits shall be identified in outlet boxes as to the specific circuit connection.  All circuit
conductors shall also be identified as to the voltage of the circuit.

E. Color coding shall be as listed in Section "WIRING" of these Specifications.

F. A typewritten list of nameplates shall be submitted to the Owner's Representative for approval
before ordering.

1.21 PAINTING

A. Where factory finishes are provided and no additional field painting is specified; all marred or
damaged surfaces shall be touched up or refinished to a smooth and uniform finish.  Provide one-
pint quantity of factory finish touch-up paint to the Owner.

B. All exposed ferrous metalwork, pipe, supports, hangers, insulation and other surfaces not factory
painted shall be painted with one prime and two finish coats.  Paint, surface preparation and
application shall be as specified in the Architectural Section: PAINTING.  Colors shall match
existing work or shall be as selected by the Owner's Representative.

C. A quantity of touch-up paint (minimum size - one pint) shall be provided for each color used by
the Contractor.  Touch-up paint shall be delivered to the Owner.

1.22 LAWS, ORDINANCES, AND REGULATIONS

A. All systems in all and/or part shall conform to all pertinent laws, ordinances, and regulations of
ALL bodies having jurisdiction, at all governing levels.  In case of conflict between governing
levels, the more stringent law shall apply.  As a minimum, all work shall comply with IBC, NFPA,
OSHA and USBC requirements.

B. The Contractor shall pay all fees and prepare and submit all utility applications and obtain and
pay for all permits, inspections, and certifications required with his work.

C. All electrical work shall be inspected and certified by the local authorities; if no local authority
inspection is available an independent inspection agency such as the Middle Department
Inspection Agency (MDIA) shall be hired by the Contractor.

D. The Contractor shall make the Owner’s Representative aware of any and all code variances that
may apply to the electrical equipment/systems.  Application for said variances shall be the
responsibility of the Owner’s Representative.

1.23 BUILDING EXPANSION JOINTS AND FIRE RATED ASSEMBLIES

A. Provide expansion joints in conduits where they cross building expansion joints.

B. Where cables or conduits pass through fire rated portion of the structure, the annular space
between them and the structure shall be filled with an approved fireproof material.
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C. Meet all requirements of Underwriter's Laboratories and all applicable codes for maintaining the
integrity of all fire rated assemblies.

D. Contractor shall engage the services of a fire protection contractor to review the drawings and
install fire protection products to maintain the integrity of all pipe, wire, conduit, etc. penetrations
through any and all fire rated walls, floors, barriers, and assemblies.  Fire stop training and
products shall be 3M or approved equal.

1.24 ACCESS DOORS

A. The Contractor shall provide access panels/access doors for access to dampers, valves, controllers
or any other equipment or component requiring access for maintenance, adjustment or service
wherever these items are concealed in building walls, partitions or ceilings.  Frames shall be
anchored in walls, partitions or ceilings and shall be set true to lines of the building and flush with
the finished surfaces.  Access panels/access doors shall be as specified in the General
Construction Sections of the Specifications.

1.25 FASTENINGS, SUPPORTS, AND HANGERS

A. Fastenings, supports, hangers, miscellaneous steel, clamps, and anchors shall be made for purpose
for which they are to be used.  Toggle bolts or machine bolt fastenings shall be used for hollow
tile, terra cotta or lath construction; machine screws for structural steel fastenings; lead expansion
shields, and machine screws or lag screws for solid masonry fastening; lag screws for wood
fastening.  All equipment and conduit shall be rigidly and firmly installed to prevent swaying,
vibrating or sagging by malleable or wrought steel hangers of standard design, pipe clamps or
fabricated steel supports of approved design.  Hangers of horizontal conduit runs shall be
adjustable clevis type.  Perforated strap iron hangers and caddy clips are not permissible.

1.26 SOUND PARTITIONS

A. Contractor shall be responsible to identify all sound partitions indicated on the architectural plans.
Contractor shall seal all penetrations through the wall to maintain the sound absorption integrity
of the partition.

1.27 CONCRETE INSERTS

A. The Electrical Contractor shall provide concrete inserts of an approved carbon steel wedge type
for all hangers.  Where two or more parallel conduits are installed continuous inserts may be used.
Where required to distribute the load on the inserts, a piece of reinforcing steel of sufficient length
shall be passed through the insert.  Each insert shall include a knockout piece.  Concrete inserts
shall have a minimum safety factor of five.
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1.28 SLEEVES

A. The Electrical Contractor shall provide and install sleeves where required to protect equipment
or facilities in the installation.  Each sleeve shall extend through its respective floor, wall, or
partition and shall be cut flush with each surface unless otherwise required.

B. Sleeves in bearing and masonry walls, floors and partitions shall be of standard weight steel pipe
finished with smooth edges.  For other masonry partitions, through suspended ceilings and for
concealed vertical piping, sleeves shall be No. 22 U.S.G. galvanized iron.

C. All sleeves shall be properly installed and securely cemented in place.

D. Floor sleeves shall extend one inch above the finished floor.  Space between floor sleeves and
passing conduit shall be caulked with an approved graphite packing and/or waterproof caulking
compound.

E. Where conduits pass through waterproofed floors or walls, design of sleeves shall be such that
waterproofing can be flashed into and around the sleeves.

F. Where sleeves pass through fire-rated walls or floors, a fire barrier protection system shall be
used.

G. See architectural drawings for fire ratings of building components.

1.29 FIRE STOPPING

A. The contractor shall be responsible to provide and install fire-stopping materials and/or systems
where his work penetrates fire and/or smoke rated portions of the building and non-fire resistance-
rated assemblies.  All materials used shall be manufactured such that they are intended to resist
the spread of fire and the passage of smoke.  This includes but is not limited to rated walls, floors,
shafts, ceilings, and non-fire resistance-rated horizontal assemblies.  All fire stopping materials
used shall have a fire resistance rating equal to or greater than the rated assembly for which they
are installed.

B. For locations where the installed fire stopping material is exposed to normal view, the contractor
shall conceal the material with chrome-plated escutcheon plates or other materials that have a
flame-spread value of 25 or less and a smoke developed rating of 50 or less, as determined per
ASTM E 84.  The concealing device shall be approved by the owner's representative prior to
installation.  Provide shop drawings for each device.

C. The contractor shall provide components/accessories for each fire-stopping system that are
needed to install fill materials and to comply with all system performance requirements as
recommended by the fire stopping material manufacturer.  Accessories include but are not limited
to:  mineral wool insulation, ceramic fiber, sealants used to aid in the formation of the fire
stopping materials, fire-rated formboard, joint fillers and sealers, collars and steel sleeves.
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D. Fire stopping materials and systems shall include, but are not limited to, the following:  fire barrier
caulk and sealants, intumescent caulk, intumescent putty, intumescent wrap strips, silicone foams
and sealants, fire barrier composite sheets and cast-in-place fire barrier systems.

E. Fire stopping materials and systems shall be as manufactured by 3M Fire Protection Products,
Hilti Corporation, or ProSet Systems Inc.

1.30 ANCHOR BOLTS

A. The Contractor shall provide and set in place, at the time of pouring of concrete foundations, all
necessary anchor bolts as required for the equipment called for in these specifications.  Anchor
bolts shall be of the hook type, of proper size and length to suit the equipment.  Anchor bolts shall
be set in pipe sleeves of approximately twice the bolt diameter and one half the embedded length
of the bolt.  The Contractor shall assume full responsibility for proper coordination and placement
of the bolts.  Upon completion of equipment installation, pipe sleeves shall be caulked in
accordance with Section, "SLEEVES" of these Specifications.

1.31 WARRANTY

A. The systems specified herein shall be guaranteed to be free from defects in workmanship and
material under normal use and service for a period of one year from acceptance by the Owner or
Owner’s Representative.

B. If, within the aforementioned warranty period, any of the materials specified herein is proven to
be defective in any way, it shall be replaced or repaired at no additional cost to the Owner.  The
warranty shall include the providing of all labor and materials necessary for repair or replacement
of any defective components.  The Contractor is responsible for the costs of any services required
by equipment suppliers that are not included in the suppliers' warranties.

C. The Contractor shall, after acceptance of the installation by the Owner or the Owner's
Representative, provide any service incidental to the proper performance of the system under the
warranties outlined above for the time periods listed above.

D. The Contractor shall be responsible to ensure that his work does not invalidate either wholly or
partially any existing warranties or the warranties of material or work performed by others.  The
Contractor is responsible for the costs to repair damaged work and to re-establish the warranty.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used

END OF SECTION 260501
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SECTION 260502 – SPECIAL ELECTIRCAL REQUIREMENTS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Field conditions and other facility performance requirements applicable to Work specified
in Division 26.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 GENERAL REQUIREMENTS

A. Applicable requirements of the Contract Documents, preceding the Technical Specifications,
apply to this Section.  In the event of conflict between the Specifications, the most stringent shall
apply.

1.3 SCOPE.

A. The work covered by and included in these Specifications consists of the furnishing of all
materials, all equipment, labor, tools and supervision and performing all operations necessary for
the proper and complete execution of the Electrical work in strict accordance with the
Specifications and the Drawings and subject to the terms and conditions of the Contract.

1.4 WORK IN THE EXISTING BUILDING.

A. The Electrical Contractor shall be responsible for thoroughly surveying the existing building to
determine the extent and cost of installing new equipment and materials in the existing building.

B. All new equipment and materials shall be installed in existing building as herein specified.

C. All Contractors before starting any cutting in the existing building must first obtain approval from
the Owner's Representative on the site before cutting at each location.  This Contractor shall
provide any temporary work required to retain the dust generated by his work as may be directed
by the Owner's Representative.  All dust found, which has escaped the area of cutting shall be
properly removed by the Contractor without additional cost to the Owner.
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D. All openings cut into the exterior of the existing structure must be completely sealed and
waterproofed before leaving the job site each day.  This shall be done by the Contractor
responsible for the cutting.

E. Contractor should not assume utilities can be installed as shown.  Drawings are diagrammatic and
utilities may need to shift to accommodate existing conditions.  It is believed that in general the
project can be constructed with utilities in approximately the locations as shown

1.5 INTERRUPTION OF SERVICES

A. The Contractor shall schedule his work to avoid any interruption of any utility services to the
operating areas of the building during normal working hours.  Interruption of services shall be
done during off hours at no additional cost to the Owner.

B. The Contractor shall notify the Owner and the Owner's Representative at least three days prior to
any interruption of services.  The scheduling of all interruptions shall be approved by the Owner.

1.6 DEMOLITION

A. Refer to Section 260510 – Electrical Demolition for additional requirements.

B. The Contractor shall perform all demolition work as indicated on the Drawings as part of this
Contract.

C. The Contractor shall cut and patch as required to perform the demolition work.  All openings
created must be repaired to match existing conditions.

D. All cutting and patching shall be performed by mechanics experienced in their respective line of
work.  If the Owner's Representative is not satisfied with the quality of work, the Contractor shall
be required, at his own expense, to engage the General Contractor to replace the damaged
materials with new materials.

E. Contractor shall re-establish circuit continuity to wiring devices that may be affected by the
demolition process.

F. Demolition shall be accomplished in accordance with the construction phasing schedule.  Where
necessary the Contractor shall provide temporary circuits, supports, equipment, etc. as needed to
keep equipment, building area, etc. operational or to allow relocation of the same during
demolition of adjacent areas.

G. Abandoned wire, conduit, devices, and circuits in the area of demolition or individually identified
shall be removed in their entirety.

H. The Owner shall be given the opportunity to retain ownership of all removed materials and
equipment.  All such items shall be carefully handled and protected and shall be stored by this
Contractor on site as directed by the Owner.  Any such materials and equipment not desired by
the Owner shall become the property of the Contractor and shall be removed promptly from the
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project site.  Disposal shall be in accordance with the regulations of the authorities at the disposal
site.

I. Discovery of any equipment and/or material which is scheduled for removal and which is
suspected of containing asbestos shall require termination of demolition until the Owner is
informed and proper testing can be conducted to ensure the material does not contain asbestos.
Equipment and/or material found to contain asbestos shall undergo asbestos remediation by others
at the cost of the Owner prior to completion of demolition.

J. Any equipment scheduled for removal found to contain PCB’s shall be disposed of in accordance
with the Environmental Protection Agency requirements.  All disposal documentation shall be
delivered to the Owner.  Costs of said services shall be the responsibility of the Owner.

K. Fluorescent lamps shall be recycled and/or legally disposed of in accordance with EPA rules.
Contractor shall provide documentation of legal disposal when requested.  The cost of disposal
shall be the responsibility of the Contractor.

1.7 OWNER FURNISHED EQUIPMENT

A. The Contractor shall install all equipment designated to be Owner furnished Contractor installed.

B. The Contractor shall be responsible to receive, store and enforce warranty on the Owner furnished
equipment as if it were originally furnished by the Contractor.

C. The Contractor shall thoroughly inspect the Owner furnished equipment upon receipt.  The
Contractor shall have 24 hours after receipt to note any damage to the Owner furnished
equipment.  After that time, the Contractor shall be fully responsible for the condition of the
Owner furnished equipment

1.8 HOODS AND SHIELDS

A. Hoods and shields shall be installed to protect important electrical equipment from sprinkler
system discharge.  Hoods and shields shall be constructed of non-combustible material and shall
be sized to present direct contact of the discharging water and the important electrical equipment.
The local authority having jurisdiction shall determine what electrical equipment will be
classified "important electrical equipment”.

1.9 TEMPORARY ELECTRICAL POWER

A. Refer to Section 260507 – Temporary Power and Communication for additional requirements.

B. Electrical power from the Owner’s existing system shall be used without metering and without
payment of use charges.

C. The Contractor must make arrangements with the Owner for power and provide installation of
equipment, wiring, switches and outlets necessary to provide adequate supply for lighting and
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power for construction purposes as well as power for construction site offices and other temporary
storage and construction buildings.

D. The Contractor must provide and maintain lights and signs to prevent damage or injury and must
illuminate all hazardous areas.  Safety lights must be illuminated during all periods of occupancy.

E. Materials used for temporary electrical power may be new or used but must be adequate in
capacity for the purpose intended and must not create unsafe conditions or violate the
requirements of applicable codes

F. The Contractor shall install all work to have a neat and orderly appearance and to make it
structurally sound throughout.  The Contractor must maintain all temporary electrical systems to
give continuous service and provide safe working conditions.

G. The Contractor must modify the service as required by the progress of this job.

H. The Contractor shall remove all temporary equipment and materials upon completion of
construction, repair all damage caused by the installation and restore the area to satisfactory
construction.

PART 2 - PRODUCTS (Not Used).

PART 3 - EXECUTION (Not Used).

END OF SECTION 260502
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SECTION 260503 - GENERAL REQUIREMENTS FOR ELECTRICAL SYSTEMS.

PART 1 - GENERAL

1.1 SUMMARY.

A. Section includes general administrative, material, and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 01:

1. Electrical product general requirements and accesses.
2. Substitutions
3. Submittals.
4. Alternates.
5. Coordination drawings.
6. Record documents.
7. Maintenance manuals.
8. Rough-ins.
9. Electrical installations.
10. Cutting and patching

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 DEFINITIONS

A. Definitions:

1. Listed: Equipment or materials included in a list published by an organization acceptable
to the authority having jurisdiction and concerned with product evaluation, that maintain
periodic inspection of production of listed equipment or materials, and whose listing states
either that the equipment or material meets appropriate designated standards or has been
tested and found suitable for use in a specified manner.

2. Labeled: Equipment or materials to which has been attached a label, symbol, or other
identifying mark of an organization that is acceptable to the authority having jurisdiction
and concerned with product evaluation that maintains periodic inspection of production of
labeled equipment or materials and by whose labeling the manufacturer indicates
compliance with appropriate standards or performance in a specified manner.

3. General Explanation: A substantial amount of specification language consists of definitions
of terms found in other Contract Documents, including Drawings. (Drawings are
recognized as being diagrammatic in nature and not completely descriptive of the
requirements indicated thereon). Certain terms used in Contract Documents are defined in
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this article. Definitions and explanations contained in this Section are not necessarily either
complete or exclusive but are general for the Work to the extent that they are not stated
more explicitly in another element of the Contract Documents.

4. General Requirements: The provisions or requirements of other Division 01 Sections apply
to entire work of the Contract and where so indicated, to other elements which are included
in the project.

5. Indicated: The term "indicated" is a cross-reference to graphic representations, notes or
schedules on drawings, to other paragraphs or schedules in the specifications, and to similar
means of recording requirements in the Contract Documents. Where terms such as
"shown," "noted," "scheduled," and "specified" are used in lieu of "indicated," it is for
purpose of helping the reader locate cross- references, and no limitation of location is
intended except as specifically noted

6. Directed, Requested, etc: Where not otherwise explained, terms such as "directed",
"requested", "authorized", "selected", "reviewed", "required", "accepted", and "permitted"
mean "directed by Architectural/Engineer", and similar phrases. However, no such implied
meaning will be interpreted to extend the Architect/Engineer's responsibility into the
Contractor's area of construction supervision.

7. Furnish: Except as otherwise defined in greater detail, the term "furnish" is used to mean
supply and deliver to the project site, ready for unloading, unpacking, assembly,
installation, and similar operations, as applicable in each instance.

8. Install: Except as otherwise defined in greater detail, the term "install" is used to describe
operations at the job site, including unloading, unpacking, assembly, erection, placing,
anchoring, mounting, connecting, testing, protecting and cleaning, placing in working
condition and similar operations, as applicable in each instance.

9. Provide: Except as otherwise defined in greater detail, the term "provide" means to furnish
and install, complete and ready for intended use, as applicable in each instance.

10. Installer: The term "installer" is defined as the entity (person or firm) engaged by the
contractor, its subcontractor or sub-subcontractor for performance of a particular unit of
work at the project site. It is a general requirement that such entities (installers) be expert
in the operation they are engaged to perform.

11. Connect: The term "connect" means to provide power sources, overcurrent devices,
raceway, conductors, terminations, insulation and other materials required for the operation
and control of the equipment noted by the term

12. Wiring: The term wiring means all raceways, fittings, conductors, connectors, tape,
junction and outlet boxes, connectors, splices, and all other items necessary and/or required
in connection with such work.

13. Conduit: The term conduit means the inclusion of all fittings, hangers, supports, sleeves,
etc

14. Concealed: The term concealed means embedded in masonry or other construction,
installed behind wall furring or within partitions, or installed within suspended ceilings.

15. Exposed: The term exposed means not installed underground or concealed as defined
above.

16. Accessible: The term accessible means being capable of being reached without the use of
ladders or without climbing or crawling under, through or over obstacles such as other
mechanical or electrical equipment, building members or structure, piping, ductwork or
going through doors.
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1.3 SUBMITTALS.

A. General: Follow the procedures specified in Division 01 Section “Submittal Procedures” and
Section 260501 “Basic Electrical Requirements.”

1. If submittals include any deviations from specified equipment/materials, these deviations
must be clearly identified. The reason for the deviation must also be indicated. Exceptions
must be included in/on the submittal in a separate paragraph or drawing block located
below the Contractor's stamp identified by the title "Exception to Contract Documents."
Exceptions cannot be part of the standard Contractor's stamp.

2. Transmit each submittal with an Engineer accepted form.  Include one copy each for the
Owner and the Owner's Representative in addition to copies required by the Contractor.

3. Sequentially number the transmittal forms.  Resubmittals to have original number with an
alphabetic suffix.

4. Identify Project, Contractor, Sub-Contractor or Supplier; pertinent drawing sheet and detail
number and specification section number, as appropriate.

5. Apply Contractor's stamp, signed or initialed certifying that review, verification of
Products required, field dimensions, adjacent construction work and coordination of
information is in accordance with the requirements of the work and Contract Documents.

B. Incomplete submittals shall not relieve the Contractor of providing a complete and functional
system.

C. Schedule submittals to expedite the Project.  Coordinate submission of related items.

D. Submittals by the Contractor must be in complete compliance with the Contract Documents
unless exceptions are identified.  Exceptions to the Contract Documents may only be made to
improve the project.  Exceptions cannot be taken which would provide an incomplete and/or
nonfunctional system.

E. Prepare shop drawings and obtain approvals from inspection authorities for power utility
company, fire alarm and life systems, and other electrical installations requiring specific approval.

F. Prepare and submit all shop drawings to governmental agencies and utility companies which are
required by these agencies for their approval.

G. Submit coordination drawings for areas specified and those areas defined as “problem”
coordination areas during construction.

H. Provide space for Contractor and Owner's Representative review stamps.

I. The Engineer will return shop drawings with the following designations:

1. Approved:  Further submission not required.
2. Approved as Noted:  Corrections must be incorporated in final installation.  Further

submission not required unless specifically noted.
3. Not Reviewed:  Placed in project files for information only.
4. Revise and Resubmit:  Make necessary changes and resubmit prior to fabrication or

purchase.
5. Not Approved:  Does not meet project requirements.  Resubmit in accordance with

Contract Documents.
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J. Revise and resubmit submittals as required, identify all changes made since previous submittal.

K. Submit ¼” scaled coordination drawings in electronic PDF format of electrical equipment room
layouts prior to issuing electrical equipment submittals to engineer of record. Layout shall be
based on equipment being submitted for approval. In addition to electrical equipment room
layouts, contractor shall also include all major conduit raceway systems 2” conduit trade size and
larger for both underground and overhead including all pull and junction boxes. The contractor’s
electrical coordination drawings shall be fully coordinated with all trade contractor’s equipment
and shall bear each trade contractor’s approval stamp and signature on each coordination plan
drawing submittal.

L. Electronic drawing files in AutoCad of the electrical drawings for use in preparing submittals
may be purchased from the engineer. These drawings will not be provided without charge to the
contractor or any of the subcontractors.

M. Documents will not be accepted for review unless:

1. They comply as to number of copies and type of paper indicated in the General
Requirements.

2. They include complete information pertaining to appurtenances and accessories.
3. They are submitted as a package where they pertain to related items.
4. Where they consist of standard catalog sheets displaying other items which are not

applicable, they are properly marked with the electrical data, product identification and
accessories as related to this specific project.

5. They indicate the project and address along with the Contractor's name, address and phone
number.

6. Where they consist of standard factory assembly or field installation drawings, they are
properly marked with external connection identification as related to this specific project.

N. Any materials, fixtures, apparatus, or equipment that are not in accordance with specification
requirements can and will be rejected for use in this installation and construction

O. Any materials, fixtures, apparatus or equipment installed without stamped or written review will
be removed by the Contractor and replaced with specified equipment at the direction of the
Architect/Engineer and without recourse for additional compensation.

P. Distribute copies of reviewed submittals to concerned parties.  Instruct parties to promptly report
any inability to comply with provisions.

1.4 SHOP DRAWING/PRODUCT DATA

A. Submit shop drawings and/or catalog cuts for all specified materials and equipment.

B. Submit shop drawings and product data grouped to include complete submittals of related
systems, products and accessories in a single submittal.

C. Mark dimensions and values in units to match those specified.

D. Show equipment sizes and dimensions.
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E. Include wiring diagrams, hole location and sizes, and other data that could affect work by other
trades.

F. Show manufacturer's names, trade names, catalog numbers, accessories, special features and
rating data.

G. Indicate required clearances for operating parts, for removal and for servicing

H. Show all applicable performance data.

I. Show sound power levels of all rotating equipment.

1.5 QUALITY ASSURANCE

A. Carefully examine the contract documents, visit the site, and become thoroughly familiar with the
local conditions relating to the work. Failure to do so will not relieve the contractor of the
obligations of the Contract.

B. Discovery of any conflicting design information or any design intentions which are not readily
interpreted shall be referred to the Architect/Engineers for further description or illustration prior
to any product selection or execution of work.

C. Discovery of any materials or equipment which are damaged, unsuitable, incompatible, or non-
compliant with any applicable codes, laws, ordinances or other regulations shall be brought to the
direct attention of the Architect/Engineer.

D. Should there be any discrepancies or question of intent, refer the matter to the Architect/Engineer
for a final decision before ordering any equipment or materials and before starting any relating
work.

1. In case of conflict between project specifications and drawings, the Contractor shall assume
the more expensive method for purposes of bidding, unless the Architect/Engineer rules
otherwise.

E. Manufacturers of equipment shall be firms regularly engaged in manufacturing factory fabricated
systems and equipment whose products have been in satisfactory use in similar service for not
less than 5 years.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Delivery product to the project properly identified with names, model numbers, types grades,
compliance labels, and other information needed for identification.

1.7 RULES AND REGULATIONS

A. Work and materials shall conform to and be execute, inspected and tested in accordance with the
latest edition of the governing rules and regulations of Federal, State and Local governmental
agencies.
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B. Other codes which will apply to this installation include the current editions of:

1. ANSI C2 – National Electrical Safety Code.
2. ASME/ANSI A17.1 - Safety Code for Elevators and Escalators.
3. ASTM - American Society for Testing and Materials.
4. ICEA - Standards for Wire and Cable.
5. IEEE Standards.
6. IESNA Standards.
7. NEMA Standards.
8. NFPA 20 - Standards.
9. OSHA Regulations.
10. Underwriters Laboratories.

C. Where governing codes indicate the Drawings and Specifications do not comply with the
minimum requirements of applicable codes, the Contractor shall either notify the
Architect/Engineer in writing during the bidding period identifying the revisions required to meet
code requirements or provide an installation which will comply with the code requirements.

D. Where regulations of electric utility and telephone companies apply, conformance with their
regulations is mandatory and any costs involved shall be included in the Contract, with the
exception of extra facility and other charges which are directly paid by the Owner.

E. Where any materials, equipment or installation is not in compliance with the more stringent of
the applicable codes, laws, ordinances, regulations and contract documents, they shall be entirely
removed, replaced, modified or otherwise corrected at no additional cost to the Owner.

1.8 SUBSITUTION

A. The materials, products and equipment described in the Bidding Documents establish a standard
of required functions, dimensions, appearance and quality to be met by any proposed
substitutions.

B. No substitution will be considered prior to receipt of Bids unless written request for approval has
been received by the Architect/Engineer at least ten (10) days prior to the date for receipt of Bids.
Each such request shall include the name of the material or equipment for which it is to be
substituted and a complete description of the proposed substitute including drawings, cuts,
performance, test data and warranties, and any other information necessary for an evaluation. A
statement setting forth any changes in other materials, equipment or other work than incorporation
of the substitute would require shall be included. The burden of proof of the merit of the proposed
substitute is upon the proposer. The Architect’s decision of approval or disapproval of a proposed
substitution shall be final

C. If the Architect approved any proposed substitution prior to receipt of Bids, such approval will
be set forth in an Addendum. This Addendum shall then be issued to all Bidders

D. Requests for substitution shall be made only by a Bidder. Request for substitution received by the
Architect from Sales representative, vendors, suppliers etc., are not acceptable.

E. Any bidder wishing to substitute "or equal" equipment may request a substitution.  Manufacturer's
which are submitted as substitutions for approved equal status are considered to have equipment
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of similar quality, however, the Contractor shall not assume that a piece of equipment by a
manufacturer submitted as a "substitution" will be automatically accepted.  Compliance with the
Drawings and Specifications is still required.  If the substituted material is considered to be
unacceptable, the Contractor shall provide the equipment as originally specified.

F. Substitutions are encouraged when there is significant cost savings or improvement to the project.
Submit reasons for changes with any requests for substitution.  All requests for substitutions must
be made within 30 days of contract award unless stated otherwise in the General Conditions.

G. Bid alternates shall be clearly defined in order to be evaluated during the bidding process.

H. By submitting an alternate or substitution, the Contractor automatically agrees to the following.

1. The Owner/Architect/Engineer shall be reimbursed by the Contractor for any additional
costs incurred by the Owner's Representative to review the substituted materials, in
accordance with the then current Owner's Representative's hourly rate.

2. The Owner shall be reimbursed by the Contractor for any additional costs incurred by the
Owner's Representative field or office conferences caused by the substituted materials in
accordance with the then current Owner's Representative's hourly rate.

3. The consideration of alternates/substitutions does not obligate the Owner's Representative
to accept same

I. In the event a brand is approved and substituted, it is the responsibility of the Contractor to so
coordinate his substituted material into the original work at no extra cost to the Owner or any
other Contractor.

J. Refer to Division 01 Section "Substitution Procedures" for additional instructions on substitution.

1.9 RELATED WORK SPECIFIED IN OTHER SECTIONS

A. Openings: Wall, floor, ceiling, and roof openings specifically shown and identified on the
Architectural and Structural or Electrical Drawing shall be provided.

B. Roof Sleeves: Electrical Contractor shall provide all roof penetrations and sleeves for all conduits
serving HVAC equipment and shall be incorporated into the finished roofing and made watertight
according to the roof construction type manufacturer’s recommendations.

C. Painting: Painting of all exposed-to-view conduit, pipes, unfinished hangers, supports, and
equipment, insulated or not, in finished and unfinished areas, shall be provided. Furnish all
manufactured equipment in factory-finished baked enamel, unless otherwise specified.

1.10 WIRING AND CONTROLS

A. Wiring and controls associated with equipment shall be furnished, installed, and wired in
accordance with the manufacturer’s recommendations and applicable standards and codes.
Provide installation instructions, locating dimensions, and wiring diagrams for the other trades.
Supervise the installation and start-up and test the equipment unless otherwise specified.
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B. Equipment Furnished by Other Divisions: Equipment specified in other Divisions and requiring
electrical supply shall be erected, aligned, leveled, and prepared for operation. Provided required
controls and accessories along with installation instructions, diagrams, dimensions and
supervision of installation and start-up. Provide the required electrical rough-ins, and confirm the
electrical controls and accessories furnished under the specifications for the other Divisions.
Install those controls and accessories not located in the mechanical piping and ductwork. Provide
additional electrical controls, accessories, fittings, and devices not specified under the equipment
but required for a finished, operating job. Make final electrical connections. Participate in the
start-up and test services.

1.11 PERMIT AND INSPECTIONS

A. Permits: Obtain and pay for all permits, bonds, licenses, tap-in fees, etc., required by the City,
State, or other authority having jurisdiction over the work, as a part of the work of the affected
Section.

B. Inspections: Arrange and pay for all inspections required by the above when they become due as
part of the work of the Sections affected. Conceal no work until approved by these governing
authorities.  Present the Contractor, Architect/Engineer with properly signed certificate of final
inspection.

1.12 REVIEW OF MATERIALS

A. Within 21 calendar days after award of this Contract, submit a typewritten list of all items of
equipment and material proposed for installation on this Project to the Architect/Engineer for
review for design conformance. Set forth the specification page number, manufacturer’s name,
model number, size, nonstandard accessories specified or required, and any other information
required to identify each item.

1.13 PROJECT SITE CONDITIONS

A. Inspect and examine the site before submitting the proposal. Note the location of any existing
facilities, existing services or interference with other trades. Immediately contact
Architect/Engineer indicating discrepancies. Failure to do so will not relieve the Contractor of the
obligations of the Contract.

B. Visit the site or premises in order to become familiar with job conditions. No extras will be
allowed for work which could have been foreseen by an examination of the site or premises.

C. Adjust work to meet actual conditions existing at the job.

D. Inspect and examine the site to determine how equipment will be transported to final mounting
locations. No extra charges will be allowed for moving, hoisting or otherwise transporting
equipment to final mounting location.

E. The location and routing of power and communication utility service raceway systems shown on
the site plan and associated plan drawings are diagrammatic only. The contractor shall coordinate
with all new and existing overhead and underground utilities (power utility service company,



GENERAL REQUIREMENTS FOR ELECTRICAL SYSTEMS
260503-9

Bucks County Free Library Doylestown Branch
IT & Server Room

communication utility service company, etc.). Contractor shall verify and confirm with power
and communication service utility providers the exact location and routing of proposed
underground and overhead conduits prior to rough-in. Contractor shall obtain an official sign-off
from such utility service providers prior to performing any work. Failure to do so shall not relieve
the contractor from providing what is required by the utility service providers and shall not result
in an added cost to the contract.

PART 2 - PRODUCTS.

2.1 MATERIALS.

A. All materials, unless otherwise specified, shall be new and be the standard products of the
manufacturer. Seconds, rejects, or damaged materials will be rejected.

B. The equipment to be provided under these Specifications shall be essentially the standard
commercial grade product of the manufacturer. Where two or more units of the same class of
equipment are required, these units shall be products of a single manufacturer.

C. The listing of a manufacturer for certain equipment and systems does not indicate acceptance of
a standard or catalogued item of equipment. All equipment and systems shall conform to the
Specifications.

2.2 U.L. LISTING & LABELING

A. All equipment shall bear the Underwriter’s Laboratories (U.L.), or other approved agency, listing
label.

B. Isolation Rail Construction.

PART 3 - EXECUTION.

3.1 ROUGH-IN

A. Verify final locations for rough-ins with field measurements and with the requirements of the
actual equipment to be connected.

B. Refer to equipment specifications in Divisions 02 through 14, 22, 23, and 26 for rough-in
requirements.

3.2 ELECTRICAL INSTALLATION.

A. General: Sequence, coordinate, and integrate the various elements of electrical systems, materials,
and equipment. Comply with the following requirements:
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1. The Architect shall control the placement of wall and ceiling mounted electrical devices,
fixtures, and outlets. The intent is to aesthetically locate fixtures/outlets by providing
rough-in hardware, boxes and/or mounting plates, as required, when stud or furring may
not be readily available for direct mounting. When drawing details are not available,
consult with Architect’s representative for actual placement.

2. Coordinate electrical systems, equipment, and materials installation with other building
components. Be responsible for any changes in openings and locations necessitated by the
equipment installed.

3. Verify all dimensions by field measurements.
4. Arrange for chases, slots, and openings in other building components during progress of

construction, to allow for electrical installations.
5. Coordinate the installation of required supporting devices and sleeves to be set in poured-

in- concrete and other structural components, as they are constructed
6. Sequence, coordinate, and integrate installations of electrical materials and equipment for

efficient flow of the Work. Give particular attention to large equipment requiring
positioning prior to closing in the building

7. Where mounting heights are not detailed or dimensioned, install systems, materials, and
equipment to provide the maximum headroom possible.

8. Install systems, materials, and equipment to conform with approved submittal data,
including coordination drawings, to greatest extent possible. Conform to arrangements
indicated by the Contract Documents, recognizing that portions of the Work are shown
only in diagrammatic form. Where coordination requirements conflict with individual
system requirements, refer conflict to the Architect.

9. Switchgear/Switchboard/Motor Control Center Assembly Selection: The drawings
indicate sizes, profiles, and dimensional requirements of assembly equipment. Equipment
having equal performance characteristics and complying with indicated maximum
dimensions and profiles may be considered, provided deviations do not change the design
concept, intended performance, or code/future extension provision clearances. The burden
of proof of equality is on the proposer a minimum of 10 days prior to bid.

10. Protect all equipment and materials from the elements, dirt and other damage from the time
it is removed from the point of storage until final acceptance.

11. Equipment shall include the component parts thereof such as disconnect switches, motor
starters, motors, drives, and guards necessary to the satisfactory and safe operation of the
equipment.

12. Installation shall include setting equipment to accurate line and grade, leveling equipment,
aligning equipment components, providing and installing couplings, bolts, guards and
anchor bolts.

13. All tolerances in alignment and leveling, and the quality of workmanship for each class
and stage of work shall be subject to manufacturer’s installation instructions.

14. All manufacturers’ finished equipment surfaces damaged during construction shall be
brought to an “as new” condition by touch up or repairing. Any rust shall be completely
removed and the surface primed prior to repainting.

15. Workmanship shall conform to the “Standard of Installation” published by the National
Electrical Contractors Association.

16. Prior to start of utility trench work, notify the Architect of utilities that require excavations
lower than the building foundations. Do not proceed with trench work without direction
from the Architect to ensure the building foundations will not be compromised by the
utility installation.



GENERAL REQUIREMENTS FOR ELECTRICAL SYSTEMS
260503-11

Bucks County Free Library Doylestown Branch
IT & Server Room

17. Provide all scaffolding, rigging, hoisting and services necessary for erection and delivery
of equipment and apparatus furnished into the premises. These items shall be removed from
the premises when no longer required

18. No electrical equipment, raceways or other work of any kind shall be covered up or hidden
from view before it has been examined and approved. Any unsatisfactory work or materials
shall be removed and corrected immediately.

19. Install systems, materials, and equipment level and plumbing, parallel and perpendicular
to other building systems and components.

20. Install electrical equipment to facilitate servicing, maintenance, and repair or replacement
of equipment components. As much as practical, connect equipment for ease of
disconnecting, with minimum of interference with other installations.

21. Install access panels or doors where units are concealed behind finished surfaces. Access
panels and doors are specified in Division 26 Section "Basic Electrical Materials and
Methods”.

22. Install systems, materials, and equipment giving right-of-way priority to systems required
to be installed at a specified slope.

3.3 MANUFACTURER’S DIRECTIONS AND SUPERVISION.

A. Where supervision by a manufacturer is specified, follow all instructions, recommended
manufacturer and specified field tests, and other recommendations of the manufacturer. The
manufacturer shall supervise the installation, connection, start-up, testing, and adjustment,
instruction of the Owner and final tests of such equipment or system. Where two or more
manufacturer’s equipment are interrelated, take responsibility to coordinate their work and
provide supervision.

B. Have the manufacturer instruct the Owner in the proper operation and maintenance techniques of
all equipment, systems, etc., at the time of completion of all work.

C. Prior to final acceptance by the Owner prepare and submit to the Architect for review 3 copies of
operation and maintenance (O and M) instructions in printed form for each item of equipment or
system installed in the building. Complete instructions for each system shall be assembled and
bound in a brochure. Detailed contents of the O and M manuals are as hereinafter specified. Refer
to appropriate Division 01 Sections for general requirements affecting this work.

3.4 PAINTING.

A. Provide the prime painting of all equipment and materials furnished under Division 26
specifications, unless specifically stated otherwise. In general, all equipment except raceways and
galvanized boxes that are not provided with a factory-applied final finish shall be delivered to the
job site with a shop-applied prime coat of paint:

3.5 TEST AND INSPECTION.

A. Upon completion of the work, notify the Architect in writing, that the entire electrical installation
has been examined, inspected, tested, calibrated or adjusted as specified and that it is ready for
final inspection. Work to be connected prior to final inspection and also to include all of the
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work specified for “Manufacturers’  Directions and Supervision.”. Include documentation of
specified testing and inspection

B. Prior to each inspection, provide a written certification that each system or piece of equipment to
be operated during that test has been tested and does meet design performance criteria of the
Contract Documents.

C. On completion of work, obtain Certificates of Compliance, and approval or acceptance from all
authorities having jurisdiction over the work, and deliver these certificates to the Architect. The
work shall not be deemed to have reached a state of completion until the certificates have been
delivered.

3.6 LOOSE EQUIPMENT.

A. Provide four keys for every different piece of electrical equipment which is equipped with a lock.

B. Provide all other loose equipment specified/supplied for use with all systems.

3.7 SHOP DRAWINGS

A. Refer to Division 01 for quantities and types of shop drawings.

B. Required shop drawings shall be submitted in groups by systems. For example, all lighting
fixtures, lamps, ballasts and accessories shall be submitted simultaneously in one package.

C. Refer to individual Division 26 Sections for required shop drawings.

D. Shop drawings submitted for other than those specifically required in the appropriate
Specification Section will not be reviewed or returned

3.8 OPERATION AND MAINTENANCE MANUALS

A. Prepare maintenance manuals in accordance with Division 01 Section “Operating and
Maintenance Data”. In addition to the requirements specified in Division 01, include specific
Division 26 Section requirements, and the following information for equipment items:

1. Description of function, normal operating characteristics and limitations, performance
curves, engineering data and tests, and complete nomenclature and commercial numbers
of replacement parts.

2. Manufacturer’s printed operating procedures to include start-up, break-in, and routine and
normal operating instructions; regulation, control, stopping, shutdown, and emergency
instructions; and summer and winter operating instructions.

3. Maintenance procedures for routine preventative maintenance and troubleshooting;
disassembly, repair, and reassembly; aligning and adjusting instructions.

4. Servicing instructions and lubrication charts and schedules.
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B. Prior to completion of this project, the Contractor shall deliver to the Owner's Representative for
approval three copies of an Operating and Maintenance Manual consisting of items outlined
hereinafter.

C. The purpose of this manual is to assist the Owner in routine operation, maintenance, servicing,
troubleshooting and procurement of replacement parts.  All information in the manual shall be
as-built and only material pertinent to the project shall be included.

D. The manual shall include the following:

1. Manuals shall be bound, 8-1/2 x 11 inch text pages and set in three-ring binders with
durable covers.

E. Prepare binder covers with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS," title of project and subject matter of binder when multiple binders are
required.  All subject matter shall be in typewritten format.

F. Internally subdivide the binder contents with permanent page dividers, logically organized as
described below; with tab labeling clearly printed under reinforced laminated plastic tabs.

1. Contents: Prepare a Table of Contents for each volume with product or system description
identified, type on white paper

2. Part 1: Directory, listing names, addresses and telephone numbers of Owner's
Representative, Contractor, Sub-Contractors and major equipment suppliers.

3. Part 2: Operation and maintenance instructions, arranged by system and subdivided by
specification section.  For each category, identify names, addresses and telephone numbers
of Sub-Contractors and suppliers.  Operating and start-up instructions shall be written in a
concise step-by-step manner.  Maintenance instructions shall include maintenance
schedules, procedures, adjustments and trouble-shooting techniques.  Identify the
following:

a. List of equipment.
b. Parts list for each component.
c. Operating instructions.
d. Maintenance instructions for equipment and systems.

4. Part 3: Project documents and certificates, including the following:

a. Shop drawings and product data.
b. Control wiring diagrams.
c. Certificates.
d. Photocopies of warranties.
e. Electrical inspection certificate.
f. Copy directory and Schedule of loads served for each:

1) Branch circuit panel.
2) Distribution panel.
3) Switchboard.

g. Individual Characteristics for trouble shooting sequences for each item of:
1) Branch circuit panel.
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2) Distribution panel.
3) Fire alarm system.
4) Individual motor starter.
5) Switchboard.
6) Transformer.
7) UPS.
8) Battery Inverter System.
9) Lighting Inverter.
10) Generator and associated transfer switch(es).

h. On-hand spare parts list and complete parts list for each:
1) Distribution panel.
2) Individual motor starter.
3) Switchboard.

i. Tap setting schedule for each:
1) Transformer

j. Bolt tightening torques and inspection intervals on each:
1) Bolted bus connection.
2) Cable connection.
3) Miscellaneous bolted electrical connections.

k. Manufacturers’ recommended cleaning intervals and special procedures for each:
1) Cooling fins.
2) Dry-type transformer coil assembly.
3) Electrical equipment interior.
4) Electrical equipment ventilation opening.
5) Lighting fixture lenses, louvers and reflectors.

l. Main and arcing contact adjustment and replacement for each.
1) Contractor.
2) Circuit breaker.
3) Fused switch.
4) Interrupter switch.
5) Motor starter.

m. Calibration and exercise procedures and intervals for each:
1) Control system.
2) Emergency battery.
3) Molded case-breaker.
4) Relay.

n. “As designed” and “as left” relay settings.
o. Testing interval and target values for ground fault protection circuit relays.
p. Testing and trouble shooting procedures unique to special systems.
q. Approved special construction details that differ from the details shown on

Drawings.
r. Commissioning reports for systems per 26 08 00 COMMISSIONING FOR

ELECTRICAL

5. Submit one copy of completed volumes in final form 30 days prior to final inspection.  This
copy will be returned after final inspection, with the Owner's Representative comments.
Revise content of documents as required prior to final submittal.

6. Submit final volumes revised, within ten days after the Owner's review.
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3.9 COORDINATION DRAWINGS

A. In addition to the required manufacturer and “field” Shop Drawing submittals, all trades shall
participate in the preparation of composite coordination drawings.

B. Each trade shall show planned mechanical/plumbing work and participate in a minimum of 15
coordination meetings initiated by the General Contractor. Meetings shall include installers of
plumbing, HVAC, fire protection, insulation, and electrical work

C. Under the General Contractor’s supervision, the ductwork contractor shall prepare composite
utility/service drawings which overlay all trades’ work

D. The completed drawings shall show interfaces of ductwork, electrical conduit and cable trays, fire
protection and plumbing lines sized 1-1/2 inch and above (diameters include exterior insulation).
All drain lines shall be illustrated regardless of size to insure adequate “fall” is achievable in
concealed cavities.

E. Prepare drawings to show clearances for installing and maintaining insulation, breaking down
equipment, pulling tubes, replacing filters and motors, valve stem movement and similar
requirements.

F. Provide details and sections as needed to conclusively show successful coordination and
integration of work.

G. Access door requirements to satisfy the needs of Paragraph E shall be located.

H. Professional will not supervise coordination which is the exclusive responsibility of the
Contractor.

I. Prepare coordination drawings to a scale of ¼” = 1’-0” or larger; detailing major elements,
components, and systems of electrical equipment and materials in relationship with other systems,
installations, and building components. Indicate locations where space is limited to installation
and access and where sequencing and coordination of installations are of importance to the
efficient flow of the Work,  including (but not necessarily limited to) the following:

1. Indicate the proposed locations of major raceway systems, equipment, and materials.
Include the following:

a. Clearances for servicing equipment, including space for equipment disassembly
required for periodic maintenance.

b. Exterior wall and foundation penetrations
c. Fire-rated wall and floor penetrations.
d. Equipment connections and support details.
e. Sizes and location of required concrete pads and bases.

2. Coordination drawings shall be provided by Division 26 for the following:

a. Access door locations.
b. Communication rooms.
c. Electrical equipment rooms.
d. Mechanical equipment rooms.
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3. Indicate scheduling, sequencing, movement, and positioning of large equipment into the
building during construction.

4. Prepare floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

3.10 RECORD “AS-BUILT” DOCUMENTS

A. The Contractor shall be responsible for creating and providing accurate "As Built" drawings from
field data collected during the course of the project. Field data is defined as information collected
on site while constructing the project that is not available from the contract documents, addenda,
change orders, or site instructions. It is of importance that the Contractor record on the "As Builts"
all field information relating to concealed conditions.

B. During construction, the Contractor shall maintain a record set of "red-lined" installation prints.
He shall record on these prints, all deviations from the Contract Drawings in conduit and electrical
conductor sizing, equipment sizing, location and details.

C. The revisions from contractor markups and field inspection notes shall be transferred to the final
as-built set of drawings. The final as-built drawings include modifications during construction,
field requested changes, bulletins, shop drawing modifications, and contractor designs.

D. At the completion of construction, all of the contractor’s red-lined changes shall be transferred to
PDF electronic drawings format, typically using the engineer of record’s original design drawing
files as the starting point. These PDF drawings shall then be considered the final “as-builts” and
shall be submitted to the engineer and owner in PDF format as part of the project close out process.
Hand marked-up as built drawings shall not be acceptable.

E. Prepare record “As-Built” documents/drawings in accordance with the requirements in Division
01 Section “Project Closeout.” In addition to the requirements specified in Division 01, indicate
installed conditions for:

1. Plan drawings indicating major raceway systems (100 amps and greater), conduit and wire
sizes, routing and location, for both exterior and interior, locations of equipment,
switchboards, panelboards, control devices; distribution and branch electrical circuitry; and
fuse and circuit breaker size and arrangements.

2. Major equipment locations (exposed and concealed), dimensioned from prominent
building lines.

3. Accurate electrical diagrams (electrical riser diagrams, wiring diagrams, etc.) reflective of
all modifications during construction, field requested changes, bulletins, shop drawing
modifications, and contractor designs.

4. Accurate record of all switchboard and panelboard branch circuit directories/schedules
which reflect actual installed circuits.

5. Accurate branch circuit numbers and associated panelboard designations of all power
receptacle outlet devices, electrical equipment, lighting fixtures and associated controls,
etc.

6. Contract Modifications and actual equipment and materials installed.

F. Engage the services of a Professional Engineer registered in the State of Maryland to record the
locations and invert elevations of underground raceway installations.
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END OF SECTION 260503
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SECTION 260505 - BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 SUMMARY.

A. Section includes the limited scope construction materials and methods for application with
electrical installations as follows:

1. Excavation for underground utilities and services, including underground raceways, vaults,
and equipment.

2. Miscellaneous materials for support of electrical materials and equipment
3. Concrete equipment bases.
4. Cutting and patching for electrical construction.
5. Touchup painting
6. Mounting heights.
7. Electrical equipment coordination and installation.
8. Sleeves for raceways and cables.
9. Sleeve seals.
10. Common electrical installation requirements.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 DEFINITIONS

A. The following definitions apply to excavation operations:

1. Additional Excavation: Where excavation has reached required subgrade elevations, if
unsuitable bearing materials are encountered, continue excavation until suitable bearing
materials are reached. The Contract Sum may be adjusted by an appropriate Contract
Modification.

2. Sub-base: As used in this Section refers to the compacted soil layer used in pavement
systems between subgrade and the pavement base course material.

3. Subgrade: As used in this Section refers to the compacted soil immediately below the slab
or pavement system.

4. Unauthorized excavation consists of removal of materials beyond indicated subgrade
elevations or dimensions without specific direction from the Architect.
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1.3 SUBMITTALS.

A. Shop drawings are not required for material and equipment specified under this Section of the
specifications.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as by a testing agency
acceptable  to authorities having jurisdiction and marked for intended use.

B. Comply with local authorities having jurisdiction.

C. Installer Qualifications: Engage an experienced installer for the installation and application of
joint sealers, access panels, and doors.

D. Qualify welding processes and welding operators in accordance with AWS D1.1 “Structural
Welding Code–Steel”.

1. Certify that welder has satisfactorily passed AWS qualification tests for welding processes
involved and, if pertinent, has undergone recertification.

1.5 PROJECT CONDITIONS

A. Conditions Affecting Excavations: The following project conditions apply:

1. Maintain and protect existing building services which transit the area affected by selective
demolition.

2. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused
by settlement, lateral movement, undermining, washout, and other hazards created by
excavation operations.

3. Site Information: Subsurface conditions were investigated during the design of the Project.
Reports of these investigations are available for information only; data in the reports are
not intended as representations or warranties of accuracy or continuity of conditions. The
Owner will not be responsible for interpretations or conclusions drawn from this
information.

4. Existing Utilities: Locate existing underground utilities in excavation areas. If utilities are
indicated to remain, support and protect services during excavation operations.

5. Remove existing underground utilities indicated to be removed.

a. Uncharted or Incorrectly Charted Utilities, contact utility owner immediately for
instructions.

b. Provide temporary utility services to affected areas. Provide minimum of 48-hour
notice to Architect prior to utility interruption.

6. Use of explosives is not permitted.

B. Environmental Conditions: Apply joint sealers under temperature and humidity conditions within
the limits permitted by the joint sealer manufacturer. Do not apply joint sealers to wet substrates.
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1.6 COORDINATION

A. Coordinate chases, slots, inserts, sleeves, and openings with general construction work and
arrange in building structure during progress of construction to facilitate the electrical
installations that follow:

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other structural
components as they are constructed.

B. Sequence, coordinate, and integrate installing electrical materials and equipment for efficient flow
of the Work. Coordinate installing large equipment requiring positioning before closing in the
building.

1. Coordinate installation and connection to exterior underground and overhead utilities and
services, including provision for electricity-metering components.

2. Comply with requirements of authorities having jurisdiction and of utility company
providing electrical power and other services

C. Coordinate location of access panels and doors for electrical items that are concealed by  finished
surfaces. Access doors and panels are specified in Division 08 Section "Access Doors and
Frames”.

PART 2 - PRODUCTS.

2.1 PRODUCTS.

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following manufacturers.

1. Advance Products & Systems, Inc.
2. Calpico, Inc.
3. Metrafex Co.
4. Pipeline Seal and Insulator, Inc.

2.2 MISCELLANEOUS MATERIALS

A. Material: Cold-formed steel, with corrosion-resistant coating acceptable to authorities having
jurisdiction.

B. Metal Items for Use Outdoors or in Damp Locations: Hot-dip galvanized steel.

C. Pipe Sleeves: ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain ends.

D. Expansion Anchors: Carbon-steel wedge or sleeve type.

E. Toggle Bolts: All-steel springhead type.

F. Powder-Driven Threaded Studs: Heat-treated steel.
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2.3 CONCRETE BASES

A. Concrete Forms and Reinforcement Materials: As specified in Division 03 Section "Cast-in-
Place Concrete”.

B. Concrete: 3000 psi, 28 day compressive strength as specified in Division 03 Section "Cast-in-
Place Concrete”.

2.4 TOUCHUP PAINT

A. For Equipment: Equipment manufacturer's paint selected to match installed equipment finish.

B. Galvanized Surfaces: Zinc-rich paint recommended by item manufacturer.

2.5 SLEEVES FOR RACEWAYS

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain
ends.

B. Cast-Iron Pipe Sleeves: Cast or fabricated “wall pipe,” equivalent to ductile-iron pressure pipe,
with plain ends and integral waterstop, unless otherwise indicated:

C. Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052 inch or 0.138 inch
thickness as indicated and of length to suit application.

D. Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section “Penetration Firestopping”.

2.6 SLEEVE

A. Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway.

1. Sealing Elements: EPDM interlocking links shaped to fit surface of conduit. Include type
and number required for material and size of raceway.

2. Pressure Plates: Carbon steel. Include two for each sealing element.
3. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length required

to secure pressure plates to sealing elements. Include one for each sealing element.

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 installation and application
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of access panels. Do not proceed with installation until unsatisfactory conditions have been
corrected.

3.2 EXCAVATION

A. Slope sides of excavations to comply with local codes and ordinances. Shore and brace as required
for stability of excavation.

B. Shoring and Bracing: Establish requirements for trench shoring and bracing to comply with local
codes and authorities. Maintain shoring and bracing in excavations regardless of time period
excavations will be open.

1. Remove shoring and bracing when no longer required. Where sheeting is allowed to
remain, cut top of sheeting at an elevation of 30 inches below finished grade elevation.

C. Install sediment and erosion control measures in accordance with local codes and ordinances.

D. Dewatering: Prevent surface water and subsurface or ground water from flowing into excavations
and from flooding project site and surrounding area.

1. Do not allow water to accumulate in excavations. Remove water to prevent softening of
bearing materials. Provide and maintain dewatering system components necessary to
convey water away from excavations.

2. Establish and maintain temporary drainage ditches and other diversions outside excavation
limits to convey surface water to collecting or run-off areas. Do not use trench excavations
as temporary drainage ditches.

E. Material Storage: Stockpile satisfactory excavated materials where directed, until required for
backfill or fill. Place, grade, and shape stockpiles for proper drainage.

1. Locate and retain soil materials away from edge of excavations. Do not store within drip-
line of trees indicated to remain.

2. Remove and legally dispose of excess excavated materials and materials not acceptable for
use as backfill or fill.

F. Excavation for Underground Vaults and Electrical Structures: Conform to elevations and
dimensions shown within a tolerance of plus or minus 0.10 foot; plus a sufficient distance to
permit placing and removal of concrete formwork, installation of services, other construction, and
for inspection.

1. Excavate, by hand, areas within dri-line of large trees. Protect the root system from damage
and dry-out. Maintain moist conditions for root system and cover exposed roots with
burlap. Paint root cuts of 1 inch in diameter and larger with emulsified asphalt tree paint.

2. Take care not to disturb bottom of excavation. Excavate by hand to final grade just before
concrete reinforcement is place.

G. Trenching: Excavate trenches for electrical installations as follows:

1. Excavate trenches to the uniform width, sufficiently wide to provide ample working room
and a minimum of 6 to 9 inches clearance on both sides of raceways and equipment.
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2. Excavate trenches to depth indicated or required.
3. Limit the length of open trench to that in which installations can be made and the trench

backfilled within the same day.
4. Where rock is encountered, carry excavation below required elevation and backfill with a

layer of crushed stone or gravel prior to installation of raceways and equipment. Provide a
minimum of 6 inches of stone or gravel cushion between rock bearing surface and electrical
installations

H. Cold Weather Protection: Protect excavation bottoms against freezing when atmospheric
temperature is less than 35 deg F.

I. Backfilling and Filling: Place soil materials in layers to required subgrade elevations for each area
classification listed below, using materials specified in PART 2 of this Section.

1. Under walls and pavements, use a combination of subbase materials and excavated or
borrowed materials.

2. Under building slabs, use drainage fill materials.
3. Under piping and equipment, use subbase materials where required over rock bearing

surface and for correction of unauthorized excavation.
4. For raceways less than 30 inches below surface of roadways, provide 4 inch thick concrete

base slab support.  After installation of raceways, provide a 4 inch thick concrete
encasement (sides and top) prior to backfilling and placement of roadway subbase.

5. Other areas, use excavated or borrowed materials.

J. Backfill excavations as promptly as work permits, but not until completion of the following.

1. Inspection, testing, approval, and locations of underground utilities have been recorded.
2. Removal of concrete formwork
3. Removal of shoring and bracing, and backfilling of voids.
4. Removal of trash and debris.

K. Placement and Compaction: Place backfill and fill materials in layers of not more than 8 inches
in loose depth for material compacted by heavy equipment, and not more than 4 inches in loose
depth for material compacted by hand-operated tampers.

L. Before compaction, moisten or aerate each layer as necessary to provide optimum moisture
content. Compact each layer to required percentage of maximum dry density or relative dry
density for each area classification specified below. Do not place backfill or fill material on
surfaces that are muddy, frozen, or contain frost or ice.

M. Place backfill and fill materials evenly adjacent to structures, piping, and equipment to required
elevations.  Prevent displacement of raceways and equipment by carrying material uniformly
around  them to approximately same elevation in each lift.

N. Compaction: Control soil compaction during construction, providing minimum percentage of
density specified for each area classification indicated below.

1. Percentage of Maximum Density Requirements: Company soil to not less than the
following percentages of maximum density for soils which exhibit a well-defined moisture-
density relationship (cohesive soils), determined in accordance with ASTM D 1557 and
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not less than the following percentages of relative density, determined in accordance with
ASTM D 2049, for soils which will not exhibit a well-defined moisture-density relationship
(cohesionless soils).

a. Areas Under Structures, Building Slabs and Steps, Pavements: Compact top 12
inches of subgrade and each layer of backfill or fill material to 90 percent maximum
density for cohesive material, or 95 percent relative density for cohesionless
material.

b. Areas Under Walkways: Compact top 6 inches of subgrade and each layer of backfill
or fill material to 90 percent maximum density for cohesive material, or 95 percent
relative density for cohesionless material.

c. Other Areas: Compact top 6 inches of subgrade and each layer of backfill or fill
material  to 85 percent maximum density for cohesive soils, and 90 percent relative
density for cohesionless soils.

2. Moisture Control: Where subgrade or layer of soil material must be moisture conditioned
before compaction, uniformly apply water. Apply water in minimum quantity necessary to
achieve required moisture content and to prevent water appearing on surface during, or
subsequent to, compaction operations.

O. Subsidence: Where subsidence occurs at electrical installation excavations during the period 12
months after Substantial Completion, remove surface treatment (i.e., pavement, lawn, or other
finish), add backfill material, compact to specified conditions, and replace surface treatment.
Restore appearance, qualify, and condition of surface of finish to match adjacent areas.

3.3 ELECTRICAL EQUIPMENT INSTALLATION.

A. Headroom Maintenance: If mounting heights or other location criteria are not indicated, arrange
and install components and equipment to provide the maximum possible headroom.

B. Materials and Components: Install level, plumb, and parallel and perpendicular to other building
systems and components, unless otherwise indicated.

C. Equipment: Install to facilitate service, maintenance, and repair or replacement of components.
Connect for ease of disconnecting, with minimum interference with other installations.

D. Right of Way: Give to raceways and piping systems installed at a required slope.

3.4 FIRESTOPPING.

A. Apply firestopping to cable and raceway penetrations of fire-rated floor, ceiling and wall
assemblies to achieve fire-resistance rating of the assembly. Provide 3M™ Fire Barrier
Moldable Putty Pads. MPP+ shall be a one component, ready-to-use, intumescent elastomer
capable of expanding a minimum of 3 times at 1000°F. The material shall be thixotropic and shall
be applicable to overhead, vertical and horizontal firestops. Under normal conditions, 3M™ Fire
Barrier Moldable Putty Pads MPP+ shall be noncorrosive to metal and compatible with synthetic
cable jackets. The putty shall be listed by independent test agencies such as UL, Intertek or FM.
3M™ Fire Barrier Moldable Putty Pads MPP+ shall be tested to and pass the criteria of ASTM E
814 (UL 1479) Standard Test Method for Fire Tests of Penetration Firestop Systems and
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CAN/ULC S115 Standard Method of Fire Tests of Firestop Systems. 3M™ Fire Barrier Moldable
Putty Pads MPP+ meets the requirements of the IBC, NFPA 5000, NEC (NFPA 70), NFPA 101.

B. Additional firestopping materials and installation requirements are specified in Division 07
Section "Penetration Firestopping”.

C. Provide Endothermic Mat where electrical boxes, panels and equipment are installed within fire
rated floors, walls and ceilings using 3M™ Instream™ Endothermic Mat products to match fire
ratings.

3.5 CONCRETE BASES.

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger, in both
directions, than supported unit. Follow supported equipment manufacturer's anchorage
recommendations and setting templates for anchor-bolt and tie locations, unless otherwise
indicated. Use 3000 psi, 28 day compressive-strength concrete and reinforcement as specified in
Division 03 Section "Cast-in-Place Concrete.

3.6 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Electrical penetrations occur when raceways penetrate concrete slabs, concrete or masonry walls,
or fire- rated floor and wall assemblies.

B. Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 07 Section “Penetration Firestopping”.

C. Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or formed
openings are used. Install sleeves during erection of slabs and walls.

D. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

E. Rectangular sleeve Minimum Metal Thickness:

1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater than 16
inches, thickness shall be 0.052 inch.

2. For sleeve cross-section rectangle perimeter equal to or greater than 50 inches, and 1 or
more  sides equal to or greater than 16 inches, thickness shall be 0.138 inch

F. Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall assemblies
unless openings compatible with firestop system used are fabricated during construction of floor
or wall.

G. Cut sleeves to length for mounting flush with both surfaces of walls.

H. Extend sleeves installed in floors 2 inches above finished floor level.

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry with approved
joint compound for gypsum board assemblies.
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J. Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between sleeve and
raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Refer to
Division 07 Section “Joint Sealants” for materials and installation.

K. Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions, ceilings,
and floors at raceway and cable penetrations. Install sleeves and seal raceway penetration sleeves
with firestop materials. Comply with Division 07 Section “Penetration Firestopping”.

L. Roof-Penetration Sleeves: Seal penetration of individual raceways with flexible boot-type
flashing units applied in coordination with roofing work.

M. Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and mechanical sleeve
seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for
installing mechanical sleeve seals.

N. Underground, Exterior-Wall Penetrations: Install cast-iron “wall pipes” for sleeves. Size sleeves
to allow for 1-inch annular clear space between raceway or cable and sleeve for installing
mechanical sleeve seals.

3.7 CUTTING AND PATCHING

A. General: Perform cutting and patching in accordance with Division 01 Section “Cutting and
Patching.”  In addition to the requirements specified in Division 01, the following requirements
apply:

1. Perform cutting, fitting, and patching of electrical equipment and materials required to:

a. Uncover Work to provide for installation of ill-timed Work.
b. Remove and replace defective Work.
c. Remove and replace Work not conforming to requirements of the Contract

Documents
d. Remove samples of installed Work as specified for testing.
e. Upon written instructions for the Architect, uncover and restore Work to provide for

Architect observation of concealed work.

2. Cut, remove, and legally dispose of electrical equipment, components, and materials as
indicated, including but not limited to removal of electrical items indicated to be removed
and items made obsolete by the new Work.

3. Protect the structure, furnishings, finishes, and adjacent materials not indicated or
scheduled to be removed.

4. Provide and maintain temporary partitions or dust barriers adequate to prevent the spread
of dust and direct to adjacent areas.

5. Protection of Installed Work: During cutting and patching operations, protect adjacent
installations.

6. Patch finished surfaces and building components using new materials matching materials
and experienced Installers.  Installers’ qualifications refer to the materials and methods
required for the surface and building components being patched.
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3.8 FIELD QUALITY CONTROL

A. Inspect installed components for damage and faulty work, including the following:

1. Excavation for underground utilities.
2. Concrete bases.
3. Cutting and patching for electrical construction.
4. Touchup painting.

B. Inspect installed sleeve and sleeve-seal installations and associated firestopping for damage and
faulty work.

3.9 REFINISHING AND TOUCHUP PAINTING

A. Refinish and touch up paint. Paint materials and application requirements are specified in
Division 09 Section "Painting”.

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to suit
the degree of damage at each location.

2. Clean damaged and disturbed areas and apply primer, intermediate, and finish coats to suit
the degree of damage at each location.

3. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
4. Repair damage to PVC or paint finishes with matching touchup coating recommended by

manufacturer

3.10 MOUNTING HEIGHTS

A. Mounting heights of electrical items shall be as listed below, unless otherwise specified, or by the
Architect/Engineer’s field instructions. Dimensions are above finished floor, unless otherwise
indicated. In areas where code requires different mount heights, as in hazardous areas, comply
with code requirements.

1. General Receptacles-18” to C.L.
2. Outdoor Receptacles-24” to C.L.
3. General Tele and Data Outlets-18” to C.L
4. General Toggle Switches-46” to C.L.
5. Fire Alarm Pull Stations-46” to C.L.
6. Security Call Stations-48” to C.L
7. General Television Outlets-18” to C.L.
8. Fire Alarm Audio Visual Devices-80” to C.L.
9. General Wall Mounted Lights-90” to C.L.
10. Corridor Wall Sconces (>4” deep)-66” to C.L.
11. Exit Signs-90” to C.L.
12. Individual Disconnects and Starters-60” to C.L.
13. Grouped Disconnects and Starters>12” to C.L.>72” to C.L.
14. Panelboard Overcurrent Devices>12” to C.L.>72” to C.L.
15. Grouped Utility Revenue Meters: >30” to C.L.>66” to C.L.
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3.11 CLEANING AND PROTECTION

A. On completion of installation, including outlets, fittings, and devices, inspect exposed finish.
Remove burrs, dirt, paint spots, and construction debris.

B. Protect equipment and installations and maintain conditions to ensure that coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

END OF SECTION 260505
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SECTION 260510 – ELECTRICAL DEMOLITION

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Removal of existing electrical equipment, wiring, and conduit throughout the entire facility
as indicated on drawings; removal of designated construction; dismantling, cutting and
alterations for completion of the work.

2. Disposal of materials.
3. Storage of removed materials.
4. Identification of utilities.
5. Salvaged items.
6. Protection of items to remain as indicated on Drawing.
7. Relocate existing equipment to accommodate construction.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

3. Section 230502 “Special Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of capped utilities.

1.3 SCHEDULING

A. Schedule work to coincide with new construction.

B. Cease operations immediately when structure appears to be in danger and notify the Owner.   Do
not resume operations until directed.

1.4 COORDINATION

A. Conduct demolition to minimize interference with adjacent and occupied building areas.

B. Shut down periods:
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1. Arrange timing of shut-down periods of in-service panels with the Owner. Do not shut
down any utility without prior written approval.

2. Keep shut-down period to minimum or use intermittent period as directed by the Owner.
3. Maintain life-safety systems in full operation in occupied facilities, or provide notice

minimum 3 days in advance.

PART 2 - PRODUCTS (Not Used).

PART 3 - EXECUTION.

3.1 EXAMINATION.

A. Verify wiring and equipment indicated to be demolished serve only abandoned facilities.

B. Verify termination points for demolished services.

3.2 PREPARATION

A. Erect, and maintain temporary safeguards, including warning signs and lights, barricades, and
similar measures, for protection of the public, Contractor’s employees, and existing
improvements to remain.

3.3 DEMOLITION

A. Demolition Drawings are based on casual field observation and existing record documents.
Report discrepancies to the Owner or his representative before disturbing existing installation.

B. Remove conduit, wire, boxes, and fastening devices to avoid any interference with new
installation.

C. Disconnect or shut off service to areas where electrical work is to be removed. Remove electrical
fixtures, equipment, and related switches, outlets, conduit and wiring which are not part of final
project.

D. Install temporary wiring and connections to maintain existing systems in service during
construction.

E. Do not perform work on energized electrical equipment or circuits.

F. Remove, relocate, and extend existing installations to accommodate new construction.

G. Repair adjacent construction and finishes damaged during demolition and extension work.

H. Clean and repair existing equipment to remain or to be reinstalled.
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I. Protect and retain power to existing active equipment remaining.

J. Cap abandoned empty conduit at both ends.

3.4 SALVAGE ITEMS.

A. Items of salvageable value may be removed as work progresses. Transport salvaged items from
site as they are removed.

3.5 CLEANING

A. Remove demolished materials as work progresses. Legally dispose.

B. Keep workplace neat.

END OF SECTION 260510
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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Copper building wire.
2. Nonmetallic underground conduit with conductors, Type NUCC.
3. Metal-clad cable, Type MC.
4. Connectors and splices.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

3. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load,
wind-load, acoustical, and other field conditions applicable to Work specified in this
Section.

4. Section 260513 "Medium-Voltage Cables" for single-conductor and multiconductor
cables, cable splices, and terminations for electrical distribution systems with 601 to
35 000 V.

5. Section 260523 "Control-Voltage Electrical Power Cables" for control systems
communications cables and Classes 1, 2, and 3 control cables.

6. Section 271313 "Communications Copper Backbone Cabling" for twisted pair cabling
used for data circuits.

7. Section 271513 "Communications Copper Horizontal Cabling" for twisted pair cabling
used for data circuits.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Sustainable Design Submittals:
1. Product Data: For each conductor and cable indicating lead content

C. Product Schedule: Indicate type, use, location, and termination locations.

1.3 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
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PART 2 - PRODUCTS

2.1 BUILDING WIRE

A. All building wiring shall be of copper material.  Aluminum shall not be permitted to be used.

2.2 COPPER BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Alpha Wire Company.
2. Belden Inc.
3. Draka, a Prysmian Brand.
4. Southwire Company.

C. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

D. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for
stranded conductors.

E. Conductor Insulation:

1. Type TC-ER: Comply with NEMA WC 70/ICEA S-95-658 and UL 1277.
2. Type THHN and Type THWN-2: Comply with UL 83.
3. Type THW and Type THW-2: Comply with NEMA WC-70/ICEA S-95-658 and UL 83.
4. Type UF: Comply with UL 83 and UL 493.
5. Type XHHW-2: Comply with UL 44.

2.3 NONMETALLIC UNDERGROUND CONDUIT WITH CONDUCTORS, TYPE NUCC

A. Description: A factory assembly of conductors or cables inside a nonmetallic, smooth wall
raceway with a circular cross section.

B. Applicable Standards:

1. Regulatory Requirements: Listed and labeled in accordance with NFPA 70 and marked for
intended location and use.

2. General Characteristics:
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a. Reference Standards: UL 1990.

2.4 METAL-CLAD CABLE, TYPE MC

A. Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
1. Alpha Wire Company.
2. Belden Inc.
3. General Cable Technologies Corporation.
4. Southwire Company.

C. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. Comply with UL 1569.
3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's

"Wire and Cable Marking and Application Guide."

D. Circuits:

1. Single circuit and multicircuit with color-coded conductors.
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424.

E. Conductors: Copper, complying with ASTM B3 for bare annealed copper and with ASTM B8 for
stranded conductors.

F. Ground Conductor: Insulated.

G. Conductor Insulation:

1. Type TFN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

H. Armor: Steel, interlocked.

I. Jacket: PVC applied over armor.

2.5 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:
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1. 3M Electrical Products.
2. AFC Cable Systems; a part of Atkore International.
3. Hubbell Power Systems, Inc.
4. Ideal Industries, Inc.
5. O-Z/Gedney; a brand of Emerson Industrial Automation.
6. Service Wire Co.

C. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set screws,
designed to connect conductors specified in this Section.

D. Lugs: One piece, seamless, designed to terminate conductors specified in this Section.

1. Material: Copper.
2. Type: One hole with standard barrels.
3. Termination: Compression.

PART 3 - EXECUTION

3.1 CONDUCTOR MATERIAL APPLICATIONS

A. Feeders:

1. Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
2. Copper for feeders smaller than No. 4 AWG; copper for feeders No. 4 AWG and larger.

Conductors must be solid for No. 10 AWG and smaller; stranded for No. 8 AWG and
larger.

B. Branch Circuits:

1. Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
2. Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger.

C. ASD Output Circuits Cable: Extra-flexible stranded for all sizes.

D. Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

E. PV Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

A. Service Entrance: Type THHN/THWN-2, single conductors in raceway, Type XHHW-2, single
conductors in raceway.

B. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway, Type XHHW-2, single
conductors in raceway, Armored cable.
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C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2,
single conductors in raceway, Armored cable, Type AC, Metal-clad cable, Type MC.

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-
2, single conductors in raceway, Type XHHW-2, single conductors in raceway, Underground
feeder cable, Type UF.

E. Feeders Installed below Raised Flooring: Type THHN/THWN-2, single conductors in raceway,
Armored cable, Type AC, Metal-clad cable, Type MC.

F. Feeders in Cable Tray: Type THHN/THWN-2, single conductors in raceway, Armored cable,
Type AC, Metal-clad cable, Type MC.

G. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in
raceway, Armored cable, Type AC, Metal-clad cable, Type MC.

H. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway, Armored cable, Type AC, Metal-clad cable, Type MC.

I. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.

J. Branch Circuits Installed below Raised Flooring: Type THHN/THWN-2, single conductors in
raceway, Armored cable, Type AC, Metal-clad cable, Type MC.

K. Branch Circuits in Cable Tray: Type THHN/THWN-2, single conductors in raceway, Armored
cable, Type AC, Metal-clad cable, Type MC.

L. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with stainless steel,
wire-mesh, strain relief device at terminations to suit application.

M. ASD Output Circuits: Type TC-ER cable with braided shield.

3.3 INSTALLATION, GENERAL

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

B. Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and
follow surface contours where possible.
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F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for Electrical
Systems" prior to installing conductors and cables.

3.4 INSTALLATION OF FIRE-ALARM WIRE AND CABLE

A. Comply with NFPA 72.

B. Wiring Method: Install wiring in metal pathway according to Section 270528.29 "Hangers and
Supports for Communications Systems."

1. Install plenum cable in environmental airspaces, including plenum ceilings.
2. Fire-alarm circuits and equipment control wiring associated with fire-alarm system must

be installed in a dedicated pathway system.

a. Cables and pathways used for fire-alarm circuits, and equipment control wiring
associated with fire-alarm system, may not contain any other wire or cable.

3. Fire-Rated Cables: Use of two-hour, fire-rated fire-alarm cables, NFPA 70, Types MI and
CI, is permitted.

4. Signaling Line Circuits: Power-limited fire-alarm cables must not be installed in the same
cable or pathway as signaling line circuits.

C. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Install conductors parallel with or at right angles to sides and
back of the enclosure. Bundle, lace, and train conductors to terminal points with no excess.
Connect conductors that are terminated, spliced, or interrupted in any enclosure associated with
fire-alarm system to terminal blocks. Mark each terminal according to system's wiring diagrams.
Make all connections with approved crimp-on terminal spade lugs, pressure-type terminal blocks,
or plug connectors.

D. Cable Taps: Use numbered terminal strips in junction, pull, and outlet boxes; cabinets; or
equipment enclosures where circuit connections are made.

E. Color-Coding: Color-code fire-alarm conductors differently from the normal building power
wiring. Use one color-code for alarm circuit wiring and another for supervisory circuits. Color-
code audible alarm-indicating circuits differently from alarm-initiating circuits. Use different
colors for visible alarm-indicating devices. Paint fire-alarm system junction boxes and covers red.

F. Risers: Install at least two vertical cable risers to serve the fire-alarm system. Separate risers in
close proximity to each other with a minimum one-hour-rated wall, so the loss of one riser does
not prevent receipt or transmission of signals from other floors or zones.

G. Wiring to Remote Alarm Transmitting Device: 1 inch conduit between the fire-alarm control
panel and the transmitter. Install number of conductors and electrical supervision for connecting
wiring as needed to suit monitoring function.
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3.5 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice, termination, and tap for aluminum conductors.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inch of slack.

D. Comply with requirements in Section 283111 " Digital, Addressable Fire-Alarm Systems" for
connecting, terminating, and identifying wires and cables.

3.6 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "Identification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor, and identify as spare conductor.

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with
requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

3.8 FIRESTOPPING

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping."

3.9 FIELD QUALITY CONTROL

A. Tests and Inspections:

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors for compliance with requirements.

2. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors feeding the following critical equipment and
services for compliance with requirements:

3. Perform each of the following visual and electrical tests:
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a. Inspect exposed sections of conductor and cable for physical damage and correct
connection according to the single-line diagram.

b. Test bolted connections for high resistance using one of the following:

1) A low-resistance ohmmeter.
2) Calibrated torque wrench.
3) Thermographic survey.

c. Inspect compression-applied connectors for correct cable match and indentation.
d. Inspect for correct identification.
e. Inspect cable jacket and condition.
f. Insulation-resistance test on each conductor for ground and adjacent conductors.

Apply a potential of 500 V(dc) for 300 V rated cable and 1000 V(dc) for 600 V rated
cable for a one-minute duration.

g. Continuity test on each conductor and cable.
h. Uniform resistance of parallel conductors.

4. Initial Infrared Scanning: After Substantial Completion, but before Final Acceptance,
perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove box
and equipment covers so splices are accessible to portable scanner. Correct deficiencies
determined during the scan.

a. Instrument: Use an infrared scanning device designed to measure temperature or to
detect significant deviations from normal values. Provide calibration record for
device.

b. Record of Infrared Scanning: Prepare a certified report that identifies switches
checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.

5. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each switch
11 months after date of Substantial Completion.

B. Cables will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements, and corrective action taken to achieve

compliance with requirements.

END OF SECTION 260519
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

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. Steel slotted support systems.
2. Aluminum slotted support systems.
3. Nonmetallic slotted support systems.
4. Conduit and cable support devices.
5. Support for conductors in vertical conduit.
6. Structural steel for fabricated supports and restraints.
7. Mounting, anchoring, and attachment components, including powder-actuated fasteners,

mechanical expansion anchors, concrete inserts, clamps, through bolts, toggle bolts, and
hanger rods.

8. Fabricated metal equipment support assemblies.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

3. Section 260548.16 "Seismic Controls for Electrical Systems" for products and installation
requirements necessary for compliance with seismic criteria.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.

1. Hangers. Include product data for components.
2. Slotted support systems.
3. Equipment supports.
4. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments

to structure and to supported equipment. Include adjustable motor bases, rails, and frames
for equipment mounting.
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C. Delegated-Design Submittal: For hangers and supports for electrical systems.

1. Include design calculations and details of hangers.
2. Include design calculations for seismic restraints.

1.4 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of the
items involved.

B. Seismic Qualification Data: Certificates, for hangers and supports for electrical equipment and
systems, accessories, and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

C. Welding certificates.

1.5 QUALITY ASSURANCE

A. Welding Qualifications: Qualify procedures and personnel.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements," to design hanger and support system.

B. Seismic Performance: Hangers and supports shall withstand the effects of earthquake motions
determined according to ASCE/SEI 7.

1. The term "withstand" means "the supported equipment and systems will remain in place
without separation of any parts when subjected to the seismic forces specified and the
supported equipment and systems will be fully operational after the seismic event"

2. Component Importance Factor: 1.5.

C. Surface-Burning Characteristics: Comply with ASTM E84; testing by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1. Flame Rating: Class 1.
2. Self-extinguishing according to ASTM D635.
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2.2 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-inch-
diameter holes at a maximum of 8 inches o.c. in at least one surface.

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. ABB, Electrification Products Division.
b. Allied Tube & Conduit; Atkore International.
c. B-line; Eaton, Electrical Sector.
d. Flex-Strut Inc.
e. G-Strut.

2. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.
3. Material for Channel, Fittings, and Accessories: Galvanized steel.
4. Channel Width: Selected for applicable load criteria.
5. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4.
6. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating

applied according to MFMA-4.
7. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
8. Protect finishes on exposed surfaces from damage by applying a strippable, temporary

protective covering before shipping.

B. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and associated
fittings, designed for types and sizes of raceway or cable to be supported.

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser
conduits. Plugs shall have number, size, and shape of conductor gripping pieces as required to
suit individual conductors or cables supported. Body shall be made of malleable iron.

D. Structural Steel for Fabricated Supports and Restraints: ASTM A36/A36M steel plates, shapes,
and bars; black and galvanized.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their
supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) Hilti, Inc.
2) MKT Fastening, LLC.
3) Simpson Strong-Tie Co., Inc.

http://www.specagent.com/Lookup?ulid=1736
http://www.specagent.com/Lookup?uid=123457141049
http://www.specagent.com/Lookup?uid=123457141042
http://www.specagent.com/Lookup?uid=123457141043
http://www.specagent.com/Lookup?uid=123457141050
http://www.specagent.com/Lookup?uid=123457141051
http://www.specagent.com/Lookup?ulid=1742
http://www.specagent.com/Lookup?uid=123457141067
http://www.specagent.com/Lookup?uid=123457141069
http://www.specagent.com/Lookup?uid=123457141070
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2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in hardened
portland cement concrete, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

a. Manufacturers: Subject to compliance with requirements, provide products by one
of the following:

1) B-line; Eaton, Electrical Sector.
2) Hilti, Inc.
3) MKT Fastening, LLC.

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS
Type 18 units and comply with MFMA-4 or MSS SP-58.

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for
attached structural element.

5. Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM F3125/F3125M, Grade A325.

6. Toggle Bolts: All-steel springhead type.
7. Hanger Rods: Threaded steel.

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions
of supported equipment.

B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes
and plates.

PART 3 - EXECUTION

3.1 APPLICATION

A. Comply with the following standards for application and installation requirements of hangers and
supports, except where requirements on Drawings or in this Section are stricter:

1. NECA 1.
2. NECA 101
3. NECA 102.
4. NECA 105.
5. NECA 111.

B. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

C. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and
Boxes for Electrical Systems."

http://www.specagent.com/Lookup?ulid=1746
http://www.specagent.com/Lookup?uid=123457141071
http://www.specagent.com/Lookup?uid=123457141073
http://www.specagent.com/Lookup?uid=123457141075
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D. Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports for
EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in diameter.

E. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support
system, sized so capacity can be increased by at least 25 percent in future without exceeding
specified design load limits.

1. Secure raceways and cables to these supports with two-bolt conduit clamps.

F. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-1/2-
inch and smaller raceways serving branch circuits and communication systems above suspended
ceilings, and for fastening raceways to trapeze supports.

3.2 SUPPORT INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
article.

B. Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC and RMC
may be supported by openings through structure members, according to NFPA 70.

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will
be adequate to carry present and future static loads within specified loading limits. Minimum
static design load used for strength determination shall be weight of supported components plus
200 lb.

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten
electrical items and their supports to building structural elements by the following methods unless
otherwise indicated by code:

1. To Wood: Fasten with lag screws or through bolts.
2. To New Concrete: Bolt to concrete inserts.
3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor

fasteners on solid masonry units.
4. To Existing Concrete: Expansion anchor fasteners.
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock

washers and nuts may be used in existing standard-weight concrete 4 inches thick or
greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs less than
4 inches thick.

6. To Steel: Beam clamps complying with MSS SP-69.
7. To Light Steel: Sheet metal screws.
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,

panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate by means
that comply with seismic-restraint strength and anchorage requirements.

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for
reinforcing bars.
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3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated
metal supports.

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation
to support and anchor electrical materials and equipment.

C. Field Welding: Comply with AWS D1.1/D1.1M.

3.4 CONCRETE BASES

A. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from edge
of the base.

B. Use 3000-psi, 28-day compressive-strength concrete. Concrete materials, reinforcement, and
placement requirements are specified in Section 033000 "Cast-in-Place Concrete."

C. Anchor equipment to concrete base as follows:

1. Place and secure anchorage devices. Use supported equipment manufacturer's setting
drawings, templates, diagrams, instructions, and directions furnished with items to be
embedded.

2. Install anchor bolts to elevations required for proper attachment to supported equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.5 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately
after erecting hangers and supports. Use same materials as used for shop painting. Comply with
SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-
repair paint to comply with ASTM A780.

END OF SECTION 260529
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SECTION 260533 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Metal conduits, tubing, and fittings.
2. Nonmetallic conduits, tubing, and fittings.
3. Termination boxes.
4. Metal wireways and auxiliary gutters.
5. Surface raceways.
6. Boxes, enclosures, and cabinets.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

3. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior
duct banks, manholes, and underground utility construction.

4. Section 270528 "Pathways for Communications Systems" for conduits, wireways,
surface pathways, innerduct, boxes, faceplate adapters, enclosures, cabinets, and
handholes serving communications systems.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product:

B. Sustainable Design Submittals:

1. Product Data: For solvents and adhesives, indicating VOC content.
2. Laboratory Test Reports: For solvents and adhesives, indicating compliance with

requirements for low-emitting materials.

C. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and
attachment details.

1.3 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items
are shown and coordinated with each other, using input from installers of items involved:
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1. Structural members in paths of conduit groups with common supports.
2. HVAC and plumbing items and architectural features in paths of conduit groups with

common supports.

B. Seismic Qualification Certificates: For enclosures, cabinets, and conduit racks and their
mounting provisions, including those for internal components, frommanufacturer

PART 2 - PRODUCTS

2.1 METAL CONDUITS, TUBING, AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Allied Tube & Conduit; a part of Atkore International.
2. Anamet Electrical, Inc.
3. O-Z/Gedney; a brand of Emerson Industrial Automation.
4. Republic Conduit.
5. Southwire Company.
6. Thomas & Betts Corporation; A Member of the ABBGroup.

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined
in NFPA 70, bya qualified testing agency, and marked for intended location and application.

C. GRC: Comply with ANSI C80.1 and UL 6.

D. ARC: Comply with ANSI C80.5 and UL 6A.

E. IMC: Comply with ANSI C80.6 and UL 1242.

F. PVC-Coated Steel Conduit: PVC-coated rigid steel conduit.

1. Comply with NEMA RN 1.
2. Coating Thickness: 0.040-inch, minimum

G. EMT: Comply with ANSI C80.3 and UL 797.

H. FMC: Comply with UL 1; zinc-coated steel or aluminum.

I. LFMC: Flexible steel conduit with PVC jacket and complying with UL360.

J. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 1203 and NFPA
70.

2. Fittings for EMT:

a. Material: Steel.
b. Type: Setscrew.
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3. Expansion Fittings: PVC or steel to match conduit type,  complying  with  UL 651, rated
for environmental conditions where installed, and including flexible external bonding
jumper.

4. Coating for Fittings for PVC-Coated Conduit: Minimum thickness of 0.040 inch, with
overlapping sleeves protecting threadedjoints.

K. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and
protect threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS AND FITTINGS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. CertainTeed Corporation.
2. Condux International, Inc
3. Thomas & Betts Corporation; A Member of the ABBGroup:

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as
defined in NFPA 70, by a qualified testing  agency,  and  marked  for  intended location and
application:

C. ENT: Comply with NEMA TC 13 and UL 1653:

D. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated:

E. LFNC: Comply with UL 1660:

F. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and
material:

G. Fittings for LFNC: Comply with UL 514B:

H. Solvents and Adhesives: As recommended by conduit manufacturer:

1. VOC Content: 510 g/L or less for PVC conduit and fittings.

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A. Manufacturers: Subject to compliance with requirements, provide products by one  of the
following:

1. Legrand, a Wiremold company.
2. B-line, an Eaton business.
3. Hoffman; a brand of Pentair Equipment Protection.
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B. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless
otherwise indicated, and sized according to NFPA 70:

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and application.

C. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters,
hold-down straps, end caps, and other fittings to match and mate with wireways as required for
complete system.

2.4 BOXES, ENCLOSURES, AND CABINETS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Crouse-Hinds, an Eaton business.
2. Hoffman; a brand of Pentair Equipment Protection
3. Hubbell Incorporated.
4. Hubbell Incorporated; Wiring Device-Kellems.
5. O-Z/Gedney; a brand of Emerson Industrial Automation.
6. RACO; Hubbell.
7. Thomas & Betts Corporation; A Member of the ABBGroup.

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets
installed in wet locations shall be listed for use in wet locations.

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL514A:

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL514C.

F. Metal Floor Boxes:

1. Material: Cast metal or sheet metal.
2. Type: Fully adjustable.
3. Shape: Rectangular.
4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA

70, by a qualified testing agency, and marked for intended location and application

G. Nonmetallic Floor Boxes: Nonadjustable, rectangular:

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

H. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb.
Outlet boxes designed for attachment of luminaires weighing more than 50 lb shall be listed and
marked for the maximum allowableweight.
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I. Paddle Fan Outlet Boxes: Nonadjustable, designed for attachment of paddle fan weighing 70 lb.

1. Listing and Labeling: Nonmetallic floor boxes shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

J. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1:

K. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover:

L. Box extensions used to accommodate new building finishes shall be of same material as
recessed box:

M. Device Box Dimensions: 4 inches square by 2-1/8 inches deep.

N. Gangable boxes are allowed.

O. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1 or Type 3R with
continuous-hinge cover with flush latch unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
2. Nonmetallic Enclosures: Plastic.
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

P. Cabinets:

1. NEMA 250, Type 1 or Type 3R galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.

2. Hinged door in front cover with flush latch and concealed hinge.
3. Key latch to match panelboards.
4. Metal barriers to separate wiring of different systems and voltage
5. Accessory feet where required for freestanding equipment.
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified

testing agency, and marked for intended location and application.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A. Outdoors: Apply raceway products as specified below unless otherwise indicated:

1. Exposed Conduit: GRC, IMC, or RNC, Type EPC-40-PVC.
2. Concealed Conduit, Aboveground: GRC, IMC, EMT.
3. Underground Conduit: RNC, Type EPC-40-PVC, direct buried concrete encased.
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,

Electric Solenoid, or Motor-Driven Equipment): LFMC.
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.
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B. Indoors: Apply raceway products as specified below unless otherwise indicated.

1. Exposed, Not Subject to Physical Damage: EMT.
2. Exposed, Not Subject to Severe Physical Damage: EMT:
3. Exposed and Subject to Severe Physical Damage: EMT. Raceway locations include the

following:

a. Loading dock.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
c. Mechanical mezzanine.

4. Concealed in Ceilings and Interior Walls and Partitions: EMT.
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,

Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

6. Damp or Wet Locations: IMC.
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless

steel in institutional and commercial kitchens and damp orwet locations

C. Minimum Raceway Size: 1/2-inch trade size.

D. Raceway Fittings: Compatible with raceways and suitable for use andlocation.

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use  with this
type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after
installing conduits and fittings. Use sealant recommended by fitting manufacturer and
apply in thickness and number of coats recommended by manufacturer.

3. EMT: Use compression, steel fittings. Comply with NEMA FB2.10.
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with

NEMA FB 2.20.

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

F. Install surface raceways only where indicated on Drawings.

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

3.2 INSTALLATION

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.
Comply with NFPA 70 limitations for types of raceways allowed   in specific occupancies and
number of floors.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.
Install horizontal raceway runs above water and steam piping.
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C. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for
hangers and supports.

D. Arrange stub-ups so curved portions of bends are not visible above finished slab:

E. Install no more than the equivalent of  three 90-degree bends in any conduit  run except for
control wiring  conduits, for which fewer bends are  allowed. Support within 12 inches of
changes indirection:

F. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated.
Install conduits parallel or perpendicular to buildinglines.

G. Support conduit within 12 inches of enclosures to which attached.

H. Raceways Embedded in Slabs:

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support. Secure raceways to reinforcement at maximum 10-footintervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Arrange raceways to keep a minimum of 1 inch of concrete cover in all directions.
4. Do not embed threadless fittings in concrete unless specifically approved by Architect for

each specific location.
5. Change from ENT to GRC or IMC before rising above floor.

I. Stub-ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or

in an enclosure

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

K. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive
compound prior to assembly.

L. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

M. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal
bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated
throat metal grounding bushings on service conduits.

N. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap
underground raceways designated as spare above grade alongside raceways in use.
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O. Surface Raceways.

1. Install surface raceway with a minimum 2-inchradius control at bendpoints.
2. Secure surface raceway with screws or other anchor-type devices at intervals not

exceeding 48 inches and with no less than two supports per straight raceway section.
Support surface raceway according to manufacturer's written instructions. Tape and glue
are not acceptable support methods.

P. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a
blank cover plate having a finish similar to that of adjacent plates or surfaces.

Q. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments.  Seal the interior of all
raceways at the following points.

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

2. Where an underground service raceway enters a building orstructure.
3. Where otherwise required by NFPA 70.

R. Expansion-Joint Fittings:

1. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight:125 deg Ftemperature change.
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
c. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F

temperature change.

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per degree F of temperature change for PVC conduits.

3. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.

4. Install each expansion-joint fitting with position, mounting, and piston setting selected
according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

S. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of
flexible conduit for recessed and semi-recessed luminaires, equipment subject to vibration,
noise transmission, or movement; and for transformers andmotors.

1. Use LFMC in damp or wet locations subject to severe physicaldamage.
2. Use LFMC in damp or wetlocations not subject to severe physical damage.

T. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured to
center of box unless otherwise indicated.



RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
017320-9

Bucks County Free Library Doylestown Branch
IT & Server Room

260533 - 9

U. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a
raintight connection between the box and cover plate or the supported equipment and box.

V. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

W. Locate boxes so that cover or plate will not span different buildingfinishes.

X. Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Y. Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

Z. Set metal floor boxes level and flush with finished floor surface.

AA. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 SLEEVE AND SLEEVE SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and
Cabling”.

3.4 FIRESTOPPING

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.

3.5 PROTECTION

A. Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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SECTION 260543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

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. Metal conduits and fittings, including GRC and PVC-coated steel conduit.
2. Rigid nonmetallic duct.
3. Flexible nonmetallic duct.
4. Duct accessories.
5. Precast concrete handholes.
6. Polymer concrete handholes and boxes with polymer concrete cover.
7. Fiberglass handholes and boxes with polymer concrete cover.
8. Fiberglass handholes and boxes.
9. High-density plastic boxes.
10. Precast manholes.
11. Cast-in-place manholes.
12. Utility structure accessories.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.3 DEFINITIONS

A. Direct Buried: Duct or a duct bank that is buried in the ground, without any additional casing
materials such as concrete.

B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as component of a
duct bank.

C. Duct Bank:

1. Two or more ducts installed in parallel, with or without additional casing materials.
2. Multiple duct banks.
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D. GRC: Galvanized rigid steel conduit.

E. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include duct-bank materials, including spacers and miscellaneous components.
2. Include duct, conduits, and their accessories, including elbows, end bells, bends, fittings,

and solvent cement.
3. Include accessories for manholes, handholes, boxes and other utility structures.
4. Include underground-line warning tape.
5. Include warning planks.

B. Shop Drawings:

1. Precast or Factory-Fabricated Underground Utility Structures:

a. Include plans, elevations, sections, details, attachments to other work, and
accessories.

b. Include duct entry provisions, including locations and duct sizes.
c. Include reinforcement details.
d. Include frame and cover design and manhole chimneys.
e. Include ladder details.
f. Include grounding details.
g. Include dimensioned locations of cable rack inserts, pulling-in and lifting irons, and

sumps.
h. Include joint details.

2. Factory-Fabricated Handholes and Boxes Other Than Precast Concrete:

a. Include dimensioned plans, sections, and elevations, and fabrication and installation
details.

b. Include duct entry provisions, including locations and duct sizes.
c. Include cover design.
d. Include grounding details.
e. Include dimensioned locations of cable rack inserts, and pulling-in and lifting irons.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: For duct and duct bank. Show duct profiles and coordination with other
utilities and underground structures.

1. Include plans and sections, drawn to scale, and show bends and locations of expansion
fittings.

2. Drawings shall be signed and sealed by a qualified professional engineer.
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B. Qualification Data: For professional engineer and testing agency responsible for testing
nonconcrete handholes and boxes.

C. Product Certificates: For concrete and steel used in precast concrete manholes and handholes, as
required by ASTM C858.

D. Source quality-control reports.

E. Field quality-control reports.

1.6 MAINTENANCE MATERIALS SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

B. Furnish cable-support stanchions, arms, insulators and associated fasteners in quantities equal to
5 percent of quantity of each item installed.

1.7 QUALITY ASSURANCE

A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.

B. Comply with ANSI C2.

C. Comply with NFPA 70.

D. Comply with local codes and guidelines.

1.8 FIELD CONDITIONS

A. Ground Water: Assume ground-water level is at grade level unless a lower water table is noted
on Drawings.

PART 2 - PRODUCTS

2.1 METAL CONDUIT AND FITTINGS

A. GRC: Comply with ANSI C80.1 and UL 6.

B. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and
marked for intended location and application.



UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
017320-4

Bucks County Free Library Doylestown Branch
IT & Server Room

260543 - 4

2.2 RIGID NONMETALLIC DUCT

A. Underground Plastic Utilities Duct: Type EPC-80-PVC and Type EPC-40-PVC RNC, complying
with NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by same
manufacturer as duct.

B. Underground Plastic Utilities Duct: Type DB-60 PVC and Type DB-120 PVC RNC, complying
with NEMA TC 6 & 8 and ASTM F512 for direct burial, with matching fittings complying with
NEMA TC 9 by same manufacturer as duct.

C. Underground Plastic Utilities Duct: Type EB-20 PVC RNC, complying with NEMA TC 6 & 8,
ASTM F512, and UL 651, with matching fittings complying with NEMA TC 9 by same
manufacturer as duct.

D. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and
marked for intended location and application.

E. Solvents and Adhesives: As recommended by conduit manufacturer.

2.3 DUCT ACCESSORIES

A. Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and size of duct
with which used, and selected to provide minimum duct spacing indicated while supporting duct
during concreting or backfilling.

1. <Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. ABB, Electrification Products Division.
b. Allied Tube & Conduit; Atkore International.
c. Cantex Inc.
d. IPEX USA LLC.
e. PenCell Plastics.
f. Underground Devices, Inc.

B. Underground-Line Warning Tape: Comply with requirements for underground-line warning tape
specified in Section 260553 "Identification for Electrical Systems."

C. Concrete Warning Planks: Nominal 12 by 24 by 3 inches in size, manufactured from 6000-psi
concrete.

1. Color: Red dye added to concrete during batching.
2. Mark each plank with "ELECTRIC" in 2-inch- high, 3/8-inch-deep letters.

2.4 PRECAST CONCRETE HANDHOLES AND BOXES

A. Description: Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom
unless open-bottom enclosures are indicated. Frame and cover shall form top of enclosure and
shall have load rating consistent with that of handhole or box.

http://www.specagent.com/Lookup?ulid=12611
http://www.specagent.com/Lookup?uid=123457081887
http://www.specagent.com/Lookup?uid=123457081890
http://www.specagent.com/Lookup?uid=123457081885
http://www.specagent.com/Lookup?uid=123457081889
http://www.specagent.com/Lookup?uid=123457081888
http://www.specagent.com/Lookup?uid=123457081886
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B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Christy Concrete Products.
2. Elmhurst-Chicago Stone Co.
3. Oldcastle Infrastructure Inc.; CRH Americas.
4. Rinker Group, Ltd.
5. Riverton Concrete Products.
6. Utility Concrete Products, LLC.
7. Utility Vault Co.
8. Wausau Tile Inc.

C. Comply with ASTM C858 for design and manufacturing processes.

D. Frame and Cover: Weatherproof cast-iron frame, with cast-iron cover with recessed cover hook
eyes and tamper-resistant, captive, cover-securing bolts.

E. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

F. Cover Legend: Molded lettering, "ELECTRIC."

G. Configuration: Units shall be designed for flush burial and have open bottom unless otherwise
indicated.

H. Extensions and Slabs: Designed to mate with bottom of enclosure. Same material as enclosure.

1. Extension shall provide increased depth of 12 inches.
2. Slab: Same dimensions as bottom of enclosure, and arranged to provide closure.

I. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation location with
the ground-water level at grade.

J. Knockout Panels: Precast openings in walls, arranged to match dimensions and elevations of
approaching duct, plus an additional 12 inches vertically and horizontally to accommodate
alignment variations.

1. Splayed location.
2. Knockout panels shall be located no less than 6 inches from interior surfaces of walls,

floors, or frames and covers of handholes, but close enough to corners to facilitate racking
of cables on walls.

3. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement for
field cutting and bending to tie in to concrete envelopes of duct.

4. Knockout panels shall be framed with at least two additional No. 3 steel reinforcing bars
in concrete around each opening.

5. Knockout panels shall be 1-1/2 to 2 inches thick.

K. Duct Entrances in Handhole Walls: Cast end-bell or duct-terminating fitting in wall for each
entering duct.

1. Type and size shall match fittings to duct to be terminated.

http://www.specagent.com/Lookup?ulid=1805
http://www.specagent.com/Lookup?uid=123457081839
http://www.specagent.com/Lookup?uid=123457081840
http://www.specagent.com/Lookup?uid=123457081841
http://www.specagent.com/Lookup?uid=123457081846
http://www.specagent.com/Lookup?uid=123457081845
http://www.specagent.com/Lookup?uid=123457081843
http://www.specagent.com/Lookup?uid=123457081844
http://www.specagent.com/Lookup?uid=123457081842


UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
017320-6

Bucks County Free Library Doylestown Branch
IT & Server Room

260543 - 6

2. Fittings shall align with elevations of approaching duct and be located near interior corners
of handholes to facilitate racking of cable.

L. Handholes 12 inches wide by 24 inches long and larger shall have inserts for cable racks and
pulling-in irons installed before concrete is poured.

2.5 POLYMER CONCRETE HANDHOLES AND BOXES WITH POLYMER CONCRETE
COVER

A. Description: Molded of sand and aggregate, bound together with a polymer resin, and reinforced
with steel or fiberglass or a combination of the two.

B. <Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Armorcast Products Company.
2. MacLean Highline.
3. NewBasis.
4. Oldcastle Infrastructure Inc.; CRH Americas.
5. Quazite; Hubbell Incorporated, Power Systems.

C. Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure
Application" Article.

D. Color: Green.

E. Configuration: Units shall be designed for flush burial and have open bottom unless otherwise
indicated.

F. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure.

G. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

H. Cover Legend: Molded lettering, "ELECTRIC."

I. Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated bushings or end-
bell fittings, selected to suit box material, sized for wiring indicated, and arranged for secure,
fixed installation in enclosure wall.

J. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure, fixed
installation in enclosure wall.

K. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed inserts for
cable racks and pulling-in irons.

http://www.specagent.com/Lookup?ulid=1810
http://www.specagent.com/Lookup?uid=123457081891
http://www.specagent.com/Lookup?uid=123457129811
http://www.specagent.com/Lookup?uid=123457081894
http://www.specagent.com/Lookup?uid=123457081892
http://www.specagent.com/Lookup?uid=123457081893
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2.6 FIBERGLASS HANDHOLES AND BOXES

A. Description: Molded of fiberglass-reinforced polyester resin, with covers made of polymer
concrete.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Christy Concrete Products.
2. MacLean Highline.
3. Nordic Fiberglass, Inc.
4. Oldcastle Infrastructure Inc.; CRH Americas.
5. Quazite; Hubbell Incorporated, Power Systems.

C. Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure
Application" Article.

D. Color: Green.

E. Configuration: Units shall be designed for flush burial and have open bottom unless otherwise
indicated.

F. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure.

G. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

H. Cover Legend: Molded lettering, "ELECTRIC."

I. Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated bushings or end-
bell fittings, selected to suit box material, sized for wiring indicated, and arranged for secure,
fixed installation in enclosure wall.

J. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure, fixed
installation in enclosure wall.

K. Handholes 12 inches wide by 24 inches long long and larger shall have factory-installed inserts
for cable racks and pulling-in irons.

2.7 HIGH-DENSITY PLASTIC BOXES

A. Description: Injection molded of HDPE or copolymer-polypropylene. Cover shall be made of
plastic.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Nordic Fiberglass, Inc.
2. Oldcastle Infrastructure Inc.; CRH Americas.
3. PenCell Plastics.

http://www.specagent.com/Lookup?ulid=1816
http://www.specagent.com/Lookup?uid=123457081848
http://www.specagent.com/Lookup?uid=123457099889
http://www.specagent.com/Lookup?uid=123457081849
http://www.specagent.com/Lookup?uid=123457081847
http://www.specagent.com/Lookup?uid=123457081850
http://www.specagent.com/Lookup?ulid=1819
http://www.specagent.com/Lookup?uid=123457081852
http://www.specagent.com/Lookup?uid=123457081851
http://www.specagent.com/Lookup?uid=123457081853
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4. Quazite; Hubbell Incorporated, Power Systems.

C. Standard: Comply with SCTE 77. Comply with tier requirements in "Underground Enclosure
Application" Article.

D. Color: Green.

E. Configuration: Units shall be designed for flush burial and have open bottom unless otherwise
indicated.

F. Cover: Weatherproof, secured by tamper-resistant locking devices and having structural load
rating consistent with enclosure.

G. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.

H. Cover Legend: Molded lettering, "ELECTRIC."

I. Direct-Buried Wiring Entrance Provisions: Knockouts equipped with insulated bushings or end-
bell fittings, selected to suit box material, sized for wiring indicated, and arranged for secure,
fixed installation in enclosure wall.

J. Duct Entrance Provisions: Duct-terminating fittings shall mate with entering duct for secure, fixed
installation in enclosure wall.

K. Handholes 12 inches wide by 24 inches long and larger shall have factory-installed inserts for
cable racks and pulling-in irons.

2.8 PRECAST MANHOLES

A. Description: One-piece units and units with interlocking mating sections, complete with
accessories, hardware, and features.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Carder Concrete Products.
2. Christy Concrete Products.
3. Elmhurst-Chicago Stone Co.
4. Utility Concrete Products, LLC.
5. Utility Vault Co.

C. Comply with ASTM C858.

D. Structural Design Loading: Comply with requirements in "Underground Enclosure Application"
Article.

E. Knockout Panels: Precast openings in walls, arranged to match dimensions and elevations of
approaching duct, plus an additional 12 inches vertically and horizontally to accommodate
alignment variations.

http://www.specagent.com/Lookup?uid=123457081854
http://www.specagent.com/Lookup?ulid=1824
http://www.specagent.com/Lookup?uid=123457081863
http://www.specagent.com/Lookup?uid=123457081859
http://www.specagent.com/Lookup?uid=123457081855
http://www.specagent.com/Lookup?uid=123457081857
http://www.specagent.com/Lookup?uid=123457081860
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1. Center window location.
2. Knockout panels shall be located no less than 6 inches from interior surfaces of walls,

floors, or roofs of manholes, but close enough to corners to facilitate racking of cables on
walls.

3. Knockout panel opening shall have cast-in-place, welded-wire fabric reinforcement for
field cutting and bending to tie in to concrete envelopes of duct.

4. Knockout panel shall be framed with at least two additional No. 3 steel reinforcing bars in
concrete around each opening.

5. Knockout panels shall be 1-1/2 to 2 inches thick.

F. Duct Entrances in Manhole Walls: Cast end-bell or duct-terminating fitting in wall for each
entering duct.

1. Type and size shall match fittings to duct to be terminated.
2. Fittings shall align with elevations of approaching duct and be located near interior corners

of manholes to facilitate racking of cable.

G. Ground Rod Sleeve: Provide a 3-inch PVC sleeve in manhole floors 2 inches from the wall
adjacent to, but not underneath, the duct entering the structure.

H. Joint Sealant: Asphaltic-butyl material with adhesion, cohesion, flexibility, and durability
properties necessary to withstand maximum hydrostatic pressures at the installation location with
the ground-water level at grade.

2.9 CAST-IN-PLACE MANHOLES

A. Description: Underground utility structures, constructed in place, complete with accessories,
hardware, and features. Include concrete knockout panels for duct entrance and sleeve for ground
rod.

B. Materials: Comply with ASTM C858 and with Section 033000 "Cast-in-Place Concrete."

C. Structural Design Loading: As specified in "Underground Enclosure Application" Article.

2.10 UTILITY STRUCTURE ACCESSORIES

A. Accessories for Utility Structures: Utility equipment and accessory items used for utility structure
access and utility support, listed and labeled for intended use and application.

B. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Carder Concrete Products.
2. Christy Concrete Products.
3. Quazite; Hubbell Incorporated, Power Systems.
4. Utility Concrete Products, LLC.
5. Utility Vault Co.

http://www.specagent.com/Lookup?ulid=1884
http://www.specagent.com/Lookup?uid=123457081882
http://www.specagent.com/Lookup?uid=123457081865
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C. Manhole Frames, Covers, and Chimney Components: Comply with structural design loading
specified for manhole.

1. Frame and Cover: Weatherproof, gray cast iron complying with ASTM A48/A48M,
Class 30B with milled cover-to-frame bearing surfaces; diameter, 29 inches.

a. Cover Finish: Nonskid finish shall have a minimum coefficient of friction of 0.50.
b. Special Covers: Recess in face of cover designed to accept finish material in paved

areas.

2. Cover Legend: Cast in. Selected to suit system.

a. Legend: "ELECTRIC-LV" for duct systems with power wires and cables for systems
operating at 600 V and less.

b. Legend: "ELECTRIC-HV" for duct systems with medium-voltage cables.

3. Manhole Chimney Components: Precast concrete rings with dimensions matched to those
of roof opening.

a. Mortar for Chimney Ring and Frame and Cover Joints: Comply with ASTM C270,
Type M, except for quantities less than 2.0 cu. ft. where packaged mix complying
with ASTM C387, Type M, may be used.

D. Manhole Sump Frame and Grate: ASTM A48/A48M, Class 30B, gray cast iron.

E. Pulling Eyes in Concrete Walls: Eyebolt with reinforcing-bar fastening insert, 2-inch- diameter
eye, and 1-by-4-inch bolt.

1. Working Load Embedded in 6-Inch, 4000-psi Concrete: 13,000-lbf minimum tension.

F. Pulling-in and Lifting Irons in Concrete Floors: 7/8-inch-diameter, hot-dip galvanized, bent steel
rod; stress relieved after forming; and fastened to reinforcing rod. Exposed triangular opening.

1. Ultimate Yield Strength: 40,000-lbf shear and 60,000-lbf tension.

G. Bolting Inserts for Concrete Utility Structure Cable Racks and Other Attachments: Flared,
threaded inserts of noncorrosive, chemical-resistant, nonconductive thermoplastic material; 1/2-
inch ID by 2-3/4 inches deep, flared to 1-1/4 inches minimum at base.

1. Tested Ultimate Pullout Strength: 12,000 lbf minimum.

H. Ground Rod Sleeve: 3-inch PVC sleeve in manhole floors 2 inches from the wall adjacent to, but
not underneath, the ducts routed from the facility.

I. Expansion Anchors for Installation after Concrete Is Cast: Zinc-plated, carbon-steel-wedge type
with stainless-steel expander clip with 1/2-inch bolt, 5300-lbf rated pullout strength, and
minimum 6800-lbf rated shear strength.

J. Cable Rack Assembly: Steel, hot-rolled galvanized, except insulators.



UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
017320-11

Bucks County Free Library Doylestown Branch
IT & Server Room

260543 - 11

1. Stanchions: T-section or channel with provisions to connect to other sections or channels
to form a continuous unit; 1-1/2 inches in width by nominal 24 inches long; punched with
14 hook holes on 1-1/2-inch centers for cable-arm attachment.

2. Arms: 1-1/2 inches wide, lengths ranging from 3 inches with 450-lb minimum capacity to
18 inches with 250-lb minimum capacity. Arms shall have slots along full length for cable
ties and be arranged for secure mounting in horizontal position at any vertical location on
stanchions.

3. Insulators: High-glaze, wet-process porcelain arranged for mounting on cable arms.

K. Cable Rack Assembly: Nonmetallic. Components fabricated from nonconductive, fiberglass-
reinforced polymer.

1. Stanchions: Nominal 36 inches high by 4 inches wide, with provisions to connect to other
sections to form a continuous unit, with minimum of nine holes for arm attachment.

2. Arms: Arranged for secure, drop-in attachment in horizontal position at any location on
cable stanchions, and capable of being locked in position. Arms shall be available in
lengths ranging from 3 inches with 450-lb minimum capacity to 20 inches with 250-lb
minimum capacity. Top of arm shall be nominally 4 inches wide, and arm shall have slots
along full length for cable ties.

L. Duct-Sealing Compound: Nonhardening, safe for contact with human skin, not deleterious to
cable insulation, and workable at temperatures as low as 35 deg F. Capable of withstanding
temperature of 300 deg F without slump and adhering to clean surfaces of plastic ducts, metallic
conduit, conduit and duct coatings, concrete, masonry, lead, cable sheaths, cable jackets,
insulation materials, and common metals.

M. Fixed Manhole Ladders: Arranged for attachment to roof or wall and floor of manhole. Ladder
and mounting brackets and braces shall be fabricated from nonconductive, structural-grade,
fiberglass-reinforced resin.

N. Portable Manhole Ladders: UL-listed, heavy-duty fiberglass specifically designed for portable
use for access to electrical manholes. Minimum length equal to distance from deepest manhole
floor to grade plus 36 inches. One required.

O. Cover Hooks: Heavy duty, designed for lifts 60 lbf and greater. Two required.

2.11 SOURCE QUALITY CONTROL

A. Test and inspect precast concrete utility structures according to ASTM C1037.

B. Nonconcrete Handhole and Pull-Box Prototype Test: Test prototypes of manholes and boxes for
compliance with SCTE 77. Strength tests shall be for specified tier ratings of products supplied.

1. Tests of materials shall be performed by an independent testing agency.
2. Strength tests of complete boxes and covers shall be by an independent testing agency or

manufacturer. A qualified registered professional engineer shall certify tests by
manufacturer.

3. Testing machine pressure gages shall have current calibration certification, complying with
ISO 9000 and ISO 10012, and traceable to NIST standards.
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PART 3 - EXECUTION

3.1 PREPARATION

A. Coordinate layout and installation of duct, duct bank, manholes, handholes, and boxes with final
arrangement of other utilities, site grading, and surface features as determined in the field. Notify
Architect if there is a conflict between areas of excavation and existing structures or
archaeological sites to remain.

B. Coordinate elevations of duct and duct-bank entrances into manholes, handholes, and boxes with
final locations and profiles of duct and duct banks, as determined by coordination with other
utilities, underground obstructions, and surface features. Revise locations and elevations as
required to suit field conditions and to ensure that duct and duct bank will drain to manholes and
handholes, and as approved by Architect.

C. Clear and grub vegetation to be removed and protect vegetation to remain according to
Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication according to
Section 311000 "Site Clearing."

3.2 UNDERGROUND DUCT APPLICATION

A. Duct for Electrical Cables More Than 600 V: Type EPC-80-PVC, Type EPC-40-PVC or
Type EB-20-PVC RNC, concrete-encased unless otherwise indicated.

B. Duct for Electrical Feeders 600 V and Less: Type EPC-80-PVC or Type EPC-40-PVC RNC,
direct-buried unless otherwise indicated.

C. Duct for Electrical Branch Circuits: Type EPC-80-PVC or Type EPC-40-PVC RNC, direct-
buried unless otherwise indicated.

D. Underground Ducts Crossing Paved Paths, Walks, Driveways, Roadways and Railroads:
Type EPC-40 PVC RNC, encased in reinforced concrete.

E. Stub-ups: Concrete-encased RNC or GRC.

3.3 UNDERGROUND ENCLOSURE APPLICATION

A. Handholes and Boxes for 600 V and Less:

1. Units in Roadways and Other Deliberate Traffic Paths: Precast concrete. AASHTO HB 17,
structural load rating.

2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional,
Nondeliberate Loading by Heavy Vehicles: Polymer concrete, SCTE 77, Tier 15 structural
load rating.

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading
by Vehicles: Polymer concrete units, SCTE 77, Tier 8 structural load rating.

4. Units Subject to Light-Duty Pedestrian Traffic Only: Fiberglass-reinforced polyester resin,
structurally tested according to SCTE 77 with 3000-lbf vertical loading.
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5. Cover design load shall not exceed the design load of the handhole or box.

B. Manholes: Precast or cast-in-place concrete.

1. Units Located in Roadways and Other Deliberate Traffic Paths by Heavy or Medium
Vehicles: H-20 structural load rating according to AASHTO HB 17.

2. Units Not Located in Deliberate Traffic Paths by Heavy or Medium Vehicles: H-10 load
rating according to AASHTO HB 17.

3.4 EARTHWORK

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use heavy-
duty, hydraulic-operated, compaction equipment.

B. Restoration: Replace area immediately after backfilling is completed or after construction vehicle
traffic in immediate area is complete as required by the Owner.

C. Restore surface features at areas disturbed by excavation, and re-establish original grades unless
otherwise indicated. Replace removed sod immediately after backfilling is completed.

D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and
mulching. Comply with Section 329200 "Turf and Grasses" and Section 329300 "Plants."

E. Cut and patch existing pavement in the path of underground duct, duct bank, and underground
structures according to "Cutting and Patching" Article in Section 017300 "Execution."

3.5 DUCT AND DUCT-BANK INSTALLATION

A. Where indicated on Drawings, install duct, spacers, and accessories into the duct-bank
configuration shown. Duct installation requirements in this Section also apply to duct bank.

B. Install duct according to NEMA TCB 2.

C. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and away
from buildings and equipment. Slope duct from a high point between two manholes, to drain in
both directions.

D. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use
manufactured long sweep bends with a minimum radius of 48 inches, both horizontally and
vertically, at other locations unless otherwise indicated.

1. Duct shall have maximum of two 90 degree bends or the total of all bends shall be no more
180 degrees between pull points.

E. Joints: Use solvent-cemented joints in duct and fittings and make watertight according to
manufacturer's written instructions. Stagger couplings so those of adjacent duct do not lie in same
plane.
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F. Installation Adjacent to High-Temperature Steam Lines: Where duct is installed parallel to
underground steam lines, perform calculations showing the duct will not be subject to
environmental temperatures above 40 deg C. Where environmental temperatures are calculated
to rise above 40 deg C, and anywhere the duct crosses above an underground steam line, install
insulation blankets listed for direct burial to isolate the duct bank from the steam line.

G. End Bell Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use end bells,
spaced approximately 10 inches o.c. for 5-inch duct, and vary proportionately for other duct sizes.

1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell, without
reducing duct slope and without forming a trap in the line.

2. Expansion and Deflection Fittings: Install an expansion and deflection fitting in each duct
in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting
near the center of all straight line direct-buried duct with calculated expansion of more than
3/4 inch.

3. Grout end bells into structure walls from both sides to provide watertight entrances.

H. Terminator Entrances to Manholes and Concrete and Polymer Concrete Handholes: Use
manufactured, cast-in-place duct terminators, with entrances into structure spaced approximately
6 inches o.c. for 4-inch duct, and vary proportionately for other duct sizes.

1. Begin change from regular spacing to terminator spacing 10 feet from the terminator,
without reducing duct line slope and without forming a trap in the line.

2. Expansion and Deflection Fittings: Install an expansion and deflection fitting in each duct
in the area of disturbed earth adjacent to manhole or handhole. Install an expansion fitting
near the center of all straight line duct with calculated expansion of more than 3/4 inch.

I. Building Wall Penetrations: Make a transition from underground duct to GRC at least 10 feet
outside the building wall, without reducing duct line slope away from the building and without
forming a trap in the line. Use fittings manufactured for RNC-to-GRC transition. Install GRC
penetrations of building walls as specified in Section 260544 "Sleeves and Sleeve Seals for
Electrical Raceways and Cabling."

J. Sealing: Provide temporary closure at terminations of duct with pulled cables. Seal spare duct at
terminations. Use sealing compound and plugs to withstand at least 15-psig hydrostatic pressure.

K. Pulling Cord: Install 200-lbf- test nylon cord in empty ducts.

L. Concrete-Encased Ducts and Duct Bank:

1. Excavate trench bottom to provide firm and uniform support for duct. Prepare trench
bottoms as specified in Section 312000 "Earth Moving" for pipes less than 6 inches in
nominal diameter.

2. Width: Excavate trench 12 inches wider than duct on each side.
3. Depth: Install so top of duct envelope is at least 24 inches below finished grade in areas

not subject to deliberate traffic, and at least 30 inches below finished grade in deliberate
traffic paths for vehicles unless otherwise indicated.

4. Support duct on duct spacers coordinated with duct size, duct spacing, and outdoor
temperature.
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5. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct,
with not less than four spacers per 20 feet duct. Place spacers within 24 inches of duct ends.
Stagger spacers approximately 6 inches between tiers. Secure spacers to earth and to duct
to prevent floating during concreting. Tie entire assembly together using fabric straps; do
not use tie wires or reinforcing steel that may form conductive or magnetic loops around
ducts or duct groups.

6. Minimum Space between Duct: 3 inches between edge of duct and exterior envelope wall,
2 inches between ducts for like services, and 4 inches between power and communications
ducts.

7. Elbows: Use manufactured duct elbows for stub-ups, at building entrances, and at changes
of direction in duct unless otherwise indicated. Extend encasement throughout length of
elbow.

8. Reinforcement: Reinforce concrete-encased duct where crossing disturbed earth and where
indicated. Arrange reinforcing rods and ties without forming conductive or magnetic loops
around ducts or duct groups.

9. Forms: Use walls of trench to form side walls of duct bank where soil is self-supporting
and concrete envelope can be poured without soil inclusions; otherwise, use forms.

10. Concrete Cover: Install a minimum of 3 inches of concrete cover between edge of duct to
exterior envelope wall, 2 inches between duct of like services, and 4 inches between power
and communications ducts.

11. Concreting Sequence: Pour each run of envelope between manholes or other terminations
in one continuous operation.

a. Start at one end and finish at the other, allowing for expansion and contraction of
duct as its temperature changes during and after the pour. Use expansion fittings
installed according to manufacturer's written instructions or use other specific
measures to prevent expansion-contraction damage.

b. If more than one pour is necessary, terminate each pour in a vertical plane and install
3/4-inch reinforcing-rod dowels extending a minimum of 18 inches into concrete on
both sides of joint near corners of envelope.

12. Pouring Concrete: Comply with requirements in "Concrete Placement" Article in
Section 033000 "Cast-in-Place Concrete." Place concrete carefully during pours to prevent
voids under and between duct and at exterior surface of envelope. Do not allow a heavy
mass of concrete to fall directly onto ducts. Allow concrete to flow around duct and rise up
in middle, uniformly filling all open spaces. Do not use power-driven agitating equipment
unless specifically designed for duct-installation application.

M. Direct-Buried Duct and Duct Bank:

1. Excavate trench bottom to provide firm and uniform support for duct. Comply with
requirements in Section 312000 "Earth Moving" for preparation of trench bottoms for
pipes less than 6 inches in nominal diameter.

2. Width: Excavate trench 12 inches wider than duct on each side.
3. Width: Excavate trench 3 inches wider than duct on each side.
4. Depth: Install top of duct at least 36 inches below finished grade unless otherwise indicated.
5. Set elevation of bottom of duct bank below frost line.
6. Support ducts on duct spacers coordinated with duct size, duct spacing, and outdoor

temperature.
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7. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct,
with not less than four spacers per 20 feet of duct. Place spacers within 24 inches of duct
ends. Stagger spacers approximately 6 inches between tiers. Secure spacers to earth and to
ducts to prevent floating during concreting. Tie entire assembly together using fabric
straps; do not use tie wires or reinforcing steel that may form conductive or magnetic loops
around ducts or duct groups.

8. Install duct with a minimum of 3 inches between ducts for like services and 6 inches
between power and communications duct.

9. Elbows: Install manufactured duct elbows for stub-ups, at building entrances, and at
changes of direction in duct direction unless otherwise indicated. Encase elbows for stub-
up ducts throughout length of elbow.

10. After installing first tier of duct, backfill and compact. Start at tie-in point and work toward
end of duct run, leaving ducts at end of run free to move with expansion and contraction
as temperature changes during this process. Repeat procedure after placing each tier. After
placing last tier, hand place backfill to 4 inches over duct and hand tamp. Firmly tamp
backfill around ducts to provide maximum supporting strength. Use hand tamper only.
After placing controlled backfill over final tier, make final duct connections at end of run
and complete backfilling with normal compaction. Comply with requirements in
Section 312000 "Earth Moving" for installation of backfill materials.

a. Place minimum 3 inches of sand as a bed for duct. Place sand to a minimum of 6
inches above top level of duct.

b. Place minimum 6 inches of engineered fill above concrete encasement of duct.

N. Warning Planks: Bury warning planks approximately 12 inches above direct-buried duct, placing
them 24 inches o.c. Align planks along the width and along the centerline of duct or duct bank.
Provide an additional plank for each 12-inch increment of duct-bank width over a nominal 18
inches. Space additional planks 12 inches apart, horizontally.

O. Underground-Line Warning Tape: Bury nonconducting underground line specified in
Section 260553 "Identification for Electrical Systems" no less than 12 inches above all concrete-
encased duct and duct banks. Align tape parallel to and within 3 inches of centerline of duct bank.
Provide an additional warning tape for each 12-inch increment of duct-bank width over a nominal
18 inches. Space additional tapes 12 inches apart, horizontally.

3.6 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES

A. Cast-in-Place Manhole Installation:

1. Finish interior surfaces with a smooth-troweled finish.
2. Knockouts for Future Duct Connections: Form and pour concrete knockout panels 1-1/2 to

2 inches thick, arranged as indicated.
3. Comply with requirements in Section 033000 "Cast-in-Place Concrete" for cast-in-place

concrete, formwork, and reinforcement.

B. Precast Concrete Handhole and Manhole Installation:

1. Comply with ASTM C891 unless otherwise indicated.
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2. Install units level and plumb and with orientation and depth coordinated with connecting
duct, to minimize bends and deflections required for proper entrances.

3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded
from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed
earth.

C. Elevations:

1. Manhole Roof: Install with rooftop at least 15 inches below finished grade.
2. Manhole Frame: In paved areas and trafficways, set frames flush with finished grade. Set

other manhole frames 1 inch above finished grade.
3. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade. Set

covers of other handholes 1 inch above finished grade.
4. Where indicated, cast handhole cover frame integrally with handhole structure.

D. Drainage: Install drains in bottom of manholes where indicated. Coordinate with drainage
provisions indicated.

E. Manhole Access: Circular opening in manhole roof; sized to match cover size.

1. Manholes with Fixed Ladders: Offset access opening from manhole centerlines to align
with ladder.

2. Install chimney, constructed of precast concrete collars and rings, to support cast-iron
frame to connect cover with manhole roof opening. Provide moisture-tight masonry joints
and waterproof grouting for frame to chimney.

F. Waterproofing: Apply waterproofing to exterior surfaces of manholes and handholes after
concrete has cured at least three days. Waterproofing materials and installation are specified in
Section 071353 "Elastomeric Sheet Waterproofing." After duct has been connected and grouted,
and before backfilling, waterproof joints and connections, and touch up abrasions and scars.
Waterproof exterior of manhole chimneys after mortar has cured at least three days.

G. Damp proofing: Apply damp proofing to exterior surfaces of manholes and handholes after
concrete has cured at least three days. Damp proofing materials and installation are specified in
Section 071113 "Bituminous Damp proofing." After ducts are connected and grouted, and before
backfilling, dampproof joints and connections, and touch up abrasions and scars. Dampproof
exterior of manhole chimneys after mortar has cured at least three days.

H. Hardware: Install removable hardware, including pulling eyes, cable stanchions, and cable arms,
and insulators as required for installation and support of cables and conductors and as indicated.

I. Fixed Manhole Ladders: Arrange to provide for safe entry with maximum clearance from cables
and other items in manholes.

J. Field-Installed Bolting Anchors in Manholes and Concrete Handholes: Do not drill deeper than
3-7/8 inches for manholes and 2 inches for handholes, for anchor bolts installed in the field. Use
a minimum of two anchors for each cable stanchion.
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3.7 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting duct, to minimize bends and deflections required for proper entrances. Use box
extension if required to match depths of duct, and seal joint between box and extension as
recommended by manufacturer.

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth.

C. Elevation: In paved areas and trafficways, set cover flush with finished grade. Set covers of other
handholes 1 inch above finished grade.

D. Install handholes and boxes with bottom below frost line below grade.

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators,
as required for installation and support of cables and conductors and as indicated. Select arm
lengths to be long enough to provide spare space for future cables, but short enough to preserve
adequate working clearances in enclosure.

F. Field cut openings for duct according to enclosure manufacturer's written instructions. Cut wall
of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be
used, and seal around penetrations after fittings are installed.

G. For enclosures installed in asphalt paving and subject to occasional, nondeliberate, heavy-vehicle
loading, form and pour a concrete ring encircling, and in contact with, enclosure and with top
surface screeded to top of box cover frame. Bottom of ring shall rest on compacted earth.

1. Concrete: 3000 psi, 28-day strength, complying with Section 033000 "Cast-in-Place
Concrete," with a troweled finish.

2. Dimensions: 10 inches wide by 12 inches deep.

3.8 GROUNDING

A. Ground underground ducts and utility structures according to Section 260526 "Grounding and
Bonding for Electrical Systems."

3.9 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Demonstrate capability and compliance with requirements on completion of installation of
underground duct, duct bank, and utility structures.

2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and
adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch- long
mandrel equal to duct size minus 1/4 inch. If obstructions are indicated, remove
obstructions and retest.
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3. Test manhole and handhole grounding to ensure electrical continuity of grounding and
bonding connections. Measure and report ground resistance as specified in Section 260526
"Grounding and Bonding for Electrical Systems."

B. Correct deficiencies and retest as specified above to demonstrate compliance.

C. Prepare test and inspection reports.

3.10 CLEANING

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct
until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for
final cleaning and to assist in spreading lubricant throughout ducts.

B. Clean internal surfaces of manholes, including sump.

1. Sweep floor, removing dirt and debris.
2. Remove foreign material.

END OF SECTION 260543
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SECTION 260544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND
CABLING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Round sleeves.
2. Rectangular sleeves.
3. Sleeve seal systems.
4. Grout.
5. Pourable sealants.
6. Foam sealants.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

3. Section 260011 "Facility Performance Requirements for Electrical" for seismic-load,
wind-load, acoustical, and other field conditions applicable to Work specified in this
Section.

4. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-
resistance-rated walls, horizontal assemblies, and smoke barriers, with and without
penetrating items.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 ROUND SLEEVES

A. Wall Sleeves, Steel:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Advance Products & Systems, LLC.
b. CCI Piping Systems.

http://www.specagent.com/Lookup?ulid=13772
http://www.specagent.com/Lookup?uid=123457182686
http://www.specagent.com/Lookup?uid=123457182687
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c. Flexicraft Industries.
d. GPT; an EnPro Industries company.

2. Description: ASTM A53/A53M, Type E, Grade B, Schedule 40, zinc coated, plain ends
and integral waterstop.

B. Wall Sleeves, Cast Iron:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. American Ductile Iron Pipe.
b. Flexicraft Industries.
c. McWane Ductile.

2. Description: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, with
plain ends and integral waterstop.

C. Pipe Sleeves, PVC:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. CCI Piping Systems.
b. GPT; an EnPro Industries company.
c. Metraflex Company (The).

2. Description: ASTM D1785, Schedule 40.

D. Molded Sleeves, PVC:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. ABB, Electrification Products Division.
b. Arlington Industries, Inc.
c. Reliance Worldwide Corporation.

2. Description: With nailing flange for attaching to wooden forms.

E. Molded Sleeves, PE or PP:

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. Crete-Sleeve.

2. Description: Removable, tapered-cup shaped, and smooth outer surface with nailing flange
for attaching to wooden forms.

http://www.specagent.com/Lookup?uid=123457182684
http://www.specagent.com/Lookup?uid=123457182685
http://www.specagent.com/Lookup?ulid=13773
http://www.specagent.com/Lookup?uid=123457182689
http://www.specagent.com/Lookup?uid=123457182690
http://www.specagent.com/Lookup?uid=123457182691
http://www.specagent.com/Lookup?ulid=13774
http://www.specagent.com/Lookup?uid=123457182693
http://www.specagent.com/Lookup?uid=123457182694
http://www.specagent.com/Lookup?uid=123457182695
http://www.specagent.com/Lookup?ulid=13775
http://www.specagent.com/Lookup?uid=123457182682
http://www.specagent.com/Lookup?uid=123457182681
http://www.specagent.com/Lookup?uid=123457182680
http://www.specagent.com/Lookup?ulid=13776
http://www.specagent.com/Lookup?uid=123457182697
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F. Sheet Metal Sleeves, Galvanized Steel, Round:

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. Benefast.
b. Specified Technologies, Inc.

2. Description: Galvanized-steel sheet; thickness not less than 0.0239 inch; round tube closed
with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.

2.2 RECTANGULAR SLEEVES

A. Sheet Metal Sleeves, Galvanized Steel, Rectangular:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

a. Abesco Fire LLC.
b. Specified Technologies, Inc.
c. Wiremold; Legrand North America, LLC.

2. Description:

a. Material: Galvanized sheet steel.
b. Minimum Metal Thickness:

1) For sleeve cross-section rectangle perimeter less than 50 inch and with no side
larger than 16 inch (400 mm), thickness must be 0.052 inch.

2) For sleeve cross-section rectangle perimeter not less than 50 inch or with one
or more sides larger than 16 inch, thickness must be 0.138 inch.

2.3 SLEEVE SEAL SYSTEMS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Advance Products & Systems, Inc.
2. BWM Company.
3. Flexicraft Industries.
4. Metraflex Company (The).
5. Pipeline Seal and Insulator, Inc.

B. Description: Modular sealing device, designed for field assembly, to fill annular space between
sleeve and raceway or cable or between raceway and cable.

1. Sealing Elements: EPDM Nitrile rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.

http://www.specagent.com/Lookup?ulid=13777
http://www.specagent.com/Lookup?uid=123457182699
http://www.specagent.com/Lookup?uid=123457182700
http://www.specagent.com/Lookup?ulid=13778
http://www.specagent.com/Lookup?uid=123457182703
http://www.specagent.com/Lookup?uid=123457182704
http://www.specagent.com/Lookup?uid=123457182702
http://www.specagent.com/Lookup?ulid=1890
http://www.specagent.com/Lookup?uid=123457182705
http://www.specagent.com/Lookup?uid=123457182712
http://www.specagent.com/Lookup?uid=123457182711
http://www.specagent.com/Lookup?uid=123457182708
http://www.specagent.com/Lookup?uid=123457182706
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2. Pressure Plates: Carbon steel.
3. Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length

required to secure pressure plates to sealing elements.

2.4 GROUT

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. W.R. Meadows, Inc.

B. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated
walls or floors.

1. Standard: ASTM C1107/C1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

2. Design Mix: 5000 psi, 28-day compressive strength.
3. Packaging: Premixed and factory packaged.

2.5 FOAM SEALANTS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Dow Chemical Company (The).
2. Innovative Chemical Products (Building Solutions Group).

B. Description: Multicomponent, liquid elastomers that, when mixed, expand and cure in place to
produce a flexible, non-shrinking foam. Foam expansion must not damage cables or crack
penetrated structure.

PART 3 - EXECUTION

3.1 INSTALLATION OF SLEEVES FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Sleeves for Conduits Penetrating Above-Grade, Non-Fire-Rated, Concrete and Masonry-Unit
Floors and Walls:

1. Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall or floor, so no voids remain. Tool exposed surfaces smooth;
protect material while curing.

b. Seal annular space between sleeve and raceway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements in
Section 079200 "Joint Sealants."

http://www.specagent.com/Lookup?ulid=13779
http://www.specagent.com/Lookup?uid=123457182714
http://www.specagent.com/Lookup?ulid=13781
http://www.specagent.com/Lookup?uid=123457182721
http://www.specagent.com/Lookup?uid=123457182722
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2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
3. Size pipe sleeves to provide 1/4 inch annular clear space between sleeve and raceway or

cable, unless sleeve seal system is to be installed or seismic criteria require different
clearance.

4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used.
Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both
surfaces of walls. Deburr after cutting.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inch above
finished floor level. Install sleeves during erection of floors.

B. Sleeves for Conduits Penetrating Non-Fire-Rated Wall Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.

2. Seal space outside of sleeves with approved joint compound for wall assemblies.

C. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-
type flashing units applied in coordination with roofing work.

D. Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seal systems. Size sleeves to allow for 1 inch annular clear space between pipe
and sleeve for installing mechanical sleeve seals.

E. Underground, Exterior-Wall and Floor Penetrations:

1. Install steel pipe sleeves with integral waterstops. Size sleeves to allow for 1 inch annular
clear space between raceway or cable and sleeve for installing sleeve seal system. Install
sleeve during construction of floor or wall.

2. Install steel pipe sleeves. Size sleeves to allow for 1 inch annular clear space between
raceway or cable and sleeve for installing sleeve seal system. Grout sleeve into wall or
floor opening.

3.2 INSTALLATION OF RECTANGULAR SLEEVES AND SLEEVE SEALS

A. Install sleeves in existing walls without compromising structural integrity of walls. Do not cut
structural elements without reinforcing the wall to maintain the designed weight bearing and wall
stiffness.

B. Install conduits and cable with no crossings within the sleeve.

C. Fill opening around conduits and cables with expanding foam without leaving voids.

D. Provide metal sheet covering at both wall surfaces and finish to match surrounding surfaces.
Metal sheet must be same material as sleeve.

3.3 INSTALLATION OF SLEEVE SEAL SYSTEMS

A. Install sleeve seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway
entries into building.
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B. Install type and number of sealing elements recommended by manufacturer for raceway or cable
material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals
and install in annular space between raceway or cable and sleeve. Tighten bolts against pressure
plates that cause sealing elements to expand and make watertight seal.

END OF SECTION 260544
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

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. Labels.
2. Bands and tubes.
3. Tapes and stencils.
4. Tags.
5. Signs.
6. Cable ties.
7. Miscellaneous identification products.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for electrical identification products.

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style,
mounting provisions, and graphic features of identification products.

C. Identification Schedule: For each piece of electrical equipment and electrical system components
to be an index of nomenclature for electrical equipment and system components used in
identification signs and labels. Use same designations indicated on Drawings.

D. Delegated-Design Submittal: For arc-flash hazard study.
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PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Comply with ASME A13.1 and IEEE C2.

B. Comply with NFPA 70.

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

D. Comply with ANSI Z535.4 for safety signs and labels.

E. Comply with NFPA 70E requirements for arc-flash warning labels.

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used
by label printers, shall comply with UL 969.

G. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.

2.2 COLOR AND LEGEND REQUIREMENTS

A. Raceways and Cables Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

B. Color-Coding for Phase and Voltage-Level Identification, 600 V or Less: Use colors listed below
for ungrounded service, feeder and branch-circuit conductors.

1. Color shall be factory applied or field applied for sizes larger than No. 8 AWG if
authorities having jurisdiction permit.

2. Colors for 208/120-V Circuits:

a. Phase A: Black.
b. Phase B: Red.
c. Phase C: Blue.

3. Colors for 240-V Circuits:

a. Phase A: Black.
b. Phase B: Red.

4. Colors for 480/277-V Circuits:

a. Phase A: Brown.
b. Phase B: Orange.
c. Phase C: Yellow.
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5. Color for Neutral: White (208/120V system) or gray (480/277V system).
6. Color for Equipment Grounds: Green.
7. Colors for Isolated Grounds: Green with two or more yellow stripes.
8. Color for 0-10V: Pink and purple.

C. Raceways and Cables Carrying Circuits at More Than 600 V:

1. Black letters on an orange field.
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."

D. Warning Label Colors:

1. Identify system voltage with black letters on an orange background.

E. Warning labels and signs shall include, but are not limited to, the following legends:

1. Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

2. Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES
(915 MM)."

F. Equipment Identification Labels:

1. Black letters on a white field.

2.3 LABELS

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and
chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with
diameters sized to suit diameters and that stay in place by gripping action.

C. Self-Adhesive Wraparound Labels: Preprinted, 3-mil- thick, vinyl flexible label with acrylic
pressure-sensitive adhesive.

1. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective
shield over the legend. Labels sized such that the clear shield overlaps the entire printed
legend.

2. Marker for Labels:

a. Permanent, waterproof, black ink marker recommended by tag manufacturer.
b. Machine-printed, permanent, waterproof, black ink recommended by printer

manufacturer.

D. Self-Adhesive Labels: Vinyl, thermal, transfer-printed, 3-mil- thick, multicolor, weather- and
UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location.

1. Minimum Nominal Size:
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a. 1-1/2 by 6 inches for raceway and conductors.
b. 3-1/2 by 5 inches for equipment.
c. As required by authorities having jurisdiction.

2.4 BANDS AND TUBES

A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2
inches long, with diameters sized to suit diameters and that stay in place by gripping action.

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed
identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs
at a maximum of 200 deg F. Comply with UL 224.

2.5 TAPES AND STENCILS

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3 mils
thick by 1 to 2 inches wide; compounded for outdoor use.

C. Tape and Stencil: 4-inch- wide black stripes on 10-inch centers placed diagonally over orange
background and are 12 inches wide. Stop stripes at legends.

D. Floor Marking Tape: 2-inch- wide, 5-mil pressure-sensitive vinyl tape, with yellow and black
stripes and clear vinyl overlay.

E. Underground-Line Warning Tape:

1. Tape:

a. Recommended by manufacturer for the method of installation and suitable to
identify and locate underground electrical and communications utility lines.

b. Printing on tape shall be permanent and shall not be damaged by burial operations.
c. Tape material and ink shall be chemically inert and not subject to degradation when

exposed to acids, alkalis, and other destructive substances commonly found in soils.

2. Color and Printing:

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".
c. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE,

COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

3. Tape Type I:

a. Pigmented polyolefin, bright colored, continuous-printed on one side with the
inscription of the utility, compounded for direct-burial service.

b. Width: 3 inches.
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c. Thickness: 4 mils.
d. Weight: 18.5 lb/1000 sq. ft.
e. Tensile according to ASTM D882: 30 lbf and 2500 psi.

4. Tape Type II:

a. Multilayer laminate, consisting of high-density polyethylene scrim coated with
pigmented polyolefin; bright colored, continuous-printed on one side with the
inscription of the utility compounded for direct-burial service.

b. Width: 3 inches.
c. Thickness: 12 mils.
d. Weight: 36.1 lb/1000 sq. ft.
e. Tensile according to ASTM D882: 400 lbf and 11,500 psi.

5. Tape Type ID:

a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film,
a solid aluminum-foil core, and a clear protective film that allows inspection of the
continuity of the conductive core; bright colored, continuous-printed on one side
with the inscription of the utility, compounded for direct-burial service.

b. Width: 3 inches.
c. Overall Thickness: 5 mils.
d. Foil Core Thickness: 0.35 mil
e. Weight: 28 lb/1000 sq. ft.
f. Tensile according to ASTM D882: 70 lbf and 4600 psi.

6. Tape Type IID:

a. Reinforced, detectable three-layer laminate, consisting of a printed pigmented
woven scrim, a solid aluminum-foil core, and a clear protective film that allows
inspection of the continuity of the conductive core; bright-colored, continuous-
printed on one side with the inscription of the utility, compounded for direct-burial
service.

b. Width: 3 inches.
c. Overall Thickness: 8 mils.
d. Foil Core Thickness: 0.35 mil.
e. Weight: 34 lb/1000 sq. ft..
f. Tensile according to ASTM D882: 300 lbf and 12,500 psi.

2.6 TAGS

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch,with stamped legend, punched for use with
self-locking cable tie fastener.

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch thick, color-coded for phase and
voltage level, with factory printed permanent designations; punched for use with self-locking
cable tie fastener.

C. Write-on Tags:
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1. Polyester Tags: 0.010 inch thick, with corrosion-resistant grommet and cable tie for
attachment.

2. Marker for Tags:

a. Permanent, waterproof, black ink marker recommended by tag manufacturer.

2.7 SIGNS

A. Baked-Enamel Signs:

1. Preprinted aluminum signs, high-intensity reflective, punched or drilled for fasteners, with
colors, legend, and size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal Size: 7 by 10 inches.

B. Metal-Backed Butyrate Signs:

1. Weather-resistant, nonfading, preprinted, cellulose-acetate butyrate signs, with 0.0396-
inch galvanized-steel backing, punched and drilled for fasteners, and with colors, legend,
and size required for application.

2. 1/4-inch grommets in corners for mounting.
3. Nominal Size: 10 by 14 inches.

C. Laminated Acrylic or Melamine Plastic Signs:

1. Engraved legend.
2. Thickness:

a. For signs up to 20 sq. in., minimum 1/16 inch thick.
b. For signs larger than 20 sq. in., 1/8 inch thick.
c. Engraved legend with black letters on white face.
d. Self-adhesive.
e. Framed with mitered acrylic molding and arranged for attachment at applicable

equipment.

2.8 CABLE TIES

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and
Type 6/6 nylon.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black, except where used for color-coding.

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight,
self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

1. Minimum Width: 3/16 inch.
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2. Tensile Strength at 73 Deg F according to ASTM D638: 12,000 psi.
3. Temperature Range: Minus 40 to plus 185 deg F.
4. Color: Black.

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

1. Minimum Width: 3/16 inch.
2. Tensile Strength at 73 Deg F according to ASTM D638: 7000 ps.
3. UL 94 Flame Rating: 94V-0.
4. Temperature Range: Minus 50 to plus 284 deg F.
5. Color: Black.

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS

A. Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior or
interior).

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 PREPARATION

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended by
manufacturer of identification product.

3.2 INSTALLATION

A. Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop Drawings,
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent
designations throughout Project.

B. Install identifying devices before installing acoustical ceilings and similar concealment.

C. Verify identity of each item before installing identification products.

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation
and maintenance manual.

E. Apply identification devices to surfaces that require finish after completing finish work.

F. Install signs with approved legend to facilitate proper identification, operation, and maintenance
of electrical systems and connected items.
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G. System Identification for Raceways and Cables under 600 V: Identification shall completely
encircle cable or conduit. Place identification of two-color markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

H. System Identification for Raceways and Cables over 600 V: Identification shall completely
encircle cable or conduit. Place adjacent identification of two-color markings in contact, side by
side.

1. Secure tight to surface of conductor, cable, or raceway.

I. Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control, and
signal connections.

J. Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used
for power transfer.

K. Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for viewing
from the floor.

L. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the
following systems with the wiring system legend and system voltage. System legends shall be as
follows:

1. "EMERGENCY POWER."
2. "POWER."
3. "UPS."

M. Vinyl Wraparound Labels:

1. Secure tight to surface of raceway or cable at a location with high visibility and
accessibility.

2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate
to the location and substrate.

N. Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility.

O. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and
accessibility.

P. Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring diagrams,
schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high label; where two lines of text are required, use labels 2 inches high.

Q. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and
accessibility.
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R. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and
accessibility.

S. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.

T. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches where splices or taps are made. Apply last two turns of tape with no
tension to prevent possible unwinding.

U. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and
paint application.

V. Floor Marking Tape: Apply stripes to finished surfaces following manufacturer's written
instructions.

W. Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape directly
above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where
width of multiple lines installed in a common trench or concrete envelope exceeds 16
inches overall.

2. Install underground-line warning tape for direct-buried cables and cables in raceways.

X. Metal Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose cable ties.

Y. Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose cable ties.

Z. Write-on Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using general-purpose cable ties.

AA. Baked-Enamel Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on
minimum 1-1/2-inch- high sign; where two lines of text are required, use signs minimum
2 inches high.

BB. Metal-Backed Butyrate Signs:
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1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high sign; where two lines of text are required, use labels 2 inches high.

CC. Laminated Acrylic or Melamine Plastic Signs:

1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the
location and substrate.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-
1/2-inch- high sign; where two lines of text are required, use labels 2 inches high.

DD. Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.

3.3 IDENTIFICATION SCHEDULE

A. Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points,
and locations of high visibility. Identify by system and circuit designation.

C. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and stencil. Stencil
legend "DANGER - CONCEALED HIGH-VOLTAGE WIRING" with 3-inch- high, black letters
on 20-inch centers.

1. Locate identification at changes in direction, at penetrations of walls and floors, and at 10-
foot maximum intervals.

D. Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and Branch
Circuits, More Than 60 A and 120 V to Ground: Identify with self-adhesive raceway labels.

1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot
maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

E. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive labels containing the wiring
system legend and system voltage. System legends shall be as follows:

1. "EMERGENCY POWER."
2. "POWER."
3. "UPS."

F. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use nonmetallic preprinted tags colored and marked to
indicate phase, and a separate tag with the circuit designation.
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G. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes,
manholes, and handholes, use self-adhesive labels with the conductor or cable designation, origin,
and destination.

H. Control-Circuit Conductor Termination Identification: For identification at terminations, provide
heat-shrink preprinted tubes with the conductor designation.

I. Conductors to Be Extended in the Future: Attach marker tape to conductors.

J. Auxiliary Electrical Systems Conductor Identification: Marker tape that is uniform and consistent
with system used by manufacturer for factory-installed connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. Identify by system and circuit designation.

K. Locations of Underground Lines: Underground-line warning tape for power, lighting,
communication, and control wiring and optical-fiber cable.

L. Concealed Raceways and Duct Banks, More Than 600 V, within Buildings: Apply floor marking
tape to the following finished surfaces:

1. Floor surface directly above conduits running beneath and within 12 inches (300 mm) of a
floor that is in contact with earth or is framed above unexcavated space.

2. Wall surfaces directly external to raceways concealed within wall.
3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in

the building, or concealed above suspended ceilings.

M. Workspace Indication: Apply floor marking tape to finished surfaces. Show working clearances
in the direction of access to live parts. Workspace shall comply with NFPA 70 and
29 CFR 1926.403 unless otherwise indicated. Do not install at flush-mounted panelboards and
similar equipment in finished spaces.

N. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded
conductors.

O. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Baked-
enamel warning signs.

1. Apply to exterior of door, cover, or other access.
2. For equipment with multiple power or control sources, apply to door or cover of equipment,

including, but not limited to, the following:

a. Power-transfer switches.
b. Controls with external control power connections.

P. Arc Flash Warning Labeling: Self-adhesive labels.

Q. Operating Instruction Signs: Self-adhesive labels.
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R. Emergency Operating Instruction Signs: Laminated acrylic or melamine plastic signs with white
legend on a red background with minimum 3/8-inch-high letters for emergency instructions at
equipment used for power transfer.

S. Equipment Identification Labels:

1. Indoor Equipment: Laminated acrylic or melamine plastic sign.
2. Outdoor Equipment: Stenciled legend 4 inches high.
3. Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be in the form of a
engraved, laminated acrylic or melamine label.

b. Enclosures and electrical cabinets.
c. Access doors and panels for concealed electrical items.
d. Switchgear.
e. Switchboards.
f. Transformers: Label that includes tag designation indicated on Drawings for the

transformer, feeder, and panelboards or equipment supplied by the secondary.
g. Substations.
h. Emergency system boxes and enclosures.
i. Motor-control centers.
j. Enclosed switches.
k. Enclosed circuit breakers.
l. Enclosed controllers.
m. Variable-speed controllers.
n. Push-button stations.
o. Power-transfer equipment.
p. Contactors.
q. Remote-controlled switches, dimmer modules, and control devices.
r. Battery-inverter units.
s. Battery racks.
t. Power-generating units.
u. Monitoring and control equipment.
v. UPS equipment.

END OF SECTION 260553
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SECTION 260800 – COMMISSIONING OF ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY.

A. The purpose of this section is to specify the Division 26 responsibilities and participation in the
commissioning process.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

C. Work under this contract shall conform to requirements of Division 01, General Requirements,
Conditions of the Contract, and Supplementary Conditions. This specification covers
commissioning of electrical systems which are part of this project.

D. Commissioning work shall be a team effort to ensure that all electrical equipment and systems
have been completely and properly installed, function together correctly to meet the design intent,
and document system performance. Commissioning shall coordinate system documentation,
equipment start-up, and verification and performance testing.

E. The Commissioning Authority shall have responsibility for coordinating and directing each step
of the commissioning process. The Authority shall be a true third party, not affiliated with any of
the companies involved with the project design.

F. Electrical system installation, start-up, testing, preparation of O&M manuals, and operator
training are the responsibility of the Division 26 Contractors, with coordination, observation,
verification and commissioning the responsibility of Division 01, Section 01 9113. The 01 9113
commissioning process does not relieve Division 26 from the obligations to complete all portions
of work in a satisfactory and fully operational manner.

G. Refer to Division 01, Section 01 9113, for a full list of commissioning related definitions. A few
critical definitions are included below:

1. Commissioning. A systematic process that provides documented confirmation that specific
and interconnected fire and life safety systems function according to the intended design
criteria set forth in the project documents and satisfy the Owners’s operational needs,
including compliance requirements of any applicable laws, regulations, codes, and
standards requiring fire and life safety systems.

2. Commissioning Authority (CxA). The qualified person, company, or agency that plans,
coordinates, and oversees the entire Cx process.

3. Commissioning Plan. The document prepared for each project which identifies the
processes and procedures necessary for a successful Cx process.



COMMISSIONING FOR ELECTRICAL
260800-2

Bucks County Free Library Doylestown Branch
IT & Server Room

4. Commissioning Record. The complete set of commissioning documentation for the project,
which is turned over to the Owner at the end of the construction phase.

5. Functional Testing. Tests performed to verify compliance with manufacturers’
specifications, applicable codes and standards, and the project BOD and OPR

1.2 RELATED SECTIONS

A. Division 01 Section 01 9113 - General Commissioning Requirements.

B. Division 23 Section 23 0800 - Commissioning of HVAC Systems.

C. Individual Division 01, 21, 23, and 26 sections contain requirements related to the commissioning
process.

1.3 ROLES AND RESPONSIBILITIES.

A. Refer to Section 01 9113 for Commissioning Authority, Owner, Architect, and General
Contractor roles and responsibilities.

B. Refer to Section 23 0800 for HVAC contractor roles and responsibilities.

C. Electrical Contractor:

1. Include cost to complete commissioning requirements for electrical systems in the contract
price.

2. Include requirements for submittal data, O&M data, and training in each purchase order or
subcontract written.

3. Ensure cooperation and participation of specialty subcontractors such as communications,
data, etc.

4. Ensure participation of major equipment manufacturers in appropriate training and testing
activities.

5. Attend Construction Phase coordination meeting scheduled by the Commissioning
Authority.

6. Conduct electrical system orientation and inspection when equipment is set.
7. Respond to (in writing) and address items documented in the Contractor Commissioning

Issues Log.
8. Submit copies of all test results to the CxA
9. Complete Pre-Functional Checklists for all equipment.

a. If no other system is agreed upon by Commissioning Team, Mechanical Contractor
shall be responsible for completion of Pre-Functional Checklists for all equipment
for which it issued a purchase order.

b. Mechanical Contractor shall coordinate completion of Pre-Functional Checklists
with all other contractors that have made connections to equipment for which it
issued a purchase order.

c. Remedy any deficiencies identified in Pre-Functional Checklists and notify CxA in
writing that deficiencies have been addressed.
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10. Assist the Commissioning Authority in all Pre-Functional Checklist verifications and
Functional Performance Tests.

11. Prepare preliminary schedule for electrical system orientation and inspections, O&M
manual submission, training sessions, emergency generator testing, equipment start up, and
task completion for use by the Commissioning Authority. Update schedule as appropriate
throughout the construction period.

12. Attend initial training session.
13. Conduct electrical system orientation and inspection at the equipment placement

completion stage.
14. Update drawings to the record condition to date, and review with the Commissioning

Authority.
15. Gather O&M data on all equipment and assemble in binders as required by the

Commissioning Specification. Submit to Commissioning Authority for review prior to the
completion of construction.

16. Notify the Commissioning Authority a minimum of two weeks in advance, so that
witnessing equipment and system start-up and testing can begin.

17. Participate in, and schedule vendors and Contractors to participate in the training sessions
as set up by the Commissioning Authority

18. Provide a complete set of as-built records to the Commissioning Authority

D. Equipment Suppliers and Miscellaneous Contractors:

1. Include cost for commissioning requirements in the contract price.
2. Provide submittals, and appropriate O&M manual section(s).
3. Attend initial commissioning coordination meeting scheduled by the Commissioning

Authority.
4. Participate in training sessions as scheduled by the Commissioning Authority.
5. Demonstrate performance of equipment as applicable.

1.4 SCOPE OF WORK

A. Commissioning work of Division 26 shall include, but not be limited to:

1. Testing and start-up of the equipment.
2. Completion of Functional Checklists.
3. Cooperation with the Commissioning Authority.
4. Providing qualified personnel for participation in commissioning tests, including seasonal

testing required after the initial testing
5. Providing equipment, materials, and labor as necessary to correct construction and/or

equipment deficiencies found during the commissioning process.
6. Providing operation and maintenance manuals, and as-built drawings to the

Commissioning Authority for verification
7. Providing training and demonstrations for the systems specified in this Division.

B. The work included in the commissioning process involves a complete and thorough evaluation of
the operation and performance of all components, systems, and sub-systems. The following
equipment and systems shall be evaluated:
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1. Indoor lighting and controls including power transfer schemes, emergency lighting, and
outdoor lighting.

2. Emergency power monitoring and operation.
3. Electrical support for mechanical equipment listed in Section 23 0800 - Commissioning of

HVAC Systems.

C. System components which will not be functionally performance tested but will be included in the
commissioning scope for conformance to the design documents, verification of specified
Contractor testing, construction phase observation, and training verification shall include:

1. Primary switchgear.
2. Primary transformer.
3. Main switchgear.
4. Distribution switchgear.
5. Distribution switchboards.
6. Panel boards.
7. Isolation power systems.
8. Power conditioners.
9. Power factor correction

D. Timely and accurate documentation is essential for the commissioning process to be effective.
Documentation required as part of the commissioning process shall include but not be limited to:

1. Commissioning Process Reports, which may include the following:

a. Commissioning Field Reports.
b. Design Team Issues Log.
c. Contractor Commissioning Issues Log on the WCxs.
d. Meeting minutes.

2. Pre-start, and start-up procedures.
3. Pre-functional Checklists.
4. Functional Test Procedures.
5. Training agenda and materials.
6. As-built records.
7. Commissioning report.
8. Operation and maintenance (O&M) manuals.
9. Mapping of reports into maintenance programs.

E. Detailed testing shall be performed on all installed equipment and systems to ensure that operation
and performance conform to contract documents. All tests shall be witnessed by the
Commissioning Authority. The following testing is required as part of the commissioning
process:

1. Functional Checklists are comprised of a full range of checks and tests to determine that
all components, equipment, systems, and interfaces between systems operate in accordance
with contract documents. Verification is completed by the Division 23, 26, and 28
contractors and documented using Functional Checklists
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2. Functional Performance Tests (FPT) shall determine if the electrical system is operating in
accordance with the design intent. This includes all operating modes, interlocks, control
responses, and specific responses to abnormal or emergency conditions.

F. Comprehensive training of O&M personnel shall be performed by the Electrical Contractor, and
where appropriate, by other sub-contractors, and vendors prior to turnover of building to the
Owner. The training shall include classroom instruction, along with hands-on instruction on the
installed equipment and systems.

1.5 DOCUMENTATION

A. Commissioning Authority is Air Balancing Engineers Inc., 1175 N. Vine Street, Berwick, PA
18603.  Phone (570) 759-1625.

PART 2 - PRODUCTS.

2.1 TEST EQUIPMENT.

A. The appropriate Contractor(s) shall furnish all special tools and equipment required for testing
during the commissioning process. A list of all tools and equipment to be used during
commissioning shall be submitted to the Commissioning Authority for approval. The Owner shall
furnish necessary utilities for the commissioning process.

2.2 TEST EQUIPMENT - PROPRIETARY.

A. Proprietary test equipment and software required by any equipment manufacturer for
programming and/or start-up, whether specified or not, shall be provided by the manufacturer of
the equipment. Manufacturer shall provide the test equipment, demonstrate its use, and assist in
the commissioning process as needed. Proprietary test equipment (and software) shall become the
property of the Owner upon completion of the commissioning process.

PART 3 - EXECUTION.

3.1 GENERAL

A. A pre-construction meeting of all commissioning team members shall be held at a time and place
designated by the Owner and Architect. The purpose shall be to familiarize all parties with the
commissioning process, and to ensure that the responsibilities of each party are clearly
understood.

B. The Contractor shall complete all phases of work so the systems can be started, tested, balanced,
and commissioning procedures undertaken. This includes the complete installation of all
equipment, materials, pipe, duct, wire, insulation, controls, etc., per the contract documents and
related directives, clarifications, and change orders:
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C. A Commissioning Plan shall be developed by the Commissioning Authority. The Contractor shall
assist the Commissioning Authority in preparing the Commissioning Plan by providing all
necessary information pertaining to the actual equipment and installation. If contractor-initiated
system changes have been made that alter the commissioning process, the Commissioning
Authority shall notify the Owner.

D. Acceptance procedures are normally intended to begin prior to completion of a system and/or
sub-systems and shall be coordinated with the Division 26 contractor. Start of acceptance
procedures before system completion does not relieve the contractor from completing those
systems as per the schedule.

3.2 PARTICIPATION IN COMMISSIONING.

A. The Contractor shall provide skilled technicians to start-up and debug all systems within Division
26. These same technicians shall be made available to assist the Commissioning Authority in
completing the commissioning program. Work schedules, time required for testing, etc., shall be
requested by the Commissioning Authority and coordinated by the contractor. Contractor shall
ensure that the qualified technician(s) are available and present during the agreed upon schedules
and of sufficient duration to complete the necessary tests, adjustments, and/or problem
resolutions.

B. System performance problems and discrepancies may require additional technician time,
Commissioning Authority time, reconstruction of systems, and/or replacement of system
components. The additional technician time shall be made available for subsequent
commissioning periods until the required system performance is obtained.

C. The Commissioning Authority reserves the right to question the appropriateness and
qualifications of the technicians relative to each item of equipment, system, and/or sub-system.
Qualifications of technicians shall include expert knowledge relative to the specific equipment
involved and a willingness to work with the Commissioning Authority. Contractor shall provide
adequate documentation and tools to start-up and test the equipment, system, and/or sub- system.

3.3 DEFICIENCY RESOLUTION.

A. In some systems, maladjustments, misapplied equipment, and/or deficient performance under
varying loads will result in additional work being required to commission the systems. This work
shall be completed under the direction of the Owner with input from the contractor, equipment
supplier, and Commissioning Authority. Whereas all members shall have input and the
opportunity to discuss, debate, and work out problems, the Owner shall have final jurisdiction
over any additional work done to achieve performance:

B. Corrective work shall be completed in a timely fashion to permit the completion of the
commissioning process. Experimentation to demonstrate system performance may be permitted.
If the Commissioning Authority deems the experimentation work to be ineffective or untimely as
it relates to the commissioning process, the Commissioning Authority shall notify the Owner
indicating the nature of the problem, expected steps to be taken, and suggested deadline(s) for
completion of activities. If the deadline(s) pass without resolution of the problem, the Owner
reserves the right to obtain supplementary services and/or equipment to resolve the problem.
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Costs incurred to solve the problems in an expeditious manner shall be the contractor’s
responsibility.

C. The Owner’s contract with the Commissioning Authority includes up to two tests of each piece
of equipment or system included in the commissioning scope. Commissioning Authority time and
expenses required for retests beyond two, if required, due to incomplete installation or otherwise,
will be paid by the Owner and reimbursed by the contractor.

3.4 ADDITIONAL COMMISSIONING.

A. Additional commissioning activities may be required after system adjustments, replacements,
etc., are completed. The contractor(s), suppliers, and Commissioning Authority shall include a
reasonable reserve to complete this work as part of their contractual obligations.

3.5 SEASONAL COMMISSIONING.

A. Seasonal commissioning pertains to testing under full load conditions during peak heating and
peak cooling seasons, as well as part load conditions in the spring and fall. Initial commissioning
shall be done as soon as contract work is completed, regardless of season. Subsequent
commissioning may be undertaken at any time thereafter to ascertain adequate performance
during the different seasons.

B. Heating equipment shall be tested during winter design extremes. Cooling equipment shall be
tested during summer design extremes with a fully occupied building. Each contractor and
supplier shall be responsible to participate in the initial and the alternate peak season tests of the
systems as required to demonstrate performance.

3.6 CONSTRUCTION PHASE OBSERVATION

A. Scope of Construction Phase Observation.

1. The Commissioning Authority will conduct periodic observations during the construction
phase to monitor progress and compliance with the design intent and contract documents.

2. Commissioning Authority observations will coincide with design team observations and
are not intended to take the place of this work.

B. Documentation and Reporting

1. Issues identified by the Commissioning Authority during construction phase will be
documented on the Issues Log on the WCxS and distributed to Commissioning Team
members.

2. Progress during the construction phase will also be documented by the Commissioning
Authority using Commissioning Process Reports.

3.7 ACCEPTANCE PROCEDURES.

A. Pre-Functional Checklists.
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1. Scope of Pre-Functional Checklists.

a. Tests and verifications included in the Pre-Functional Checklists shall determine if
all components, equipment, systems, and interfaces between systems are installed
and are ready to operate in accordance with contract documents.

2. Participants in Pre-Functional Checklists.

a. The Commissioning Authority shall be responsible for preparing the scope of these
checklists, which will be completed by the installing contractors and then verified
(via spot checking and Functional Performance Testing). Participating contractors,
manufacturers, suppliers, etc. shall include all costs to do the work involved in these
tests in their proposals. Following is a list of tasks and supporting information that
shall be required.

b. HVAC Contractor - provide the services of a technician(s) who is (are) familiar with
the construction and operation of this system. Provide access to the contract plans,
shop drawings, and equipment cut sheets of all installed equipment.

c. Controls Contractor - provide the services of a controls engineer who is familiar with
the details of the project. Provide details of the control system, schematics, and a
narrative description of control sequences of operation.

d. Electrical Contractor - provide a foreman electrician familiar with the electrical
interlocks, interfaces with emergency power supply, and interfaces with alarm and
life-safety systems. Provide access to the contract plans, and all as-built schematics
of sub-systems, interfaces, and interlocks.

3. Documentation and Reporting Requirements.

a. Pre-Functional Checklists shall be provided for each component, piece of
equipment, system, and sub-system, including all interfaces, interlocks, etc. Each
item to be tested shall have a different entry line with space provided for comments.
The checklists will include spaces for each party to sign off on.

b. Completed checklists shall be submitted to the Commissioning Authority for
acceptance and inclusion in the commissioning report.

4. Acceptance of Pre-Functional Checklists.

a. The Commissioning Authority will select, at random, 10% of the checklists for
verification, 100% of the Fire Alarm checklist.

b. If 10% or more of the checklists are found to be inaccurate for each system or
equipment type, all of the checklists for that system or equipment type will be
rejected. Complete, accurate checklists will need to be resubmitted.

B. Functional Performance Testing.

1. Scope of Functional Performance Testing.

a. Functional performance tests shall determine if the electrical system is operating in
accordance with the final design intent. This includes all operating modes,
interlocks, control responses, and specific responses to abnormal or emergency
conditions.
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2. Submittals.

a. Detailed procedures for each series of tests will be developed by the Commissioning
Authority for review and acceptance by the Owner. The procedures shall include
samples of the data sheets that will be part of thereports.

3. Participants in Functional Performance Tests

a. Participants in the functional performance tests shall be the same as those listed in
the Functional Checklists

4. Functional Performance Test Procedures.

a. The Commissioning Authority shall supervise and direct all functional performance
tests

1) Set the system equipment into the operating mode to be tested (i.e. normal
shut-down, normal auto position, normal manual position, unoccupied cycle,
emergency power, and alarm conditions).

2) The Commissioning Authority shall inspect and verify the position of each
device and interlock identified in the test procedure. Each item shall be signed
off as acceptable or failed.

3) This test shall be repeated for each operating cycle that applies to the
mechanical system being tested.

4) Operating checks shall include all safety cutouts, alarms, and interlocks with
smoke control and life safety systems during all modes of operation of the
electrical system.

5) If during a test an operating an operating deficiency is observed, appropriate
comments will be added to the web-based commissioning software.

b. If deficiencies are identified during Functional Performance Testing, the
Construction Manager/General Contractor will be notified, and action taken to
remedy the deficiency. The final completed functional test procedures on the WCxS
will be reviewed by the Commissioning Authority to determine if testing is complete
and the system is functioning in accordance with the contract documents.

5. Documentation and Reporting Requirements.

a. All measured data, data sheets, and a comprehensive summary, describing the
operation of the electrical system at the time of testing shall be submitted to the
Commissioning Authority.

b. A preliminary functional performance test report shall be prepared by the
Commissioning Authority and submitted to the Design Professional for review.  Any
identified deficiencies need to be evaluated by the Design Professional and
Construction Manager/General Contractor to determine if they are part of the
contractor’s or sub-contractor’s contractual obligations. Construction deficiencies
shall be corrected by the responsible contractor(s), and the specific functional
performance test repeated.

c. If it is determined that the electrical system is constructed in accordance with the
contract documents, and the performance deficiencies are not part of the contract
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documents, the Owner must decide whether any required modifications needed to
bring the performance of the electrical system up to the finalized design intent shall
be implemented, or if the test shall be accepted as submitted. If corrective work is
performed, the Owner shall determine if a portion or all required functional
performance tests should be repeated, and a revised report submitted.

3.8 SYSTEMS MANUAL

A. The Systems Manual shall be submitted in paper AND/OR electronic format and shall contain
the following major sections:

1. System Descriptions:

a. Each major system shall be described, typewritten, in general terms, including major
components, interconnections, theory of operation, theory of controls, unusual
features and major safety precautions. This information should correlate with
information provided in the manufacturers’ instructions book. This section shall
include, but not be limited to, the following data.

1) Detailed description of each system and each of its components with diagrams
and illustrations where applicable

2) Wiring and control diagrams with data to explain detailed operation and
control of each component.

3) Control sequences describing start-up, all modes of operation, and shut down.
4) Corrected shop drawings.
5) Approved product data including all performance curves and rating data
6) Copies of approved certifications and laboratory or factory test reports (where

applicable).
7) Copies of warranties.

b. System diagrams, described in the following section, shall be incorporated in the
appropriate systems descriptions. These should be reduced in size or folded to
usefully fit into the manual.

2. Operating Instructions.

a. Condensed, typewritten, suitable for posting, instructions shall be provided for each
major piece of equipment. Where more than one (1) common unit is installed, one
instruction is adequate. The instructions shall provide procedures for.

1) Starting up the equipment/system.
2) Shutting down the equipment/system.
3) Operating the equipment in emergency or unusual conditions.
4) Safety precautions
5) Trouble shooting suggestions.
6) Other pertinent data applicable to the operation of particular systems or

equipment

b. The instructions shall be suitable for posting adjacent to the equipmentconcerned.
c. The contractor shall provide instructions for (at minimum):
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1) Transformers.
2) Primary switchgear and substations.
3) Secondary switchgear and switchboards.
4) Automatic transfer switches.
5) Emergency power systems.
6) Lighting control systems.
7) Lighting control systems.
8) Fire alarm systems.
9) Security systems.
10) Clock systems.
11) Paging systems.
12) Uninterruptible power systems/inverters.
13) SCADA systems.

3. Ongoing and Preventive Maintenance:

a. Condensed, typewritten procedures for recommended ongoing and preventive
maintenance actions shall be provided for each category of equipment/system listed
above. This information shall include, but not be limited to the following:

1) Maintenance and overhaul instructions.
2) Parts list, including source of supply and recommended spare parts.
3) Name, address, and 24 hour telephone number of each subcontractor who

installed equipment and systems, and local representative for each type of
system.

4) Other pertinent data applicable to the maintenance of particular systems or
equipment.

b. These recommended preventive maintenance actions shall be categorized by the
following recommended frequencies:

1) Weekly.
2) Monthly.
3) Quarterly.
4) Semi-Annual.
5) Annual.
6) Other.

B. Posted Operating Instructions and Diagrams:

1. Operating Instructions:

a. Copies of operating instructions provided in the operating manual shall be posted in
the near vicinity of each piece of applicable equipment. The instructions shall be
mounted neatly in frames under Plexiglas, where they can be easily read by
operating personnel. Instructions mounted outdoors shall be suitably protected from
weather.

2. Posted-Systems Diagrams:
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a. Simplified one-line diagrams of the systems listed shall be developed using
AutoCAD and posted neatly under Plexiglas in the main or most appropriate
equipment room for easy reference by operating and maintenance personnel. These
drawings shall be done in a professional manner which is acceptable to the Owner
and Architect. The diagrams shall show each component including all devices
installed in the system, with name and identifying number. Explanatory notes, where
needed, shall be provided.

1) Electrical one-line diagrams.
2) Other systems as applicable.
3) Emergency lighting.
4) Generators and Transfer Switches.
5) Grounding System.

b. These diagrams shall be suitable for reduction in size and use in the operating
manual system descriptions previously covered.

3.9 OPERATING AND MAINTENANCE TRAINING

A. The Electrical Contractor, and appropriate sub-contractors, shall provide comprehensive
operating and maintenance instruction on building systems prior to delivery. The instruction shall
include classroom instruction delivered by competent instructors based upon the contents of the
operating manual. Emphasis shall be placed upon overall systems diagrams and descriptions, and
why systems were designed as they were. The classroom instruction shall also include detailed
equipment instruction by qualified manufacturer representatives for which operating instructions
are provided. The manufacturer representative training shall emphasize operating instructions,
and preventive maintenance as described in the operating manual. At a minimum, the training
sessions shall cover the following items:

1. Types of installed systems.
2. Theory of operation.

a. Design intent.
b. Occupied vs. unoccupied or partial occupancy.
c. Seasonal modes of operation.
d. Emergency conditions, transfers schemes, and procedures.
e. Other issues important to facility operation.

3. System operations.
4. Service, maintenance, diagnostics and repair.
5. Use of reports and logs.
6. Troubleshooting, investigation of malfunctions, and determining reasons for the problem

B. Each classroom training period shall be followed by an inspection, explanation and demonstration
of the system concerned by the instructors. All equipment listed in 3.07 A shall be started up and
shut down, with the exception of sprinkler systems.

C. The contractor shall be responsible for organizing, arranging, and delivering this instruction in an
efficient and effective manner on a schedule agreeable to the Owner.
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D. The contractor shall provide, at or before substantial completion, a proposed agenda and schedule
of the above training for approval by the Commissioning Authority and the Owner.

END OF SECTION 260800
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SECTION 260813 - TESTING OF ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes requirements for Electrical Testing including, but not limited to:
1. Testing of electrical components and systems

a. Insulation resistance test.
b. Continuity test.
c. Voltage test.
d. Phase relationship verification.

2. Correction of defective components or systems.
3. Retest of corrected components, systems.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 SUBMITTALS

A. Test reports: Submit six (6) copies of all test reports to Architect/Engineer of Record (3 copies),
General Contractor (1).

1. Type each test report on 8-1/2” x 11” paper. Include

a. Project title and location.
b. Test performed.
c. Data performed.
d. Test equipment used.
e. Contractor’s name, address and telephone number.
f. Testing firm’s name, address and telephone number.
g. Names and tittles of persons:

1) Performing the test.
2) Observing test.

h. Statement verifying each test.
i. Nameplate data from each motor and equipment item tested.
j. Test results.
k. Retest results after correction of defective components, systems.
l. Dates and time of test.
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2. For each copy, assemble all test reports and bind them in a folder. Label each folder,
“Electrical Test Reports” and include Project Number, title and location.

PART 2 - PRODUCTS

2.1 MATERIALS

A. Furnish all equipment, manpower and casual labor to perform specified testing.

PART 3 - EXECUTION

3.1 PREPARATION

A. Ensure that all electrical work is completed and ready for testing.

B. Disconnect all devices or equipment that may be damaged by application of test voltages, voltage
or reversed phase sequence or other procedures.

3.2 TESTING

A. Conduct tests and adjust equipment to verify compliance with specified performance.

3.3 INSULATION RESISTANCE TESTS

A. Resistance measured: line-to-ground.

B. Perform testing on the following items.

Items Tested Min. Acceptance Voltage
Test

Resistance in Megohms

No. 2 and Larger Cables
(600v)

1000v 50

3.4 CONTINUITY TESTS

A. Test branch circuits and control circuits to determine continuity of wiring and connection.

3.5 VOLTAGE TESTS

A. Make and record voltage tests and record at the following listed points. Conduct tests under
normal load conditions.
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1. Terminals of all motors.
2. Terminals of all equipment, i.e., UPS, refrigeration compressors, etc.

3.6 PHASE RELATIONSHIP

A. Examine connections to equipment for proper phase relationships. Verify proper motor rotation.

3.7 CORRECTION OF DEFECTS

A. When tests disclose any unsatisfactory workmanship or equipment furnished under this Contract,
correct defects and retest. Repeat tests until satisfactory results are obtained.

B. When any wiring or equipment is damaged by tests, repairs or replace such wiring or equipment.
Test repaired items to ensure satisfactory operation.

3.8 CONTRACTOR STARTUP AND REPORTING

A. Contractor shall prepare and submit a complete set of test reports as outlined in this section.

END OF SECTION 260813
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SECTION 260943 – NETWORKED LIGHTING CONTROLS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Distributed, digital, networked lighting control system for switching, 0-10V dimming,
color temperature control (if applicable), occupancy sensing, daylight harvesting, and time-
of-day scheduling.

2. System hardware, including network controllers, room/zone controllers, relays, power
supplies, sensors, digital wall control stations, network bridges/gateways, and software.

3. Integration of controlled plug loads as indicated on the drawings.

B. Related Requirements:

1. Section 26 27 26 - Wiring Devices
2. Section 26 51 00 - Interior Lighting

C. System Description:

1. The system shall be a distributed intelligence digital control network capable of scaling
from individual rooms to a campus-wide network.

2. The system shall support wired (e.g., Cat5e/Cat6) and/or wireless (e.g., proprietary
mesh/6LoWPAN/Bluetooth) communication between devices as indicated on the
drawings.

3. The system shall be capable of integration with a Building Management System (BMS)
via BACnet/IP or other open protocols as specified.

1.2 QUALITY ASSURANCE

A. Regulatory Requirements:

1. System components shall be UL 916 listed as Energy Management Equipment.
2. Emergency lighting control devices shall be UL 924 listed (Emergency Lighting and Power

Equipment).
3. Controlled receptacles shall be UL 917 listed and comply with all applicable sections of

the NEC.
4. System performance shall meet all applicable local and national energy codes, including

but not limited to ASHRAE 90.1 and IECC.

1.3 SUBMITTALS

A. Action Submitttals:
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1. Product Data: Submit manufacturer's catalog data, specifications, and installation
instructions for all control devices, panels, and software.

2. Shop Drawings: Show a single-line diagram of the proposed system architecture, including
all controllers, network devices, power supplies, and their interconnections. Show coverage
patterns and required locations for all sensors.

3. Basis of Design Programming: Provide a written sequence of operations for each type of
controlled space (e.g., Private Office, Conference Room, Corridor), detailing the function
of occupancy/vacancy sensors, daylight harvesting, manual overrides, plug load control,
and scheduling.

B. Closeout Submittal:

1. System Documentation: Furnish complete operating and maintenance manuals, including
all user-accessible device settings and programming parameters.

2. Software Licenses: Provide all necessary software licenses for full system functionality,
including system management, monitoring, and reporting tools.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Current, powered by GE (Hubbell): NX Lighting Controls System.

B. Acuity Brands (Sensor Switch/Synergy): nLight System (Wired or AIR).

C. Legrand (Wattstopper): Digital Lighting Management (DLM) System (Wired, Wireless, or
Hybrid).

2.2 SYSTEM COMPONENTS – GENERAL

A. Network/Area Controllers (Head-end Software):

1. Shall be the central point for time schedules, astronomical clock functions, BMS
integration, data logging, and remote management.

2. Must support the maximum number of devices and zones as indicated on the drawings.
3. Must include an Ethernet port for network connectivity.

B. Room/Zone Controllers (Digital Packs):

1. Digital device that provides local control over lighting loads in a zone.
2. Must include at least one mechanically latching relay for switching and at least one 0-10V

dimming output per controlled zone.
3. Must provide low-voltage power for connected switches and sensors (e.g., 24VDC Class 2

power supply).
4. Shall utilize plug-and-play connectivity (e.g., RJ45/Cat5e) for low-voltage control devices.

C. Sensors (Occupancy/Vacancy and Daylight):
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1. Occupancy Sensors: Shall utilize Dual Technology (PIR/Ultrasonic or PIR/Microphonics)
for enhanced detection and immunity to false tripping, unless a specific single technology
is indicated. Shall be programmable for Occupancy (Auto-On) or Vacancy (Manual-On)
operation as required by code.

2. Daylight Sensors (Photocells): Shall provide continuous, closed-loop dimming control (or
open-loop for skylit or atrium spaces).

D. Wall Control Stations (Switches/Dimmers):

1. Digital, low-voltage switches shall connect directly to the Room Controller via Cat5e/Cat6
cable or wireless communication.

2. Provide switches with a minimum of On/Off/Raise/Lower functions.
3. Switches shall be capable of controlling individual loads, groups, or programmed scenes.

PART 3 - EXECUTION

3.1 INSTALLATION

A. General:

1. Install all components in strict accordance with the manufacturer’s written instructions,
approved shop drawings, and local electrical codes.

2. All low-voltage wiring for control systems shall be Cat5e or Cat6, plenum-rated where
required.

3. Power packs and room controllers shall be mounted to accessible junction boxes or fixture
knockouts in the ceiling

3.2 WIRING AND INTERFACE

A. Digital Communication: Use manufacturer-specified Cat5e/Cat6 cables with RJ45 connectors for
low-voltage devices. Do not exceed the maximum bus length or device count specified by the
manufacturer.

B. Line Voltage: All line voltage wiring to relays, power packs, and controlled receptacles shall be
installed and clearly labeled by the electrical contractor.

3.3 COMMISSIONING AND ACCETPANCE

A. System Start-UP:
1. The manufacturer or a manufacturer-certified representative shall perform the initial

system startup and configuration.

2. Startup shall include:

a. Verification of proper device auto-configuration (where applicable).
b. Network communication and addressing confirmation for all devices.
c. Load grouping and sequencing as shown on the drawings.
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B. Programming and Calibration:

1. Configure the system according to the approved Basis of Design Programming.
2. Calibrate all daylight harvesting zones to maintain the target foot-candle level on the work

surface, independent of the available daylight.
3. Adjust occupancy sensor time delays and sensitivity settings to meet energy code

requirements and optimize occupant comfort.
4. Test and confirm all manual control functions, scheduled events, and BMS integration

points (including alarm, status, and control data points).

C. Training:
1. Provide a minimum of [4] hours of on-site training for the Owner’s facilities personnel on

the operation, maintenance, and basic programming of the installed lighting control system
and management software.

2. Provide a training session for the end-users on the operation of the digital wall switches
and scene controls.

END OF SECTION 2600943
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SECTION 262213 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes distribution, dry-type transformers with a nominal primary and secondary
rating of 600 V and less, with capacities up to 1500 kVA.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product.

B. Shop Drawings:

1. Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments
to structure and to supported equipment.

3. Include diagrams for power, signal, and control wiring.

1.3 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Qualification Data: Certificates, for transformers, accessories, and components, from
manufacturer.

C. Source quality-control reports.

D. Field quality-control reports.

1.4 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data:
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1.5 DELIVERY, STORAGE, AND HANDLING

A. Temporary Heating: Apply temporary heat according to manufacturer's written instructions.

1.6 WARRANTY

A. Refer to Division 01 60 00 Product Requirements specification for warranty registration
requirements.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements (shall be the same manufacturer as the
panelboards):

1. Schneider Electric.
2. Eaton.
3. ABB.
4. Siemens Power Transmission & Distribution, Inc..

2.2 GENERAL TRANSFORMER REQUIREMENTS

A. Description: Factory-assembled and -tested, air-cooled units for 60-Hz service.

B. Comply with NFPA 70.

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and use.

C. Transformers Rated 15 kVA and Larger: Comply with NEMA TP 1 energy-efficiency levels as
verified by testing according to NEMA TP 2.

1. Coil Material: Aluminum.

D. Encapsulation: Transformers smaller than 30 kVA shall have core and coils completely resin
encapsulated.

2.3 DISTRIBUTION TRANSFORMERS

A. Comply with NFPA 70, and list and label as complying with UL 1561.

B. Provide transformers that are constructed to withstand seismic forces specified in
Section 260548.16 "Seismic Controls for Electrical Systems."

C. Cores: One leg per phase.

http://www.specagent.com/Lookup?ulid=9949


LOW-VOLTAGE TRANSFORMERS
017320-3

Bucks County Free Library Doylestown Branch
IT & Server Room

262213 - 3

D. Enclosure: Ventilated.

1. NEMA 250, Type 2: Core and coil shall be encapsulated within resin compound to seal
out moisture and air

E. Transformer Enclosure Finish: Comply with NEMA 250.

1. Finish Color: Gray.

F. Taps for Transformers 25 kVA and Larger: Two 2.5 percent taps above and two 2.5 percent taps
below normal full capacity.

G. Insulation Class, Smaller Than 30 kVA: 180 deg C, UL-component-recognized insulation
system with a maximum of 115 deg C rise above 40 deg C ambient temperature.

H. Insulation Class, 30 kVA and Larger: 220 deg C, UL-component-recognized insulation system
with a maximum of 150] deg C rise above 40 deg C ambient temperature.

2.4 IDENTIFICATION DEVICES

A. Nameplates: Engraved, laminated-acrylic or melamine plastic signs for each distribution
transformer, mounted with corrosion-resistant screws. Nameplates and label products are
specified in Section 260553 "Identification for Electrical Systems."

2.5 SOURCE QUALITY CONTROL

A. Test and inspect transformers according to IEEE C57.12.01 and IEEE C57.12.91.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Verify that ground connections are in place and requirements in Section 260526 "Grounding
and Bonding for Electrical Systems" have been met. Maximum ground resistance shall be 5
ohms at location of transformer.

B. Environment: Enclosures shall be rated for the environment in which they are located. Covers
for NEMA 250, Type 4X enclosures shall not cause accessibility problems.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

D. Install wall-mounted transformers level and plumb with wall brackets fabricated by transformer
manufacturer.

1. Coordinate installation of wall-mounted and structure-hanging supports with actual
transformer provided.
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2. Brace wall-mounted transformers as specified in Section 260548.16 "Seismic Controls for
Electrical Systems”.

E. Install transformers level and plumb on a concrete base with vibration-dampening supports.
Locate transformers away from corners and not parallel to adjacent wall surface.

F. Construct concrete bases according to and anchor floor-mounted transformers according to
manufacturer's written instructions, seismic codes applicable to Project, and requirements in
Section 260529 "Hangers and Supports for Electrical Systems”.

1. Coordinate size and location of concrete bases with actual transformer provided. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified with concrete.

G. Secure transformer to concrete base according to manufacturer's written instructions.

H. Secure covers to enclosure and tighten all bolts to manufacturer-recommended torques to reduce
noise generation.

I. Remove shipping bolts, blocking, and wedges.

3.2 CONNECTIONS

A. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

B. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."

C. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

D. Provide flexible connections at all conduit and conductor terminations and supports to eliminate
sound and vibration transmission to the building structure.

3.3 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.

1. Perform each visual and mechanical inspection and electrical test stated in NETA ATS
for dry- type, air-cooled, low-voltage transformers. Certify compliance with test
parameters:

B. Remove and replace units that do not pass tests or inspections and retest as specified above.

C. Infrared Scanning: Two months after Substantial Completion, perform an infrared scan of
transformer connections.
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1. Use an infrared-scanning device designed to measure temperature or detect significant
deviations from normal values. Provide documentation of device calibration.

2. Perform two follow-up infrared scans of transformers, one at four months and the other at
11 months after Substantial Completion.

3. Prepare a certified report identifying transformer checked and describing results of
scanning. Include notation of deficiencies detected, remedial action taken, and scanning
observations after remedial action.

3.4 ADJUSTING

A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy
period. Adjust transformer taps to provide optimum voltage conditions at secondary terminals.
Optimum is defined as not exceeding nameplate voltage plus 5 percent and not being lower than
nameplate voltage minus 3 percent at maximum load conditions. Submit recording and tap
settings as test results.

B. Connect buck boost transformers to provide nameplate voltage of equipment being served, plus
or minus 5 percent, at secondary terminals.

C. Output Settings Report: Prepare a written report recording output voltages and tap settings.

END OF SECTION 262213
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Lighting and appliance branch-circuit panelboards.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 260501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 DEFINITIONS

A. ATS: Acceptance testing specification.

B. GFCI: Ground-fault circuit interrupter.

C. GFEP: Ground-fault equipment protection.

D. HID: High-intensity discharge.

E. MCCB: Molded-case circuit breaker.

F. SPD: Surge protective device.

G. VPR: Voltage protection rating.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of panelboard.

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and
components indicated.

2. Include dimensions and manufacturers' technical data on features, performance, electrical
characteristics, ratings, and finishes.

B. Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details.
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2. Show tabulations of installed devices with nameplates, conductor termination sizes,
equipment features, and ratings.

3. Detail enclosure types including mounting and anchorage, environmental protection,
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.

4. Detail bus configuration, current, and voltage ratings.
5. Short-circuit current rating of panelboards and overcurrent protective devices.
6. Include evidence of NRTL listing for series rating of installed devices.
7. Include evidence of NRTL listing for SPD as installed in panelboard.
8. Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices and auxiliary components.
9. Include wiring diagrams for power, signal, and control wiring.
10. Key interlock scheme drawing and sequence of operations.
11. Include time-current coordination curves for each type and rating of overcurrent protective

device included in panelboards. Submit on translucent log-log graft paper; include
selectable ranges for each type of overcurrent protective device. Include an Internet link
for electronic access to downloadable PDF of the coordination curves.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For testing agency.

B. Panelboard Schedules: For installation in panelboards.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation
and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
2. Time-current curves, including selectable ranges for each type of overcurrent protective

device that allows adjustments.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Keys: Two spares for each type of panelboard cabinet lock.
2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard.
3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type,

but no fewer than three of each size and type.
4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each

size and type, but no fewer than three of each size and type.
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1.7 QUALITY ASSURANCE

A. Manufacturer Qualifications: ISO 9001 or ISO 9002 certified.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NEMA PB 1.

1.9 FIELD CONDITIONS

A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work
in spaces is complete and dry, work above panelboards is complete, and temporary HVAC
system is operating and maintaining ambient temperature and humidity conditions at
occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:

a. Ambient Temperature: Not exceeding 23 deg F to plus 104 deg F.
b. Altitude: Not exceeding 6600 feet.

B. Service Conditions: NEMA PB 1, usual service conditions, as follows:

1. Ambient temperatures within limits specified.
2. Altitude not exceeding 6600 feet.

1.10 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in
materials or workmanship within specified warranty period.

1. Panelboard Warranty Period: 12 months from date of Substantial Completion.

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace
SPD that fails in materials or workmanship within specified warranty period.

1. SPD Warranty Period: Five years from date of Substantial Completion.
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PART 2 - PRODUCTS

2.1 PANELBOARDS COMMON REQUIREMENTS

A. Product Selection for Restricted Space: Drawings indicate maximum dimensions for panelboards
including clearances between panelboards and adjacent surfaces and other items. Comply with
indicated maximum dimensions.

B. 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.

C. Comply with NEMA PB 1.

D. Comply with NFPA 70.

E. Enclosures: Flush and Surface-mounted (as indicated on the drawings), dead-front cabinets.

1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.
b. Outdoor Locations: NEMA 250, Type 3R.
c. Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
d. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:

NEMA 250, Type 12.

2. Height: 84 inches maximum.
3. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged

trim cover. Trims shall cover all live parts and shall have no exposed hardware.
4. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with

flanges for attachment to panelboard, wall, and ceiling or floor.
5. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with

enclosure body. Arrange to isolate individual panel sections.
6. Finishes:

a. Panels and Trim: Steel, factory finished immediately after cleaning and pretreating
with manufacturer's standard two-coat, baked-on finish consisting of prime coat and
thermosetting topcoat.

b. Back Boxes: Same finish as panels and trim.
c. Fungus Proofing: Permanent fungicidal treatment for overcurrent protective devices

and other components.

F. Incoming Mains:

1. Location: Convertible between top and bottom.
2. Main Breaker: Main lug interiors up to 400 amperes shall be field convertible to main

breaker.

G. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.
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a. Plating shall run entire length of bus.
b. Bus shall be fully rated the entire length.

2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices
shall not disturb adjacent units or require removing the main bus connectors.

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

4. Isolated Ground Bus (where required and shown with isolate ground devices): Adequate
for branch-circuit isolated ground conductors; insulated from box.

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in
gutter.

6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed and
labeled by an NRTL acceptable to authority having jurisdiction, as suitable for nonlinear
loads in electronic-grade panelboards and others designated on Drawings. Connectors shall
be sized for double-sized or parallel conductors as indicated on Drawings. Do not mount
neutral bus in gutter.

7. Split Bus: Vertical buses divided into individual vertical sections.

H. Conductor Connectors: Suitable for use with conductor material and sizes.

1. Material: Hard-drawn copper, 98 percent conductivity.
2. Terminations shall allow use of 75 deg C rated conductors without derating.
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required,

for larger conductors.
4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the

panelboard.
5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar for

each pole in the panelboard.
6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at

opposite end of bus from incoming lugs or main device.
7. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate

at same end of bus as incoming lugs or main device.
8. Gutter-Tap Lugs: Mechanical type suitable for use with conductor material and with

matching insulating covers. Locate at same end of bus as incoming lugs or main device.
9. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity

neutral bus.

I. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority
having jurisdiction for use as service equipment with one or more main service disconnecting and
overcurrent protective devices. Panelboards or load centers shall have meter enclosures, wiring,
connections, and other provisions for utility metering. Coordinate with utility company for exact
requirements.

J. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, filler
plates, and necessary appurtenances required for future installation of devices.

1. Percentage of Future Space Capacity: 10 percent.
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K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.

1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit
ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V
shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms
symmetrical.

2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions determined
according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified."

B. Surge Suppression: Factory installed as an integral part of indicated panelboards, complying with
UL 1449 SPD Type 1.

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

B. Mains: As indicated on Drawings.

C. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

D. Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose controller,
with same short-circuit interrupting rating as panelboard.

1. Internal Control-Power Source: Control-power transformer, with fused primary and
secondary terminals, connected to main bus ahead of contactor connection.

2. External Control-Power Source: 120-V branch circuit.

E. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with
tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door
shall permit access to breaker operating handles and labeling, but current carrying terminals and
bus shall remain concealed.

F. Column-Type Panelboards: Single row of overcurrent devices with narrow gutter extension and
overhead junction box equipped with ground and neutral terminal buses.

1. Doors: Concealed hinges secured with multipoint latch with tumbler lock; keyed alike.
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2.4 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers:

a. Inverse time-current element for low-level overloads.
b. Instantaneous magnetic trip element for short circuits.
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting.

3. Electronic Trip Circuit Breakers:

a. RMS sensing.
b. Field-replaceable rating plug or electronic trip.
c. Digital display of settings, trip targets, and indicated metering displays.
d. Multi-button keypad to access programmable functions and monitored data.
e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and

magnitude of fault that caused the trip.
f. Integral test jack for connection to portable test set or laptop computer.
g. Field-Adjustable Settings:

1) Instantaneous trip.
2) Long- and short-time pickup levels.
3) Long and short time adjustments.
4) Ground-fault pickup level, time delay, and I squared T response.

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less
than NEMA FU 1, RK-5.

5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault
protection (6-mA trip).

6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-

pole configuration.
8. Subfeed Circuit Breakers: Vertically mounted.
9. MCCB Features and Accessories:

a. Standard frame sizes, trip ratings, and number of poles.
b. Breaker handle indicates tripped status.
c. UL listed for reverse connection without restrictive line or load ratings.
d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor

materials.
e. Application Listing: Appropriate for application; Type SWD for switching

fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting
circuits.

f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
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g. Communication Capability: Din-rail-mounted communication module with
functions and features compatible with power monitoring and control system
specified in Section 260913 "Electrical Power Monitoring and Control."

h. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 75 percent
of rated voltage.

i. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without
intentional time delay.

j. Rating Plugs: Three-pole breakers with ampere ratings greater than 150 amperes
shall have interchangeable rating plugs or electronic adjustable trip units.

k. Auxiliary Contacts: One, SPDT switch with "a" and "b" contacts; "a" contacts mimic
circuit-breaker contacts and "b" contacts operate in reverse of circuit-breaker
contacts.

l. Alarm Switch: Single-pole, normally open contact that actuates only when circuit
breaker trips.

m. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key
shall be removable only when circuit breaker is in off position.

n. Zone-Selective Interlocking: Integral with electronic trip unit; for interlocking
ground-fault protection function with other upstream or downstream devices.

o. Multipole units enclosed in a single housing with a single handle or factory
assembled to operate as a single unit.

p. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in
on or off position.

q. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.

B. Fused Switch: NEMA KS 1, Type HD; clips to accommodate specified fuses; lockable handle.

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813
"Fuses."

2. Fused Switch Features and Accessories:

a. Standard ampere ratings and number of poles.
b. Mechanical cover interlock with a manual interlock override, to prevent the opening

of the cover when the switch is in the on position. The interlock shall prevent the
switch from being turned on with the cover open. The operating handle shall have
lock-off means with provisions for three padlocks.

c. Auxiliary Contacts: One normally open and normally closed contact(s) that operate
with switch handle operation.

2.5 IDENTIFICATION

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases,
and number of poles shall be located on the interior of the panelboard door.

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC
rating.

C. Circuit Directory: Directory card inside panelboard door, mounted in metal frame with
transparent protective cover.
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1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from
all other circuits.

D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with
transparent plastic protective cover.

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from
all other circuits.

2.6 ACCESSORY COMPONENTS AND FEATURES

A. Accessory Set: Include tools and miscellaneous items required for overcurrent protective device
test, inspection, maintenance, and operation.

B. Portable Test Set: For testing functions of solid-state trip devices without removing from
panelboard. Include relay and meter test plugs suitable for testing panelboard meters and
switchboard class relays.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that
equipment fits in allocated space in, and comply with, minimum required clearances specified in
NFPA 70.

B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have
been subjected to water saturation.

D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances
and other conditions affecting performance of the Work.

E. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors and
panels.

B. Comply with NECA 1.

C. Install panelboards and accessories according to NEMA PB 1.1.
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D. Equipment Mounting:
1. Attach panelboard to the vertical finished or structural surface behind the panelboard.
2. Comply with requirements for seismic control devices specified in Section 260548

"Vibration and Seismic Controls for Electrical Systems."

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

F. Comply with mounting and anchoring requirements specified in Section 260548 "Vibration and
Seismic Controls for Electrical Systems."

G. Mount top of trim such that top breaker does not exceed 67 inches above finished floor.

H. Mount panelboard cabinet plumb and rigid without distortion of box.

I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back
box.

J. Mount surface-mounted panelboards to steel slotted supports 5/8 inch in depth. Orient steel
slotted supports vertically.

K. Install overcurrent protective devices and controllers not already factory installed.

1. Set field-adjustable, circuit-breaker trip ranges.
2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench

or torque screwdriver per manufacturer's written instructions.

L. Make grounding connections and bond neutral for services and separately derived systems to
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars,
and connections to separate ground bars.

M. Install filler plates in unused spaces.

N. For recessed mounted panelboards: Stub four 1-inch empty conduits from panelboard into
accessible ceiling space or space designated to be ceiling space in the future. Stub four 1-inch
empty conduits into raised floor space or below slab not on grade.

O. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

P. Mount spare fuse cabinet in accessible location.

3.3 IDENTIFICATION

A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs
complying with requirements in Section 260553 "Identification for Electrical Systems."

B. Create a directory to indicate installed circuit loads; incorporate Owner's final room designations.
Obtain approval before installing. Handwritten directories are not acceptable. Install directory
inside panelboard door.
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C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Identification for Electrical Systems."

D. Install warning signs complying with requirements in Section 260553 "Identification for
Electrical Systems" identifying source of remote circuit.

3.4 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust components, assemblies, and equipment installations, including connections.

B. Perform tests and inspections.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist
in testing.

C. Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder,
and control circuit.

2. Test continuity of each circuit.

D. Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit
breakers and low-voltage surge arrestors stated in NETA ATS, Paragraph 7.6 Circuit
Breakers and Paragraph 7.19.1 Surge Arrestors, Low-Voltage. Certify compliance with
test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

3. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each panelboard. Remove front
panels so joints and connections are accessible to portable scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
panelboard 11 months after date of Substantial Completion.

c. Instruments and Equipment:

1) Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for
device.

E. Panelboards will be considered defective if they do not pass tests and inspections.

F. Prepare test and inspection reports, including a certified report that identifies panelboards
included and that describes scanning results, with comparisons of the two scans. Include notation
of deficiencies detected, remedial action taken, and observations after remedial action.
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3.5 ADJUSTING

A. Adjust moving parts and operable components to function smoothly and lubricate as
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573.16 "Coordination
Studies."

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance,
measure load balancing and make circuit changes. Prior to making circuit changes to achieve load
balancing, inform Architect of effect on phase color coding.

1. Measure loads during period of normal facility operations.
2. Perform circuit changes to achieve load balancing outside normal facility operation

schedule or at times directed by the Architect. Avoid disrupting services such as fax
machines and on-line data processing, computing, transmitting, and receiving equipment.

3. After changing circuits to achieve load balancing, recheck loads during normal facility
operations. Record load readings before and after changing circuits to achieve load
balancing.

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not
exceed 20 percent.

3.6 PROTECTION

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain
temperature according to manufacturer's written instructions.

END OF SECTION 262416
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SECTION 262726 - WIRING DEVICES

PART 1 - GENERAL

1.1 SUMMARY.

A. Section includes general administrative, material, and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 01:

1. Standard-grade receptacles, 125 V, 20 A.
2. GFCI receptacles, 125 V, 20 A.
3. Twist-locking receptacles.
4. Cord and plug sets.
5. Toggle switches, 120/277 V, 20 A.
6. Decorator-style devices, 20 A.
7. Wall plates.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 DEFINITIONS

A. AFCI: Arc-fault circuit interrupter.

B. BAS: Building automation system.

C. EMI: Electromagnetic interference.

D. GFCI: Ground-fault circuit interrupter.

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.

F. RFI: Radio-frequency interference.

G. SPD: Surge protective device.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.
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B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.

C. Samples: One for each type of device and wall plate specified, in each color specified.

1.4 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Service/Power Poles: One for every 10, but no fewer than one.
2. Floor Service-Outlet Assemblies: One for every 10, but no fewer than one.
3. Poke-Through, Fire-Rated Closure Plugs: One for every five floor service outlets

installed, but no fewer than one.
4. SPD Receptacles: One for every 10 of each type installed, but no fewer than two of each

type.

PART 2 - PRODUCTS

2.1 GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and use.

B. Comply with NFPA 70.

C. RoHS compliant.

D. Comply with NEMA WD 1.

E. Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with requirements in this Section.

F. Devices for Owner-Furnished Equipment:
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1. Receptacles: Match plug configurations.
2. Cord and Plug Sets: Match equipment requirements.

G. Device Color:

1. Wiring Devices Connected to Normal Power System: As selected by Architect unless
otherwise indicated or required by NFPA 70 or device listing.

2. Wiring Devices Connected to Essential Electrical System: Red.
3. SPD Devices: Blue.
4. Isolated-Ground Receptacles: As specified above, with orange triangle on face.

H. Wall Plate Color: For plastic covers, match device color.

I. Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.

2.2 MANUFACTURERS:

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Leviton Manufacturing Co., Inc.
2. Pass & Seymour; Legrand North America, LLC.
3. Wiring Device-Kellems; Hubbell Incorporated, Commercial and Industrial.
4. Arrow Hart, Wiring Devices; Eaton, Electrical Sector

2.3 STANDARD-GRADE RECEPTACLES, 125 V, 20 A

A. Duplex Receptacles, 125 V, 20 A:

1. Description: Two pole, three wire, and self-grounding.
2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Standards: Comply with UL 498 and FS W-C-596.

B. Weather-Resistant Duplex Receptacle, 125 V, 20 A:

1. Description: Two pole, three wire, and self-grounding. Integral shutters that operate only
when a plug is inserted in the receptacle. Square face.

2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Standards: Comply with UL 498.
4. Marking: Listed and labeled as complying with NFPA 70, "Receptacles in Damp or Wet

Locations" Article.

2.4 GFCI RECEPTACLES, 125 V, 20 A

A. Duplex GFCI Receptacles, 125 V, 20 A:

http://www.specagent.com/Lookup?ulid=2079
http://www.specagent.com/Lookup?uid=123457093738
http://www.specagent.com/Lookup?uid=123457093739
http://www.specagent.com/Lookup?uid=123457093737
http://www.specagent.com/Lookup?uid=123457093754
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1. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two
pole, three wire, and self-grounding.

2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Type: Non-feed through.
4. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

2.5 TWIST-LOCKING RECEPTACLES

A. Twist-Lock, Single Receptacles, 120 V, 20 A:

1. Configuration: NEMA WD 6, Configuration L5-20R, or as specified on the drawings.
2. Standards: Comply with UL 498.

2.6 CORD AND PLUG SETS

A. Match voltage and current ratings and number of conductors to requirements of equipment
being connected.

B. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-
insulated grounding conductor and ampacity of at least 130 percent of the equipment rating.

C. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for
connection.

2.7 TOGGLE SWITCHES, 120/277 V, 20 A

A. Single-Pole Switches, 120/277 V, 20 A:

1. Standards: Comply with UL 20 and FS W-S-896.

2.8 DECORATOR-STYLE DEVICES, 20 A

A. Decorator Duplex Receptacles, 125 V, 20 A:

1. Description: Two pole, three wire, and self-grounding. Square face.
2. Configuration: NEMA WD 6, Configuration 5-20R.
3. Standards: Comply with UL 498.

B. Decorator Single-Pole Switches, 120/277 V, 20 A:

1. Comply with UL 20.

2.9 WALL PLATES

A. Single Source: Obtain wall plates from same manufacturer of wiring devices.
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B. Single and combination types shall match corresponding wiring devices.

1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Smooth, high-impact thermoplastic.
3. Material for Unfinished Spaces: Galvanized steel.
4. Material for Damp Locations: Cast aluminum with spring-loaded lift cover, and listed

and labeled for use in wet and damp locations.

C. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

B. Coordination with Other Trades:

1. Protect installed devices and their boxes. Do not place wall finish materials over device
boxes, and do not cut holes for boxes with routers that are guided by riding against
outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint
unless the joint is troweled flush with the face of the wall.

4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated
on devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall comply with NFPA 70,
Article 300, without pigtails.

4. Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.
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2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm)
in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal
screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice

No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold

device-mounting screws in yokes, allowing metal-to-metal contact.

E. Receptacle Orientation:

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted
receptacles to the right.

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Dimmers:

1. Install dimmers within terms of their listing.
2. Verify that dimmers used for fan-speed control are listed for that application.
3. Install unshared neutral conductors on line and load side of dimmers according to

manufacturers' device, listing conditions in the written instructions.

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

I. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.

3.2 GFCI RECEPTACLES

A. Feed through GFCI receptacles are not permitted.  GFCI receptacles shall not be daisy chained
with non-GFCI receptacles where each location requires or is noted on the drawings with GFCI
protection.

B. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not
required.



WIRING DEVICES
017320-7

Bucks County Free Library Doylestown Branch
IT & Server Room

262726 - 7

3.3 IDENTIFICATION

A. Comply with Section 260553 "Identification for Electrical Systems."

B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or
engraved machine printing with black-filled lettering on face of plate, and durable wire markers
or tags inside outlet boxes.

C. Essential Electrical System: Mark receptacles supplied from the essential electrical system to
allow easy identification using a self-adhesive label.

3.4 FIELD QUALITY CONTROL

A. Test Instruments: Use instruments that comply with UL 1436.

B. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or illuminated
digital-display indicators of measurement.

C. Perform the following tests and inspections with the assistance of a factory-authorized service
representative:

1. In healthcare facilities, prepare reports that comply with NFPA 99.
2. Test Instruments: Use instruments that comply with UL 1436.
3. Test Instrument for Receptacles: Digital wiring analyzer with digital readout or

illuminated digital-display indicators of measurement.

D. Tests for Receptacles:

1. Line Voltage: Acceptable range is 105 to 132 V.
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
3. Ground Impedance: Values of up to 2 ohms are acceptable.
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
5. Using the test plug, verify that the device and its outlet box are securely mounted.
6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit

breaker, poor connections, inadequate fault-current path, defective devices, or similar
problems. Correct circuit conditions, remove malfunctioning units and replace with new
ones, and retest as specified above.

E. Wiring device will be considered defective if it does not pass tests and inspections.

F. Prepare test and inspection reports.

END OF SECTION 262726
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SECTION 262816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL

1.1 SUMMARY.

A. Section includes general administrative, material, and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 01:

1. Fusible switches.
2. Nonfusible switches.
3. Molded-case circuit breakers (MCCBs).
4. Enclosures.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 DEFINITIONS

A. NC: Normally closed.

B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component
indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and
manufacturers' technical data on features, performance, electrical characteristics, ratings,
accessories, and finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.
2. Current and voltage ratings.
3. Short-circuit current ratings (interrupting and withstand, as appropriate).
4. Detail features, characteristics, ratings, and factory settings of individual overcurrent

protective devices, accessories, and auxiliary components.
5. Include time-current coordination curves (average melt) for each type and rating of

overcurrent protective device; include selectable ranges for each type of overcurrent
protective device. Provide in PDF and electronic format.
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B. Shop Drawings: For enclosed switches and circuit breakers.

1. Include plans, elevations, sections, details, and attachments to other work.
2. Include wiring diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For qualified testing agency.

B. Seismic Qualification Data: Certificates, for enclosed switches and circuit breakers, accessories,
and components, from manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

C. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. Manufacturer's written instructions for testing and adjusting enclosed switches and
circuit breakers.

b. Time-current coordination curves (average melt) for each type and rating of
overcurrent protective device; include selectable ranges for each type of overcurrent
protective device. Provide in PDF and electronic format.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fuses: Equal to 10 percent of quantity installed for each size and type, but no fewer than
three of each size and type.

2. Fuse Pullers: Two for each size and type.

1.7 QUALITY ASSURANCE

A. Testing Agency Qualifications: Accredited by NETA.
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1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site
testing.

1.8 FIELD CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.

1.9 WARRANTY

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that
fail in materials or workmanship within specified warranty period.

1. Warranty Period: One year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single manufacturer.

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and
other items. Comply with indicated maximum dimensions.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
an NRTL, and marked for intended location and application.

D. Comply with NFPA 70.

2.2 FUSIBLE AND NONFUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. ABB, Electrification Products Division.
2. Eaton.
3. Siemens Industry, Inc., Energy Management Division.
4. Square D; Schneider Electric USA.

B. Type HD, Heavy Duty:

http://www.specagent.com/Lookup?ulid=2151
http://www.specagent.com/Lookup?uid=123457087294
http://www.specagent.com/Lookup?uid=123457087291
http://www.specagent.com/Lookup?uid=123457087290
http://www.specagent.com/Lookup?uid=123457087293
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1. Single or Double (as noted on drawings) throw.
2. Three pole.
3. 240 or 600-V ac.
4. 1200 A and smaller.
5. UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate

indicated fuses.
6. Lockable handle with capability to accept three padlocks, and interlocked with cover in

closed position.

C. Accessories:

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground
conductors.

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled
for copper and aluminum neutral conductors.

3. Isolated Ground Kit: Internally mounted; insulated, labeled for copper and aluminum
neutral conductors.

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
5. Auxiliary Contact Kit: Provide quantity, type and rating as required by manufacturer for

equipment being served.
6. Hookstick Handle: Allows use of a hookstick to operate the handle.
7. Lugs: Mechanical type, suitable for number, size, and conductor material.
8. Service-Rated Switches: Labeled for use as service equipment.

2.3 MOLDED-CASE CIRCUIT BREAKERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. ABB, Electrification Products Division.
2. NOARK Electric North America.
3. Siemens Industry, Inc., Energy Management Division.
4. Square D; Schneider Electric USA.

B. 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.

C. Circuit breakers shall have a toggle operating mechanism with common tripping of all poles,
which provides quick-make, quick-break contact action. The circuit-breaker handle shall be over
center, be trip free, and reside in a tripped position between on and off to provide local trip
indication. Circuit-breaker escutcheon shall be clearly marked on and off in addition to providing
international I/O markings. Equip circuit breaker 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.

D. 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.
Circuit breakers shall be as indicated on the Drawings.

http://www.specagent.com/Lookup?ulid=2155
http://www.specagent.com/Lookup?uid=123457173560
http://www.specagent.com/Lookup?uid=123457087307
http://www.specagent.com/Lookup?uid=123457087303
http://www.specagent.com/Lookup?uid=123457087306
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E. MCCBs shall be equipped with a device for locking in the isolated position.

F. Lugs shall be suitable for 167 deg F rated wire as a minimum.

G. Standard: Comply with UL 489 with interrupting capacity to comply with available fault currents.

H. Thermal-Magnetic Circuit Breakers: Inverse time-current thermal element for low-level
overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 250 A and larger.

I. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted,
field-adjustable trip setting.

J. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following
field-adjustable settings for circuit breakers rated 200A and greater:

1. Instantaneous trip.
2. Long- and short-time pickup levels.
3. Long- and short-time time adjustments.
4. Ground-fault pickup level, time delay, and I-squared t response.

K. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less
than NEMA FU 1, RK-5.

L. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style fuse
listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse
compartment door.

M. Ground-Fault Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations
with Class A ground-fault protection (6-mA trip).

N. Ground-Fault Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault
protection (30-mA trip).

O. Features and Accessories:

1. Standard frame sizes, trip ratings, and number of poles.
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting
circuits.

4. Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-powered type
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor.

5. Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
6. Undervoltage Trip: Set to operate at 35 to 75 percent of rated voltage without intentional

time delay.
7. Auxiliary Contacts: Provide quantity, type and rating as required by manufacturer for

equipment being served.
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8. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be
removable only when circuit breaker is in off position.

9. Zone-Selective Interlocking: Integral with ground-fault trip unit; for interlocking ground-
fault protection function.

10. Electrical Operator: Provide remote control for on, off, and reset operations.

2.4 ENCLOSURES

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to
comply with environmental conditions at installed location.

B. Enclosure Finish: The enclosure shall be gray baked enamel paint, electrodeposited on cleaned,
phosphatized steel (NEMA 250 Type 1).

C. Conduit Entry: NEMA 250 Types 4, 4X, and 12 enclosures shall contain no knockouts.
NEMA 250 Types 7 and 9 enclosures shall be provided with threaded conduit openings in both
endwalls.

D. Operating Mechanism: The circuit-breaker operating handle shall be externally operable with the
operating mechanism being an integral part of the box, not the cover for disconnect switches and
directly operable through the front cover of the enclosure for molded case breakers. The cover
interlock mechanism shall have an externally operated override. The override shall not
permanently disable the interlock mechanism, which shall return to the locked position once the
override is released. The tool used to override the cover interlock mechanism shall not be required
to enter the enclosure in order to override the interlock.

E. Enclosures designated as NEMA 250 Type 4, 4X stainless steel, 12, or 12K shall have a dual
cover interlock mechanism to prevent unintentional opening of the enclosure cover when the
circuit breaker is ON and to prevent turning the circuit breaker ON when the enclosure cover is
open.

F. NEMA 250 Type 7/9 enclosures shall be furnished with a breather and drain kit to allow their use
in outdoor and wet location applications.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance
with installation tolerances and other conditions affecting performance of the Work.

B. Proceed with installation only after unsatisfactory conditions have been corrected.

1. Commencement of work shall indicate Installer's acceptance of the areas and conditions as
satisfactory.
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3.2 PREPARATION

A. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary electric service according to requirements indicated:

1. Notify Owner no fewer than seven days in advance of proposed interruption of electric
service.

2. Indicate method of providing temporary electric service.
3. Do not proceed with interruption of electric service without Owner's written permission.
4. Comply with NFPA 70E.

3.3 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the
following environmental ratings.

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
2. Outdoor Locations: NEMA 250, Type 3R.
3. Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4X.
5. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:

NEMA 250, Type 12.

3.4 INSTALLATION

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment
served and adjacent surfaces. Maintain required workspace clearances and required clearances
for equipment access doors and panels.

B. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless
otherwise indicated.

C. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic
Controls for Electrical Systems."

D. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

E. Install fuses in fusible devices.

F. Comply with NFPA 70 and NECA 1.

3.5 IDENTIFICATION

A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
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1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.

2. Label each enclosure with engraved metal or laminated-plastic nameplate.

3.6 FIELD QUALITY CONTROL

A. Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

B. Perform tests and inspections with the assistance of a factory-authorized service representative.

C. Tests and Inspections for Switches:

1. Visual and Mechanical Inspection:

a. Inspect physical and mechanical condition.
b. Inspect anchorage, alignment, grounding, and clearances.
c. Verify that the unit is clean.
d. Verify blade alignment, blade penetration, travel stops, and mechanical operation.
e. Verify that fuse sizes and types match the Specifications and Drawings.
f. Verify that each fuse has adequate mechanical support and contact integrity.
g. Inspect bolted electrical connections for high resistance using one of the two

following methods:

1) Use a low-resistance ohmmeter.

a) Compare bolted connection resistance values to values of similar
connections. Investigate values that deviate from those of similar
bolted connections by more than 50 percent of the lowest value.

2) Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench method in accordance with manufacturer's published data or
NETA ATS Table 100.12.

a) Bolt-torque levels shall be in accordance with manufacturer's published
data. In the absence of manufacturer's published data, use NETA ATS
Table 100.12.

h. Verify that operation and sequencing of interlocking systems is as described in the
Specifications and shown on the Drawings.

i. Verify correct phase barrier installation.
j. Verify lubrication of moving current-carrying parts and moving and sliding surfaces.

2. Electrical Tests:

a. Perform resistance measurements through bolted connections with a low-resistance
ohmmeter. Compare bolted connection resistance values to values of similar
connections. Investigate values that deviate from adjacent poles or similar switches
by more than 50 percent of the lowest value.
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b. Measure contact resistance across each switchblade fuse holder. Drop values shall
not exceed the high level of the manufacturer's published data. If manufacturer's
published data are not available, investigate values that deviate from adjacent poles
or similar switches by more than 50 percent of the lowest value.

c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and
phase-to-ground with switch closed, and across each open pole. Apply voltage in
accordance with manufacturer's published data. In the absence of manufacturer's
published data, use Table 100.1 from the NETA ATS. Investigate values of
insulation resistance less than those published in Table 100.1 or as recommended in
manufacturer's published data.

d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each
other by more than 15 percent.

e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection
Systems, Low-Voltage."

D. Tests and Inspections for Molded Case Circuit Breakers:

1. Visual and Mechanical Inspection:

a. Verify that equipment nameplate data are as described in the Specifications and
shown on the Drawings.

b. Inspect physical and mechanical condition.
c. Inspect anchorage, alignment, grounding, and clearances.
d. Verify that the unit is clean.
e. Operate the circuit breaker to ensure smooth operation.
f. Inspect bolted electrical connections for high resistance using one of the two

following methods:

1) Use a low-resistance ohmmeter.

a) Compare bolted connection resistance values to values of similar
connections. Investigate values that deviate from those of similar
bolted connections by more than 50 percent of the lowest value.

2) Verify tightness of accessible bolted electrical connections by calibrated
torque-wrench method in accordance with manufacturer's published data or
NETA ATS Table 100.12.

a) Bolt-torque levels shall be in accordance with manufacturer's published
data. In the absence of manufacturer's published data, use NETA ATS
Table 100.12.

g. Inspect operating mechanism, contacts, and chutes in unsealed units.
h. Perform adjustments for final protective device settings in accordance with the

coordination study.

2. Electrical Tests:

a. Perform resistance measurements through bolted connections with a low-resistance
ohmmeter. Compare bolted connection resistance values to values of similar
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connections. Investigate values that deviate from adjacent poles or similar switches
by more than 50 percent of the lowest value.

b. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and
phase-to-ground with circuit breaker closed, and across each open pole. Apply
voltage in accordance with manufacturer's published data. In the absence of
manufacturer's published data, use Table 100.1 from the NETA ATS. Investigate
values of insulation resistance less than those published in Table 100.1 or as
recommended in manufacturer's published data.

c. Perform a contact/pole resistance test. Drop values shall not exceed the high level
of the manufacturer's published data. If manufacturer's published data are not
available, investigate values that deviate from adjacent poles or similar switches by
more than 50 percent of the lowest value.

d. Perform insulation resistance tests on all control wiring with respect to ground.
Applied potential shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V
rated cable. Test duration shall be one minute. For units with solid state components,
follow manufacturer's recommendation. Insulation resistance values shall be no less
than two megohms.

e. Determine the following by primary current injection:

1) Long-time pickup and delay. Pickup values shall be as specified. Trip
characteristics shall not exceed manufacturer's published time-current
characteristic tolerance band, including adjustment factors.

2) Short-time pickup and delay. Short-time pickup values shall be as specified.
Trip characteristics shall not exceed manufacturer's published time-current
characteristic tolerance band, including adjustment factors.

3) Ground-fault pickup and time delay. Ground-fault pickup values shall be as
specified. Trip characteristics shall not exceed manufacturer's published time-
current characteristic tolerance band, including adjustment factors.

4) Instantaneous pickup. Instantaneous pickup values shall be as specified and
within manufacturer's published tolerances.

f. Test functionality of the trip unit by means of primary current injection. Pickup
values and trip characteristics shall be as specified and within manufacturer's
published tolerances.

g. Perform minimum pickup voltage tests on shunt trip and close coils in accordance
with manufacturer's published data. Minimum pickup voltage of the shunt trip and
close coils shall be as indicated by manufacturer.

h. Verify correct operation of auxiliary features such as trip and pickup indicators; zone
interlocking; electrical close and trip operation; trip-free, anti-pump function; and
trip unit battery condition. Reset all trip logs and indicators. Investigate units that do
not function as designed.

i. Verify operation of charging mechanism. Investigate units that do not function as
designed.

3. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

4. Perform the following infrared scan tests and inspections and prepare reports:

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days
after Final Acceptance, perform an infrared scan of each enclosed switch and circuit
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breaker. Remove front panels so joints and connections are accessible to portable
scanner.

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each
enclosed switch and circuit breaker 11 months after date of Substantial Completion.

c. Instruments and Equipment: Use an infrared scanning device designed to measure
temperature or to detect significant deviations from normal values. Provide
calibration record for device.

5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and
malfunctioning controls and equipment.

E. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and
inspections.

F. Prepare test and inspection reports.

1. Test procedures used.
2. Include identification of each enclosed switch and circuit breaker tested and describe test

results.
3. List deficiencies detected, remedial action taken, and observations after remedial action.

3.7 ADJUSTING

A. Adjust moving parts and operable components to function smoothly and lubricate as
recommended by manufacturer.

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573.16 "Coordination
Studies."

END OF SECTION 262816
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SECTION 263213.16 - GAS-ENGINE-DRIVEN GENERATOR SETS

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes general administrative, material, and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 01:

1. Engine.
2. Gas fuel system.
3. Control and monitoring.
4. Generator overcurrent and fault protection.
5. Generator, exciter, and voltage regulator.
6. Outdoor generator-set enclosure.
7. Remote radiator motors.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

3. Section 263623 "Automatic Transfer Switches" for transfer switches including sensors and
relays to initiate automatic-starting and -stopping signals for engine generators.

1.2 DEFINITIONS

A. EPS: Emergency power supply.

B. EPSS: Emergency power supply system.

C. LP: Liquefied petroleum.

D. Operational Bandwidth: The total variation from the lowest to highest value of a parameter over
the range of conditions indicated, expressed as a percentage of the nominal value of the parameter.

1.3 ACTION SUBMITTALS

A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

2. Include thermal damage curve for generator.
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3. Include time-current characteristic curves for generator protective device.
4. Include fuel consumption in cubic feet per hour at 0.8 power factor at 0.5, 0.75 and 1.0

times generator capacity.
5. Include generator efficiency at 0.8 power factor at 0.5, 0.75, and 1.0 times generator

capacity.
6. Include air flow requirements for cooling and combustion air in cfm at 0.8 power factor,

with air supply temperature of 95 deg F, 80 deg F, 70 deg F, and 50 deg F. Provide
drawings showing requirements and limitations for location of air intake and exhausts.

7. Include generator characteristics, including, but not limited to, kilowatt rating, efficiency,
reactances, and short-circuit current capability.

B. Shop Drawings:

1. Include plans and elevations for engine generator and other components specified.
2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field
connection.

3. Identify fluid drain ports and clearance requirements for proper fluid drain.
4. Design calculations for selecting vibration isolators and seismic restraints and for designing

vibration isolation bases.
5. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments

to structure and to supported equipment. Include base weights.
6. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and

interconnection diagrams showing terminal markings for EPS equipment and functional
relationship between all electrical components.

1.4 INFORMATIONAL SUBMITTALS

A. Qualification Data: For Installer manufacturer and testing agency.

B. Seismic Qualification Data: Certificates, for engine generator, accessories, and components, from
manufacturer.

1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: With engine and generator mounted
on rails, identify center of gravity and total weight, supplied enclosure, and each piece of
equipment not integral to the engine generator, and locate and describe mounting and
anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

C. Source Quality-Control Reports: Including, but not limited to, the following:

1. Certified summary of prototype-unit test report.
2. Certified Test Reports: For components and accessories that are equivalent, but not

identical, to those tested on prototype unit.
3. Certified Summary of Performance Tests: Certify compliance with specified requirement

to meet performance criteria for sensitive loads.
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4. Report of factory test on units to be shipped for this Project, showing evidence of
compliance with specified requirements.

5. Report of sound generation.
6. Report of exhaust emissions showing compliance with applicable regulations.
7. Certified Torsional Vibration Compatibility: Comply with NFPA 110.

D. Field quality-control reports.

E. Warranty: For special warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For engine generators to include in emergency, operation, and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. List of tools and replacement items recommended to be stored at Project for ready
access. Include part and drawing numbers, current unit prices, and source of supply.

b. Operating instructions laminated and mounted adjacent to generator location.
c. Training plan.

1.6 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Fuses: One for every 10 of each type and rating, but no fewer than one of each.
2. Indicator Lamps: Two for every six of each type used, but no fewer than two of each.
3. Filters: One set each of lubricating oil, fuel, and combustion-air filters.
4. Tools: Each tool listed by part number in operations and maintenance manual.

1.7 QUALITY ASSURANCE

A. Installer Qualifications: An authorized representative who is trained and approved by
manufacturer.

B. Testing Agency Qualifications: Accredited by NETA.

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

1.8 WARRANTY

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace components of packaged
engine generators and associated auxiliary components that fail in materials or workmanship
within specified warranty period.
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1. Warranty Period: 1 year from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

1. Caterpillar, Inc.; Electric Power Division.
2. Generac Power Systems, Inc.
3. Kohler Power Systems.
4. MTU America Inc.

B. Source Limitations: Obtain packaged engine generators and auxiliary components through one
source from a single manufacturer.

C. Basis of design is Generac Power Systems, Inc. using the sizing program.  Contractor shall be
responsible to provide calculations if another manufacturer is used to verify generator size with
that specific manufacturer.  Base calculations and loads will be provided upon request.

2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Engine generator housing, engine generator, batteries, battery racks,
silencers, load banks, and sound attenuating equipment, accessories, and components shall
withstand the effects of earthquake motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
when subjected to the seismic forces specified and the unit will be fully operational after
the seismic event."

2. Shake-table testing shall comply with ICC-ES AC156. Testing shall be performed with all
fluids at worst-case normal levels.
Component Importance Factor: 1.5.

B. B11 Compliance: Comply with B11.19.

C. NFPA Compliance:

1. Comply with NFPA 37.
2. Comply with NFPA 70.
3. Comply with NFPA 110 requirements for Level 1 EPSS.

D. UL Compliance: Comply with UL 2200.

E. Engine Exhaust Emissions: Comply with EPA Tier 3 requirements and applicable state and local
government requirements.

http://www.specagent.com/Lookup?ulid=13824
http://www.specagent.com/Lookup?uid=123457164095
http://www.specagent.com/Lookup?uid=123457164098
http://www.specagent.com/Lookup?uid=123457164100
http://www.specagent.com/Lookup?uid=123457164101
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F. Noise Emission: Comply with applicable state and local government requirements for maximum
noise level at adjacent property boundaries due to sound emitted by engine generator including
engine, engine exhaust, engine cooling-air intake and discharge, and other components of
installation. Contractor shall obtain local government information and provide with shop
drawings.

G. Environmental Conditions: Engine generator system shall withstand the following environmental
conditions without mechanical or electrical damage or degradation of performance capability:

1. Ambient Temperature: 41 to 104 deg F.
2. Relative Humidity: Zero to 95 percent.
3. Altitude: Sea level to 1000 feet.

2.3 ENGINE GENERATOR ASSEMBLY DESCRIPTION

A. Factory-assembled and -tested, water-cooled engine, with brushless generator and accessories.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by
a testing agency acceptable to authorities having jurisdiction, and marked for intended location
and use.

C. Power Rating: Standby.

D. Overload Capacity: 110 percent of service load for 1 hour in 12 consecutive hours.

E. EPSS Class: Engine generator shall be classified as Class 2 according to NFPA 110.

F. Service Load: 35 kW / 44 kVA.

G. Power Factor: 0.8, lagging.

H. Frequency: 60 Hz.

I. Voltage: 208 V ac.

J. Phase: Three-phase, four wire, wye.

K. Induction Method: Naturally aspirated.

L. Governor: Adjustable isochronous, with speed sensing.

M. Alternator: Upsized to 60 kW.

N. Mounting Frame: Structural steel framework to maintain alignment of mounted components
without depending on concrete foundation. Provide lifting attachments sized and spaced to
prevent deflection of base during lifting and moving.

1. Rigging Diagram: Inscribed on metal plate permanently attached to mounting frame to
indicate location and lifting capacity of each lifting attachment and generator-set center of
gravity.
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O. Capacities and Characteristics:

1. Power Output Ratings: Nominal ratings as indicated at 0.8 power factor excluding power
required for the continued and repeated operation of the unit and auxiliaries.

2. Nameplates: For each major system component to identify manufacturer's name and
address, and model and serial number of component.

P. Engine Generator Performance:

1. Steady-State Voltage Operational Bandwidth: 3 percent of rated output voltage from no
load to full load.

2. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-
load increase or decrease. Voltage shall recover and remain within the steady-state
operating band within three seconds.

3. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no
load to full load.

4. Steady-State Frequency Stability: When system is operating at any constant load within
the rated load, there shall be no random speed variations outside the steady-state
operational band and no hunting or surging of speed.

5. Transient Frequency Performance: Less than 5 percent variation for 50 percent step-load
increase or decrease. Frequency shall recover and remain within the steady-state operating
band within five seconds.

6. Output Waveform: At no load, harmonic content measured line to line or line to neutral
shall not exceed 5 percent total and 3 percent for single harmonics. Telephone influence
factor, determined according to NEMA MG 1, shall not exceed 50 percent.

7. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 250 percent of rated full-load current for not
less than 10 seconds and then clear the fault automatically, without damage to generator
system components.

8. Start Time:
a. Comply with NFPA 110, Type 10 system requirements.

Q. Engine Generator Performance for Sensitive Loads:

1. Oversizing generator compared with the rated power output of the engine is permissible to
meet specified performance.

a. Nameplate Data for Oversized Generator: Show ratings required by the Contract
Documents rather than ratings that would normally be applied to generator size
installed.

2. Steady-State Voltage Operational Bandwidth: 1 percent of rated output voltage from no
load to full load.

3. Transient Voltage Performance: Not more than 10 percent variation for 50 percent step-
load increase or decrease. Voltage shall recover and remain within the steady-state
operating band within 0.5 second.

4. Steady-State Frequency Operational Bandwidth: Plus or minus 0.25 percent of rated
frequency from no load to full load.
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5. Steady-State Frequency Stability: When system is operating at any constant load within
the rated load, there shall be no random speed variations outside the steady-state
operational band and no hunting or surging of speed.

6. Transient Frequency Performance: Less than 2-Hz variation for 50 percent step-load
increase or decrease. Frequency shall recover and remain within the steady-state operating
band within three seconds.

7. Output Waveform: At no load, harmonic content measured line to neutral shall not exceed
2 percent total with no slot ripple. Telephone influence factor, determined according to
NEMA MG 1, shall not exceed 50 percent.

8. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at system output
terminals, system shall supply a minimum of 300 percent of rated full-load current for not
less than 10 seconds and then clear the fault automatically, without damage to winding
insulation or other generator system components.

9. Excitation System: Performance shall be unaffected by voltage distortion caused by
nonlinear load.

a. Provide permanent magnet excitation for power source to voltage regulator.

10. Start Time:
a. Comply with NFPA 110, Type 10 system requirements.

R. Parallel Engine Generators:

1. Automatic reactive output power control and load sharing between engine generators
operated in parallel.

2. Automatic regulation, automatic connection to a common bus, and automatic
synchronization, with manual controls and instruments to monitor and control paralleling
functions.

3. Protective relays required for equipment and personnel safety.
4. Paralleling suppressors to protect excitation systems.
5. Reverse power protection.
6. Loss of field protection.

2.4 GAS ENGINE

A. Fuel: LP vapor.

B. Rated Engine Speed: 1800 rpm.

C. Lubrication System: Engine or skid-mounted.

1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and smaller
while passing full flow.

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature.
Unit shall be capable of full flow and is designed to be fail-safe.

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable container
with no disassembly and without use of pumps, siphons, special tools, or appliances.
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D. Jacket Coolant Heater: Electric-immersion type, factory installed in coolant jacket system.
Comply with UL 499 and with NFPA 110 requirements for Level 1 equipment for heater
capacity.

E. Integral Cooling System: Closed loop, liquid cooled, with radiator factory mounted on engine
generator mounting frame and integral engine-driven coolant pump.

1. Coolant: Solution of 50 percent ethylene-glycol-based antifreeze and 50 percent water,
with anticorrosion additives as recommended by engine manufacturer.

2. Size of Radiator: Adequate to contain expansion of total system coolant from cold start to
110 percent load condition.

3. Expansion Tank: Constructed of welded steel plate and rated to withstand maximum
closed-loop coolant system pressure for engine used. Equip with gage glass and petcock.

4. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow
automatically to maintain optimum constant coolant temperature as recommended by
engine manufacturer.

5. Coolant Hose: Flexible assembly with inside surface of nonporous rubber and outer
covering of aging-, ultraviolet-, and abrasion-resistant fabric.

a. Rating: 50-psig maximum working pressure with coolant at 180 deg F, and
noncollapsible under vacuum.

b. End Fittings: Flanges or steel pipe nipples with clamps to suit piping and equipment
connections.

F. Muffler/Silencer:

1. Critical type, sized as recommended by engine manufacturer and selected with exhaust
piping system to not exceed engine manufacturer's engine backpressure requirements.

a. Minimum sound attenuation of 25 dB at 500 Hz.
b. Sound level measured at a distance of 25 feet from exhaust discharge after

installation is complete shall be 78 dBA or less.

2. Semicritical type, sized as recommended by engine manufacturer and selected with exhaust
piping system to not exceed engine manufacturer's engine backpressure requirements.

a. Minimum sound attenuation of 18 dB at 500 Hz.
b. Sound level measured at a distance of 25 feet from exhaust discharge after

installation is complete shall be 85 dBA or less.

3. Commercial type, sized as recommended by engine manufacturer and selected with
exhaust piping system to not exceed engine manufacturer's engine backpressure
requirements.

a. Minimum sound attenuation of 12 dB at 500 Hz.
b. Sound level measured at a distance of 25 feet from exhaust discharge after

installation is complete shall be 90 dBA or less.

G. Air-Intake Filter: Standard-duty, engine-mounted air cleaner with replaceable dry-filter element
and "blocked filter" indicator.
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H. Starting System: 12-V electric, with negative ground.

1. Components: Sized so they are not damaged during a full engine-cranking cycle with
ambient temperature at maximum specified in "Performance Requirements" Article.

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine
flywheel without binding.

1. Cranking Cycle: As required by NFPA 110 for system level specified.
2. Battery: Lead acid, with capacity within ambient temperature range specified in

"Performance Requirements" Article to provide specified cranking cycle at least three
times without recharging.

3. Battery Compartment: Factory fabricated of metal with acid-resistant finish and thermal
insulation. Thermostatically controlled heater shall be arranged to maintain battery above
50 deg F regardless of external ambient temperature within range specified in
"Performance Requirements" Article. Include accessories required to support and fasten
batteries in place. Provide ventilation to exhaust battery gases.

4. Battery Stand: Factory-fabricated, two-tier metal with acid-resistant finish designed to hold
the quantity of battery cells required and to maintain the arrangement to minimize lengths
of battery interconnections.

5. Battery-Charging Alternator: Factory mounted on engine with solid-state voltage
regulation and 35 A minimum continuous rating.

6. Battery Charger: Current-limiting, automatic-equalizing and float-charging type designed
for lead-acid batteries. Unit shall comply with UL 1236 and include the following features:

a. Operation: Equalizing-charging rate of 10 A shall be initiated automatically after
battery has lost charge until an adjustable equalizing voltage is achieved at battery
terminals. Unit shall then be automatically switched to a lower float-charging mode
and shall continue to operate in that mode until battery is discharged again.

b. Automatic Temperature Compensation: Adjust float and equalize voltages for
variations in ambient temperature from minus 40 deg F to 140 deg F to prevent
overcharging at high temperatures and undercharging at low temperatures.

c. Automatic Voltage Regulation: Maintain constant output voltage regardless of input
voltage variations up to plus or minus 10 percent.

d. Ammeter and Voltmeter: Flush mounted in door. Meters shall indicate charging
rates.

e. Safety Functions: Sense abnormally low battery voltage and close contacts
providing low battery voltage indication on control and monitoring panel. Sense
high battery voltage and loss of ac input or dc output of battery charger. Either
condition shall close contacts that provide a battery-charger malfunction indication
at system control and monitoring panel.

f. Enclosure and Mounting: NEMA 250, Type 1, wall-mounted cabinet.

2.5 GAS FUEL SYSTEM

A. Natural Gas Piping: Comply with requirements in Section 231123 "Facility Natural Gas Piping."

B. LP Gas Piping: Comply with requirements in Section 231126 "Facility Liquefied-Petroleum Gas
Piping."

C. Gas Train: Comply with NFPA 37.
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D. Engine Fuel System:

E. LP Vapor-Withdrawal System:

1. Carburetor.
2. Secondary Gas Regulators: One for each fuel type, with atmospheric vents piped to

building exterior.
3. Fuel-Shutoff Solenoid Valves: NRTL-listed, normally closed, safety shutoff valves; one

for each fuel source.
4. Fuel Filters: One for each fuel type.
5. Manual Fuel Shutoff Valves: One for each fuel type.
6. Flexible Fuel Connectors: Minimum one for each fuel connection.
7. LP gas flow adjusting valve.
8. Fuel change gas pressure switch.

2.6 CONTROL AND MONITORING

A. Automatic Starting System Sequence of Operation: When mode-selector switch on the control
and monitoring panel is in the automatic position, remote-control contacts in one or more separate
automatic transfer switches initiate starting and stopping of engine generator. When mode-
selector switch is switched to the on position, engine generator starts. The off position of same
switch initiates generator-set shutdown. When engine generator is running, specified system or
equipment failures or derangements automatically shut down engine generator and initiate alarms.

B. Provide minimum run time control set for 15 minutes with override only by operation of a remote
emergency-stop switch.

C. Comply with UL 508A.

D. Configuration:

1. Operating and safety indications, protective devices, basic system controls, and engine
gages shall be grouped in a common control and monitoring panel mounted on the engine
generator. Mounting method shall isolate the control panel from generator-set vibration.
Panel shall be powered from the engine generator battery.

a. Wall-Mounting Cabinet Construction: Rigid, self-supporting steel unit complying
with NEMA ICS 6.

E. Control and Monitoring Panel:

1. Digital controller with integrated LCD, controls, and microprocessor, capable of local and
remote control, monitoring, and programming, with battery backup.

2. Instruments: Located on the control and monitoring panel and viewable during operation.

a. Engine lubricating-oil pressure gage.
b. Engine-coolant temperature gage.
c. DC voltmeter (alternator battery charging).
d. Running-time meter.
e. AC voltmeter, for each phase.
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f. AC ammeter, for each phase.
g. AC frequency meter.
h. Generator-voltage adjusting rheostat.

3. Controls and Protective Devices: Controls, shutdown devices, and common visual alarm
indication, including the following:

a. Cranking control equipment.
b. Run-Off-Auto switch.
c. Control switch not in automatic position alarm.
d. Overcrank alarm.
e. Overcrank shutdown device.
f. Low water temperature alarm.
g. High engine temperature prealarm.
h. High engine temperature.
i. High engine temperature shutdown device.
j. Overspeed alarm.
k. Overspeed shutdown device.
l. Low fuel main tank.

1) Low-fuel-level alarm shall be initiated when the level falls below that
required for operation for the duration required for the indicated EPSS class.

m. Coolant low-level alarm.
n. Coolant low-level shutdown device.
o. Coolant high-temperature prealarm.
p. Coolant high-temperature alarm.
q. Coolant low-temperature alarm.
r. Coolant high-temperature shutdown device.
s. EPS supplying load indicator.
t. Battery high-voltage alarm.
u. Low cranking voltage alarm.
v. Battery-charger malfunction alarm.
w. Battery low-voltage alarm.
x. Lamp test.
y. Contacts for local and remote common alarm.
z. Low-starting air pressure alarm.
aa. Low-starting hydraulic pressure alarm.
bb. Remote manual stop shutdown device.
cc. Air shutdown damper alarm when used.
dd. Air shutdown damper shutdown device when used.
ee. Hours of operation.
ff. Engine generator metering, including voltage, current, Hz, kW, kVA, and power

factor.
gg. Generator overcurrent protective device not closed alarm.

F. Connection to Datalink:

1. A separate terminal block, factory wired to Form C dry contacts, for each alarm and status
indication.
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2. Provide connections for datalink transmission of indications to remote data terminals via
ModBus or Ethernet. Data system connections to terminals are covered in Section 260913
"Electrical Power Monitoring and Control."

G. Remote Alarm Annunciator: An LED indicator light labeled with proper alarm conditions shall
identify each alarm event, and a common audible signal shall sound for each alarm condition.
Silencing switch in face of panel shall silence signal without altering visual indication. Connect
so that after an alarm is silenced, clearing of initiating condition will reactivate alarm until
silencing switch is reset. Cabinet and faceplate are surface- or flush-mounting type to suit
mounting conditions indicated.

1. Overcrank alarm.
2. Coolant low-temperature alarm.
3. High engine temperature prealarm.
4. High engine temperature alarm.
5. Low lube oil pressure alarm.
6. Overspeed alarm.
7. Low fuel main tank alarm.
8. Low coolant level alarm.
9. Low cranking voltage alarm.
10. Contacts for local and remote common alarm.
11. Audible-alarm silencing switch.
12. Air shutdown damper when used.
13. Run-Off-Auto switch.
14. Control switch not in automatic position alarm.
15. Fuel tank derangement alarm.
16. Fuel tank high-level shutdown of fuel supply alarm.
17. Lamp test.
18. Low cranking voltage alarm.
19. Generator overcurrent protective device not closed.

H. Remote Emergency-Stop Switch: Flush; wall mounted, unless otherwise indicated; and labeled.
Push button shall be protected from accidental operation.

I. Supporting Items: Include sensors, transducers, terminals, relays, and other devices and include
wiring required to support specified items. Locate sensors and other supporting items on engine
or generator, unless otherwise indicated.

2.7 GENERATOR OVERCURRENT AND FAULT PROTECTION

A. Overcurrent protective devices shall be coordinated to optimize selective tripping when a short
circuit occurs.

1. Overcurrent protective devices for the entire EPSS shall be coordinated to optimize
selective tripping when a short circuit occurs. Coordination of protective devices shall
consider both utility and EPSS as the voltage source.

2. Overcurrent protective devices for the EPSS shall be accessible only to authorized
personnel.
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B. Generator Overcurrent Protective Device:

1. Molded-case circuit breaker, thermal-magnetic type; 100 percent rated; complying with
UL 489:

a. Tripping Characteristic: Designed specifically for generator protection.
b. Trip Rating: Matched to generator output rating.
c. Shunt Trip: Connected to trip breaker when engine generator is shut down by other

protective devices.
d. Mounting: Adjacent to or integrated with control and monitoring panel.

2. Molded-case circuit breaker, electronic-trip type; 100 percent rated; complying with
UL 489:

a. Tripping Characteristics: Adjustable long-time and short-time delay and
instantaneous.

b. Trip Settings: Selected to coordinate with generator thermal damage curve.
c. Shunt Trip: Connected to trip breaker when engine generator is shut down by other

protective devices.
d. Mounting: Adjacent to or integrated with control and monitoring panel.

3. Insulated-case circuit breaker, electronic-trip type; 100 percent rated; complying with
UL 489:

a. Tripping Characteristics: Adjustable long-time and short-time delay and
instantaneous.

b. Trip Settings: Selected to coordinate with generator thermal damage curve.
c. Shunt Trip: Connected to trip breaker when engine generator is shut down by other

protective devices.
d. Mounting: Adjacent to, or integrated with control and monitoring panel.

4. Molded-case type disconnect switch, 100 percent rated:

a. Trip Rating: Matched to generator output rating.
b. Shunt Trip: Connected to trip switch when signaled by generator protector or by

other protective devices.

C. Generator Protector: Microprocessor-based unit shall continuously monitor current level in each
phase of generator output, integrate generator heating effect over time, and predict when thermal
damage of alternator will occur. When signaled by generator protector or other generator-set
protective devices, a shunt-trip device in the generator disconnect switch shall open the switch to
disconnect the generator from load circuits. Protector performs the following functions:

1. Initiates a generator overload alarm when generator has operated at an overload equivalent
to 110 percent of full-rated load for 60 seconds. Indication for this alarm is integrated with
other generator-set malfunction alarms. Contacts shall be available for load shed functions.

2. Under single or three-phase fault conditions, regulates generator to 300 percent of rated
full-load current for up to 10 seconds.
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3. As overcurrent heating effect on the generator approaches the thermal damage point of the
unit, protector switches the excitation system off, opens the generator disconnect device,
and shuts down the engine generator.

4. Senses clearing of a fault by other overcurrent devices and controls recovery of rated
voltage to avoid overshoot.

D. Ground-Fault Indication: Comply with NFPA 70, "Emergency System" signals for ground fault.

1. Indicate ground fault with other engine generator alarm indications.
2. Trip generator protective device on ground fault.

2.8 GENERATOR, EXCITER, AND VOLTAGE REGULATOR

A. Comply with NEMA MG 1.

B. Drive: Generator shaft shall be directly connected to engine shaft. Exciter shall be rotated
integrally with generator rotor.

C. Electrical Insulation: Class H.

D. Stator-Winding Leads: Brought out to terminal box to permit future reconnection for other
voltages if required. Provide six lead alternator.

E. Range: Provide broad range of output voltage by adjusting the excitation level.

F. Construction shall prevent mechanical, electrical, and thermal damage due to vibration, overspeed
up to 125 percent of rating, and heat during operation at 110 percent of rated capacity.

G. Enclosure: Dripproof.

H. Instrument Transformers: Mounted within generator enclosure.

I. Voltage Regulator: Solid-state type, separate from exciter, providing performance as
specified and as required by NFPA 110.

1. Adjusting Rheostat on Control and Monitoring Panel: Provide plus or minus 5 percent
adjustment of output-voltage operating band.

2. Maintain voltage within 30 percent on one step, full load.
3. Provide anti-hunt provision to stabilize voltage.
4. Maintain frequency within 15 percent and stabilize at rated frequency within 5 seconds.

J. Strip Heater: Thermostatically controlled unit arranged to maintain stator windings above dew
point.

K. Windings: Two-thirds pitch stator winding and fully linked amortisseur winding.

L. Subtransient Reactance: 12 percent, maximum.
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2.9 OUTDOOR GENERATOR-SET ENCLOSURE

A. Description:

1. Vandal-resistant, sound-attenuating, weatherproof steel housing, wind resistant up to 100
mph. Multiple panels shall be lockable and provide adequate access to components
requiring maintenance. Panels shall be removable by one person without tools. Instruments
and control shall be mounted within enclosure.

a. Sound Attenuation Level: 2.

2. Prefabricated or pre-engineered galvanized-steel-clad, integral structural-steel-framed,
walk-in enclosure, erected on concrete foundation.

B. Structural Design and Anchorage: Comply with ASCE/SEI 7 for wind loads up to 100 mph.

C. Seismic Design: Comply with seismic requirements in Section 260548.16 "Seismic Controls for
Electrical Systems."

D. Hinged Doors: With padlocking provisions.

E. Space Heater: Thermostatically controlled and sized to prevent condensation.

F. Lighting: Provide weather-resistant LED lighting with 50 fc average maintained.

G. Thermal Insulation: Manufacturer's standard materials and thickness selected in coordination with
space heater to maintain winter interior temperature within operating limits required by engine
generator components.

H. Muffler Location: External to enclosure.

I. Engine Cooling Airflow through Enclosure: Maintain temperature rise of system components
within required limits when unit operates at 110 percent of rated load for 2 hours with ambient
temperature at top of range specified in system service conditions.

1. Louvers: Fixed-engine, cooling-air inlet and discharge. Storm-proof and drainable louvers
prevent entry of rain and snow.

2. Automatic Dampers: At engine cooling-air inlet and discharge. Dampers shall be closed to
reduce enclosure heat loss in cold weather when unit is not operating.

3. Ventilation: Provide temperature-controlled exhaust fan interlocked to prevent operation
when engine is running.

J. Interior Lights with Switch: Factory-wired, vapor-proof fixtures within housing; arranged to
illuminate controls and accessible interior. Arrange for external electrical connection.

1. AC lighting system and connection point for operation when remote source is available.
2. DC lighting system for operation when remote source and generator are both unavailable.

K. Convenience Outlets: Factory wired, GFCI. Arrange for external electrical connection.
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2.10 FINISHES

A. Indoor and Outdoor Enclosures and Components: Manufacturer's standard finish over corrosion-
resistant pretreatment and compatible primer.

2.11 SOURCE QUALITY CONTROL

A. Prototype Testing: Factory test engine generator using same engine model, constructed of
identical or equivalent components and equipped with identical or equivalent accessories.

1. Tests: Comply with IEEE 115 and with NFPA 110, Level 1 Energy Converters.

B. Project-Specific Equipment Tests: Before shipment, factory test engine generator and other
system components and accessories manufactured specifically for this Project. Perform tests at
rated load and power factor. Include the following tests:

1. Test components and accessories furnished with installed unit that are not identical to those
on tested prototype to demonstrate compatibility and reliability.

2. Test generator, exciter, and voltage regulator as a unit.
3. Full load run.
4. Maximum power.
5. Voltage regulation.
6. Transient and steady-state governing.
7. Single-step load pickup.
8. Safety shutdown.
9. Provide 14 days' advance notice of tests and opportunity for observation of tests by Owner's

representative.
10. Report factory test results within 10 days of completion of test.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine areas, equipment bases, and conditions, with Installer present, for compliance with
requirements for installation and other conditions affecting packaged engine generator
performance.

B. Examine roughing-in for piping systems and electrical connections. Verify actual locations of
connections before packaged engine generator installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 PREPARATION

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied
by Owner or others unless permitted under the following conditions and then only after arranging
to provide temporary electrical service according to requirements indicated:



GAS-ENGINE-DRIVEN GENERATOR SETS
017320-17

Bucks County Free Library Doylestown Branch
IT & Server Room

263213.16 - 17

1. Notify Owner no fewer than two working days in advance of proposed interruption of
electrical service.

2. Do not proceed with interruption of electrical service without Owner's written permission.

3.3 INSTALLATION

A. Comply with NECA 1 and NECA 404.

B. Comply with packaged engine generator manufacturers' written installation and alignment
instructions and with NFPA 110.

C. Equipment Mounting:

1. Install packaged engine generators on cast-in-place concrete equipment bases. Comply
with requirements for equipment bases and foundations specified in Section 033000 "Cast-
in-Place Concrete."

2. Coordinate size and location of concrete bases for packaged engine generators. Cast
anchor-bolt inserts into bases. Concrete, reinforcement, and formwork requirements are
specified with concrete.

3. Install packaged engine generator having a minimum deflection of 1 inch on 4-inch-high
concrete base. Secure enclosure to anchor bolts installed in concrete bases. Concrete base
construction is specified in Section 260548.16 "Seismic Controls for Electrical Systems."

D. Install packaged engine generator to provide access, without removing connections or
accessories, for periodic maintenance.

E. Exhaust System: Install Schedule 40, black steel piping with welded joints and connect to engine
muffler. Install thimble at wall. Piping shall be same diameter as muffler outlet.

1. Install flexible connectors and steel piping materials according to requirements in
Section 232116 "Hydronic Piping Specialties."

2. Insulate muffler/silencer and exhaust system components according to requirements in
Section 230719 "HVAC Piping Insulation."

3. Install isolating thimbles where exhaust piping penetrates combustible surfaces with a
minimum of 9-inch clearance from combustibles.

F. Drain Piping: Install condensate drain piping to muffler drain outlet with a shutoff valve,
stainless-steel flexible connector, and Schedule 40, black steel pipe, the full size of the drain
connection, with welded joints.

G. Gaseous Fuel Piping:

1. Natural gas piping, valves, and specialties for gas distribution are specified in
Section 231123 "Facility Natural Gas Piping."

2. LP gas piping, valves, and specialties for gas piping are specified in Section 231126
"Facility Liquefied-Petroleum Gas Piping."

H. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not
specified to be factory mounted.
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3.4 CONNECTIONS

A. Piping installation requirements are specified in other Sections. Drawings indicate general
arrangement of piping and specialties.

B. Connect fuel, cooling-system, and exhaust-system piping adjacent to packaged engine generator
to allow service and maintenance.

C. Connect engine exhaust pipe to engine with flexible connector.

D. Gaseous Fuel Connections:

1. Connect fuel piping to engines with a gate valve and union and flexible connector.
2. Install manual shutoff valve in a remote location to isolate gaseous fuel supply to the

generator.
3. Vent gas pressure regulators outside building a minimum of 60 inches from building

openings.

E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical
Systems."

F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Provide a minimum of one 90-degree bend in flexible conduit routed to the engine
generator from a stationary element.

G. Balance single-phase loads to obtain a maximum of 10 percent unbalance between any two
phases.

3.5 IDENTIFICATION

A. Identify system components according to Section 230553 "Identification for HVAC Piping and
Equipment" and Section 260553 "Identification for Electrical Systems."

B. Install a sign indicating the generator neutral is bonded to the main service neutral at the main
service location.

3.6 FIELD QUALITY CONTROL

A. Testing Agency:

1. Owner will engage a qualified testing agency to perform tests and inspections.
2. Engage a qualified testing agency to perform tests and inspections.
3. Engage a factory-authorized service representative to test and inspect components,

assemblies, and equipment installations, including connections.
4. Perform tests and inspections with the assistance of a factory-authorized service

representative.

B. Tests and Inspections:
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1. Perform tests recommended by manufacturer and each visual and mechanical inspection
and electrical and mechanical test listed in the first two subparagraphs below as specified
in the NETA ATS. Certify compliance with test parameters.

a. Visual and Mechanical Inspection:

1) Compare equipment nameplate data with drawings and specifications.
2) Inspect physical and mechanical condition.
3) Inspect anchorage, alignment, and grounding.
4) Verify the unit is clean.

b. Electrical and Mechanical Tests:

1) Perform insulation-resistance tests in accordance with IEEE 43.

a) Machines larger than 200 hp . Test duration shall be 10 minutes.
Calculate polarization index.

b) Machines 200 hp or less. Test duration shall be one minute. Calculate
the dielectric-absorption ratio.

2) Test protective relay devices.
3) Verify phase rotation, phasing, and synchronized operation as required by the

application.
4) Functionally test engine shutdown for low oil pressure, overtemperature,

overspeed, and other protection features as applicable.
5) Perform vibration test for each main bearing cap.
6) Verify correct functioning of the governor and regulator.

2. NFPA 110 Acceptance Tests: Perform tests required by NFPA 110 that are additional to
those specified here, including, but not limited to, single-step full-load pickup test.

3. Battery Tests: Equalize charging of battery cells according to manufacturer's written
instructions. Record individual cell voltages.

a. Measure charging voltage and voltages between available battery terminals for full-
charging and float-charging conditions. Check electrolyte level and specific gravity
under both conditions.

b. Test for contact integrity of all connectors. Perform an integrity load test and a
capacity load test for the battery.

c. Verify acceptance of charge for each element of the battery after discharge.
d. Verify that measurements are within manufacturer's specifications.

4. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-
charging conditions.

5. System Integrity Tests: Methodically verify proper installation, connection, and integrity
of each element of engine generator system before and during system operation. Check for
air, exhaust, and fluid leaks.

6. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40-inch wg.
Connect to exhaust line close to engine exhaust manifold. Verify that back pressure at full-
rated load is within manufacturer's written allowable limits for the engine.

7. Exhaust Emissions Test: Comply with applicable government test criteria.
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8. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to measure
voltage and frequency transients for 50 and 100 percent step-load increases and decreases,
and verify that performance is as specified.

9. Harmonic-Content Tests: Measure harmonic content of output voltage at 25 percent and
100 percent of rated linear load. Verify that harmonic content is within specified limits.

10. Noise Level Tests: Measure A-weighted level of noise emanating from generator-set
installation, including engine exhaust and cooling-air intake and discharge, at four
locations 25 feet from edge of the generator enclosure and on the property line, and
compare measured levels with required values.

C. Coordinate tests with tests for transfer switches and run them concurrently.

D. Test instruments shall have been calibrated within the last 12 months, traceable to NIST
Calibration Services, and adequate for making positive observation of test results. Make
calibration records available for examination on request.

E. Leak Test: After installation, charge exhaust, coolant, and fuel systems and test for leaks. Repair
leaks and retest until no leaks exist.

F. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor
rotation and unit operation for generator and associated equipment.

G. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

H. Remove and replace malfunctioning units and retest as specified above.

I. Retest: Correct deficiencies identified by tests and observations and retest until specified
requirements are met.

J. Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation resistances, time delays, and other values and observations. Attach a label or tag to
each tested component indicating satisfactory completion of tests.

K. Infrared Scanning: After Substantial Completion, but not more than 60 days after final
acceptance, perform an infrared scan of each power wiring termination and each bus connection
while running with maximum load. Remove all access panels so terminations and connections
are accessible to portable scanner.

1. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan 11 months
after date of Substantial Completion.

2. Instrument: Use an infrared scanning device designed to measure temperature or to detect
significant deviations from normal values. Provide calibration record for device.

3. Record of Infrared Scanning: Prepare a certified report that identifies terminations and
connections checked and that describes scanning results. Include notation of deficiencies
detected, remedial action taken, and observations after remedial action.



GAS-ENGINE-DRIVEN GENERATOR SETS
017320-21

Bucks County Free Library Doylestown Branch
IT & Server Room

263213.16 - 21

3.7 MAINTENANCE SERVICE

A. Initial Maintenance Service: Beginning at Substantial Completion, provide 12 months' full
maintenance by skilled employees of manufacturer's designated service organization. Include
quarterly exercising to check for proper starting, load transfer, and running under load. Include
routine preventive maintenance as recommended by manufacturer and adjusting as required for
proper operation. Provide parts and supplies same as those used in the manufacture and
installation of original equipment.

3.8 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain packaged engine generators.

END OF SECTION 263213.16
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SECTION 263623 – AUTOMATIC TRANSFER SWITCHES

PART 1 - GENERAL

1.1 SUMMARY.

A. Section includes general administrative, material, and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 01:

1. Transfer switches rated 600 V and less and shall be fully rated for 100% amperage rating
of the service entrance size, including the following:
a. Automatic transfer switches.

B. Related Requirements:

1. Section 260010 "Supplemental Requirements for Electrical" for additional abbreviations,
definitions, submittals, qualifications, testing agencies, and other Project requirements
applicable to Work specified in this Section.

2. Section 230501 “Basic Electrical Requirements” for additional Project requirements
applicable to Work specified in this Section.

1.2 SUBMITTALS.

A. Product Data: For each type of product indicated. Include rating capacities, weights, operating
characteristics, furnished specialties, and accessories.

B. Shop Drawings: Dimensioned plans, elevations, sections, and details showing minimum
clearances, conductor entry provisions, gutter space, installed features and devices, and material
lists for each switch specified.

C. Wiring Diagrams: Detail wiring for transfer switches and differentiate between manufacturer-
installed and field-installed wiring. Show both power and control wiring.

D. Qualification Data: For manufacturer.

E. Field quality-control test reports.

F. Product Certificates: Signed by manufacturer certifying that products furnished comply with
requirements and that switches have been tested for load ratings and short-circuit closing and
withstand ratings applicable to units for Project.

G. Operation and Maintenance Data: For each type of product to include in emergency, operation,
and maintenance manuals. In addition to items specified in Division 01 Section "Operation and
Maintenance Data," include the following:

1. Features and operating sequences, both automatic and manual.
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2. List of all factory settings of relays; provide relay-setting and calibration instructions,
including software, where applicable.

1.3 QUALITY ASSURANCE

A. Manufacturer Qualifications: Maintain a service center capable of providing training, parts, and
emergency maintenance repairs within a response period of less than eight hours from time of
notification.

B. Source Limitations: Obtain automatic transfer switches and remote annunciators control panels
through one source from a single manufacturer.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in the National
Electrical Code, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

D. Comply with NEMA ICS 1.

E. Comply with NFPA 110.

F. Comply with UL 1008 unless requirements of these Specifications are stricter.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Store transfer switches indoors in clean, dry space with uniform temperature to prevent
condensation. Protect from exposure to dirt, fumes, water, corrosive substances, and physical
damage.

B. If stored in areas subject to weather, cover transfer switches to protect them from weather, dirt,
dust, corrosive substances, and physical damage. Remove loose packing and flammable materials
from inside controllers; install electric heating of sufficient wattage to prevent condensation.

1.5 WARRANTY

A. Refer to Division 01 60 00 Product Requirements specification for warranty registration
requirements.

B. Each piece of equipment shall be warranted by the equipment manufacturer to be free of defects
in material and workmanship. The equipment supplier shall provide a full year of warranty on the
entire system, including on-the-premises maintenance service during normal working hours at no
cost to owner for parts or labor.



AUTOMATIC TRANSFER SWITCHES
263623-3

Bucks County Free Library Doylestown Branch
IT & Server Room

PART 2 - PRODUCTS.

2.1 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements:

1. ASCO Power Technologies by Schneider Electric.

2. Kohler Power Systems.

3. MTU America, Inc.

2.2 GENERAL TRANSFER SWITCH PRODUCT REQUIREMENTS.

A. Tested Fault-Current Closing and Withstand Ratings:  Adequate for duty imposed by protective
devices at installation locations in Project under the fault conditions indicated, based on testing
according to UL 1008.

B. Solid-State Controls: Repetitive accuracy of all settings shall be plus or minus 2 percent or better
over an operating temperature range of minus 20 to plus 70 deg C.

C. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge
withstand capability requirements when tested according to IEEE C62.41. Components shall meet
or exceed voltage-impulse withstand test of NEMA ICS 1.

D. Electrical Operation: Accomplish by a non-fused, momentarily energized solenoid or electric-
motor- operated mechanism, mechanically and electrically interlocked in both directions.

E. Switch Characteristics: Designed for continuous-duty repetitive transfer of full-rated current
between active power sources.

1. Limitation: Switches using molded-case switches or circuit breakers or insulated-case
circuit- breaker components are not acceptable.

2. Switch Action: Double Throw; mechanically held in both directions.
3. Contacts: Silver composition or silver alloy for load-current switching. Conventional

automatic transfer-switch units rated 225 A and greater have separate arcing contacts.
4. Indicated Current Ratings: Apply as defined in UL 1008 for continuous loading and total

system transfer, including tungsten filament lamp loads not exceeding 30 percent of switch
ampere rating, unless otherwise indicated.

F. Neutral Terminal: Solid and fully rated.

G. Annunciation, Control, and Programming Interface Components: Devices at transfer switches for
communicating with remote programming devices and annunciators, shall have communication
capability matched with remote device.

H. Factory Wiring: Train and bundle factory wiring and label, consistent with Shop Drawings, either
by color-code or by numbered or lettered wire and cable tape markers at terminations. Color-
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coding and wire and cable tape markers are specified in Division 26 Section "Identification for
ElectricalSystems”.

1. Designated Terminals: Pressure type, suitable for types and sizes of field wiring indicated.
2. Power-Terminal Arrangement and Field-Wiring Space: Suitable for top, side, or bottom

entrance of feeder conductors as indicated.
3. Control Wiring: Equipped with lugs suitable for connection to terminal strips.

I. Enclosures: General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508,
unless otherwise indicated.

J. Programming/testing: contractor shall program generator control panel and associated automatic
transfer switch to be tested once a week. Testing shall be programmed in the respective automatic
transfer switch for every Tuesday at 6:30am and shall run for 20 minutes.

2.3 AUTOMATIC TRANSFER SWITCHES.

A. Three Pole, solid neutral within a NEMA I enclosure.

B. Comply with Level 1 equipment according to NFPA 110.

C. Comply with National Electric Code.

D. Switching Arrangement: Double-throw type, incapable of pauses or intermediate position stops
during normal functioning, unless otherwise indicated.

E. Manual Switch Operation: Unloaded. Control circuit automatically disconnects from electrical
operator during manual operation

F. Digital Communication Interface: Matched to capability of remote annunciator. Provide
MODBUS-RTU interface module for Building Automation System connectivity and metering

G. Automatic Transfer-Switch Features:

1. Undervoltage Sensing for Each Phase of Normal Source: Sense low phase-to-ground
voltage on each phase. Pickup voltage shall be adjustable from 85 to 100 percent of
nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value. Factory
set for pickup at 90 percent and dropout at 85 percent.

2. Adjustable Time Delay: For override of normal-source voltage sensing to delay transfer
and engine start signals. Adjustable from zero to six seconds, and factory set for onesecond.

3. Voltage/Frequency Lockout Relay: Prevent premature transfer to generator. Pickup voltage
shall be adjustable from 85 to 100 percent of nominal. Factory set for pickup at 90 percent.
Pickup frequency shall be adjustable from 90 to 100 percent of nominal. Factory set for
pickup at 95 percent.

4. Audible Alarms: Transfer switch shall be equipped with audible alarms that indicate the
transfer switch is in other than normal position. A silencing switch is permitted to be
installed in the alarm circuit provided an “ALARM SILENCED” indicating light is
installed.
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5. Time Delay for Retransfer to Normal Source: Adjustable from 0 to 30 minutes, and factory
set for 10 minutes to automatically defeat delay on loss of voltage or sustained under-
voltage of emergency source, provided normal supply has been restored.

6. Test Switch: Simulate normal-source failure.
7. Switch-Position Pilot Lights: Indicate source to which load is connected.
8. Source-Available Indicating Lights: Supervise sources via transfer-switch normal- and

emergency-source sensing circuits.

a. Normal Power Supervision: Green light with nameplate engraved "Normal Source
Available”.

b. Emergency Power Supervision: Red light with nameplate engraved "Emergency
Source Available”.

9. Unassigned Auxiliary Contacts: Two normally open, single-pole, double-throw contacts
for each switch position, rated 10 A at 240-Vac.

10. Transfer Override Switch: Overrides automatic retransfer control so automatic transfer
switch will remain connected to emergency power source regardless of condition of normal
source. Flashing pilot light indicates override status. This condition shall also be indicated
on the remove annunciator.

11. Engine Starting Contacts: One isolated and normally closed, and one isolated and normally
open; rated 10 A at 32-V dc minimum.

12. Contractor shall provide all associated start signal wiring (2/C #18 AWG) in a ¾” minimum
conduit from transfer switch to generator controller.

13. Engine-Generator Exerciser: Solid-state, programmable-time switch starts engine
generator and transfers load to it from normal source for a preset time, then retransfers and
shuts down engine after a preset cool-down period. Initiates exercise cycle at preset
intervals adjustable from 7 to 30 days. Running periods are adjustable from 10 to 30
minutes. Factory settings are for 7-day exercise cycle, 20-minute running period, and 5-
minute cool-down period. Exerciser features include the following:

a. Exerciser Transfer Selector Switch: Permits selection of exercise with and without
load transfer.

b. Push-button programming control with digital display of settings.
c. Integral battery operation of time switch when normal control power is not available.

2.4 SOURCE QUALITY CONTROL

A. Factory test and inspect components, assembled switches, and associated equipment. Ensure
proper operation. Check transfer time and voltage, frequency, and time-delay settings for
compliance with specified requirements. Perform dielectric strength test complying with NEMA
ICS 1.

PART 3 - EXECUTION.

3.1 INSTALLATION.

A. Identify components according to Division 26 Section "Identification for Electrical Systems”.
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B. Set field-adjustable intervals and delays, relays, and engine exerciser clock:

3.2 CONNECTIONS.

A. Wiring to Remote Components: Match type and number of cables and conductors to control and
communication requirements of transfer switches as recommended by manufacturer. Increase
raceway sizes at no additional cost to Owner if necessary to accommodate required wiring.

B. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical
Systems”.

C. Connect wiring according to Division 26 Section "Conductors and Cables for Electrical Systems”.

3.3 FIELD QUALITY CONTROL.

A. Perform tests and inspections and prepare test reports:

1. After installing equipment and after electrical circuitry has been energized, test for
compliance with requirements.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

3. Measure insulation resistance phase-to-phase and phase-to-ground with insulation-
resistance tester. Include external annunciation and control circuits. Use test voltages and
procedure recommended by manufacturer. Comply with manufacturer's specified
minimum resistance.

a. Check for electrical continuity of circuits and for short circuits.
b. Inspect for physical damage, proper installation and connection, and integrity of

barriers, covers, and safety features.
c. Verify that manual transfer warnings are properly placed.
d. Perform manual transfer operation.

4. After energizing circuits, demonstrate interlocking sequence and operational function for
each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of
emergency source with normal source available

b. Simulate loss of phase-to-ground voltage for each phase of normal source.
c. Verify time-delay settings.
d. Verify pickup and dropout voltages by data readout or inspection of control settings
e. Test bypass/isolation unit functional modes and related automatic transfer-switch

operations
f. Verify proper sequence and correct timing of automatic engine starting, transfer time

delay, retransfer time delay on restoration of normal power, and engine cool-down
and shutdown.

5. Ground-Fault Tests: Coordinate with testing of ground-fault protective devices for power
delivery from both sources.
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a. Verify grounding connections and locations and ratings of sensors.

B. Coordinate tests with tests of generator and run them concurrently.

C. Report results of tests and inspections in writing. Record adjustable relay settings and measured
insulation and contact resistances and time delays. Attach a label or tag to each tested component
indicating satisfactory completion of tests.

D. Remove and replace malfunctioning units and retest as specified above.

3.4 CLEANING

A. After completing equipment installation, inspect unit components. Remove paint splatters and
other spots, dirt, and debris. Repair damaged finish to match original finish.

B. Clean equipment internally, on completion of installation, according to manufacturer’s written
instructions.

3.5 CONTRACTOR STARTUP AND REPORTING.

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain transfer switches and related equipment as specified below. Refer
to Division 01 Section "Demonstration and Training”.

B. Coordinate this training with that for generator equipment.

3.6 COMMISSIONING AND DEMONSTRATION.

A. Contractor shall prepare and submit a complete set of record drawings, test reports, operation and
maintenance data, and certificates as outlined in this Section.

B. After system checkout and adjustment, the Contractor shall operate the system for the review of
the Owner and Architect. Necessary adjustments or modifications shall be made as required by
the Owner or Architect.

END OF SECTION 263623
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SECTION 265100 - INTERIOR LIGHTING

PART 1 - GENERAL

1.1 SUMMARY

A. Section includes general administrative, material, and procedural requirements for electrical
installations. The following administrative and procedural requirements are included in this
Section to expand the requirements specified in Division 01:

1. Interior luminaires, lamps, ballasts, LED modules, internal 90-minute emergency
batteries and drivers, and related accessories.

2. Luminaire support.
3. Emergency lighting units.

B. Related Requirements:

1. Section 260923 "Lighting Control Devices" for automatic control of lighting, including
time switches, photoelectric relays, occupancy sensors, and multipole lighting relays and
contactors.

2. Section 260926 "Lighting Control Panelboards" for panelboards used for lighting control.
3. Section 260936 "Modular Dimming Controls" for architectural dimming systems and for

fluorescent dimming controls with dimming ballasts specified in interior lighting
Sections.

4. Section 260943.16 "Addressable-Luminaire Lighting Controls" and Section 260943.23
"Relay-Based Lighting Controls" for manual or programmable control systems with low-
voltage control wiring or data communication circuits.

1.2 DEFINITIONS

A. Average Rated Lamp Life: The period of time after which 50 percent will have failed and 50
percent will have survived under normal conditions.

B. CCT: Correlated color temperature.

C. CRI: Color Rendering Index.

D. Emergency Lighting Unit: A fixture with integral emergency battery power supply and the
means for controlling and charging the battery.  They are also known as emergency light set.
Emergency lighting units available with and without integral heads.

E. Fixture: See "Luminaire."

F. IES (IESNA): Illuminating Engineering Society of North America.

G. IP: International Protection or Ingress Protection Rating.
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H. LED: Light-emitting diode.

I. Lumen: Measured output of lamp and luminaire, or both.

J. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.3 SYSTEM DESCRIPTION

A. The interior lighting system shall include all lighting fixtures, lamps or LED modules, switches,
mounting, wiring, control equipment, and accessories required for complete system, whether or
not they are indicated or specified, as indicated in the Drawings and as specified.

B. The lighting fixture schedules in the Drawings indicate manufacturer, fixture design,
appearance and performance desired.

C. Verify locations of light fixtures indicated in Drawings and coordinate with other reference data
and materials as required prior to installation to ensure locations will not interfere with other
work. Verify space above luminaires and confirm non-interference with other equipment, such
as ducts, pipes, conduit and cabling, and openings. Alert Architect and Commission Authorized
Representative in writing to non- standard modifications required for compliance with the
Contract Documents and for installation to coordinate with ceiling system before proceeding
with the Work.

D. Verify dimensions. Where discrepancies are found within the Contract Documents, or
additional information is required, immediately contact Architect for clarifications and
additional information.

E. Coordinate installation of lighting system with other trades to prevent delays in the Work and to
ensure the lighting fixtures and supports will not be damaged by subsequent construction
operations.

F. Lighting fixtures indicated as “EM” or specified with an emergency ballast/driver shall be
provided with a UL approved integral / internal 90-minute emergency battery complete with test
station and pilot indicator light. These lighting fixtures shall be controlled with normal lighting
fixtures. In the event of a power outage or branch circuit failure, emergency lights shall turn on
at 100% brightness via internal battery.

G. Lighting fixtures indicated as “EM” or specified with an emergency ballast/driver shall be
provided with a remote test switch mounted to the underside of ceiling adjacent to fixture unless
otherwise specified Owner’s Representative.

H. Lighting fixtures indicated as “EM” or specified with an emergency ballast/driver shall be rated
for a temperate of at least negative thirty degrees Celsius (-30˚C) or provided with a heater to
ensure battery will not freeze.

1.4 ACTION SUBMITTALS

A. General: Provide separate submittal product data/shop drawings for each fixture type clearly
indicating the fixture type designation used in the Drawings and all pertinent options and
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accessories. Do not group similar fixture types together on a single cut sheet. Submittals that do
not indicate option data where multiple selections exist will be returned without being reviewed.

B. Product Data: For each type of product.

1. Arrange in order of luminaire designation.
2. Include data on features, accessories, and finishes.
3. Include physical description and dimensions of luminaires.
4. Include emergency lighting units, including batteries and chargers.
5. Include life, output (lumens, CCT, and CRI), and energy-efficiency data.
6. Photometric data and adjustment factors based on laboratory tests.

a. Manufacturers' Certified Data: Photometric data certified by manufacturer's
laboratory with a current accreditation under the National Voluntary Laboratory
Accreditation Program for Energy Efficient Lighting Products.

C. Shop Drawings: For nonstandard or custom luminaires.

1. Include plans, elevations, sections, and mounting and attachment details.
2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required

clearances, method of field assembly, components, and location and size of each field
connection.

3. Include diagrams for power, signal, and control wiring.

1.5 INFORMATIONAL SUBMITTALS

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the
following items are shown and coordinated with each other, using input from installers of the
items involved:

1. Luminaires.
2. Suspended ceiling components.
3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the

plane of the luminaires.
4. Structural members to which equipment and luminaires will be attached.
5. Initial access modules for acoustical tile, including size and locations.
6. Items penetrating finished ceiling, including the following:

a. Other luminaires.
b. Air outlets and inlets.
c. Speakers.
d. Sprinklers.
e. Access panels.
f. Ceiling-mounted projectors.

B. Qualification Data: For testing laboratory providing photometric data for luminaires.

C. Seismic Qualification Data: For luminaires, accessories, and components, from manufacturer.
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1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based
and their installation requirements.

D. Product Certificates: For each type of luminaire.

E. Product Test Reports: For each type of luminaire, for tests performed by manufacturer and
witnessed by a qualified testing agency.

F. Sample warranty.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation
and maintenance manuals.

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.

1.7 MAINTENANCE MATERIAL SUBMITTALS

A. Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Lamps: Ten for every 100 of each type and rating installed. Furnish at least one of each
type.

2. Diffusers and Lenses: One for every 100 of each type and rating installed. Furnish at least
one of each type.

3. Globes and Guards: One for every 20 of each type and rating installed. Furnish at least
one of each type.

1.8 QUALITY ASSURANCE

A. Luminaire Photometric Data Testing Laboratory Qualifications:

1. Electrical Components, Devices, and Accessories: Listed and labeled by a testing agency
acceptable to authorities having jurisdiction and marked for intended use.

B. Provide luminaires from a single manufacturer for each luminaire type.

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color
consistency among luminaires.

D. Mockups: For interior luminaires in room or module mockups, complete with power and control
connections.
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1. Obtain Architect's approval of luminaires in mockups before starting installations.
2. Maintain mockups during construction in an undisturbed condition as a standard for

judging the completed Work.
3. Approval of mockups does not constitute approval of deviations from the Contract

Documents contained in mockups unless Architect specifically approves such deviations
in writing.

4. Subject to compliance with requirements, approved mockups may become part of the
completed Work if undisturbed at time of Substantial Completion.

E. Regulatory Requirements:

1. Comply with the local authority having jurisdiction.
2. Comply with EPA and municipal regulations for proper recycling or disposal of existing

lamps and ballasts removed from the Site.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Protect luminaires, lamps, and accessories during transit, delivery, storage, and handling to
prevent damage.

B. Deliver luminaires to the Site factory-assembled and wired to the greatest extent possible and in
accordance with approved submittals.

C. Store luminaires, lamps, and accessories in accordance with manufacturer's instructions in a
clean, dry location, protected from weather and away from dust generating construction
activities. As required, cover materials with tarpaulin or polyethylene sheeting in a manner that
allows air circulation and prevents condensation beneath the covering.

D. Keep handling on site to a minimum. Exercise particular care to avoid damage to exposed
finishes and materials.

1.10 COORDINATION

A. Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment, fire-
suppression system, and partition assemblies.

B. Coordinate installation of lighting fixtures indicated to extend in continuous, wall to wall
installation. Provide field, or established, dimensions to luminaire manufacturer in sufficient
time so not to cause delays in the Work.

C. Coordinate installation of lighting fixtures to allow for the recommended "burn-in" periods for
the lamps installed.

1.11 WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that
fail in materials or workmanship within specified warranty period.



INTERIOR LIGHTING
017320-6

Bucks County Free Library Doylestown Branch
IT & Server Room

265100 - 6

B. Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS

A. Seismic Performance:

1. Luminaires shall withstand the effects of earthquake motions determined in accordance
with ASCE/SEI 7.

2. Luminaires and lamps shall be labeled vibration and shock resistant.
3. The term "withstand" means "the luminaire will remain in place without separation of

any parts when subjected to the seismic forces specified and the luminaire will be fully
operational during and after the seismic event."

B. Ambient Temperature: 5 to 104 deg F.

1. Relative Humidity: Zero to 95 percent.

2.2 MANUFACTURERS

A. Manufacturers – Luminaires: Subject to compliance with requirements indicated and the design
criteria specified in the Fixture Schedule.  Basis of design is Current/HLI Solutions, Inc.
Acceptable alternate manufactures are Acuity and Cooper Lighting.

B. Manufacturers – Accessories: Subject to compliance with requirements.

2.3 LUMINAIRE REQUIREMENTS

A. 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.

B. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels
where they will be readily visible to service personnel, but not seen from normal viewing angles
when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific lamp type.
b. Lamp diameter, shape, size, wattage, and coating.
c. CCT and CRI.

C. Recessed luminaires shall comply with NEMA LE 4.

D. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated
class and division of hazard by an NRTL.
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E. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for
indicated class and division of hazard by FM Global.

F. Solid State Lighting Luminaires: Comply with UL 8750.

1. Luminous flux, luminaire efficiency and chromaticity shall be tested, measured and
reported in accordance with the most current versions of IES documents LM-79 and LM-
80.

2. Chromaticity ranges for "white light" products, with various correlated color
temperatures, shall be provided in accordance with ANSI/NEMA-C78.377.

3. Drivers and power supplies shall be provided in accordance with the requirements of
ANSI/NEMA-C82.SSL1 and their maximum allowable harmonic emission limits shall be
in accordance with ANSI/NEMA-C82.77.

4. Shall be provided with a U.S. Department of Energy (DOE) "Lighting Facts "label
indicating their specific performance characteristics, tested and reported in accordance
with the requirements of the most current version of IES LM-79.

G. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during
relamping and when secured in operating position.

H. Luminaire Coatings and Finishes:

1. Luminaire surfaces, components, trim, and housing shall be factory pre-treated, rustproof,
primed and otherwise prepared to inhibit rust and corrosion. Exposed luminaire surfaces
shall be factory pre-treated, primed and finish coated with a suitable rust and corrosion
inhibiting product.

2. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise
indicated:

a. White Surfaces: 85 percent.
b. Specular Surfaces: 83 percent.
c. Diffusing Specular Surfaces: 75 percent.
d. Laminated Silver Metallized Film: 90 percent.

3. Luminaries shall receive manufacturer's standard finish, unless otherwise indicated. Color
shall be as indicated or, if not indicated, as selected by Architect from manufacturer's
standard range.

4. Exposed finish shall be free of streaks, runs, holidays, stains, blisters, and similar defects.

I. Diffusers and Globes:

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.

a. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.
b. UV stabilized.

2. Glass globes, diffusers and lenses shall be fabricated from annealed crystal glass, or
tempered glass, unless otherwise indicated.
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J. Louvers:

1. Provide louvers or baffles fabricated from aluminum reflector sheet free of marks
including mars and indentations caused by fabrication and assembly techniques. No
rivets, springs, or other hardware shall be visible after installation. Plastic louvers are not
permitted.

2. Provide non-iridescent type louvers for fixtures using fluorescent lamps.
3. Provide louvers and baffles of first-quality polished, buffed, and anodized. Anodized

finish shall be Alzak.

K. Reflectors and Trims:

1. Attach non-permanently affixed reflectors to housing by means of safety chains or spring
clips, to prevent reflectors from falling. No part of the clip or chain shall be visible after
installation, when viewed from any angle up to 45 degrees from horizontal.

2. Aluminum Reflectors:

a. Provide reflectors and reflecting cones fabricated from aluminum reflector sheet
free of marks including spinning lines, mars, and indentations caused by
fabrication and assembly techniques. No rivets, springs, or other hardware shall be
visible after installation. Provide only reflectors free from blemishes, scratches, or
indentations.

b. Provide reflectors of first-quality polished, buffed, and anodized. Anodized finish
shall be Alzak.

c. Provide non-iridescent type louvers for fixtures using fluorescent lamps.
d. Provide polished self-flanged trim cones, color finish shall match that of the cone.

3. Painted Reflectors: Completely formed before application of primer and paint. Minimum
of 87 percent reflectance white.

L. Product Description: Provide complete luminaire assemblies with features, options and
accessories as scheduled and required for complete assembly, whether specified or not.

M. Provide fixtures constructed, wired, and installed in compliance with appropriate UL standards
and applicable codes. Provide fixtures that are listed by UL for the applications and locations
where they are shown. Provide all products with UL label.

N. Verify and provide luminaires that are appropriate for the mounting conditions and space
structure.

O. All fixture components must operate within the temperature limits of their design.

2.4 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.
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B. Steel:

1. ASTM A36/A36M for carbon structural steel.
2. ASTM A568/A568M for sheet steel.

C. Stainless Steel:

1. Manufacturer's standard grade.
2. Manufacturer's standard type, ASTM A240/240M.

D. Galvanized Steel: ASTM A653/A653M.

E. Aluminum: ASTM B209.

2.5 METAL FINISHES

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can be
assembled or installed to minimize contrast.

2.6 LUMINAIRE SUPPORT

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish
same as luminaire.

C. Wires: ASTM A641/A641M, Class 3, soft temper, zinc-coated steel, 12 gage.

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with
threaded attachment, cord, and locking-type plug.

2.7 LED DRIVERS

A. LED drivers shall be factory provided by the respective luminaire manufacturers, and shall be
suitable for their intended use, to operate the designated LED modules listed in the Luminaire
Schedule, and as specified herein, to their full light output.

B. Comply with the requirements of the Federal Communications Commission (FCC) rules and
regulations, Title 47 CFR Part 18, Non-Consumer (Class A) for EMI/RFI (conducted and
radiated).

C. Provide identical drivers within each luminaire type.
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D. Provide UL listed and labeled drivers. Provide drivers with temperature ratings appropriate to
the installation.

E. Provide complete connection to LED type luminaires through both integrally installed and
remote electronic drivers.

F. Drivers shall be totally enclosed within a metallic enclosure and shall be provided with integral
leads color coded per ANSI C82.11, or with poke-in style wire retaining connectors.

G. Fixtures intended to be dimmed shall have dimming driver compatible with the specified
dimmer controls.

H. Remote Drivers:

1. Remote drivers are specifically not shown on the drawings. Contractor shall install
remote drivers in a readily accessible, dry, indoor, concealed location, in accordance with
the manufacturer's instructions.

2. Provide ventilated metal enclosures for remote drivers furnished as loose equipment. All
wiring to/from remote drivers and their associated LED luminaires shall be installed in
conduit.

3. Verify and comply with remote distance limitations specified by the luminaire/driver
manufacturer.

2.8 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

A. 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.

B. NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and batteries to
comply with UL 924.

C. Comply with NFPA 70 and NFPA 101.

D. Comply with NEMA LE 4 for recessed luminaires.

E. Comply with UL 1598 for fluorescent luminaires.

F. Lamp Base: Comply with ANSI C81.61 or IEC 60061-1.

G. Bulb Shape: Complying with ANSI C79.1.

H. Internal Type Emergency Power Unit: Self-contained, modular, battery-inverter unit, factory
mounted within luminaire body and compatible with driver/ballast.

1. Emergency Connection: Operate two lamp(s) continuously at an output of the rated
lumens each lamp upon loss of normal power. Connect unswitched circuit to battery-
inverter unit and switched circuit to luminaire ballast.

2. Operation: Relay automatically turns lamp on when power-supply circuit voltage drops to
80 percent of nominal voltage or below. Lamp automatically disconnects from battery
when voltage approaches deep-discharge level. When normal voltage is restored, relay
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disconnects lamps from battery, and battery is automatically recharged and floated on
charger.

3. Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

a. Ambient Temperature: Less than 0 deg F or exceeding 104 deg F, with an average
value exceeding 95 deg F over a 24-hour period.

b. Ambient Storage Temperature: Not less than minus 4 deg F and not exceeding 140
deg F.

c. Humidity: More than 95 percent (condensing).
d. Altitude: Exceeding 3300 feet.

4. Test Push-Button and Indicator Light: Visible and accessible without opening luminaire
or entering ceiling space.

a. Push Button: Push-to-test type, in unit housing, simulates loss of normal power
and demonstrates unit operability.

b. Indicator Light: LED indicates normal power on. Normal glow indicates trickle
charge; bright glow indicates charging at end of discharge cycle.

5. Battery: Sealed, maintenance-free.
6. Charger: Fully automatic, solid-state, constant-current type with sealed power transfer

relay.
7. Remote Test: Switch in handheld remote device aimed in direction of tested unit initiates

coded infrared signal. Signal reception by factory-installed infrared receiver in tested unit
triggers simulation of loss of its normal power supply, providing visual confirmation of
either proper or failed emergency response.

2.9 EMERGENCY LIGHTING

A. General Requirements for Emergency Lighting Units: Self-contained units.

B. Emergency Luminaires:

1. Emergency Luminaires: As indicated on Fixture Schedule and Drawings, with the
following additional features:

a. Operating at nominal voltage of 120 or 277 volt.
b. Internal emergency power unit.
c. Rated for installation in damp locations, and for sealed and gasketed luminaires in

wet locations.

C. Emergency Lighting Unit:

1. Emergency Lighting Unit: As indicated on Fixture Schedule and Drawings.
2. Operating at nominal voltage of 120 or 277 volt.
3. Wall with universal junction box adaptor.
4. UV stable thermoplastic housing rated for damp locations.
5. Two LED lamp heads.
6. Internal emergency power unit.
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D. Remote Emergency Lighting Units:

1. Emergency Lighting Unit: As indicated on Fixture Schedule and Drawings.
2. Operating at nominal voltage of as indicated on Fixture Schedule and Drawings.
3. Wall with universal junction box adaptor.
4. UV stable thermoplastic housing rated for damp or wet locations.
5. Two LED lamp heads.
6. External emergency power unit.

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. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 TEMPORARY LIGHTING

A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When
construction is sufficiently complete, clean luminaires used for temporary lighting and install
new lamps.

3.3 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.

C. Install lamps in each luminaire.

D. Supports:

1. Sized and rated for luminaire weight.
2. Able to maintain luminaire position after cleaning and relamping.
3. Provide support for luminaire without causing deflection of ceiling or wall.
4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.

E. Flush-Mounted Luminaires:

1. Secured to outlet box.
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2. Attached to ceiling structural members at four points equally spaced around
circumference of luminaire.

3. Trim ring flush with finished surface.

F. Wall-Mounted Luminaires:

1. Attached to structural members in walls.
2. Do not attach luminaires directly to gypsum board.

G. Suspended Luminaires:

1. Ceiling Mount:

a. Two 5/32-inch-diameter aircraft cable supports adjustable to 10 feet (3 m) in
length.

b. Hook mount.

2. Pendants and Rods: Where longer than 48 inches, brace to limit swinging.
3. Stem-Mounted, Single-Unit Luminaires: Suspend with twin-stem hangers. Support with

approved outlet box and accessories that hold stem and provide damping of luminaire
oscillations. Support outlet box vertically to building structure using approved devices.

4. Continuous Rows of Luminaires: Use tubing or stem for wiring at one point and tubing or
rod for suspension for each unit length of luminaire chassis, including one at each end.

5. Do not use ceiling grid as support for pendant luminaires. Connect support wires or rods
to building structure.

H. Ceiling-Grid-Mounted Luminaires:

1. Secure to any required outlet box.
2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four

locations, spaced near corners of luminaire.

I. Air- Handling Lighting Fixtures: Install with dampers closed and ready for adjustment.

J. Adjust aimable lighting fixtures as required to provide required light intensities.

K. Adjust aimable heads of emergency lighting units as required to provide required light
intensities along egress paths.

L. Connections:

1. Connect wiring according to Division 26 Section "Conductors and Cables for Electrical
Systems."

2. Grounding lighting units. Tighten electrical connectors and terminals, including
grounding connections, according to their manufacturer’s published torque-tightening
values. Where manufacturer’s torque values are not indicated, use those specified in UL
486A and UL 486B.

M. Lenses, Louvers and Reflectors:
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1. Exercise particular care when installing fixtures and lamps in fixtures with specular
reflector material to prevent smudging or damaging the reflector surface. Wear clean
gloves as recommended by the fixture manufacturer.

2. Do not install removable reflectors, louvers, diffusers, and decorative elements of lighting
fixtures until completion of wet work, plastering, painting and general cleanup in the area
of the fixtures, but not more than three days before date scheduled for inspections that
establish date of Preliminary Acceptance / Substantial Completion.

3. Parabolic luminaires shall be installed with protective covers, UL-listed for temporary
lighting, over louvers. Upon completion of the Work, remove protective covers with
clean gloves as recommended by fixture manufacturer.

N. Accessibility: Install equipment such as junction and pull boxes, fixture housings, transformers,
ballasts, switches and controls, and other apparatus that requires occasional maintenance to be
accessible and appropriate for mounting and ceiling conditions.

O. Install fixtures in mechanical areas after ductwork and piping installation. Locate and mount
fixtures as indicated on Drawings unless mechanical equipment prohibits or makes it
impractical to do so. In such cases, chain or wall mount fixtures so that serviceable equipment is
illuminated.

P. Locate recessed ceiling luminaires as indicated on Drawings. Mount fixtures at heights and
locations indicated. Where heights are not indicated or conflicts exist, coordinate final locations
with Architect.

Q. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" for wiring connections.

3.4 IDENTIFICATION

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "Identification for Electrical Systems."

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections:

1. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation. Replace or
repair malfunctioning fixtures and components.

2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal. Replace or
repair malfunctioning fixtures and components.  Note and record the following:
a. Duration of supply
b. Low battery voltage shutdown.
c. Normal transfer to battery source and retransfer to normal.
d. Low supply voltage transfer.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.
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C. Prepare test and inspection reports.

3.6 STARTUP SERVICE

A. Comply with requirements for startup specified in Section 260943.16 "Addressable-Luminaire
Lighting Controls."

B. Comply with requirements for startup specified in Section 260943.23 "Relay-Based Lighting
Controls."

3.7 ADJUSTING

A. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting the direction of aim of luminaires to suit occupied
conditions. Make up to two visits to Project during other-than-normal hours for this purpose.
Some of this work may be required during hours of darkness.

1. During adjustment visits, inspect all luminaires. Replace lamps or luminaires that are
defective.

2. Parts and supplies shall be manufacturer's authorized replacement parts and supplies.
3. Adjust the aim of luminaires in the presence of the Architect.

END OF SECTION 265119
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