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Issue Date:  March 5, 2012      IFB No. 1825  

 

Title: HVAC & Partial Roof Replacement at Coventry Elementary School.  

Classification Code:  91066 

         County of York, Virginia     

Issuing Agency:       Central Purchasing      

         120 Alexander Hamilton Blvd.    

         Yorktown, Virginia  23690    

 

                            County School Board of York 

County,Va  

Using Agency:                                    Attn: Mark Tschirhart    

                            302 Dare Road      

                            Yorktown, Virginia  23692    

 

Sealed Bids Will Be Received Until Tuesday March 27, 2012 at 3:00PM.Which Time 

They Shall Be Opened In Public And Read Aloud. 

 

Note: Pre-Bid Conference: at Coventry Elementary School  on Thursday March 15, 

2012 at 10:00am in the main office. 200 Owen Davis Blvd., Yorktown, Va. 23693. 

  

 Inquiries For Information To Be Directed To: Victor Robinson, Buyer,  (757) 890-3680 

            

SEND BIDS DIRECTLY TO THE ISSUING AGENCY SHOWN ABOVE.     

In Compliance With This Invitation For Bids And To All The Conditions Imposed 

Herein, The Under-signed Offers And Agrees to Furnish The Materials Described At the 

Prices Indicated In Section 29.0 

 

Name and Address of Firm: 

_____________________________________   Date: ______________________  

 

_____________________________________   By:        

         Signature in Ink 

_____________________________________           Print/Type Name:     

 

Telephone No: (     )                        Title:       

 

E-mail:                                         Federal Tax ID#:      

 

State Corporation Commission (SSC) No.   _________________________________    
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1.0 PURPOSE:  

It is the express intent of this formal Invitation For Bids (IFB) to acquire the 

services of a fully qualified Contractor, hereinafter the “Contractor”, to complete 

HVAC & Partial Roof Replacement at Coventry Elementary School for the 

County School Board of York County, Virginia, hereinafter “Owner”, in 

accordance with all applicable Federal, State, and Local government laws, 

ordinances, rules, regulations and these specifications, at the prices offered on the 

Bid Schedule (Section 29.0). 

 

 

2.0  SUMMARY OF SCOPE OF WORK:   

   

 Please refer to the Project Manual prepared by Hudson + Associates 

Architects, PLLC dated April 15, 2011 for a more detailed Scope of Work. 

 

A. The project includes the removal of the existing HVAC system in phases and 

replacement with a variable refrigerant system (VRS) as well as roof and 

finish repairs associated with the HVAC work. The existing closed loop heat 

pump HVAC system will remain in service between the project phases. It will 

serve the spaces included in Phase 2 during the school year 2012/2013. 

 

B. The VRS includes roof mounted variable speed condensing units with line set 

distribution above the corridors to the classrooms where ceiling mounted 

cassettes condition and distribute the air. The outside air requirement is 

provided by roof mounted recovery ventilation units (RVU). It is distributed 

and returned in ducts above the corridor to the classrooms. The project adds a 

fire ceiling (CFM joists and GWB) above the corridors to comply with current 

building code requirements. This facilitates the distribution of both the VRS 

and outside air in the plenum above classrooms and corridors. 

 

C. The load from the roof top equipment requires structural reinforcing of the 

existing structure. The joists beneath some equipment will be enhanced with  

panel point bracing and additional bridging to accept the new loads. In order 

to maintain existing drainage patterns on the recently installed roof, the new 

HVAC equipment will be mounted on structural steel platforms above the 

roof surface. 

 

            D. Some of the equipment scheduled to be installed on the two low slope roofs 

above area B will require installation during Phase 1 and others during Phase 

2. These roofs are a Johns-Manville three-ply BUR with a modified bitumen 

cap sheet system installed in 2009. They have a 20 year NDL warranty. Roof 

repairs associated with the equipment installations on these roofs are designed 

with a two ply modified bitumen roof systems. All roof work associated with 
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the installation of this equipment shall be done in accordance with JM’s 

requirements to ensure continuation of the manufacturer’s warranty.  

  

E. The existing four-ply BUR with aggregate surface on the gymnasium will be 

replaced with a new three-ply BUR with modified bitumen cap sheet system 

during Phase 2 (summer 2013). The RTU on this roof will be curb mounted. 

  

F. Interior finishes affected by the HVAC work will include selective ceiling 

demolition and replacement, some VCT floor replacement and painting. 

 

G. The school is compartmentalized using fire walls, fire barriers and fire rated 

corridor walls to comply with the building code. HVAC and electrical 

penetrations as well as demolition of the existing hydronic piping require fire 

dampers, rated sleeves for pipes and conduits and block and GWB fill to close 

abandoned openings. 

 

H.   The Owner has conducted hazardous material testing in the building. No 

asbestos was identified. If during the course of the work suspicious material is 

encountered, immediately notify the Mr. Frank Pitchford, Owner’s Safety 

Manager (e-mail fpitchford@ycsd.york.va.us or phone (757)876-8801). Mr. 

Pitchford will conduct testing and prepare abatement specifications and 

procedures as required. 

 

2.2 Contract Timeline: 

 

The work of this project can only be performed during the summer when school is 

not is session.  The project scope is too large to be accomplished over a single 

summer.  Therefore, it will be phased over two summers (2012 and 2013). 

The Contractor shall have access to the site for Phase 1 commencing with 

issuance of the Notice to Proceed. The Work shall start no earlier than 

Monday, June 18, 2012 and all work must be substantially completed by 

August 13, 2012. The Work of Phase 2 shall start no earlier than Monday, June 

17, 2013 and be completed no later than August 15, 2013. Final Completion for 

each phase shall be no later than 30 days after substantial completion.  
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 The Contractor should plan on the following weather (rain and temperature) days 

for the project duration, including all time extensions made to the contract, up 

until final completion is given.  Time extensions for this project will only be given 

if the actual rain days exceed the days listed below. 

 

 January  10 Days 

 February  9 Days 

 March   11 Days 

 April   11 Days 

 May   12 Days 

 June   10 Days 

 July   11 Days 

 August  10 Days 

 September  9 Days 

 October  7 Days 

 November  8 Days 

 December  10 Days 

A day will be considered a rain day when, on a work day (Monday through 

Friday), it rains at the job site such that less than 4 hours of production can occur, 

or when the chance of rain exceeds 70% as reported by a source agreed upon by 

both parties at the pre-construction meeting or when the temperature does not rise 

above 40 degrees for more than 4 hours. Weather delay claims must be made in 

writing on the day they occur.  Days that are rain days will be established by 

mutual agreement on that day, but the Owner will have final authority on that day 

to establish whether or not the day will be considered a rain day. The Contractor’s 

failure to make a rain day claim on the day of the occurrence will be deemed a 

waiver by Contractor of its rights to make any such claims and will be interpreted 

as a “no-claim”. 
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2.3 Project Phasing 

 

A. Phase 1 shall commence on June 18, 2012 and must be substantially complete 

by August 13, 2012. Phase 2 shall commence on June 17, 2013 and be 

substantially complete by August 15, 2013. Final completion will be 30 days 

after the substantial completion date established for each phase. 

B.  Phase 1 shall include all of the work shown in areas A and C as well as the 

administration suite in area B as shown on the Construction Documents. 

C.  Phase 2 shall include all of the work shown in area B, except for the 

administration suite and as described in Phase 1, plus area D, the gymnasium, 

and including that roof replacement.  

D. The roof work and equipment installation on the two low slope roof areas 

above area B will be accomplished over two summer work periods. The 

installation of the roof top equipment serving the areas included in the Phase 1 

(RVUs 1, 2, 3 & 4 and CU 1-4 & 6) shall be installed during the summer of 

2012. Similarly, the work associated with reinforcing the joists beneath this 

roof top equipment will also be done during the Phase 1 work period (summer 

2012). 

E. The installation of the roof top equipment serving the portion of area B 

included in Phase 2 (RTUs 1 & 3 and CU 5) and shall be installed during the 

summer of 2013. Similarly, the work associated with reinforcing the joists 

beneath this roof top equipment shall also be done during the Phase 2 work 

period (summer 2013). 

F. A portion of the cafeteria ceiling (Phase 2) requires removal during Phase 1 to 

reinforce the joists for RVUs 2 & 4 and CUs 2 & 4. The 2’ x 4’ ceiling tiles in 

this area shall be removed, salvaged and reinstalled at the conclusion of Phase 

1. Likewise, the suspension grid in that area shall be removed and a new one 

(2’ x 4’) installed to receive the salvaged tiles at the conclusion of Phase 1. 

See sheet A8.02. 

G. The entire cafeteria ceiling system shall be removed during Phase 2 (summer 

2013) and is replaced by a 2’x2’ acoustical panel ceiling system including 

new light fixtures. See electrical drawings. 

H. The work shown in two classroom additions adjacent to area A and the 

classroom addition adjacent to area C are included in Additive Alternate #1. If 

this alternate is accepted, the work will be performed during Phase 2 (summer 

2013).  

I. The replacement of ceilings and light fixtures in the classrooms in areas A and 

C is part of Additive Alternate #2. If this alternate is accepted, the work will 

be performed during Phase 1 (summer 2012). 
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2.4 Owner Supplied, Contractor Installed Equipment 

 

Due to the specialty nature and long lead time to obtain the RVU HVAC 

equipment, the Owner has purchased the following HVAC equipment for this 

project. The Contractor will be responsible for receiving it at the site and from that 

point forward liable for its treatment condition and installation including removal 

from the delivery truck and all work associated with installing and making it 

operational as designed. 

1. RVU-1 

2. RVU-2 

3. RVU-3 

4. RVU-4 

 

2.5       Contractor Use of Premises: 

 

A. General:  Use of premises, work and storage areas shall be discussed at the 

pre-construction conference. In general, areas will be made available 

immediately adjacent to the building for the storage of materials and work 

may be carried on between the hours of 6:30 am and 9:00 pm.   

 

B. The administrative staff will occupy several classrooms at the far east end of 

the 100 hall throughout the Phase 1 (summer 2012) construction period. 

Visitors to the building during this time will be directed to the exterior 

entrance to the 100 hall on the east end of the building. The administration 

will return to the admin suite on August 16, 2012 and remain there during the 

Phase 2 (summer 2013) construction period. 

 

C. A portion of the south parking lot and access to the building on that side shall 

be reserved for the Contractor and their forces during Phase 1. Similarly 

during Phase 2 a portion of the south parking lot and access to the 

gymnasium, the exterior entrances to the classroom additions (if Alternate 1 

is accepted) and the parking and building access on the north side of the 

building will be available to the Contractor. 

 

D. Existing doors between the various areas of the building will be closed and 

sealed to segregate the work areas in accordance with the phasing plan. 

Lacking existing doors necessary for appropriate segregation temporary 

metal stud and GWB partitions will be erected and removed to complete the 

segregation of work areas.   

 

E. Smoking or the consumption of alcohol in not allowed on school property at 

any time during the project. 
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3.0 PRE-BID CONFERENCE: 

Bidders are invited to attend a pre-bid conference to be held at Coventry 

Elementary School at 200 Owen Davis Blvd., Yorktown, Va., 23693 on 

Thursday March 15, 2012 at 10:00am in the main office. This will be the only 

time bidders will be allowed to go up on the roof. A picture ID may be required. 

 

4.0 PLANS AND SPECIFICATIONS: 

Plans and specifications may be obtained from the office of the Central 

Purchasing Division, County of York, Virginia, 120 Alexander Hamilton 

Boulevard, Yorktown, Virginia  23690 between the hours of 8:15 a.m. and 

5:00 p.m.  A refundable deposit in the amount of $150.00 payable by check 

to Deborah Robinson, Treasurer, County of York, will be required for each 

set of Bidding Documents.  Requests for Plans and Specifications to be 

shipped/mailed must be in writing and accompanied by an additional non-

refundable check in the amount of $45.00 made payable to Deborah 

Robinson, Treasurer, County of York.  Deposits for plans and specifications 

in excess of one set per Contractor will be non-refundable.  The Owner's 

opinion regarding the acceptability of returned sets of documents will be 

final. 

 

Plans and specifications may also be examined at the plan rooms of the 

Peninsula and Norfolk Builders Exchange. 

 

          Bid withdrawal procedures shall be in accordance with the Code of  Virginia          

 Section 2.2-4330 (A). 

 

Contact Victor Robinson at 890-3680 for additional information or 

assistance.  The County reserves the right to reject any and all bids, award 

this contract in whole or in part, and to waive any informalities in bidding.  

 

5.0 GENERAL TERMS AND CONDITIONS: 

Except to the extent supplemented in this IFB, the General Terms and Conditions 

are set out in AIA Document A201 (1997 edition), as modified by the 

Supplemental Conditions.  Hereinafter, all references to AIA Document A201 

shall mean AIA Document A201 (1997 edition) as so modified. 

 

 

 

 

 



IFB 1825  Page 8 of 53 

 

6.0 APPLICABLE POLICY: 

This solicitation is subject to the provisions of the County of York, Virginia, 

Procurement Policy (Ordinance No. 08-18 dated 01/20/2009), and any revisions 

thereto. 

 

7.0 MANDATORY USE OF OWNER’S FORM: 

All responses to an Invitation for Bids (IFB) must be submitted on and in 

accordance with this form.  If more space is required to furnish a description of the 

commodities and/or services offered or delivery terms, the bidder may attach a 

letter hereto which will be made a part of the bid.  All bids must be submitted in a 

sealed envelope plainly marked using the IFB number, date and time. 

 

8.0 OPENING DATE/TIME: 

Bids and amendments thereto, or withdrawal of bids submitted, if received by the 

Central Purchasing Office after the date and time specified for scheduled receipt, 

will not be considered.  It will be the responsibility of the Bidder to see that his bid 

is in this office by the specified time and date.  There will be no exceptions.  

Date of postmark will not be considered.  Phone or telegraphic bids 

(including FAX) will not be accepted. 
 

9.0 INCONSISTENCIES IN CONDITIONS: 

In the event there are inconsistencies between the Terms and Conditions of AIA 

Document A201-1997, as modified by the Supplemental Conditions and IFB 

1825, and the  Invitation For Bids 1825 and other schedules contained herein, the 

latter shall take precedence. 

 

10.0 CLARIFICATIONS OF TERMS: 

If any prospective bidder has questions about the specifications or other 

solicitation documents, the prospective bidder should contact the buyer whose 

name appears on the face of the solicitation.  Any revisions to the solicitation will 

be made only by written addendum issued by the Central Purchasing Office. 

 

11.0 TESTING/INSPECTIONS: 

The Owner reserves the right to conduct any test/inspection it may deem advisable 

to assure supplies and services conform to the specification. 
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12.0 ETHICS IN PUBLIC CONTRACTING: 

By submitting their bids, all bidders certify that their bids are made without 

collusion or fraud and that they have not offered or received any kickbacks or 

inducements from any other bidder, supplier, manufacturer or subcontractor in 

connection with their bid, and that they have not conferred on any public 

employee having official responsibility for this procurement transaction any 

payment, loan, subscription, advance, deposit of money, services or anything of 

more than nominal value, present or promised unless consideration of substantially 

equal or greater value was exchanged. 

 

13.0 WARRANTY: 

The Bidder agrees that the parts, supplies, materials and service furnished under 

any award resulting from this solicitation shall be covered by the most favorable 

commercial warranties the bidder gives any customer for such parts, supplies and 

services and that the rights and remedies provided therein are in addition to and do 

not limit those available to the Owner by any other clause of this solicitation, the 

contract or applicable state or federal law.  Warranties shall be provided in 

accordance with Section 017400 of the Project Manuel prepared by Hudson + 

Associates Architects, PLLC, dated April 15, 2011.   

 

14.0 AVAILABILITY OF FUNDS: 

It is understood and agreed between the parties herein that Owner shall be bound 

hereunder only to the extent of the funds available or which may hereafter become 

available for the purpose of this Contract. 

 

15.0 INFORMATION FOR BIDDERS: 

Bids must comply with all of the requirements of this IFB. 

 

15.1 Award will be made to the lowest responsible and responsive bidder.  The quality 

of the products and services to be supplied, their conformity with the 

specifications, their suitability to the requirements of the Owner, and the 

delivery/completion terms will be taken into consideration in making the award. 

 

15.2 Cash discounts may be offered by bidder for prompt payment of bills, but such 

discount will not be taken into consideration in determining the low bidder but 

will be taken into consideration in awarding tie bids.  The discount period will be 

computed from the date delivery/completion is accepted by Owner or from date 

correct invoice is received by the Owner, whichever is the later date. 
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15.3 Acceptance of a bid on behalf of Owner by the County of York, Virginia, Central 

Purchasing Office, hereinafter “Central Purchasing”, is not an order to proceed. 

 

15.4 Each bid is received with the understanding that the acceptance in writing by the 

Owner of the offer to furnish any or all of the equipment and services described 

therein, shall constitute a contract between the bidder and the Owner, which shall 

bind the bidder on his part to furnish and deliver the equipment and services bid 

on at the price(s) stated and in accordance with the conditions of said accepted bid; 

and the Owner on its part to pay for, at the agreed prices, all services specified and 

delivered. 

 

15.5 All prices and notations must be in ink or typewritten.  No erasures permitted.  

Mistakes may be crossed out and corrections made in ink adjacent and must be 

initialed and dated in ink by person signing bids. 

 

15.6 All bids must be signed with the firm name and be signed by an officer or 

authorized employee of the firm.  In the case of a corporation, the title of the 

officer signing must be stated and each officer must be duly authorized.  In the 

case of a partnership, the signature of at least one of the partners must follow the 

firm name using the term "member of the firm" or "general partner".  In the case 

of a limited liability company, the bid must be signed by the manager (if any) or 

by a member. 

 

15.7 Verify your bids before submission as they cannot be withdrawn or corrected after 

being opened. 

 

15.8 If you do not bid, return this sheet and state reason.  Otherwise your name may be 

removed from our mailing list. 

 

15.9 The time of proposed completion of the project must be stated in definite terms in 

Section 30.0.   

 

15.10 The Owner reserves the right to reject any and all bids in whole or in part, and to 

waive any informality or technical defects if, in its judgment, the best interests of 

the Owner will be served. 

 

15.11 Any equipment delivered must be standard new equipment latest model, except as 

otherwise specifically stated in bid.  Where any part or nominal appurtenances of 

equipment is not described, it shall be understood that all the equipment and 

appurtenances which are usually provided in the manufacturer's stock model shall 

be furnished. 
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16.0 BID SECURITY:  

Bids shall be accompanied by a bid guarantee of not less than Five Percent (5%) 

of the bid, which may be a Bid Bond, a Certified Check, or Cashier's Check, made 

payable to Deborah Robinson, Treasurer, York County, Virginia.  Such Bid Bond 

or check shall be submitted with the understanding that it shall guarantee that the 

Bidder will not withdraw his bid for a period of sixty (60) days; and, that if his bid 

is accepted, he will enter into a formal contract with the Owner, and the required 

bond will be given. 

 

17.0 SILENCE OF SPECIFICATIONS: 

The apparent silence of these specifications and any supplemental specifications as 

to any detail or the omission from the specifications of a detailed description 

concerning any point shall be regarded as meaning that only the best commercial 

practices are to prevail and that only materials of the highest quality and correct 

type, size and design are to be used.  All interpretation of these specifications shall 

be made on the basis of this statement. 

 

18.0 WORK SITE DAMAGES: 

Any damages to finished surfaces or existing structures resulting from this 

installation shall be repaired to Owner's satisfaction at the Contractor's sole 

expense. 

 

19.0 TRADE NAMES AND ALTERNATIVES:   

When the drawings or specifications specify one or more manufacturers' brand 

names or makes of materials, devices or equipment as indicating a quality, style, 

appearance or performance, the bidder shall base his bid on either one of the 

specified brands or an alternate brand which he intends to substitute.  Use of an 

alternate shall not be permitted unless it has been found to be equal or better by the 

Owner and at no additional cost. 

 

The burden of proof as to the comparative quality and suitability of alternative 

equipment, articles or materials shall be upon the bidder and he shall furnish at his 

own expense, such information relating thereto as may be required by the Owner.  

The Owner shall be the sole judge as to the comparative quality and suitability of 

alternative equipment, articles or materials and his decisions shall be final.  Any 

other brand, make or material, device or equipment which in the opinion of the 

Owner is recognized the equal of that specified, considering quality, workmanship 

and economy of operation and is suitable for the purpose intended, must be 

accepted. 
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Substitution of equipment, articles or materials for specified items or approved 

alternates after bid opening may not be made without the prior written approval of 

the Owner. 

 

20.0 AWARD AND EXECUTION OF CONTRACT: 

 

20.1 Award of Contract:   

The contract will be awarded or the bids rejected as soon as reasonably possible, 

but not later than sixty (60) days after the date of opening bids, unless the period 

for acceptance is otherwise extended at request of Owner and agreed to in writing 

by the bidder, or bidders. 

 

20.2 Form of Contract:   

An example of the proposed contract format is enclosed. Both parties shall execute 

a similar contract prior to approval by the County Attorney. 

 

Copies of the required Payment and Performance Bonds are also attached.  

 

20.3 Entering Contract:   

Upon award of the Contract to a bidder, such bidder shall enter into the Contract 

by signing the Contract and by furnishing the Bond(s) for faithful performance as 

prescribed herein and the Certificate of Insurance as prescribed, which are 

required to be procured by the Contractor within ten (10) calendar days after the 

date of the award or within such further time as the owner may allow.  All 

documents referred to are attached hereto. 

 

No contract shall result from the submission of any bid and no liability shall 

accrue with respect thereto until a written contract and accompanying documents 

have been fully and completely executed on the part of the successful bidder and 

the Owner.  However, failure by the successful bidder to enter into a written 

contract shall cause the successful bidder to forfeit the full amount of the bid 

guarantee to the Owner. 

 

20.4 Execution of Documents:   

All documents which the bidder is required to execute shall carry the signature of 

the president of the corporation, the corporate seal and shall be attested by the 

secretary of the corporation provided, however, if the board of directors of a 

corporation authorizes another officer to act for the corporation, then a sealed and 

attested copy of such authorization shall accompany the signature of such other 

officer.  In the case of an individual, the individual to be bound shall sign; and in 

the case of a partnership, the signature of a partner shall bind the partnership; and 

in the event of a limited liability company, a member (or the manager, if any) shall 

sign. 
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21.0 NEGOTIATION WITH LOWEST RESPONSIBLE BIDDER: 

Unless canceled or rejected, a responsive bid from the lowest responsible bidder 

shall be accepted as submitted, except that if the bid from the lowest responsible 

bidder exceeds available funds the Purchasing Agent reserves the right to 

negotiate with the apparent low bidder to obtain a mutually agreeable contract 

price.  The negotiations shall be confined to a reduction in the contract price and 

shall not deal with changes in the contract requirements. 

 

 

22.0 INVOICING/PAYMENTS TO THE CONTRACTOR: 

Billings to the Owner shall be by issuance of a Certificate for Payment by the 

Architect in accordance with AIA Document A201-1997 and shall reference the 

purchase order number.  Upon issuance of a Certificate for Payment by the 

Architect, the Owner shall issue payment based on the Certificate for Payment to 

the Contractor within thirty (30) days after receipt of the Certificate of Payment. 

 

23.0 REPLACEMENT OF DAMAGED PROPERTY: 

The Contractor shall replace at his sole expense all property damaged by him 

including fences, trees, plants, grass, walks, drives, and building surfaces, without 

limitation. 

 

24.0 SUPPLEMENTAL CONDITIONS: 

The following Supplemental Conditions modify the "General Conditions of the 

Contract for Construction", AIA Document A201, Fifteenth Edition, 1997.  Where 

a portion of the General Conditions is modified or deleted by these Supplemental 

Conditions, the unaltered portions of the General Conditions shall remain in full 

force and effect but subject to modification by IFB 1825. 
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SUPPLEMENTAL CONDITIONS 

 

The following Supplemental Conditions modify the "General Conditions of the 

Contract for Construction", AIA Document A201, Fifteenth Edition, 1997.  Where a 

portion of the General Conditions is modified or deleted by these Supplemental 

Conditions, the unaltered portions of the General Conditions shall remain in full force 

and effect. 

 

ARTICLE 1;  GENERAL PROVISIONS 

 

 

1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS 

 

Add to 1.2. the following Clause 1.2.3.1: 

 

1.2.3.1  Where on any drawings a portion of the Work is drawn out and the remainder is 

indicated in outline, the parts drawn out shall apply also to all other work.  Where details 

or conditions are indicated but started only, such details, or conditions shall be continued 

throughout the course or parts in which they occur and shall also apply to all other similar 

parts of the Work unless otherwise indicated or specifically noted.  On all Drawings, 

figures shall take precedence over measurements by scale, and scaling is done at the 

Contractors own risk. 

 

1.5  EXECUTION OF CONTRACT DOCUMENTS 

 

Delete subparagraph 1.5.2 in its entirety and substitute the following: 

 

1.5.2  By the signing and delivery of this Contract, the Contractor acknowledges that he 

has fully acquainted himself with all provisions and requirements of the Contract 

Documents, that he has visited and inspected the job site and building area in which the 

work is to be performed, that he has satisfied himself as to the nature and location of the 

Work, including any obstructions, amount of work, the general and local conditions, 

actual levels, the equipment and facilities needed preliminary to and during the 

prosecution of the Work and all other matters which can in any way affect the Work or 

the cost thereof under this Contract.  Any failure by the Contractor to acquaint himself 

with such information will not relieve him from the responsibility for successfully 

performing the Work.  There shall be no claim allowed for additional compensation to 

Contractor based upon unanticipated or additional work unless Contractor can show to 

Owner’s sole satisfaction that such unanticipated or additional work could not have been 

discovered by reasonable means prior to the bid. 
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ARTICLE 2;  OWNER 

 

2.1.  GENERAL 

 

Delete Subparagraph 2.1.2 in its entirety. 

 

2.2   INFORMATION AND SERVICES REQUIRED OF THE OWNER 

 

Delete Subparagraph 2.2.1 in its entirety. 

 

2.2.3 Add a new last sentence:  “The Owner has endeavored to ascertain all pertinent 

information regarding site conditions and have, to the best of its ability furnished all such 

information to the Contractor.  Such information is given, however, as being the best 

factual information available to the Owner, but is advisory only.” 

 

Delete subparagraph 2.2.5 in its entirety and substitute the following: 

 

2.2.5  The Contractor will be furnished, free of charge ten (10) copies of the drawings.  

Additional sets will be furnished at the cost of reproduction, postage and handling. 

 

2.4  OWNER’S RIGHT TO CARRY OUT THE WORK 

 

Delete subparagraph 2.4.1 in its entirety and substitute the following: 

 

2.4.1 If the Contractor defaults or neglects to carry out the Work in accordance with the 

Contract Documents and fails within a seven-day period after receipt of a written 

notice from the Owner to commence and continue correction of such default or 

neglect with diligence and promptness, the Owner may, without prejudice to other 

remedies the owner may have, correct such deficiencies.  In such case, an 

appropriate Change Order shall be issue deducting from payments then or 

thereafter due the Contractor the cost of correcting such deficiencies, including 

Owner’s expenses and compensation for the Architect’s additional services made 

necessary by such default, neglect or failure.  If payments then or thereafter due 

the Contractor are not sufficient to cover such amounts, the Contractor shall pay 

the difference to the Owner. 
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ARTICLE 3;  CONTRACTOR 

 

3.7   PERMITS, FEES AND NOTICES 

 

3.7.1  Add a new last sentence: "However, the County of York has agreed to waive 

payment of those fees imposed by the County of York, Virginia." 

 

Add a new subparagraph 3.7.5 as follows: 

 

3.7.5  The Owner will pay all permit and connection fees required for the work but the 

Contractor shall be responsible for securing same. 

 

3.10  CONTRACTOR'S CONSTRUCTION SCHEDULES 

 

Add the following subparagraph 3.10.4: 

 

3.10.4  The Contractor shall submit an updated construction schedule monthly with his 

application for payment.  The revised schedule will demonstrate a strategy for 

overcoming any variances in the previous month's schedule in order to complete the 

project on time.  Pay requests will not be reviewed unless accompanied by the update 

schedule. 

 

3.12  SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 

 

Amend subparagraph 3.12.5 by adding new sub-paragraphs 3.12.5.1 and 3.12.5.2, as 

follows: 

 

3.12.5.1  Any Drawings, Schedules, and Catalog Data submitted without the Contractor's 

stamp of approval will not be considered by the Architect and will be returned to the 

Contractor. 

 

3.12.5.2  The Contractor shall be responsible for the satisfactory construction of all Work 

in accordance with the quantities, dimensions, and designs shown in the Contract 

documents and the furnishing of all materials necessary for the Work and required by the 

Contract Documents even if not indicated on the submittals that have been approved by 

the Architect. 

 

Amend subparagraph 3.12.8 by adding the following to the end of the paragraph: 

 

Failure to so notify the Architect in writing of such deviations shall constitute just cause 

for rejection of samples and Shop Drawings, including all finished work resulting 

therefrom, at any time during the construction and up through the prescribed guarantee 

period.  The Architect's approval of samples and Shop Drawings is made with the 
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understanding that such Shop Drawings and samples conform with, and do not deviate 

from the Contract Documents unless Architect is so informed in writing at the time of 

submittal thereof. 

 

 

3.14  CUTTING AND PATCHING 

 

Add to 3.14 the following subparagraph 3.14.3: 

 

3.14.3  No cutouts, access doors or mechanical or electrical conduit or devices of any sort 

shall be installed in finished materials or areas other than in mechanical rooms, wall 

chases and shafts without specified prior approval of location, and without the prior 

submittal by Contractor to Owner of a sample of the proposed catalog cut.  

 

3.15 CLEANING UP 

 

Delete subparagraph 3.15.1 and substitute the following: 

 

3.15.1 “For the performance of the contract, the Contractor will be permitted to occupy 

such portions of the site as shown on the plans, or as permitted by Owner or his 

representative.  A reasonable amount of tools, materials or equipment for construction 

purposes may be stored in such place, but not more than is necessary to avoid delays in 

construction.  Excavated and waste materials, if any, shall be piled or stocked in such a 

way as to not interfere with spaces that may be designated to be left free and 

unobstructed, not to inconvenience other contractors or the Owner. 

 

Upon completion of the work and before acceptance and final payment is made, the 

Contractor shall clean and remove from the site of work, surplus and discarded materials, 

temporary structures, the Contractor’s tools, construction equipment, machinery, surplus 

materials and debris of every kind.  Contractor shall leave the site of work in a neat and 

orderly condition equal to that which originally existed.  Surplus and waste materials 

removed from the site of the work will be disposed on at location satisfactory to the 

Owner.” 

 

3.16 ACCESS TO WORK 

 

Add to 3.16. the following clause 3.16.2: 

 

3.16.2 The Owner and Architect shall have access to the Work at all times.  The 

Contractor shall keep the Architect advised of the progress of the Project and shall 

provide opportunity for the Owner or his representative and the Architect to inspect each 

phase of the Work.  The Contractor shall provide proper and safe facilities for such 

access and for inspection. 
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3.17 ROYALTIES, PATENTS AND COPYRIGHTS 

 

 

Delete subparagraph 3.17.1 and substitute the following: 

 

3.17.1  The Contractor shall pay all royalties and license fees.  The Contractor guarantees 

to save the Owner, its officers, agents and employees, harmless from liability of any 

nature or kind for use of any copyrighted or uncopyrighted composition, secret process, 

patented or unpatented invention, articles or appliances furnished or used in the 

performance of the contract or of which the Contractor is not the patentee, assignee or 

licensee and shall defend all such suits or claims.  Contractor shall not be responsible for 

such defense or loss when a particular design, process or product of a particular 

manufacturer or manufacturers is required by the Contract Documents or where the 

copyright violations are contained in Drawings, Specifications or other documents 

prepared by the Owner or Architect.  However, if the Contractor has reason to believe 

that the required design, process or product is an infringement of a copyright or a patent, 

the Contractor shall be responsible for such loss unless such information is promptly 

furnished to the Architect.  

 

3.18  INDEMNIFICATION 

 

Delete subparagraph 3.18.1 and substitute the following: 

 

3.18.1  Contractor and all subcontractors shall bear all loss, expense (including 

reasonable attorney’s fees) and damage from any cause whatsoever arising out of, 

incidental to, or in connection with the performance of the contract and shall indemnify 

Owner, its agents, officers and employees against and save Owner, its agents, officers 

and employees harmless from all claims, demands, and judgments made or recovered 

against Owner because of bodily injuries, including death, at any time resulting 

therefrom, and/or because of damage to property, from any cause whatsoever, arising out 

of, incidental to, or in connection with the performance of the contract whether or not due 

to any act of its or their employees, servants or agents and whether or not due to any act 

of omission or commission, including negligence, but excluding sole negligence  of 

Owner, its agents, officers and employees.  Compliance by the Contractor with the 

insurance provision hereof shall not relieve Contractor from liability under this provision. 

 

Should Contractor, its employees, servants or agents and any subcontractors use any of 

Owner’s equipment, tools, employees, or facilities, such will be gratuitous and Contractor 

and subcontractors shall release Owner from and indemnify and save harmless Owner 

from and against any claims for personal injuries, including death, arising out of the use 

of any such equipment, tools, employees, or facilities, whether or not based upon the 

condition thereof or any alleged negligence of Owner in permitting the use thereof. 
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ARTICLE 4;  ADMINISTRATION OF THE CONTRACT 

 

4.1  ARCHITECT 

 

Add to 4.1.1 the following clause 4.1.1.1: 

 

4.1.1.1  Wherever the term "Architect" is used in the Contract Documents, it refers to 

Hudson + Associates, Architects and/or their duly authorized representatives. 

 

Delete Subparagraphs 4.1.2 and 4.1.3. 

 

4.2  ARCHITECT’S ADMINISTRATION OF THE CONTRACT 

 

Delete subparagraph 4.2.12 and substitute the following: 

 

4.2.12   Interpretations and decisions of the Architect will be consistent with the intent of, 

and reasonably inferable from, the Contract Documents and will be in writing or in the 

form of drawings.  When making such interpretations and decisions, the Architect will 

endeavor to secure faithful performance by both Owner and Contractor. 

 

4.3  CLAIMS AND DISPUTES 

 

Delete Subparagraph 4.3.1 and substitute the following: 

 

4.3.1  Definition.  A claim is a demand or assertion by one of the parties seeking, as a 

matter of right, adjustment or interpretation of the Contract Documents, payment of 

money, extension of time or other relief with respect to the terms of the Contract.  The 

term "Claim" includes other disputes and matters in question between the Owner and 

Contractor arising out of or relating to the Contract but specifically does not include any 

Claim or demand arising for the first time after final payment is made.  Claims must be 

made by written notice.  The responsibility to substantiate claims shall rest with the party 

making the claim. 

 

Delete Subparagraph 4.3.2 and substitute the following: 

 

4.3.2  TIME LIMIT ON CLAIMS.   

a.  Notice. Notice of a claim by either party must be given to the other party within 

thirty calendar days after occurrence of the event giving rise to such Claim or within 

thirty days after the Claimant should reasonably have known of the condition giving rise 

to the Claim, whichever is later.  Notice of claim must be made by written notice. Failure 

to make claims within the time period specified in this subparagraph shall be deemed a 

waiver of the claim.  
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b.  Documentation.  Supporting documentation of the claim shall be submitted 

within sixty calendar days of the event on which the claim is based.  Failure to submit 

supporting documentation within sixty days bars further pursuit of the claim. 

c.  Additional claim.  An additional claim made after the initial claim had been 

implemented by change order will not be considered unless submitted in a timely manner. 

 

4.3.7  CLAIMS FOR ADDITIONAL TIME. 

 

Add the following to the end of subparagraph 4.3.7.1: 

 

Requests for extension of time based on delayed deliveries of materials will not be 

considered, except in Owner’s sole and unreviewable discretion.  Submission of a bid and 

the time of completion stated thereon shall be considered confirmation of Contractor's 

having verified delivery dates for required materials. 

 

4.3.8 INJURY OR DAMAGE TO PERSONS OR PROPERTY 

 

Delete subparagraph 4.3.8 

 

4.4   RESOLUTION OF CLAIMS AND DISPUTES 

 

Amend Subparagraph 4.4.4 by adding the following language at the end, as follows: 

 

If there is a surety and there appears to be a possibility of a Contractor's default, 

the Architect may, but is not obligated to, notify the surety and request the surety's 

assistance in resolving the controversy.   

 

Delete Subparagraph 4.4.5 and substitute the following: 

 

4.4.5   The Architect will approve or reject Claims by written decision, which shall state 

the reasons therefore and which shall notify the parties of any change in the Contract 

Sum or Contract Time or both.  The approval or rejection of a Claim by the Architect 

shall be final and binding on the parties unless a Claim is submitted pursuant to 

Subsection 4.4.9 herein. 

 

Delete subparagraph 4.4.6 in its entirety. 

 

Add a new subparagraph 4.4.9 as follows: 

 

4.4.9  Any controversy or Claim arising out of or related to the Contract, or the breach 

thereof, except for Claims which have been waived by the making and acceptance of 

final payment as provided in the Contract documents, shall be submitted for review to the 

York County School Board pursuant to the terms of Section 15.2-1243, et. seq. of the 
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Code of Virginia  (applied to the School Board mutatis mutandis) within ten days of the 

date of the Architect's written decision issued pursuant to Subparagraph 4.4.5.  Failure to 

file a Claim as provided for in this subparagraph within ten days of the date of the 

Architect's decision, shall be deemed a waiver of the Claim. 

 

4.5  MEDIATION 

 

Delete Paragraph 4.5 and all Subparagraphs thereof in their entirety. 

 

4.6 ARBITRATION 

 

Delete paragraph 4.6 and all Subparagraphs thereof in their entirety. 

 

ARTICLE 5;  SUBCONTRACTORS 

 

5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS 

OF WORK 

 

Add the following Subparagraph 5.2.5: 

 

5.2.5  The Owner may revoke approval of any subcontractor only for good cause.  Notice 

of such revocation of approval will be given in writing to the Contractor by the Owner 

and all work by said subcontractor shall immediately cease. 

 

Add the following Subparagraph 5.2.6 

 

5.2.6  Contractor shall provide a statement in writing from each subcontractor that such 

subcontractor waives all rights to assert any claims, actual and/or consequential, against 

the Owner allegedly arising from or growing out of any delays in the work schedule or 

any failure of the Contractor to pay such subcontractor any sums owed by the Contractor 

to such subcontractor. 

 

5.4 CONTINGENT ASSIGNMENT OF SUBCONTRACTS 

 

Delete Subparagraph 5.4.2 in its entirety. 

 

ARTICLE 6; CONSTRUCTION BY OWNER OR BY SEPARATE 

CONTRACTORS 

 

6.2  MUTUAL RESPONSIBILITY 
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Add the following subparagraph 6.2.6: 

 

6.2.6  If any other Contractor or his subcontractors or their material suppliers shall suffer 

loss or damage through acts of omissions on the part of the Contractor, any subcontractor, 

and sub-subcontractor or any material man of any foregoing, the Contractor agrees to 

reimburse such other Contractor or his sub-contractor or material supplier to the extent 

that they may be entitled to reimbursement.  If such other Contractor or subcontractor or 

his material supplier shall assert any claim against the Owner on account of any damage 

alleged to have been sustained, the Owner shall notify the Contractor and the Contractor 

shall indemnify and save the Owner harmless from and against loss, liability, claim, 

damage, fee, expense, including reasonable attorney's fees of any kind whatsoever arising 

out of or in any way connected with any such claim and Contractor shall defend at his 

own expense any suit in connection with any such claim, and if a judgment shall be 

rendered against the Owner in connection with any such claim, Contractor shall pay or 

satisfy any such judgment or claim and shall pay all costs, fees, expenses, disbursements 

and liabilities of whatsoever kind in connection therewith. 

 

ARTICLE 7;  CHANGES IN THE WORK 

 

7.2 CHANGE ORDERS 

 

Add the following Subparagraph 7.2.3 

 

7.2.3   Before any work under this Agreement shall qualify as additional work and made 

part of a change order, the Contractor shall notify the Owner and Architect in writing of 

his intention to treat certain work, if performed, as additional work and his reasons 

therefore.  If written notice is not given, no claim for additional work will be honored.  

Notice by Contractor shall not be construed as proving the validity of the claim. 

 

Add the following Subparagraph 7.2.4 

 

7.2.4   Upon agreement that a change order is necessary by the Owner, Architect and 

Contractor, the parties will execute a written change order specifying the scope of work 

and the schedule for both work and additional payment, if any, agreed to by the parties. 

No oral agreement or directive regarding additional work or a change in terms of the 

Agreement by an employee of the Owner shall be binding on Owner. 

 

 

7.3  CONSTRUCTION CHANGE DIRECTIVES 
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7.3.6  In the first sentence, delete the words "a reasonable allowance for overhead and 

profit" and substitute "an allowance for overhead and profit in accordance with Clause 

7.3.10.1 through 7.3.10.6 below." 

 

Add the following Subparagraph 7.3.10: 

 

7.3.10  In Subparagraph 7.3.6, the allowance for the combined overhead and profit 

included in the total cost to the Owner shall be based on the following schedule: 

 

.1 For the Contractor, for Work performed by the Contractor's own forces, ten 

percent of the cost. 

 

.2 For the Contractor, for Work performance by the Contractor's 

Subcontractor, five percent of the amount due the Subcontractor. 

 

.3 For each Subcontractor or Sub-subcontractor involved, for Work performed 

by the Subcontractor's or Sub-subcontractor's own forces, ten percent of the 

cost. 

 

.4 For each Subcontractor, for Work performed by the Subcontractor's Sub-

subcontractors, five percent of the amount due the Sub-subcontractor. 

 

.5 Cost to which overhead and profit is to be applied shall be determined in 

accordance with Subparagraph 7.3.6. 

 

.6 In order to facilitate checking of quotations for extras or credits, all 

proposals, except those so minor that their propriety can be seen by 

inspection, shall be accompanied by a complete itemization of costs 

including labor, materials and Subcontracts.  Labor and materials shall be 

itemized in the manner prescribed above.  Where major cost items are 

Subcontracts, they shall be itemized also.  In no case will a change 

involving over $500.00 be approved without such itemization. 
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ARTICLE 9; PAYMENTS AND COMPLETION 

 

9.3  APPLICATIONS FOR PAYMENT 

 

Add the following clause 9.3.1.3 to 9.3.1: 

 

9.3.1.3  Until substantial completion, the Owner shall pay ninety-five percent (95%) of 

the amount due the Contractor on account of progress payments. 

 

 

Add the following Subparagraph 9.3.4 

 

9.3.4   All material and work covered by partial payments that thereafter becomes the 

sole property of Owner shall not be construed to relieve the Contractor from the sole 

responsibility for the safety and protection of all materials and work upon which 

payments have been made or the restoration or replacement of any damaged or stolen 

work or property or as a waiver of the right of the Owner to require the fulfillment of all 

the terms of the Contract Documents. 

 

9.7  FAILURE OF PAYMENT 

 

Delete subparagraph 9.7.1 

 

9.8 SUBSTANTIAL COMPLETION 

 

Amend subparagraph 9.8.4 by adding the following: 

 

Nothing herein shall authorize the Architect to extend the date for final completion of the 

Work except as authorized in Article 7. 

 

9.10 FINAL COMPLETION AND FINAL PAYMENT 

 

Add the following to Subparagraph 9.10.2: 

 

9.10.2 (6)   a record set of as-built drawings and specifications or manual.  

 

Add the following Subparagraph 9.10.2.1 

 

9.10.2.1   Within thirty days after issuance of the final Certificate for Payment and upon 

Contractor’s compliance with the terms of Subparagraph 9.10.2 the Owner shall make 

final payment to the Contractor pursuant to Paragraph 9.10. 

 

Delete Subparagraph 9.10.3 
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Delete Subparagraph 9.10.5 and substitute the following: 

 

9.10.5  Acceptance of final payment by the Contractor or sub-contractor or material 

supplier shall constitute a waiver and release of all Claims by that payee except those 

previously made in writing and pursued by the payee as required by the terms of the 

Contract Documents.  Such Claims previously made must be identified by the payee as 

unsettled at the time of final application for payment. 

 

Add Subparagraph 9.10.6 as follows: 

 

 

 

9.10.6  Contractor's obligation to perform the work and complete the project in 

accordance with the Contract Documents shall be absolute.  Neither approval of any 

progress or final payment nor the issuance of a certificate of substantial completion, nor 

any payment by Owner to Contractor under the Contract Documents, nor any use or 

occupancy of the project or any part thereof by Owner, nor any act of acceptance by 

Owner, nor any failure to do so, nor the failure of Owner to file a Claim as set forth in the 

Contract Documents, nor any correction of defective work by Owner, shall constitute an 

acceptance of work not in accordance with the Contract Documents nor shall the same 

relieve the Contractor of responsibility for faulty materials or workmanship or operate to 

release the Contractor or his surety from any obligation under the contract, the 

performance bond or the payment bond. 

 

Add the following Subparagraph 9.10.7 

 

9.10.7 No Certificate for Payment issued by the Architect and no payment, final or 

otherwise, nor partial or entire use or occupancy of the Work by the Owner shall 

be an acceptance of any work or materials not in accordance with the Contract 

Documents nor shall the same relieve the Contractor of responsibility for faulty 

materials or workmanship or operate to release the Contractor or his Surety 

from any obligation under the Contract or the Performance and Payment Bonds.  

Any dispute of the Final Payment by the Contractor shall be resolved as a claim 

against the Owner and processed pursuant to Virginia Code Section 15.2-1243 

et seq. and 22.1-122 applied to the Owner mutatis mutandis. 
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Add the following Paragraph 9.11 as follows: 

 

9.11  LIQUIDATED DAMAGES 

 

9.11.1  Because time is of the essence and because the consequences of untimely 

completion of the Work cannot be quantified as of the date of this Agreement, the parties 

agree that the Contractor and the Contractor's surety, if any, shall be liable for and shall 

pay the Owner the sums hereinafter stipulated as liquidated damages, and not as a 

penalty, for each calendar day of delay until the Work is substantially complete, Five 

Hundred   U.S. Dollars ($500.00), and for each calendar day of delay until the Work is 

finally complete an additional Five Hundred U.S. Dollars ($500.00) for a possible total of 

One Thousand Dollars ($ 1000.00) per calendar day of delay, and Contractor further 

agrees that Owner may deduct and retain such liquidated damages out of any money due 

Contractor under the terms of this Contract. 

 

 

ARTICLE 10;  PROTECTION OF PERSONS AND PROPERTY 
 

10.2  SAFETY OF PERSONS AND PROPERTY 

 

Add to 10.2.1 the following paragraph 10.2.1.4: 

 

10.2.1.4  Contractor's materials, tools, machinery, equipment, appliances, shoring, sheds 

and personal property of the Contractor's employees. 

 

Add to 10.2.2 the following clause 10.2.2.1: 

 

10.2.2.1  The Contractor agrees in order that work be executed with the greater degree of 

safety: 

 

(1) To comply with all laws, ordinances, and regulations regarding safety. 

 

(2) To comply as applicable with the "Rules and Regulations Governing Construction 

Demolition and All Excavations" as adopted by the Safety Codes Commission of 

the Commonwealth of Virginia. 

 

(3) To conform to all applicable provisions of the "Manual of Accident Prevention in 

Construction" published by the Association of General Contractor of America, 

Inc., latest edition. 

 



IFB 1825  Page 27 of 53 

 

 

(4) To comply with all applicable provisions of the "Occupational Safety and Health 

Act of 1970," as amended. 

 

In subparagraph 10.2.5 delete the language within the parentheses. 

 

Add the following Subparagraph 10.2.8 as follows: 

 

10.2.8 The Contractor shall to the greatest extent practicable secure the Work against 

weather, providing coverage or other protection of the Work against damage by wind or 

rain or other weather events.  In the event Contractor shall fail to provide such protection, 

Contractor shall be obligated to correct or remediate all damages to the Work, and to any 

other structure or property of which the Work is a part or is affixed, by reason of (without 

limitation) inundation by water, damage from wind, or any damage resulting therefrom 

including without limitation the growth of mold as a result of exposure of the Work or 

any portions thereof to the elements.  

 

 

 

10.3  HAZARDOUS MATERIALS 

 

Delete Subparagraph 10.3.2 in its entirety and in its place substitute the following: 

 

10.3.2 The Owner shall verify the presence or absence of the material or substances 

reported by the Contractor and, in the event such material or substance is found to be 

present, verify that it has been rendered harmless.  When the material or substance has 

been rendered harmless, Work in the affected area shall resume upon written agreement 

of the Owner and Contractor.  The Contract Time shall be extended appropriately and the 

Contract Sum shall be increased in the amount of the Contractor’s reasonable additional 

costs of shut-down, delay and start-up. 

 

Delete subparagraph 10.3.3 in its entirety. 

 

Delete subparagraph 10.5 in its entirety. 
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ARTICLE 11;  INSURANCE AND BONDS 

 

11.1  CONTRACTOR’S LIABILITY INSURANCE 

Add new subparagraphs 11.1.1.9 and 11.1.1.10, as follows: 

 

11.1.1.9  Liability Insurance shall include all major divisions of coverage and be on a 

comprehensive basis including: 

 

1. Premises Operations (including X, C, and U coverage as applicable). 

 

2. Independent Contractor's Protective 

 

3. Products and Completed Operations 

 

4. Personal Injury Liability with Employment Exclusion deleted. 

 

5. Contractual, including specified provision for Contractor's obligation under 

Paragraph 3.18. 

 

6. Owned, non-owned and hired motor vehicles. 

 

7. Broad Form Property Damage including Completed Operations. 

 

11.1.1.10 If the General Liability coverages are provided by a Commercial General 

Liability Policy on a claims-made basis, the policy date or Retroactive Date 

shall predate the Contract; the termination date of the policy or applicable 

extended reporting period shall be no earlier than the termination date of 

coverages required to be maintained after final payment, certified in 

accordance with Subparagraph 9.10.2. 
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Add the following Clause 11.1.2.1: 

 

11.1.2.1  The insurance required by Subparagraph 11.1.1 shall be written for not less that 

the following limits, or greater if required by law: 

 

1. Worker's Compensation 

 

(a)  State: Statutory 

 

(b)  Applicable Federal (e.g., Longshoreman's) Statutory 

 

(c) Employer's Liability:         $100,000  per Accident 

 

                                                                                         $100,000 Disease, Policy Limit 

 

                                                                                         $100,000 Disease,Each Employee 

 

2. Comprehensive or Commercial General Liability (including Premises 

Operations; Independent Contractor's Protective; Products and Completed 

Operations; Broad Form Property Damage): 

 

(a) Bodily Injury: 

$1,000,000  Each Occurrence 

$1,000,000  Aggregate 

 

(b) Property Damage: 

$100,000  Each Occurrence 

$1,000,000  Aggregate 

 

(c) Products and Completed Operations to be maintained for one year 

after final payment 

 

$1,000,000  Aggregate 

 

(d) Property Damage Liability Insurance shall provide X, C, and U 

coverage 

 

(e) Broad Form Property Damage Coverage shall include Completed 

Operations. 
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3. Contractual Liability: 

 

(a) Bodily Injury: 

 

$1,000,000  Each Occurrence 

$1,000,000  Aggregate 

 

4. Personal Injury, with Employment Exclusion deleted: 

 

$1,000,000  Aggregate 

 

5. Business Auto Liability (including owned, non-owned and hired vehicles): 

 

(a) Bodily Injury: 

 

$1,000,000  Each Person 

$1,000,000  Each Occurrence 

 

(b) Property Damage: 

 

$100,000  Each Occurrence 

 

6. Umbrella Excess Liability: 

 

$1,000,000 over primary insurance 

$10,000 retention for self-insured hazards each occurrence. 

 

11.1.3  Add the following sentence to Subparagraph 11.1.3: 

 

If this insurance is written on the Comprehensive General Liability policy form, the 

Certificates shall be AIA Document G705, Certificate of Insurance.  If this insurance is 

written on a Commercial General Liability policy form, ACORD form 25S will be 

acceptable.  The Certificate of Insurance shall provide an endorsement naming the 

County School Board of York County, Virginia, its officers, agents and employees, as 

Additional Insured. 

 

11.2 OWNER’S LIABILITY INSURANCE 

 

Delete subparagraph 11.2.1 in its entirety. 
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11.4 PROPERTY INSURANCE 

Delete subparagraphs 11.4.1, 11.4.1.1, 11.4.1.2, 11.4.1.3, and 11.4.1.4, and substitute the 

following: 

 

11.4.1 Contractor or builder's risk insurance in the all-risk form shall be provided by the 

Contractor in a minimum amount of 100 per cent of the Contract Sum covering damage 

to or loss of work performed under the Contract caused by fire, explosion, wind, 

lightening, vandalism, malicious mischief and any other similar casualty risk or peril.  

The insurance shall be payable to the Owner and the Contractor as their respective 

interests may appear.  The Owner shall be named as an additional insured in the 

insurance contract.  Such insurance shall cover portions of the Work stored off site, and 

also portions of the Work in transit. 

 

Delete Subparagraphs 11.4.2, 11.4.3, 11.4.4, 11.4.5, 11.4.6, 11.4.7, 11.4.8, 11.4.9 and 

11.4.10. 

 

11.5  PERFORMANCE BOND AND PAYMENT BOND 

 

Delete Subparagraph 11.5.1 and substitute the following: 

 

11.5.1  The Contractor shall furnish bonds covering faithful performance of the Contract 

and payment of obligations arising thereunder.  Bonds shall be in the form specified in 

the Contract Documents with surety approved by the County Attorney.  The cost of all 

bonds shall be included in the Contract sum.  The amount of each bond shall be equal to 

100 percent of the Contract sum.  The  bonds shall be maintained in full force and effect 

until final acceptance of the Work by the Owner.  The Contractor will cause the surety to 

agree to be bound by each and every provision in the Contract Documents. 

 

11.5.1.1  The Contractor shall deliver the required bonds to the Owner not later than the 

date of execution of the Contract or if the work is to be commenced prior thereto in 

response to a letter of intent, the Contractor shall, prior to the commencement of the 

work, submit evidence satisfactory to the Owner that such bonds will be furnished. 

 

11.5.1.2  The Contractor shall require the attorney-in-fact who executes the required 

bonds on behalf of the surety to affix thereto a certified and current copy of the power of 

attorney. 

 

11.5.1.3 The Performance Bond shall require the surety to give written notice to the 

Owner, within seven (7) days after receipt of a declaration of default of the surety’s 

election either to remedy the default or defaults promptly or to pay the Owner the penal 

sum of the bond, time being of the essence.  In the notice of election, the surety shall 
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indicate the date on which the remedy or performance will commence, and it shall then 

be the duty of the surety to give prompt notice in writing to the Owner immediately upon 

completion of (a) the remedy and/or correction of each default, (b) the remedy and/or 

correction of each item of Work, (c) the finishing of each omitted item of Work, and (d) 

the performance of the Work.  The surety shall not assert insolvency of the Contractor or 

Contractor’s denial of default as justification for its failure to promptly remedy the 

default or defaults or to perform the Work. 

 

11.5.1.4   The Performance Bond shall also require the Contractor to make good at his 

own expense, work due to imperfect materials and workmanship for one year after final 

acceptance of the project by the Owner.  The Surety on both bonds shall be a duly 

authorized Surety Company or Companies satisfactory to the Owner. 

 

 

 

 

 

 

ARTICLE 13; MISCELLANEOUS PROVISIONS 

 

13.6  INTEREST 

 

Delete Subparagraph 13.6.1 

 

13.7  COMMENCEMENT OF STATUTORY LIMITATION PERIOD 

 

Delete paragraph 13.7.1 and all subparagraphs thereof, in their entirety. 

 

Add a new paragraph 13.8 as follows: 

 

13.8  EQUAL OPPORTUNITY 

 

13.8.1  During the performance of this contract, the Contractor shall maintain policies of 

employment, in conformance with the provisions of the Federal Civil Rights Act of 1964, 

as amended, as well as the Virginia Fair Employment Act of 1975, as amended, and 

Section 2.2-4311 of the Virginia Public Procurement Act, as follows: 

 

13.8.1.1  The Contractor will not discriminate against any employee or applicant for 

employment because of race, religion, color, sex or national origin, age, disability, status 

as a service disabled veteran, or any other basis prohibited by state law relating to 

discrimination in employment, except where there is a bona fide occupational 

qualification reasonably necessary to the normal operation of the Contractor.  The 

Contractor agrees to post in conspicuous places, available to employees and applicants 
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for employment, notices setting forth the provisions of this nondiscrimination clause. 

 

13.8.1.2  The Contractor, in all solicitations or advertisements for employees placed by or 

on behalf of the Contractor, will state that such Contractor is an equal opportunity 

employer. 

 

13.8.1.3  Notices, advertisements and solicitations placed in accordance with federal law, 

rule or regulation shall be deemed sufficient for the purpose of meeting the requirements 

of this section. 

 

13.8.1.4  During the performance of this contract, the Contractor agrees to (i) provide a 

drug-free workplace for the Contractor’s employees; (ii) post in conspicuous places, 

available to employees and applicants for employment, a statement notifying employees 

that the unlawful manufacture, sale, distribution, dispensation, possession, or use of a 

controlled substance or marijuana is prohibited in the Contractor’s workplace and 

specifying the actions that will be taken against employees for violations of prohibition; 

(iii) state in all solicitations or advertisements for employees placed by or on behalf of the 

Contractor that the Contractor maintains a drug-free workplace; and (iv) include the 

provisions of the foregoing clauses in every subcontract or purchase order of over 

$10,000, so that the provision will be binding upon each subcontractor or vendor. 

 

For the purpose of this subsection, a “drug-free workplace” means a site for the 

performance of work done in connection with a specific contract awarded to a Contractor 

in accordance with this subsection, the employees of whom are prohibited from engaging 

in the unlawful manufacture, sale, distribution, dispensation, possession or use of any 

controlled substance or marijuana during the performance of the Contract. 

 

13.8.2  The contractor will include the provisions of the foregoing subparagraphs 

13.8.1.1, 13.8.1.2,  13.8.1.3 and 13.8.1.4 in every subcontract or purchase order of over 

$10,000, so that the provisions will be binding upon each subcontractor or vendor.   

 

13.8.3   In accordance with Section 2.2-4343.1 of the Code of Virginia, et. seq., the 

Owner shall not (i) discriminate against a faith-based organization as defined in the Code 

of Virginia Section 2.2-4343.1 (B) on the basis of the organization’s religious character 

or (ii) impose condition that (a) restrict the religious character of the faith-based 

organization, except as provided in subsection F of Section 2.2-4343.1 of the Code of 

Virginia, or (b) impair, diminish, or discourage the exercise of religious freedom by the 

recipients of such goods, services or disbursements. 

 

13.8.4   By signing this Contract, the Contractor certifies that it does not and will not, 

during the performance of this Contract, violate the provision of the Federal Immigration 

Reform and Control Act of 1986, as amended, which prohibits employment of illegal 

aliens. 
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ARTICLE 14; TERMINATION OR SUSPENSION OF THE CONTRACT 

 

 

14.1 TERMINATION OF THE CONTRACTOR 

 

Delete Subparagraph 14.1.1.4 

 

14.2  TERMINATION BY  THE OWNER 

 

14.2.2  In the first sentence, delete "upon certification by the Architect that sufficient 

cause exists to justify such action." 

 

END OF SECTION 

 

 

25.0 INSURANCE: 

The Contractor shall carry insurance in the amounts specified in ARTICLE 11 

above, including the Contractual Liability assumed by the Contractor and prior to 

the commencement of any work shall deliver certificates of insurance from 

carriers acceptable to the Owner specifying such limits, along with a proper 

endorsement naming the "County School Board of York County, Virginia, its 

Officers, Agents and Employees" as Additional Insured on a primary basis (Form 

No. GL-20-10) on applicable policy(s) (such additional insured status shall be 

primary without participation by Owner’s insurers).  The provisions of this 

paragraph shall be deemed included in the contract as if fully set out therein. 

 

26.0 CONTRACTOR REGISTRATION:   

If a contract is for seventy thousand dollars ($70,000) or more, of if total value of 

all construction, removal, repair or improvements undertaken by the bidder within 

any twelve month period is five hundred thousand dollars ($500,000) or more, the 

bidder is required under Title 54.1, Code of Virginia (1950), as amended, to be 

licensed as a "CLASS A CONTRACTOR."  If a contract of fifteen hundred 

dollars ($1,500) or more but less than seventy thousand dollars ($70,000), the 

bidder is required to be licensed as a "CLASS B CONTRACTOR." 

  

The bidder shall place on the outside of the envelope containing the bid and shall 

place in the bid over his signature whichever of the  following notations is 

appropriate, inserting his Contractor License Number: 

 

 

 



IFB 1825  Page 35 of 53 

 

 

27.0    SCC REGISTRATION: 

If Contractor is organized as a stock or nonstock corporation, a limited 

liability company, a business trust, or a limited partnership, or is registered 

as a registered limited liability partnership, Contractor must be authorized to 

transact business in the Commonwealth as a domestic or foreign business 

entity if so required by Title 13.1 or Title 50 of the Code of Virginia, or as 

otherwise required by law.  If Contractor allows its existence to lapse, or its 

certificate of authority or registration to transact business in the 

Commonwealth of Virginia to expire, or be revoked or cancelled, such will 

be deemed an act of default enabling Owner to all remedies for default, 

including but not limited to revocation of this Contract. 

 

 

 

 

 

28.0   Certifications:  In accordance with Virginia Code Section 22.1-296.1, all 

contractors shall certify that they or any of their employees who will provide 

services under any resulting contract and who will be in direct contact with 

York County School Division students:  

 

1) have not been convicted of a felony or any offense involving the sexual 

molestation or physical or sexual abuse or rape of a child. 

 

 For purposes of this requirement, “direct contact with students” means being 

in the presence of students on school property during regular school hours or 

during school-sponsored activities. 

 

 Any person making a materially false statement regarding any such offense 

shall be guilty of a Class 1 misdemeanor and, upon conviction, the fact of 

such conviction shall be grounds for the revocation of the contract to provide 

such services and, when relevant, the revocation of any license required to 

provide such services. 

 

 The Company Certification should be completed in its entirety.  Any person, 

employee, subcontractor, agent, officer, owner or shareholder of the 

corporation, firm or partnership who will provide services under a resulting 
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contract and who will be in direct contact with York County School Division 

students shall meet the certification requirements. 

 

 Please note that this certification shall be binding throughout the contract 

period and the contractor shall provide the York County School Division 

with immediate notice of any event which renders their certifications untrue.   
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29.0   BID FORM/BID SCHEDULE: 

 

 

TO: Central Purchasing     FROM:     (Bidder's 

 

 County of York, Virginia          Name and 

 

 120 Alexander Hamilton Blvd./P O Box 532       Address) 

 

 Yorktown, VA  23690           

 

The undersigned, having read and understood the Bidding Documents, and having visited 

the site and become familiar with local conditions under which the Work is to be 

performed, proposes to execute the Work described in the Contract Documents in 

accordance with the Bidding Documents based on the materials, equipment and systems 

required by the Bidding Documents, without exception, for the following amount(s):  

 

 

  

 

 BID SCHEDULE: 

 

A. BASE BID, LUMP SUM: 

 

 

                

 

 

 Dollars ($_____________________________________________) 
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BID ALTERNATES 

Alternate No. 1- Complete all work designed, specified and detailed located in 

Part “C” of the building as delineated on the drawings.     

         

 $__________________________________  

UNIT PRICES 

UP-1 Description:  Remove and Replace Damaged and/or Deteriorating Roof  

Deck. 

Labor & Materials $                   /SF 

 

UP-2 Description: Identify and make authorized small roof membrane repairs 

 

Labor & Materials $___________/SF 

 

UP-3 Description: Prepare existing block  

 wall for painting and apply one coat 

  of the paint  specified for coating  

 previously painted block walls.     Labor & Materials 

$___________/SF 

UP-4  Description: Remove and replace APC  

 tiles as determined by the Owner’s  

 Representative.    Labor & Materials 

$___________/SF 
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ADDENDA 

Bidder acknowledges receipt of the following addenda and agrees the 

requirements thereof are included in this proposal: 

Addenda #   Date    Date Received 

                                                                                             

                                                                                        

                                                                

       

Virginia Class A Contractors License Number:        

 

Bidder is (Check one): Individual  (   ) Partnership  (   ) Corporation  (   ) 

 

Valid Until ____________________________ 

Registration title of specialty description 

 

Residence of Bidder (if individual):          

 

Name of Partners (if partnership):           

 

State of Incorporation:  (if corporation):          

 

SIGNATURE: 

 

Typed Name of Bidder:           

 

By:             Corporate 

Seal 

 

Title:            
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Date of Bid:           

 

 

 

 

 

If a bidder shall fail to obtain this license prior to submission of bid, the bid shall 

not be considered.                                                                   

                                                                                                                                I 

certify the firm signing this bid and registered under that name is legally qualified 

to perform all work included in the scope of the Contract as determined by the 

Commonwealth of Virginia, Department of Commerce, State Board for 

Contractors, in granting registration. 

Address of Bidder Respectfully submitted, 

______________________________________   Date  

 

______________________________________ Company 

 

______________________________________ Signed 

 

______________________________________ Title                                                                    

(SEAL, IF CORPORATION) 

30.0 COMPLETION DATE: 

State your earliest start date and completion dates.  All work as set forth in 

the contract documents for Phase 1 shall start no earlier than Monday, June 

18, 2012, following issuance of a written Notice to Proceed, and all work must 

be substantially completed by August 13, 2012.  All work as set forth in the 

contract documents for Phase 2 shall start no earlier than Monday, June 17, 

2013 and be completed no later than August 15, 2013. Final Completion for 

each phase shall be no later than 30 days after substantial completion.   
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Phase 1: 

The work shall start no earlier ______________ and all work must be substantially  

 

completed by_______________________.  Final completion shall be no later than  

 

_________________. 

 

 

Phase 2: 
  

The work shall start no earlier ______________ and all work must be substantially  

 

completed by_______________________.  Final completion shall be no later than  

 

_________________. 

 

31.0 Guarantee: 

All materials and equipment, furnished by the Contractor, and all work involved in 

the partial roof replacement of this Contract shall be and the same are hereby 

guaranteed by the Contractor free from defects owing to faulty materials or 

workmanship for a period of two years after date of substantial completion of the 

work.  All work which proves defective, by reason of faulty material or 

workmanship within said period of two years, shall be replaced by the Contractor 

free of cost to the Owner. All other materials and equipment, furnished by the 

Contractor, and all other work involved in this Contract shall be and the same are 

hereby guaranteed by the Contractor free from defects owing to faulty materials or 

workmanship for a period of one year after date of substantial completion of the 

work.  All work which proves defective, by reason of faulty material or 

workmanship within said period of one year, shall be replaced by the Contractor 

free of cost to the Owner. Nothing herein shall be deemed a waiver of any other 

available remedy for contract default, or as a waiver of any applicable statutory 

limitations period, nor as a waiver of any other applicable warranty period. 

 

32.0 AGREEMENT TO EXECUTE CONTRACT: 

Within 60 days after the opening of Bids or any time thereafter before 

withdrawing this Bid, the Undersigned will, within ten (10) days after receipt of 

written Notice of Acceptance of this Bid, execute and deliver to the Owner the 

Contract Agreement Forms, together with Performance and Payment Bonds as 

required by the Contract Documents and Bids as accepted.  The Undersigned 

designates as his office to which Notice of Acceptance shall be mailed or 

otherwise delivered: 
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33.0 CONTRACTOR DATA: 

All bidders must complete this section and return it with your bids, in order for 

Owner to complete the evaluation of the bids. 

 

33.1 Experience/Years in Business:  

Indicate the length of time you have been in business providing this type of 

commodity and service:          years         months. 

 

33.2 References: 

Indicate below a listing of at least three (3) different references where you have 

provided this type of equipment and service recently.  Include the dates equipment 

and services were provided and the name and address of the person we have your 

permission to contact.   

 

CLIENT   DATE  ADDRESS  PERSON TO  

         CONTACT  

         & PHONE NO. 
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WITNESS the following signatures, all duly authorized. 

 

[PRIME CONTRACTOR] 

 

By:  ____________________________________________________________________   

 [Printed Name] 

 [Title] 

 

[YORK COUNTY SCHOOLS SUPERINTENDENT] 

 

 
By: _________________________________________________________________ 

           [Printed Name] 

           [Superintendent] 

 

 

 

 

ANNEX 1 

 

REQUIRED DBA CONTRACT LANGUAGE 
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[ANNEX 2] 

 

[PRIME CONSTRUCTION CONTRACT] 
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CONTRACT FORM 

SERVICES CONTRACT 

 

          Agreement No._______ 

 

This AGREEMENT, dated this _____ day of_________, is by and between the COUNTY SCHOOL 

BOARD OF YORK COUNTY, VIRGINIA (a political subdivision of the Commonwealth of Virginia); 

hereinafter called the Owner; and______________________________________________________ 

(a corporation organized and existing under the laws of the Commonwealth of Virginia); hereinafter called 

the Contractor. 

 

WITNESSETH:  The Owner and Contractor, for the consideration stated herein, agree as follows: 

 

Scope of Work: 

The Contractor shall perform all required work and shall provide and furnish all labor, materials, 

necessary tools, expendable equipment and utility and transportation service and all else required to 

complete: 

 

HVAC & Partial Roof Replacement at Coventry Elementary School, for IFB1825. 

 

all in strict accordance with the Specifications, including any and all Addenda, and in strict compliance 

with the Contract Documents hereinafter enumerated. 

 

It is understood and agreed that said labor, materials, tools, equipment and service shall be furnished and 

said work performed and completed under the direction and supervision of the Contractor and subject to 

the approval of the Owner or its authorized representative. 

 

Guarantee: 

 All materials and equipment, furnished by the Contractor, and all work involved in the partial roof 

replacement of this Contract shall be and the same are hereby guaranteed by the Contractor free from 

defects owing to faulty materials or workmanship for a period of two years after date of substantial 

completion of the work.  All work which proves defective, by reason of faulty material or 

workmanship within said period of two years, shall be replaced by the Contractor free of cost to the 

Owner. All other materials and equipment, furnished by the Contractor, and all other work involved in 

this Contract shall be and the same are hereby guaranteed by the Contractor free from defects owing to 

faulty materials or workmanship for a period of one year after date of substantial completion of the 

work.  All work which proves defective, by reason of faulty material or workmanship within said 

period of one year, shall be replaced by the Contractor free of cost to the Owner. Nothing herein shall 

be deemed a waiver of any other available remedy for contract default, or as a waiver of any applicable 

statutory limitations period, nor as a waiver of any other applicable warranty period. 
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Contract Price: 

The Owner shall pay the Contractor as just compensation for the performance of this Contract, subject to 

any additions or deductions as provided in the Contract Documents, the lump sum and unit prices as 

contained in the Bid Schedule attached hereto. 

 

The Contract Amount is (_____________________________________ Dollars). 

($_____________) lump sum and unit prices extended as herein contained. 

 

Payments: 

The Owner will pay to the Contractor in the manner and at such times as set forth in Section 22 of IFB 

1825, such amounts as required by the Contract Documents.  Unless otherwise provided, the Owner will 

pay to the Contractor within thirty (30) calendar days after receipt of the approved Application for 

Payment from the Architect and following acceptance of the completion of the job by the Owner. 

 

Liquidated Damages: 

It is understood and agreed that time is of the essence in the performance of this contract and that 

Contractor will commence and fully complete the project within the times specified in this Contract.  

Because the consequences of the Contractor's failure to perform on time cannot be determined to a 

reasonable certainty beforehand, the Contractor agrees to pay to the Owner, as liquidated damages and 

not as a penalty, the sum of $500.00 for each and every calendar day beyond the established contract 

substantial completion day and an additional sum of $500.00 for each and every calendar day beyond 

the established contract final completion day that the work as stipulated in the contract documents 

remains uncompleted and unfinished for a possible total of $1000.00 after the allowed Contract time 

for final completion.  Contractor further agrees that Owner may deduct and retain such liquidated 

damages out of any money due Contractor under the terms of this contract. 

 

Time: 

The undersigned Contractor agrees to commence work within (10) calendar days after the date of Notice 

to Proceed and further agrees to complete the Contract Work within the following specified time limits: 

 

All work as set forth in the contract documents for Phase 1 shall start no earlier than Monday, 

June 18, 2012, following issuance of a written Notice to Proceed, and all work must be 

substantially completed by August 13, 2012.  All work as set forth in the contract documents for 

Phase 2 shall start no earlier than Monday, June 17, 2013 and be completed no later than August 

15, 2013.  Final Completion for each phase shall be no later than 30 days after substantial 

completion.   
 

THIS AGREEMENT SHALL BE BINDING UPON ALL PARTIES HERETO AND THEIR 

RESPECTIVE HEIRS, EXECUTORS, ADMINISTRATORS, SUCCESSORS, AND ASSIGNS. 
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Component Parts of the Contract: 

This Contract consists of the following component parts, all of which are hereby made a part hereof as if 

herein set out in full: 

1.   Advertisement for Bids 

2.   Invitation For Bids (IFB #1825), and any Exhibits, attachments, plans or drawings thereto 

3.   Information For Bidders 

4.   General Terms and Conditions AIA Document A201-1997 as modified by IFB 1825 and the      

Supplemental Conditions below 

5.   Supplemental Conditions 

6.   Bid Proposal 

7.   Contract (this document) 

8.   Bid Bond 

9.   Payment Bond 

10. Performance Bond 

11. Certificate of Insurance 

12. Contractor's License 

13. Notice of Award 

14. Notice to Proceed 

15. Change Orders (if any) 

16. Other Documents as may be required by law or appended hereto 

17. Drawings prepared by Hudson + Associates Architects. 

18. Warranties as specified. 

19. Compliance Certificate 

20. Company Certification in accordance with Virginia Code § 22.1-296.1  

21. Addenda: 

 

 No.   , dated    , 2010 

 

 No.   , dated    , 2010 

 

 No.   , dated    , 2010 
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IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be executed as of the day and 

year first above written in ( 4 ) counter-parts each of which shall for all purposes be deemed an original. 

 

ATTEST: 

 

                                                                       COUNTY SCHOOL BOARD OF YORK COUNTY, VA  

NAME       OWNER 

 

        BY           

TITLE       TITLE:  SUPERINTENDENT OF SCHOOLS   

 

 

ATTEST: 

 

                  

NAME       CONTRACTOR 

 

                  

TITLE        BY 

 

                  

CONTRACTOR’S ADDRESS:    TITLE 

 

        

       CONTRACTOR'S FEDERAL I. D. NO.: 

        

                

        

 

        APPROVED AS TO FORM: 

 

                 

        COUNTY ATTORNEY 
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CONTRACT FORM 

PAYMENT BOND 

 

KNOW ALL MEN BY THESE PRESENTS, that 

                

   (Name of Contractor) 

                

 

a                                         , hereinafter call the Principal, and 

   (Corporation, Partnership or Individual) 

                

     (Name of Surety) 

                

     (Address of Surety) 

hereinafter called Surety, are held and firmly bound unto 

 

     County School Board of York County, Virginia    

       (Name of Owner) 

     302 Dare Road, Yorktown, Virginia  23692     

     (Address of Owner) 

 

hereinafter called Owner, in the penal sum of   (_____________________________________Dollars), 

(______________, in lawful money of the United States, for the payment of which sum well and truly to 

be made, we bind ourselves, successors, and assigns, jointly and severally, firmly by these presents. 

 

THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain 

Contract with the Owner, dated the _______ day of  ___________, a copy of which is hereto attached and 

made a part hereof, to complete: 

 

HVAC & Partial Roof Replacement at Coventry Elementary School, for IFB1825.  
 

NOW, THEREFORE, if the Principal shall promptly make payment to all persons, firms, subcontractors, 

and corporations furnishing material for or performing labor in the prosecution of the work provided for in 

such Contract, and any authorized extension or modification thereof, including all amounts due for 

materials, lubricants, oil, gasoline, coal and coke, repairs on machinery, equipment, tools, consumed or 

used in connection with the construction of such Work, and all insurance premiums on said Work, and for 

all labor, performed in such Work whether by Subcontractor or otherwise, then this obligation shall be 

void; otherwise to remain in full force and effect. 

 

PROVIDED, FURTHER, that the said Surety, for value received hereby stipulates and agrees that no 

change, extension of time, alteration or addition to the terms of the Contract or to Work to be performed 

thereunder or the Specifications accompanying the same shall in any way affect its obligation on this 

Bond, and it does hereby waive notice of any such change, extension of time, alteration or addition to the 

terms of the Contract or to the Work or the Specifications. 
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PROVIDED, FURTHER, that no final settlement between the Owner and the Contractor shall abridge the 

right of any beneficiary hereunder, whose claim may be unsatisfied. 

 

IN WITNESS WHEREOF, this instrument is executed in   4    counterparts each one of which shall be 

deemed an original, this the ___________________________. 

 

ATTEST: 

 

                 

(PRINCIPAL) SECRETARY    PRINCIPAL 

 

        BY        

SEAL 

                 

WITNESS TO PRINCIPAL                        ADDRESS 

 

                 

ADDRESS 

 

                                       

ATTEST: 

 

                 

(SURETY) SECRETARY      SURETY 

 

        BY        

SEAL         (ATTORNEY-IN-FACT) 

 

                

WITNESS AS TO SURETY    ADDRESS 

 

                

ADDRESS 

 

NOTE: Date of Bond must as to or later than the date of the Contract.  If Contractor is a  

  Partnership, all general partners must execute Bond. 
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CONTRACT FORM 

PERFORMANCE BOND 

 

KNOW ALL MEN BY THESE PRESENTS, that 

                

   (Name of Contractor) 

                

 

a                                                                   , hereinafter call the Principal, and 

      (Corporation, Partnership or Individual) 

 

                

     (Name of Surety) 

                

     (Address of Surety) 

hereinafter called Surety, are held and firmly bound unto 

 

   County School Board of York County, Virginia      

       (Name of Owner) 

   302 Dare Road, Yorktown, Virginia  23692      

     (Address of Owner) 

 

hereinafter called Owner, in the penal sum of   (in lawful money of the United States, for the payment of 

which sum well and truly to be made, we bind ourselves, successors, and assigns, jointly and severally, 

 Firmly by these presents.  

 

THE CONDITION OF THIS OBLIGATION is such that whereas, the Principal entered into a certain 

Contract with the Owner, dated the ________________a copy of which is hereto attached and made a part 

hereof, to complete: 

 

HVAC & Partial Roof Replacement at Coventry Elementary School, for IFB1825.  

 

NOW, THEREFORE, if the Principal shall well, truly and faithfully perform its duties, all the 

undertakings, covenants, terms, conditions, and agreements of said Contract during the original term 

thereof, and any extensions thereof which may be granted by the Owner, with or without notice to the 

Surety and during the one year guarantee period, and if he shall satisfy all claims and demands incurred 

under such Contract, and shall fully indemnify and save harmless the Owner from all costs and damages 

which it may suffer by reason of failure to do so, and shall reimburse and repay the Owner all outlay and 

expense which the Owner may incur in making good any default, then this obligation shall be void; 

otherwise to remain in full force and effect. 

 

PROVIDED, FURTHER, that the said Surety, for value received hereby stipulates and agrees that no 

change, extension of time, alteration or addition to the terms of the Contract or to Work to be performed 

thereunder or the Specifications accompanying the same shall in any way affect its obligation on this 
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Bond, and it does hereby waive notice of any such change, extension of time, alteration or addition to the 

terms of the Contract or to the Work or the Specifications. 

 

PROVIDED, FURTHER, that no default settlement between the Owner and the Contractor shall abridge 

the right of any beneficiary hereunder, whose claim may be unsatisfied. 

 

IN WITNESS WHEREOF, this instrument is executed in   4   counterparts each one of which shall be 

deemed an original, this the _______________________. 

 

ATTEST:  

 

                 

(PRINCIPAL) SECRETARY                       PRINCIPAL 

 

        BY        

SEAL 

                

WITNESS TO PRINCIPAL                          ADDRESS 

 

                 

ADDRESS 

                                      

 

ATTEST: 

 

                

(SURETY) SECRETARY      SURETY 

 

        BY        

SEAL          (ATTORNEY-IN-FACT) 

 

                 

WITNESS AS TO SURETY                          ADDRESS 

 

                

ADDRESS 

NOTE: Date of Bond must be as to or later than the date of the Contract.  If Contractor is a  

  Partnership, all general partners must execute Bond. 
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COMPANY CERTIFICATION 

 

     The undersigned, on behalf of    __________________________________ 

                                                                   (insert company name) 

hereby certifies to the County School Board of York County, Virginia and York County School 

Division that any owner/shareholder of the company, any employee, or any subcontractor who will 

have direct contact with students:   

 

(A) Has not been convicted of a felony or any offense involving the sexual molestation, physical or 

sexual abuse or rape of a child: and 

 
 “Direct contact with students” means being in the presence of students during regular school 

hours or during school sponsored activities (Code of Virginia § 22.1-296.1) 

 

This certification is provided in accordance with the provisions of sec. 22.1-296.1 of the Code of 

Virginia. 

 

I agree that this certification shall be binding throughout the contract period and I will provide the York 

County School Division with immediate notice of any event which renders this certification untrue.  

Additionally I agree to require any employee who is assigned to the performance of this contract after it 

is awarded, and who will have direct contact with students, to execute and deliver an individual 

certification prior to having any direct contact with the students.  Attached to this certification are 

the individual certifications for each employee/subcontractor having direct contact with students. 
      

Dated: _________________  ________________________________________________ 

                                                                        Signature 

 

      ________________________________________________ 

      Printed Name and Title of Person Making Certification 

 

Note: In accordance with Virginia Code § 22.1-296.1, any person making a materially false statement 

regarding any such offense shall be guilty of a Class 1 misdemeanor and, upon conviction, the fact of 

such conviction shall be grounds for the revocation of the contract to provide such services and, when 

relevant, the revocation of any license required to provide such services. 

 

 

For Office Use Only 
 

Acknowledged by:      ___      Date:              

 

If Applicable: 

Project Name:  ____________________________________   PO # :     
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SUMMARY OF WORK 011000-1 

 SECTION 011000 - SUMMARY OF WORK 

 
PART 1 – GENERAL 

 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division-1 Specification Sections, apply to 

this Section. 

 

1.2 PROJECT DESCRIPTION 

 

A. The Project consists of installing a Mitsubishi City Multi variable refrigerant flow 

heating and air-conditioning system, roof modifications and interior 

renovations in support of that work as shown in the Contract Documents 

prepared by Hudson + Associates, Architects dated April 15, 2011and revised 

January 12, 2012. 

 

Project Name: HVAC and Partial Roof Replacement at Coventry 

Elementary School 

 

 Coventry Elementary School 

  200 Owen Davis Blvd. 

  Yorktown, VA 23693  

 

Owner: York County School Division 

 302 Dare Road    

 Yorktown, VA 23692  

 

Architect: Hudson + Associates, Architects PLLC 

 120 West Queens Way, Suite 201 

 Hampton, VA 23669 

 

CONTRACTOR USE OF PREMISES 

 

A. General:  Use of premises, work and storage areas shall be discussed at the 

pre-construction conference.  In general, areas will be made available 

immediately adjacent to the building for the storage of materials. Work may 

be carried on between the hours of 6:30 am and 9:00 pm.   

B. The administrative staff will occupy several classrooms at the far east end of the 

100 hall throughout the Phase 1 (summer 2012) construction period. Visitors to 

the building during this time will be directed to the exterior entrance to the 100 

hall on the east end of the building. The administration will return to the admin 
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suite on August 13, 2012 and remain there during the Phase 2 (summer 2013) 

construction period. 

C. A portion of the south parking lot and access to the building on that side shall 

be reserved for the Contractor and their forces during Phase 1. Similarly during 

Phase 2 a portion of the south parking lot and access to the gymnasium, the 

exterior entrances to the classroom additions (if Alternate 1 is accepted) and 

the parking and building access on the north side of the building will be 

available to the Contractor. 

D. Existing doors between the various areas of the building will be closed and 

sealed to segregate the work areas in accordance with the phasing plan. 

Lacking existing doors necessary for appropriate segregation temporary metal 

stud and GWB partitions will be erected and removed to complete the 

segregation of work areas.  

 

OWNER OCCUPANCY 

 

A. Owner Occupancy:  Cooperate with the Owner during construction to 

minimize conflicts and facilitate Owner usage.  Perform the Work so as not to 

interfere with the Owner's operations. 

 

CONTRACT TIME 

A. The work of this project can only be performed during the summer when school 

is not in session. The project scope is too large to be accomplished over a single 

summer. Therefore, it will be phased over two summers (2012 and 2013).The 

Contractor shall have access to the site for Phase 1 commencing with the 

Notice to Proceed.  The Work of Phase 1 shall start no earlier than Monday, 

June 18, 2012 and all work must be substantially completed by August 13, 2012. 

The Work of Phase 2 shall start no earlier than Monday, June 17, 2013 and be 

completed no later than August 15, 2013. Final Completion for each phase shall 

be no later than 30 days after substantial completion.   
 

B. The Contractor should plan on the following weather (rain and temperature) 

days for the project duration, including all time extensions made to the 

contract, up until final completion is given.  Time extensions for this project will 

only be given if the actual rain days exceed the days listed below. 

 

 January  10 Days 

 February  9 Days 

 March   11 Days 

 April   11 Days 

 May   12 Days 

 June   10 Days 

 July   11 Days 

 August  10 Days 

 September  9 Days 
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 October  7 Days 

 November  8 Days 

 December  10 Days 

 

A day will be considered a weather day when, on a work (Monday 

through Friday)day, it rains at the job site so less than 4 hours of production 

can occur or when the chance of rain exceeds 70% as reported by a 

source agreed upon at the pre-construction meeting or when the 

temperature does not rise above 40 degrees for more than 4 hours.  

Weather delay claims must be made in writing on the day they occur. 

Days that are weather days will be established by mutual agreement 

between the Owner and the Contractor on the day they occur, but the 

Owner will have final authority on that day to establish whether or not the 

day will be considered a weather day.   
 

SCOPE OF WORK 

A. The project includes removal of the existing HVAC system in phases and 

replacement with a variable refrigerant system (VRS) as well as roof and finish 

repairs associated with the HVAC work. The existing closed loop heat pump 

HVAC system will remain in service between the project phases. It will serve the 

spaces included in Phase 2 during the school year 2012/2013. 

B. The VRS includes roof mounted variable speed condensing units with line set 

distribution above the corridors to the classrooms where ceiling mounted 

cassettes condition and distribute the air. The outside air requirement is provided 

by roof mounted recovery ventilation units (RVU). It is distributed and returned in 

ducts above the corridor to the classrooms. The project adds a fire ceiling (CFM 

joists and GWB) above the corridors to comply with current building code 

requirements. This facilitates the distribution of both the VRS and outside air in the 

plenum above classrooms and corridors. 

C. The load from the new roof top equipment requires reinforcing of the existing 

structure. The joists beneath most equipment will be enhanced with panel point 

bracing and additional bridging to accept the new loads. In order to maintain 

existing drainage patterns on the recently installed roof, the new HVAC 

equipment will be mounted on structural steel platforms above the roof surface. 

D. Some of the equipment scheduled to be installed on the two low slope roofs 

above area B will require installation during Phase 1 and others during Phase 2. 

These roofs are a Johns-Manville three-ply BUR with a modified bitumen cap 

sheet system installed in 2009. They have a 20 year NDL warranty. Roof repairs 

associated with the equipment installations on these roofs are designed with a 

two ply modified bitumen roof systems. All roof work associated with the 

installation of this equipment shall be done in accordance with JM’s 

requirements to ensure continuation of the manufacturer’s warranty.  

E. The existing four-ply BUR with aggregate surface on the gymnasium will be 

replaced with a new three-ply BUR with modified bitumen cap sheet system 

during Phase 2 (summer 2013). The RTU on this roof will be curb mounted.  



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

 

 
SUMMARY OF WORK 011000-4 

F. Interior finishes affected by the HVAC work will include selective ceiling 

demolition and replacement, some VCT floor replacement and painting. 

G. The school is compartmentalized using fire walls, fire barriers and fire rated 

corridor walls to comply with the building code. HVAC and electrical 

penetrations as well as demolition of the existing hydronic piping require fire 

dampers, rated sleeves for pipes and conduits and block and GWB fill to close 

abandoned openings. 

H.      The Owner has conducted hazardous material testing in the building. No 

asbestos was identified. If during the course of the work suspicious material is 

encounter, immediately notify the Mr. Frank Pitchford, YCSD’s Safety Manager 

(e-mail fpitchford@ycsd.york.va.us or phone (757)876-8801). Mr. Pitchford will 

conduct testing and prepare abatement specifications and procedures as 

required. 
 

PROJECT  PHASING 

A. Phase 1 shall commence on June 18, 2012 and must be substantially complete 

by August 13, 2012. Phase 2 shall commence on June 17, 2013 and be 

substantially complete by August 15, 2013. Final completion will be 30 days after 

the substantial completion date established for each phase. 

B.  Phase 1 shall include all of the work shown in areas A and C as well as the 

administration suite in area B as shown on the Construction Documents. 

C.  Phase 2 shall include all of the work shown in area B, except for the 

administration suite and as described in Phase 1, plus area D, the gymnasium, 

and including that roof replacement. 

D. The roof work and equipment installation on the two low slope roof areas above 

area B will be accomplished over two summer work periods. The installation of 

the roof top equipment serving the areas included in the Phase 1 (RVUs 1, 2, 3 & 

4 and CU 1-4 & 6) shall be installed during the summer of 2012. Similarly, the work 

associated with reinforcing the joists beneath this roof top equipment will also be 

done during the Phase 1 work period (summer 2012). 

E. The installation of the roof top equipment serving the portion of area B included 

in Phase 2 (RTUs 1 & 3 and CU 5) and shall be installed during the summer of 

2013. Similarly, the work associated with reinforcing the joists beneath this roof 

top equipment shall also be done during the Phase 2 work period (summer 

2013). 

F. A portion of the cafeteria ceiling (Phase 2) requires removal during Phase 1 to 

reinforce the joists for RVUs 2 & 4 and CUs 2 & 4. The 2’ x 4’ ceiling tiles in this area 

shall be removed, salvaged and reinstalled at the conclusion of Phase 1. 

Likewise, the suspension grid in that area shall be removed and a new one (2’ x 

4’) installed to receive the salvaged tiles at the conclusion of Phase 1. See sheet 

A8.02. 

G. The entire cafeteria ceiling system shall be removed during Phase 2 (summer 

2013) and is replaced by a 2’x2’ acoustical panel ceiling system including new 

light fixtures. See electrical drawings. 
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H. The work shown in two classroom additions adjacent to area A and the 

classroom addition adjacent to area C are included in Additive Alternate #1. If 

this alternate is accepted, the work will be performed during Phase 2 (summer 

2013).  

I. The replacement of ceilings and light fixtures in the classrooms in areas A and C 

is part of Additive Alternate #2. If this alternate is accepted, the work will be 

performed during Phase 1 (summer 2012). 

 

OWNER SUPPLIED, CONTRACTOR INSTALLED EQUIPMENT 

 

A. Due to the specialty nature and long lead time to obtain the RVU HVAC 

equipment, the Owner has purchased the following HVAC equipment for this 

project. The Contractor will be responsible for receiving it at the site and from 

that point forward liable for its treatment condition and installation including 

removal from the delivery truck and all work associated with installing and 

making it operational as designed. 

 1. RVU-1 

 2. RVU-2 

 3. RVU-3 

 4. RVU-4 

 

WORK UNDER OTHER CONTRACTS 

 

A. Separate Contract: The Owner will have certain construction operations at the 

site completed under an existing communication services contract.  Those 

operations will be conducted simultaneously with work under this Contract.  

That Contract includes the following: 

1. Contract:  Removal and reinstallation and connection of telephone, wifi and 

other digital data equipment. 

 

B. Separate Contract: The Owner will have certain construction operations at the 

site completed under an existing fire and security alarm contract.  Those 

operations will be conducted simultaneously with work under this Contract.  

That Contract includes the following: 

1. Contract:  Removal and reinstallation and connection of security and fire 

alarm equipment. 

C. Separate Contract: The Owner will have certain construction operations at the 

site completed under an existing building automation controls contract.  Those 

operations will be conducted simultaneously with work under this Contract.  

That Contract includes the following: 
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1. Contract: Removal of existing building automation controls and the 

installation and programming of Trend brand building automation control 

equipment to control and monitor exhaust fans, and electric cabinet heaters. 

The trend system will also monitor and control the factory installed 

Engineered Air Roof Top Equipment controls and the Mitsubishi City-Multi 

HVAC equipment controls via an interface and an Ethernet connection. 

Engineered air will be responsible for the installation and programming of all 

controls in their rooftop equipment. The mechanical contractor shall be 

responsible for the installation and programming of all controls for the City-

Multi equipment. 
 

MISCELLANEOUS PROVISIONS 

 

A. The Contractor shall protect the existing facilities at all times during the course 

of construction.  Any damages caused or patching needed as a result of their 

activities shall be repaired at no additional cost to the Owner.  In general, 

patching, repair, and renovation work is intended to match, compliment and 

align with existing conditions. 

 

B. The Contractor is to maintain the structural integrity of the existing building at all 

times.  At no time is the removal or demolition of a structural element to occur 

without the approval of the Owner. 

 

C. The Contractor must have a minimum of eight (8) years experience and must 

have completed three (3) projects of a similar size and scope within the past 

five (5) years. Immediately after identifying the apparent low bidder, that 

Contractor shall submit the names, addresses and phone numbers of the 

contact person, for each of these similar projects. These references may be 

used in determining the most qualified bidder irrespective of pricing. 

 

D. Contractor shall not have access to lounges, vending machines, restrooms or 

telephones in the existing school building.  See Section 01500 for temporary 

facilities requirements. 

 

E. Smoking is not allowed on school property at any time, during the project. 

 

F. Condition of the Existing Building:  The Contractor will be responsible for 

maintaining the building in a weather tight condition throughout the 

construction period and repair damage caused by construction operations.  

Take all precautions necessary to protect the building and its occupants during 

the construction period.  Any damages caused to the Owner's property or 

property of any of the Owner's employees as a result of the Contractor's 

operations shall be repaired to the condition before the damage occurred, at 

the Contractor's expense.  
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FEES AND PERMITS 

 

A. Unless otherwise provided in the Contract Documents, the Contractor shall 

apply for and obtain all public permits, unless noted otherwise.  Such permits  

include but are not necessarily limited to the following: 

 

1. Building permit 

2. Mechanical and electrical permits 

3. Hazardous material abatement permits 

 

B. York County will forgive the permit cost of those permits they issue. 

 

PART 2 - PRODUCTS (Not applicable). 

 

PART 3 - EXECUTION (Not applicable). 

 

END OF SECTION 01010 
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SECTION 012100 – ALLOWANCES 

 

PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 1 Specification Sections, apply to 

this Section. 

1.2 SUMMARY 

A. This section includes administrative and procedural requirements governing 

allowances.  Selected materials and equipment are specified in the Contract 

Documents by allowances.  In some cases, these allowances include 

installation.  Allowances have been established in lieu of additional 

requirements and to defer selection of actual materials and equipment to a 

later date when additional information is available for evaluation.  If necessary, 

additional requirements will be issued by Change order 

PART 2 -  PRODUCTS (Not Applicable) 
 

PART 3 -  EXECUTION 
 

3.1 EXAMINATION  

A. Examine products covered by an allowance promptly upon delivery for 

damage or defects.   

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with relative 

materials and installations to ensure that each allowance item is completely 

integrated and interfaced with related work. 

3.3 SCHEDULE OF ALLOWANCES 

A. Types of allowances include the following: 

1. Allowance No. 1:  Include in the base bid the cost to remove 240 SF of 

damaged or deteriorating metal roof deck and replace with metal roof 

deck and the roof system shown on the Contract Drawings. If this 

allowance is not used, or only used in part, the Owner will be reimbursed 

by way of a credit change order based on the price bid for this work in the 

unit price section of the Contractor’s bid. Similarly, if the work exceeds the 

allowance, the Contractor will be reimbursed for the additional work by a 

change order based upon the unit price bid for this work. 

2. Allowance No. 2:  Include in the base bid the cost to prepare 1500 square 

feet of corroded metal roof deck and coat it with conversion primer. If this 
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allowance is not used, or only used in part, the Owner will be reimbursed 

by way of a credit change order based on the price bid for this work in the 

unit price section of the Contractor’s bid. Similarly, if the work exceeds the 

allowance, the Contractor will be reimbursed for the additional work by a 

change order based upon the unit price bid for this work. 

 

3. Allowance No. 3: Include in the base bid the cost of preparing 500 SF of 

existing block walls for painting and apply one coat of paint as specified 

for coating previously painted block walls. If this allowance is not used, or 

only used in part, the Owner will be reimbursed by way of a credit change 

order based on the price bid for this work in the unit price section of the 

Contractor’s bid. Similarly, if the work exceeds the allowance, the 

Contractor will be reimbursed for the additional work by a change order 

based upon the unit price bid for this work. 

4. Allowance No. 4: Include in the base bid the cost of removing 500 square 

feet of existing APC tiles as determined by the Owner’s Representative and 

replacing them with new.  If this allowance is not used, or only used in part, 

the Owner will be reimbursed by way of a credit change order based on 

the price bid for this work in the unit price section of the Contractor’s bid. 

Similarly, if the work exceeds the allowance, the Contractor will be 

reimbursed for the additional work by a change order based upon the unit 

price bid for this work. 

 

  

 

END OF SECTION 01020  



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

 

UNIT PRICES 012200 - 1 

 

SECTION 012200 - UNIT PRICES 

 
PART 1 -  GENERAL 
 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division-1 Specification Sections, apply to this 

Section. 

 

1.2 SUMMARY 

 

A. This Section specifies administrative and procedural requirements for unit prices. 

 

B. A unit price is an amount proposed by Bidders and stated on the Bid Form as a 

price per unit of measurement for materials or services that will be added to or 

deducted from the Contract Sum by Change Order in the event the estimated 

quantities of Work required by the Contract Documents are increased or 

decreased. 

 

C. Unit prices include all necessary material, overhead, profit and applicable taxes. 

 

D. The Owner reserves the right to reject the Contractor's measurement of work-in-

place that involves use of established unit prices, and to have this Work measured 

by an independent surveyor acceptable to the Contractor at the Owner's expense. 

 

E. Contractor shall not proceed with work listed herein that will incur charges beyond 
what is included in the Original Contract Price of this job without specific 
authorization by the Owner, or such method approval as he shall deem 
acceptable. 

 

F. Schedule:  A "Unit Price Schedule" is included below.  Specification Sections 

referenced in the Schedule contain requirements for materials and methods 

described under each unit price. 

 
PART 2 -  PRODUCTS (Not Applicable). 
 
PART 3 -  EXECUTION 
 

3.1 UNIT PRICE SCHEDULE 

 

A. Item No. 1 – Remove and Replace Damaged and/or Deteriorating Roof Deck – 

Materials and Labor per Square Foot of Deck.  

 

1. Description:  Remove 240 SF of damaged or deteriorating metal roof deck and 

replace with metal roof deck and the roof system shown on the Contract 
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Documents. This quantity is in excess of the Contract requirement and 240 SF 

allowance and will be as determined by the Owner’s Representative. 

 

a. Unit of Measurement:  Square foot of deck removal. 

 

B.  Item No 2.- Preparation and Application of Corrosion Conversion Coating -Labor 

and Material  per square foot of coating. 

 

1. Description: Identify, clean and prepare corroded metal deck in preparation 

for application of corrosion conversion coating in accordance with the 

manufacturer’s installation instructions, requirements and recommendations. 

This quantity is in excess of the Contract requirement and 1500 SF allowance 

and will be as determined by the Owner’s Representative. 

 

a. Unit of Measure: SF of the corrosion converter applied to metal deck. 

 

C. Item No 3.- One Coat of Paint On Previously Coated Block:   Labor and Material 

1. Description:  Prepare existing block wall for painting and apply one coat of the 

paint specified for coating previously painted block walls.  This quantity is in 

excess of the Contract requirement and 500 SF allowance and will be as 

determined by the Owner’s Representative. 

 

a. Unit of Measure: SF of painted block wall in excess of the Contract 

requirement and the 500 SF allowance. 

 

D. Item No. 4- Acoustical Panel Ceiling Tile Replacement:   Labor and Material 

 

1. Description: Immediately following the Pre-Construction meeting the Owner’s 

Representative, the Architect and the Contractor shall survey the ceiling tiles to 

remain and determine those that are damaged beyond useful life and or are of 

unacceptable appearance. If this quantity is in excess of the Contract 

requirements and the 500 square foot allowance, the Contractor will be 

compensated using the unit price bid for this work. 

 

a. Unit of Measure: Square feet of ceiling tiles replaced in excess of the  

  Contract requirements and the 500 square foot allowance. 

 
END OF SECTION 01026 
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SECTION 012300 - ALTERNATES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 01 Specification Sections, apply to 

this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain 

work defined in the Bidding Requirements that may be added to the Base Bid 

amount if Owner decides to accept a corresponding change either in the amount 

of construction to be completed or in the products, materials, equipment, systems, 

or installation methods described in the Contract Documents. 

1. The cost or credit for each alternate is the net addition to the Contract Sum 

to incorporate alternate into the Work.  No other adjustments are made to 

the Contract Sum. 

1.4 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to 

completely integrate work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, 

and similar items incidental to or required for a complete installation whether 

or not indicated as part of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party 

involved, in writing, of the status of each alternate.  Indicate if alternates have 

been accepted, rejected, or deferred for later consideration.  Include a complete 

description of negotiated modifications to alternates. 

C. Execute accepted alternates under the same conditions as other work of the 

Contract. 
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D. Schedule:  A Schedule of Alternates is included at the end of this Section.  

Specification Sections referenced in schedule contain requirements for materials 

necessary to achieve the work described under each alternate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 SCHEDULE OF ADDITIVE BID ALTERNATES 

 A. Additive Bid Alternate No. 1- Complete all demolition, HVAC replacement, ceiling 

and light fixture replacements and all finish repairs associated with this work as 

shown on the Construction Documents for the three classroom wings at the ends 

(outboard of the fire walls)of the 100, 200 and 400 halls. 

B. Additive Bid Alternate No. 2- Complete all ceiling and light fixture demolition in 

classrooms 100 through 105; 200 through 206; 300 through 306; and 400 through 

404. Replace the ceilings with 2’x 2’ APC and the light fixtures with those shown on 

the electrical Contract Drawings. 

END OF SECTION 012300 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for handling and 

processing Contract modifications. 

B. Related Sections include the following: 

1. Division 01 Section "Allowances" for procedural requirements for handling and 

processing allowances. 

2. Division 01 Section "Unit Prices" for administrative requirements for using unit 

prices. 

1.3 MINOR CHANGES IN THE WORK 

A. 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, "Architect's Supplemental Instructions."  

1.4 PROPOSAL REQUESTS 

A. Owner-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. Proposal Requests issued by Architect are for information only.  Do not 

consider them instructions either to stop work in progress or to execute the 

proposed change. 

2. Within 14 days after receipt of Proposal Request, submit a quotation 

estimating cost adjustments to the Contract Sum and the Contract Time 

necessary to execute the change. 
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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. 

B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require 

modifications to the Contract, Contractor may propose changes by submitting a 

request for a change to Architect. 

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 01 Section "Product Requirements" if the 

proposed change requires substitution of one product or system for product or 

system specified. 

C. Proposal Request Form:  Use AIA Document G709 for Proposal Requests. 

1.5 ALLOWANCES 

A. Allowance Adjustment:  To adjust allowance amounts, base each Change Order 

proposal on the difference between purchase amount and the allowance, 

multiplied by final measurement of work-in-place.  If applicable, include reasonable 

allowances for cutting losses, tolerances, mixing wastes, normal product 

imperfections, and similar margins. 

1. Include installation costs in purchase amount only where indicated as part of 

the allowance. 
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2. If requested, prepare explanation and documentation to substantiate 

distribution of overhead costs and other margins claimed. 

3. Submit substantiation of a change in scope of work, if any, claimed in Change 

Orders related to unit-cost allowances. 

4. Owner reserves the right to establish the quantity of work-in-place by 

independent quantity survey, measure, or count. 

B. Submit claims for increased costs because of a change in scope or nature of the 

allowance described in the Contract Documents, whether for the Purchase Order 

amount or Contractor's handling, labor, installation, overhead, and profit.  Submit 

claims within 21 days of receipt of the Change Order or Construction Change 

Directive authorizing work to proceed.  Owner will reject claims submitted later than 

21 days after such authorization. 

1.6 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for 

signatures of Owner and Contractor on AIA Document G701. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

 

APPLICATIONS FOR PAYMENT 012900 - 1 

SECTION 012900 - APPLICATIONS FOR PAYMENT 
 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and 

Supplementary Conditions and other Division-1 Specification Sections, apply to this 

Section. 

 

1.2 SUMMARY 

 

A This Section specifies administrative and procedural requirements governing the 

Contractor's Applications for Payment. 

 

1.3 SCHEDULE OF VALUES 

A. Contractor must coordinate preparation of the Schedule of Values with preparation 

of the Contractor's Construction Schedule. 

B. Each Sub-Contractor shall coordinate preparation of this Schedule of Values for its 

part of the Work with preparation of the General Contractors' Construction Schedule 

and Schedule of Values. 

C. Correlate line items in the Schedule of Values with other required administrative 

schedules and forms, including: 

1. Contractor's construction schedule. 

2. Application for Payment form. 
3. List of subcontractors. 

D. Submit the Schedule of Values to the Architect at the earliest feasible date, but in no 

case later than 14 days before the date scheduled for submittal of the initial 

Application for Payment. 

E. Format and Content:  Provide separate lines for labor and material values for  items 

w/ an asterisk before them. Divide the schedule of values by work in Phase 1 and a 

separate schedule for work in Phase 2: The project Schedule of Values shall include 

but is not limited to the following line items;  

 

1. Division 1 

a. Superintendent 

b. Bond 

c. Insurances 

d. Equipment 

e. Dumpster  

f. Utilities 

g. Temporary Facilities 
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2. Division 2 
a. Ceiling Demolition  

b. Wall Demolition and Opening Preparation 

c. Roof Demolition Area B 

d. Roof Demolition Area D 

e. Stage Curtain Demolition and Cleaning 

f. Excavation, Fill and Finish grading 

g. Site Demolition 

h. Site Concrete 

i. Soil Amendments and Turf Establishment 

 

3. Division 4 
a. *Masonry Infill & Repairs 

b. *Grouting & Masonry Reinforcing 

 

4. Division 5 
a. *Metal Roof Deck 

b. *Roof Joist Reinforcing 

c. *Roof Top Equipment Platforms 

d. *CFM Fire Ceiling Framing 

e. *Miscellaneous CFM Framing 

f. *Miscellaneous Masonry Lintels 

 

5. Division 6 
a. *Sheathing and Building Wrap 

b. Interior blocking 

b. *Roof Blocking 

 

6. Division 7 
a. *Two-ply Modified Bitumen Roof 
b. *Three-ply BUR with Modified Bitumen Cap Scheet 

c. *Roof Insulation 

d. *Batt Insulation 

e. *Foam Wall Insulation 

f. *Flashing & Sheet Metal 

g. * Roof Accessories 

h. *Sealants 

 

7. Division 9 
a. *Interior CFM Framing 
b. *GWB 
c. * Wall Base 
d. *VCT  
e. *APC 
f. * Painting 
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10 Division 15 Mechanical  
a. HVAC Demolition 

b. *HVAC Ductwork  

c. *HVAC Insulation  

d. *VRF Indoor Units  

e. *VRF Outdoor Units  

f. *VRF Branch Controllers  

g. * Branch Controller Condensate Pump   

h. *Refrigerant Piping  

i. *Hangers and Supports  

j. Rooftop Units  

k. *Exhaust Fans  

l. *Electric Unit Heaters  

m. *HVAC Diffusers and Grilles  

n. *HVAC Hoods and Curbs  

o. *Gas Piping  

p. *Fire Dampers  

q. *Electric Duct Heater  

r. *Condensation Drain Piping 

s. *Condenser Water Piping  

t. *Sound Attenuator 

u. *Split System 

v. *Automatic Temperature Controls  

w. *Testing and Balancing  
 

 

11. Division 16 
a. Electrical Demolition 

b. *Lighting fixture cleaning relamping. 

c. *Electrical Rough-in for indoor mechanical equipment  

d. *Electrical Rough-in for outdoor mechanical equipment  

f. *Electrical Rough-in for Boiler Room mechanical equipment  

g. *Reinstallation of existing lighting fixtures and installation of new lighting 

fixtures  

h. *Electrical Panel and miscellaneous new circuit breakers  

 

    *Provide separate material and labor values. 

 

 

1.4 Identification:   

A. Include the following Project identification on the Schedule of Values: 
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1. Project name and location. 
2. Name of the Architect. 
3. Project number. 
4. Contractor's name and address. 
5. Date of submittal. 

 

B. Round amounts off to the nearest whole dollar; the total shall equal the Contract Sum. 

 

C. Schedule Updating:  Update and resubmit the Schedule of Values when Change 
Orders or Construction Change Directives result in a change in the Contract Sum. 

 

1.5 APPLICATIONS FOR PAYMENT: 

 

A. Each Application for Payment shall be consistent with previous applications and 

payments as certified by the Architect and paid for by the Owner. 

 

B. The initial Application for Payment, the Application for Payment at time of Substantial 

Completion, and the final Application for Payment involve additional requirements. 

 

C. Payment Application Times:  Each Application for Payment shall be submitted by the first 
day of each month. The period of construction Work covered by each Application for 

Payment is the period from the first to the last day of each month for the duration of the 

construction period. 

 

D. Payment Application Forms:  Use AIA Document G 702 and Continuation Sheets G 703 as 

the form for Application for Payment. 

 

E. Application Preparation:  Complete every entry on the form, including notarization and 

execution by person authorized to sign legal documents on behalf of the Owner.  

Incomplete applications will be returned without action. 

 

F. Entries shall match data on the Schedule of Values and Contractor's Construction 

Schedule.  Use updated schedules if revisions have been made. 

 

G. Include amounts of Change Orders and Construction Change Directives issued prior to 
the last day of the construction period covered by the application. 

 

H. Transmittal:  Submit 4 executed copies of each Application for Payment to the Architect 

by means ensuring receipt within 24 hours; one copy shall be complete, including waivers 

of lien and similar attachments. 

 

I.  Transmit each copy with a transmittal form listing attachments, and recording 

appropriate information related to the application in a manner acceptable to the 

Architect. 
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J. Waiver Delays:  Submit each Application for Payment with the Contractor's waiver of 

mechanics lien for the period of construction covered by the application. 

 

K. Submit final Application for Payment with or preceded by final waivers from every entity 

involved with performance of Work covered by the application who could lawfully be 

entitled to a lien. 

 

L. Waiver Forms:  Submit waivers of lien on forms, and executed in a manner, acceptable to 

Owner. 

 

M. Initial Application for Payment:  Administrative actions and submittals that must precede 
submittal of the first Application for Payment include the following: 

 

1. List of subcontractors. 

2. List of principal suppliers and fabricators. 

3. Schedule of Values. 

4. Contractor's Construction Schedule (preliminary if not final). 

5. Copies of building permits 

 

N. Application for Payment at Substantial Completion:  Following issuance of the Certificate 

of Substantial Completion, submit an Application for Payment; this application shall 

reflect any Certificates of Partial Substantial Completion issued previously for Owner 

occupancy of designated portions of the Work. 

 

O. Administrative actions and submittals that shall precede this application include: 

 

1. Occupancy permits and similar approvals. 

2. Final cleaning. 

3. Application for reduction of retainage, and consent of surety. 

4. Advice on shifting insurance coverage. 

5. List of incomplete Work, recognized as exceptions to Architect's Certificate of 

Substantial Completion. 

6. All warranties and guarantees. 

 

P. Final Payment Application:  Administrative actions and submittals which must precede or 
coincide with submittal of the final payment Application for Payment include the 

following: 

1. Completion of Project closeout requirements. 

2. Completion of items specified for completion after Substantial Completion. 

3. Assurance that unsettled claims will be settled. 

4. Assurance that Work not complete and accepted will be completed without undue 

delay. 

5. Transmittal of required Project construction records to Owner. 

6. Proof that taxes, fees and similar obligations have been paid. 

7. Removal of temporary facilities and services. 

8. Removal of surplus materials, rubbish and similar elements. 
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PART 2  PRODUCTS  (Not Applicable) 
 
PART 3  EXECUTION  (Not Applicable) 
 
END OF SECTION 01027 
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SECTION 013100 - PROJECT MEETINGS 
 

PART 1 -  GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section specifies administrative and procedural requirements for project meetings 

including: 

 

1. Pre-Construction Meeting. 

2. Progress Meeting(s) 

3. Roofing Manufacturer's Pull-out Test Meeting 

4. Final Inspection Meeting 

 

B. Construction schedules are specified in Section 01300 - "Submittals" 

 

C. Pre-construction Conference An organizational meeting will be held at the Project site prior 

to commencement of construction activities to clarify responsibilities and procedures as 

outlined below. 

 

 

D. Agenda:  Topics will include items of significance that could affect progress of the job, such 

as: 

1. Contractor's schedule and work plan including staffing. 

2. Estimated time of completion and critical path items. 

3. Deliveries, site access, and storage of materials. 

4. Off-site fabrication issues. 

5. Site Utilization, Temporary Facilities. 

6. Hours of Work and Job Safety. 

7. Hazards and risks. 

8. Quality, Work standards and cleanup. 

9. Handling of deck replacement-quantification and approval. 

10. Change Orders and RFP procedures. 

11. Documentation for (and handling of) payment requests. 

12. Responsibility and Authority of Field Representatives 

13. Distribution of phone names and numbers of all present 

14. Substantial Completion, Rain Days, Liquidated Damages 

 

E. Attendees:  The Owner, the Architect, the Contractor and his superintendent, and a 

representative of the Roofing Manufacturer shall each be at the conference. 

 

1.3 PROGRESS MEETINGS 

 

A. Progress meetings will be held at the Project Site twice a month for the purpose of reviewing 

job progress.  
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1. Attendees:  The Architect, the Contractor and his superintendent, and any 

subcontractor or supplier whose performance will have an impact on the quality or 

timeliness of job completion will be present at this meeting. The Subcontractor's 

representative at these meetings shall be familiar with the project and authorized to 

make decisions on matters relating to job progress. 

 

2. Agenda:  Review progress since the last meeting.  Determine where each activity is in 

relation to the Contractor's Construction Schedule:  whether on time or ahead or behind 

schedule.  Determine how construction behind schedule will be expedited; secure 

commitments from parties involved to do so.  Discuss whether schedule revisions or 

overtime work will be required to ensure that current and subsequent activities will be 

completed within the Contract Time. 

 

3. Review the present and future needs of each entity present, including such items as: 

 

a. Time and Sequences 

b. Deliveries and critical path items 

c. Off-site fabrication issues 

d. Access 

e. Temporary facilities and services 

f. Hours of Work 

g. Hazards and risks 

h. Quality, Work standards and cleanup 

i. Change Orders and unit price work done to date 

j. Documentation of information for payment requests 

 

B. Schedule Updating:  Revise the construction schedule once a month after the mid-month 

progress meeting where revisions to the schedule have been made or recognized.  Issue the 

revised schedule every month. 

 

C. Roofing Manufacturer's Pull-out Test Meeting:  A roofing manufacturer's pull-out test meeting 

will be held at the project site prior to the beginning of construction.  The tests to be 

performed at the meeting will verify the suitability of the existing roof decks for securing the 

roof systems according to the specified standards at all roofs as required by the roofing 

manufacturer to provide the required warranty coverage. 

 

1. Attendees:  The Owner, the Architect, the Contractor and a representative of the roofing 

manufacturer. 

2. Agenda: 

a. Discussion of the results required to meet specified standards and warranty criteria. 

b. Pull-out tests conducted by the roofing manufacturer's representative. 

c. Review of the results and discussion of installation procedures for compliance with 

standards and warranty. 

d. Discussion of procedures for pull-out tests on decks to be installed during 

construction. 

 

 

D. Final Inspection Meeting:  After the work is complete, there shall be a final meeting at the 

project site to examine the roof, verify all work is complete and all requirements are met for 

issuing contractor and manufacturer's warranties to the Owner. 

1. Attendees:  The Owner, the Architect, the Contractor and his superintendent, and a 

representative of the roofing manufacturer shall be at the meeting. 
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PART 1 - PRODUCTS  (Not Applicable) 

PART 2 - EXECUTION  (Not Applicable) 

 

 

END OF SECTION 
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SECTION 013300 - SUBMITTALS 
 
PART 1 -  GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and 

Supplementary Conditions and other Division-1 Specification Sections, apply to this 

Section. 

 

1.2 SUMMARY 

 

A. This Section specifies administrative and procedural requirements for submittals 

required for performance of the Work, including: 

 

1. Submittal Schedule 

2. Contractor's construction schedule 

3. Shop Drawings 

4. Product Data 

5. Samples 

6. Schedule of Values 

 

1.3 Administrative Submittals:  Refer to other Division-1 Sections and other Contract 

Documents for requirements for administrative submittals. 

 

1.4 SUBMITTAL SCHEDULE 

 

A. The Contractor shall prepare a complete schedule of submittals.  Submit the 

schedule within 10 days of the date required for establishment of the Contractor's 

construction schedule. 

 

1. Coordinate submittal schedule with the list of subcontracts, schedule of values 

and the list of products as well as the Contractor's construction schedule. 

 

2. Prepare the schedule in Specification Division order using the schedule shown 

at the end of this section as a template.  Provide the following information for 

each submittal: 

 

a. Submittal reference number for each item. 

b. Review Status 

c. Name of subcontractor. 

d. Description of the part of the Work covered. 

3. Scheduled date for resubmittal. 

 

1.5 SUBMITTAL PROCEDURES 

 

A. Coordination:  Coordinate preparation and processing of submittals with 

performance of construction activities.  Transmit each submittal sufficiently in 
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advance of performance of related construction activities to avoid delay. 

 

B. The Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

 

C. Processing:  Allow sufficient review time so that installation will not be delayed as a 

result of the time required to process submittals, including time for resubmittals. 

 

D. Allow two weeks for initial review.  If possible, review will be done more quickly.  

Allow additional time if processing must be delayed to permit coordination with 

subsequent submittals.  The Architect will promptly advise the Contractor when a 

submittal being processed must be delayed for coordination.  No extension of 

Contract Time will be authorized because of failure to transmit submittals to the 

Architect sufficiently in advance of the Work to permit processing. 

 

E. Submittal Preparation:  Place a permanent label, title block or cover sheet on each 

submittal for identification.  Indicate the name of the entity that prepared each 

submittal. 

 

1. Provide a space approximately 4" x 5" on the label, title block or cover sheet 

on Submittal to record the Architect's review and approval markings and the 

action taken. Include the following information on the label, title block or 

cover sheet, for processing and recording action taken. 

 

a. Project name and date 

b. Name and address of Contractor and Supplier 

c. Number and title of appropriate Specification Section 

d. Drawing number and detail references, as appropriate 

 

F. Submittal Transmittal:  Package each submittal appropriately for transmittal and 

handling.  Transmit each submittal from Contractor to Architect using a transmittal 

form.  Submittals received from sources other than the contractor will be returned 

without action. 

 

1. On the transmittal, record relevant information and requests for data including 

submittal number and description (Note: Description should include whether it 

is product data or a shop drawing and what material it relates to, i.e. paint, 

roofing, sheet metal, etc.).  On the form, or separate sheet, record deviations 

from Contract Document requirements, including minor variations and 

limitations.  Include Contractor's certification that information complies with 
Contract Document requirements.  If submittal comes without this certification, 
it will be returned without review. 

 

G. Transmittal Form:  Use AIA Document G810 or an approved equal. 
 

1.6 CONTRACTOR'S CONSTRUCTION SCHEDULE 

 

A. Submission before the Pre-Construction Meeting:  Prepare a simple horizontal bar-
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chart type Contractor's construction schedule.  Submit before the preconstruction 

conference. 

 

1. Provide a separate time bar for each significant construction activity.  Provide 

continuous vertical line to identify the first working day of each week. 

 

2. Prepare the schedule on a sheet, of sufficient width to show data for the entire 

construction period. 

 

3. Show each activity in proper sequence, and highlight critical path items. 

 

4. Plan for completion in advance of the date established for Substantial 

Completion.  Indicate Substantial Completion on the schedule to allow time 

for the Architect's procedures necessary for certification of Substantial 

Completion. 

 

B. Schedule Updating:  Revise the schedule after the progress meeting or at times 

where revisions have been recognized or made.  Issue the updated schedule 

concurrently with report of each meeting or when submitting a Request for 

Payment. 

 

1.7 SHOP DRAWINGS 

 

A. Submit newly prepared information, drawn to accurate scale.  Highlight, encircle, or 

otherwise indicate deviations from the Contract Documents.  Do not reproduce 

Contract Documents or copy standard information as the basis of Shop Drawings.  

Standard information prepared without specific reference to the Project is not 

considered Shop Drawings. 

 

B. Shop Drawings include fabrication and installation drawings, schedules, and similar 

drawings.  Include the following information: 

 

1. Dimensions 

2. Identification of products and materials included 

3. Compliance with specified standards 

4. Notation of coordination requirements 

5. Notation of dimensions established by field measurement 

 

C. Sheet size:  Submit Shop Drawings on sheets at least 8-1/2" x 11" but no larger than 

24" x 36". 

 

D. Submittal:  Submit seven copies of all shop drawings for review.  For shop drawings 

submitted in format larger than 8-1/2x11, submit one reproducible copy and three 

prints.  The Architect will retain two, and will return the others marked with action 

taken and corrections or modifications required. (One of these two copies shall be 

marked up and maintained as a Record Document in the Architect's file. The 

remaining copy will be distributed to the Owner upon Project Closeout.)   One copy 

of the submittal is forwarded to the Owner with action taken and the remaining 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

 

SUBMITTALS  013300 - 4 

 

copies are forwarded to the Contractor.    See Section 01700, "Project Closeout" for 

additional information on Record Document requirements. 

 

E. Do not use Shop Drawings for construction unless they have been reviewed and 

approved by the Architect. 

 

1.8 PRODUCT DATA 

 

A. Collect Product Data into a single submittal for each element of construction or 

system.  Product Data includes printed information such as manufacturer's 

installation instructions, catalog cuts, standard color charts, etc. Where Product 

Data must be specially prepared because standard printed data is not suitable for 

use, submit as "Shop Drawings". 

 

B. Mark each copy to show applicable choices and options.  Where printed Product 

Data includes information on several products, some of which are not required, 

mark copies to indicate the applicable information.  Include the following 

information: 

 

1. Submittal number 

2. Specification division 

3. Manufacturer's printed recommendations 

4. Compliance with recognized trade association standards 

5. Compliance with recognized testing agency standards 

6. Application of testing agency labels and seals 

7. Notation of dimensions verified by field measurement 

 

C. Do not submit Product Data until compliance with requirements of the contract 

Documents has been confirmed.  Stamp and sign data after reviewing it for 

compliance to indicate that such a review has been made and that the data does 

indeed comply with the specified requirements. 

 

D. Submittals:  Submit 7 copies of each required submittal; The Architect will retain two 

and will return the others marked with action taken and corrections or modifications 

required. 

 

E. Distribution:  Furnish copies of approved submittal to installers, subcontractors, 

suppliers, manufacturers, fabricators, and others required for performance of 

construction activities.  Show distribution on transmittal forms.  Do not proceed with 

installation until an applicable copy of Product Data is in the installer's possession.  

Do not permit use of unmarked copies of Product Data in connection with 

construction. 

1.9 SAMPLES 

 

A. Submit full-size, fully fabricated Samples cured and finished as specified and 

physically identical with the material or product proposed.  Samples include partial 

sections of manufactured or fabricated components, cuts or containers of 

materials, color range sets, and swatches showing color, texture and pattern.  
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Mount, display, or package Samples in the manner specified to facilitate review of 

qualities indicated.  Prepare Samples to match the Architect's Sample.  Include the 

following: 

 

1. Generic description of the Sample 

2. Product name or name of manufacturer 

3. Compliance with recognized standards 

 

B. Submit Samples for review of kind, color, pattern and texture, for a final check of 

these characteristics with other elements, and for a comparison of these 

characteristics between the final submittal and the actual component as delivered 

and installed.  Refer to other Specification Sections for requirements for Samples 

that illustrate workmanship, fabrication techniques, details of assembly, 

connections, operation and similar construction characteristics. 

 

C. Submittals:  Except for Samples illustrating assembly details, workmanship, 

fabrication techniques, connections, submit 4 sets; one will be retained marked with 

the action taken.  Maintain at least one set of Samples, as returned, at the Project 

site, for quality comparisons throughout the course of construction. 

 

D. Distribution of Samples:  Prepare and distribute additional sets to subcontractors, 

manufacturers, fabricators, suppliers, installers, and others as required for 

performance of the Work.  Show distribution on transmittal forms. 

 

1.10 SCHEDULE OF VALUES 

 

A. Submit a schedule of values along with other product submittals consisting of a 

tabular breakdown of individual elements of the work in sufficient detail to be able 

to pay for individual items and see where the costs are.  Include the project name 

and address, Contractor's name and address, Contract Purchase Order number, 

etc. and show the breakdown of what percentage of the total job cost is in each 

line item.  This breakdown will be used for Applications for Payment.  Include 

administrative items such as bond and supervision, insurance, etc. as applicable. 

 

B. The Schedule of Values must be submitted a minimum of two weeks before the 

Contractor intends to submit their first application for payment. This is to allow time 

for the schedule of values to be reviewed and approved by the Owner before the 

initial invoice. Failure to comply with this requirement will be cause to refuse the 

application. 

 

C. Application for payment must be based upon the approved schedule of values 

and submitted on AIA Application for Payment Forms G702 and G703, only.  State 

of Virginia forms will not be accepted. 

 

1.11 ARCHITECT'S ACTION 

 

A. Except for submittals for record, information or similar purposes, where action and 

return is required or requested, the Architect will review each submittal, mark to 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

 

SUBMITTALS  013300 - 6 

 

indicate action taken, and return promptly.  Compliance with specified 
characteristics is the Contractor's responsibility. 

 

B. Action Stamp:  The Architect will stamp each submittal with a uniform, self-

explanatory action stamp.  The stamp will be appropriately marked, as follows, to 

indicate the action taken: 

 

C. Reviewed:  Where submittals are marked "Reviewed" that part of the Work covered 

by the submittal may proceed provided it complies with requirements of the 

contract Documents; final acceptance will depend upon that compliance. 

 

D. Comments Attached:  When submittals are marked "Comments Attached," that 

part of the Work covered by the submittal may proceed provided it complies with 

notations or corrections on the submittal and requirements of the Contract 

Documents; final acceptance will depend on that compliance.  If resubmittal is 

also required, promptly respond, in order to acknowledge that requested changes 

will be made. 

 

E. Rejected:  When submittal is marked "Rejected" and "Resubmit" do not proceed 

with that part of the Work covered by the submittal, including purchasing, 

fabrication, delivery, or other activity.  Revise or prepare a new submittal in 

accordance with the notations; resubmit without delay.  Repeat if necessary to 

obtain a different action mark.  Do not permit submittals marked "Rejected" and 

"Resubmit" to be used at the Project site, or elsewhere where Work is in progress. 

 

F. Confirm:  Where a submittal is marked "Confirm" the comment indicates an 

"approved as noted" status and the Contractor must confirm to the Architect in 

writing that they will comply with the "as noted" comments before proceeding with 

that part of the Work. 

 

G. Other Action:  Where a submittal is primarily for information or record purposes, 

special processing or other activity, the submittal will be returned, marked 

"Reviewed". 

 
PART 2 -  PRODUCTS (Not Applicable) 
 
PART 3 -  PART 3 - EXECUTION (Not Applicable) 
 
END OF SECTION 01300 
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SECTION 015000 - TEMPORARY FACILITIES 

 

PART 1 -  GENERAL 
 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division-1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section specifies requirements for temporary services and facilities, including utilities, 

construction and support facilities, security and protection. 

 

B. Temporary construction and support facilities required include but are not limited to: 

 

1. Water service and distribution 

2. Temporary electric power and lights 

3. Storage facilities for construction materials. 

4. Sanitary facilities, including drinking water. 

5. Waste disposal services. 

 

C. Power and water are available at the schools for no cost to the Contractor.  However, the 

Contractor shall make all necessary connections and distribution to serve the project.  The 

Contractor shall remove distribution and connection at the conclusion of the work. 

 

D. Security and protection facilities required include but are not limited to: 

 

1. Temporary fire protection. 

2. Barricades, warning signs, lights. 

3. Environmental protection. 

 

1.3 QUALITY ASSURANCE 

 

A. Regulations:  Comply with industry standards and applicable laws and regulations of 

authorities having jurisdiction, including but not limited to: 

 

1. Building Code requirements. 

2. Health and safety regulations. 

3. Police, Fire Department and Rescue Squad rules. 

4. Environmental protection regulations. 

 

B. Standards:  Comply with NFPA Code 241, "Building Construction and Demolition 

Operations", ANSI-A10 Series standards for "Safety Requirements for Construction and 

Demolition". 

 

C. Refer to "Guidelines for Bid Conditions for Temporary Job Utilities and Services", prepared 

jointly by AGC and ASC, for industry recommendations. 

 

1.4 PROJECT CONDITIONS 
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A. Conditions of Use:  Keep temporary services and facilities clean and neat in appearance.  

Operate in a safe and efficient manner. Take necessary fire prevention measures.  Do not 

overload facilities, or permit them to interfere with progress.  Do not allow hazardous 

dangerous or unsanitary conditions, or public nuisances to develop or persist on the site.  

Remove asphalt mops from roof at the end of each working day. 

 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

 

A. Tarpaulins:  Provide waterproof, fire-resistant, UL labeled tarpaulins with flame-spread rating 

of 15 or less.  For temporary enclosures provide translucent nylon reinforced laminated 

polyethylene or polyvinyl chloride fire retardant tarpaulins.   

 

1. For tarpaulins to protect from Asphalt spills on the interior of the building provide 

tarpaulins that resist melting when exposed to hot asphalt.  These tarpaulins should 

only be used over critical care items i.e. Computers, Telephones Televisions, etc. 

 

B. Drinking Water Facilities:  Provide containerized tap-dispenser bottled-water type drinking 

water units, including paper cup supply. 

 

C. Temporary Toilet Units:  Provide self-contained single-occupant toilet units of the chemical, 

aerated recirculation, or combustion type, properly vented and fully enclosed with a glass 

fiber reinforced polyester shell or similar nonabsorbent material, and supply unit(s) with 

toilet tissue. 

 

D. First Aid Supplies:  Comply with governing regulations. 

 

E. Fire Extinguishers:  Provide hand-carried, portable, UL-rated, class "ABC" dry chemical 

extinguishers, or a combination of extinguishers of NFPA recommended classes for the 

exposures, Comply with NFPA 10 and 241 for classification, extinguishing agent and size 

required by location and class of fire exposure. 

 

PART 3 -  EXECUTION 
 

3.1 INSTALLATION 

 

A. Use qualified personnel for installation of temporary facilities. Locate facilities where they 

will serve the Project adequately and result in minimum interference with performance of 

the Work. Relocate and modify facilities as required. 

 

B. Provide each facility ready for use when needed to avoid delay. Maintain and modify as 

required. Do not remove until facilities are no longer needed. 

 

C. Locate storage trailers, sanitary facilities and other temporary support facilities for easy 

access, and where approved by the Owner. 

D. Maintain temporary support facilities until Substantial Completion, or until personnel will no 

longer be working on the roof. 

 

E. Sanitary facilities include temporary toilets, wash facilities and drinking water fixtures.  

Comply with regulations and health codes for the type, number, location, operation and 

maintenance of fixtures and facilities.  Install where facilities will best serve the Project's 
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needs. 

 

1. Provide toilet tissue, paper towels, paper cups and similar disposable materials for 

each facility.  Provide covered waste containers for used material. 

 

F. Toilets:  Install self-contained toilet units in a location approved by the Owner.  Shield toilets 

to ensure privacy.  Use of pit-type privies will not be permitted.  Have toilets regularly 

serviced to keep them clean and in good condition. 

 

G. Collection and Disposal of Waste and Demolition Debris:  Collect waste from construction 

areas and elsewhere daily and remove construction debris from the site weekly or as soon 

as containers are nearly fully.  Comply with requirements of NFPA 241 for removal of 

combustible waste material and debris.  Enforce requirements strictly.  Do not hold 

materials more than 7 days during normal weather or 3 days when the temperature is 

expected to rise above 80 deg F (27 deg C).  Handle hazardous, dangerous, or unsanitary 

waste by containerizing properly.  Dispose of material in a lawful manner. 

 

3.2 SECURITY AND PROTECTION FACILITIES INSTALLATION 

 

A. Temporary Fire Protection:  Comply with NFPA 10 "Standard for Portable Fire Extinguishers," 

and NFPA 241 "Standard for Safeguarding Construction, Alterations and Demolition 

Operations."  Locate fire extinguishers near tankers and kettles and on the roof during 

roofing operations. 

 

B. Barricades:  Provide temporary barricades where roofing operations are going on to keep 

children away. 

 

C. Security:   Where materials and equipment must be stored, and are of value or attractive 

for theft, provide a secure lockup. Remove all equipment from around the building at the 

end of each working day that would provide a means of egress to the roof, and lock up 

building at days end. 

 

D. Environmental Protection:  Provide protection, operate temporary facilities and conduct 

construction in ways and by methods that comply with environmental regulations, and 

minimize the possibility that air, waterways and subsoil might be contaminated or polluted, 

or that other undesirable effects might result. Avoid use of tools and equipment which 

produce harmful noise. Restrict use of noise making tools and equipment to hours that will 

minimize complaints from persons or firms near the site. 

 

3.3 OPERATION, TERMINATION AND REMOVAL 

 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  Limit availability of 

temporary facilities to essential and intended uses to minimize waste and abuse. 

 

B. Maintenance:  Maintain facilities in good operating condition until removal.   

 

C. Termination and Removal:  Unless the Architect requests that it be maintained longer, 

remove each temporary facility at Substantial Completion.   

 

 

END OF SECTION 01500 
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SECTION 017400 - WARRANTIES AND BONDS 

 

PART 1 -  GENERAL 
 

1.1 RELATED PRODUCTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division - 1 Specifications Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section specifies general administrative and procedural requirements for warranties 

and bonds required by the Contract Documents, including manufacturer’s standard 

warranties on products and special warranties. 

 

B. General closeout requirements are included in Section "Project Closeout" 

 

C. Specific requirements for warranties for the Work and products and installations that are 

specified to be warranted are included in the individual Sections of Divisions-2 through -16. 

 

D. Disclaimers and Limitations:  Manufacturer's disclaimers and limitations on product and 

installation warranties do not relieve the Contractor of the warranty on the Work that 

incorporates the products, nor does it relieve suppliers, manufacturers, and subcontractors 

required to countersign special warranties with the Contractor.  Acceptance of this 

Contract will constitute acceptance of the warranty and guarantee terms specified herein 

notwithstanding any printed information in the manufacturer's standard literature, or claims 

for exception expressed after signing of the Contract. 

 

1.3 WARRANTY REQUIREMENTS 

 

A. Related Damages and Losses:  When correcting warranted Work that has failed, remove 

and replace other Work that has been damaged as a result of such failure or that must be 

removed and replaced to provide access for correction of warranted Work. 

B. Reinstatement of Warranty:  When Work covered by a warranty has failed and been 

corrected by replacement or rebuilding, reinstate the warranty by written endorsement.  

The term and the conditions of the reinstated warranty shall be equal to the original 

warranty (the original terms shall apply). 

C. Replacement Cost:  Upon determination that Work covered by a warranty has failed, 

replace or rebuild the Work to an acceptable condition complying with requirements of 

Contract Documents.  The Contractor is responsible for the cost of replacing or rebuilding 

defective Work regardless of whether the Owner has benefited from use of the Work 

through a portion of its anticipated useful service life. 

D. Owner's Recourse:  Written warranties made to the Owner are in addition to implied 

warranties, and shall not limit the duties, obligations, rights and remedies otherwise 

available under the law, nor shall warranty periods be interpreted as limitations on time in 

which the Owner can enforce such other duties, obligations, rights, or remedies. 

E. Rejection of Warranties:  The Owner reserves the right to reject warranties and to limit 

selections to products with warranties not in conflict with requirements of the Contract 

Documents. 

 

F. The Owner reserves the right to refuse to accept Work for the Project where a special 
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warranty, certification, or similar commitment is required on such Work or part of the Work, 

until evidence is presented that entities required to countersign such commitments are 

willing to do so. 

 

1.4 SUBMITTALS 

 

A. Submit written warranties to the Architect prior to the date certified for Substantial 

Completion.  If the Architect's Certificate of Substantial Completion designates a 

commencement date for warranties other than the date of Substantial Completion for the 

Work, or a designated portion of the Work, submit written warranties upon request of the 

Architect. 

 

B. Forms for special warranties are included at the end of Section 075323.  Prepare a written 

document utilizing the appropriate form, ready for execution by the contractor and 

manufacturer. 

 

C. Refer to individual Sections of Division-3 through -33 for specific content requirements, and 

particular requirements for submittal of special warranties. 

 

D. Form of Submittal:  At Final Completion compile two copies of each required warranty and 

bond properly executed by the Contractor, or by the Contractor, subcontractor, supplier, 

or manufacturer.  Organize the warranty documents into an orderly sequence based on 

the table of contents of the Project Manual. 

 

E. Bind warranties and bonds in heavy-duty, commercial quality, durable 3-ring vinyl covered 

loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 

8-12" by 11" paper. 

 

F. Identify each binder on the front and the spine with the typed or printed title "WARRANTIES 

AND BONDS, the project title, date of Substantial Completion, and the name of the 

Contractor". 

 

PART 2 - PRODUCTS (Not Applicable) 

 

PART 3 - EXECUTION (Not Applicable) 

 

 

END OF SECTION 01740 
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SECTION 017700 - PROJECT CLOSEOUT 
 
PART 1 -  GENERAL 
 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and other Division-1 Specification Sections, apply to this 

Section. 

 

1.2 SUMMARY 

 

A. This Section specified administrative and procedural requirements for project 

closeout, including: 

 

1. Establishment of Substantial Completion 

2. Final Acceptance 

3. Inspection procedures 

4. Project record document submittal 

5. Submittal of warranties 

6. Final cleaning and Repairs 

 

B. Closeout requirements for specific construction activities are included in the 
appropriate Sections in Divisions-1 through 33. 

 

1.3 SUBSTANTIAL COMPLETION 

 

A. General:  It is the Contractor's responsibility to initiate procedures for obtaining a 
Certificate of Substantial Completion.  This date of Substantial Completion must be 
before the expiration of the Contract Time, or liquidated damages will be assessed. 
 At Substantial Completion, all work must be complete with the exception of punch 
list items.  "Substantial Completion" is defined in AIA 201. 

 
B. Preliminary Procedures:  Before requesting inspection for Certificate of Substantial 

Completion, complete the following.  List exceptions in the request. 

 

C. Make a "punchlist" of items needing corrective action.  This list should be thorough 

and list all items required to achieve Final Completion.  Failure to provide a 
complete punchlist will be grounds for the withholding of the Certificate of 
Substantial Completion.  Punchlist items relate to work accomplished but requiring 
correction or modification to satisfy the project requirements.  Work that is 
incomplete shall not be included on the punchlist for substantial completion and 
shall be completed prior to initiating substantial completion procedures. 

 

D. In the Application for Payment that coincides with, or first follows, the date 

Substantial Completion is claimed, show 100 percent completion for the portion of 

the Work claimed as substantially complete.  If not already provided, include 

supporting documentation for completion as indicated in these Contract 
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Documents and a statement showing an accounting of changes to the Contract 

Sum. 

 

E. Submit specific warranties and guarantees, final certifications, and similar 

documents 

 

F. Advise Owner of pending insurance changeover requirements. 

 

G. Obtain and submit releases enabling the Owner unrestricted use of the Work and 

access to services and utilities; include occupancy permits, operating certificates 

and similar releases. 

 

H. Submit record drawings, and similar final record information. 

 

I. Complete final clean up requirements, including the restoration of any damage to 

the building or site which occurred during the course of construction. 

 

1.4 INSPECTION PROCEDURES  

A. On receipt of a request for inspection, the Architect will either proceed with 

inspection or advise the Contractor of unfilled requirements.  The Architect will 

prepare the Certificate of Substantial Completion following inspection, if 

aforementioned requirements are met, or advise the Contractor of construction 

that must be completed or corrected before the certificate will be issued.  The 

Architect will repeat inspection when requested and assured that the Work has 

been substantially completed.  Results of the completed inspection will form the 

basis of requirements for final acceptance.  Coordinate, if possible, this inspection 

with the Post-Application Roofing Conference as outlined in Section 01200, 

"Meetings". 

 

1.5 FINAL ACCEPTANCE 

 

A. Preliminary Procedures:  Before requesting final inspection for certification of final 

acceptance and final payment, complete the following.  List exceptions in the 

request. 

 

B. Submit the final payment request with releases and supporting documentation not 

previously submitted and accepted.  Include certificates of insurance for products 

and completed operations where required. 

 

C. Submit an updated final statement, accounting for final additional changes to the 

Contract Sum. 

 

D. Submit a certified copy of the Architect's final inspection list of items to be 

completed or corrected, stating that each item has been completed or otherwise 

resolved for acceptance, and the list has been endorsed and dated by the 

Architect. 
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E. Submit consent of surety to final payment. 

 

F. Submit a final liquidated damages settlement statement, if applicable. 

 

G. Reinspection Procedures:  The Architect will reinspect the Work upon receipt of 

notice that the Work, including inspection list items from earlier inspections, has 

been completed, except items whose completion has been delayed because of 

circumstances acceptable to the Architect.  Upon completion of reinspection, the 

Architect will prepare a certificate of final acceptance, or advise the Contractor of 

Work that is incomplete or of obligations that have not been fulfilled but are 

required for final acceptance.  If necessary, reinspection will be repeated.  If more 
than one inspection is needed following the issuing of the Certificate of Substantial 
Completion, an amount of $800 will be deducted from the amount owed the 
Contractor for each subsequent inspection required of the Architect to verify that 
the Contractor's work is completed. 

 

1.6 RECORD DOCUMENT SUBMITTALS 

 

A. Record Documents: See Section 017839 for Record Documents requirements and 

procedures 

 

 

1.7 SUBMITTAL OF WARRANTIES 

 

A. Submit two copies of the Roof Manufacturers warranty and two copies of the Roof 

Contractor warranty. 

 
PART 2 -  PRODUCTS (Not Applicable) 
 
PART 3 -  EXECUTION 
 

3.1 FINAL CLEANING AND REPAIRS 

 

A. General:  General cleaning during construction is required by the General 

Conditions and included in Section "Temporary Facilities". 

 

B. Cleaning:  Complete the following cleaning operations before requesting 

inspection for Certification of Substantial Completion: 

 

C. Clean the site, including landscape development areas, of rubbish, litter and other 

foreign substances caused by construction operations.  Sweep paved areas broom 

clean; remove stains, spills and other foreign deposits.  Rake grounds that are 

neither paved nor planted, to a smooth even-textured surface. 

 

D. Clean all exposed building components, whether existing or new of any stains or 

spills that occurred during construction. 
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E. Repairs:  Repair any damage to the property caused by construction operations to 

condition prior to start of construction in accordance with requirements of these 

specifications.  Fill any holes or ruts created during construction with topsoil and 

reestablish grass in these and any other areas where grass has been damaged 

during the course of the work. 

 

F. Removal of Protection:  Remove temporary protection and facilities installed for 

protection of the Work during construction. 

 

G. Compliance:  Comply with regulations of authorities having jurisdiction and safety 

standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess 

materials on the Owner's property.  Do not discharge volatile, harmful or dangerous 

materials into drainage systems.  Remove waste materials from the site and dispose 

of in a lawful manner. 

 
END OF SECTION 01700 
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SECTION 017823 - OPERATION AND MAINTENANCE DATA 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for preparing 

operation and maintenance manuals, including the following: 

1. Operation and maintenance documentation directory. 

2. Emergency manuals. 

3. Operation manuals for systems, subsystems, and equipment. 

4. Maintenance manuals for the care and maintenance of products, materials, and 

finishes as well as systems and equipment. 

B. Related Sections include the following: 

1. Division 01 Section "Submittal Procedures" for submitting copies of submittals for 

operation and maintenance manuals. 

2. Division 01 Section "Closeout Procedures" for submitting operation and 

maintenance manuals. 

3. Division 01 Section "Project Record Documents" for preparing Record Drawings for 

operation and maintenance manuals. 

4. Divisions 02 through 49 Sections for specific operation and maintenance manual 

requirements for the Work in those Sections. 

1.3 DEFINITIONS 

A. System:  An organized collection of parts, equipment, or subsystems united by regular 

interaction. 

B. Subsystem:  A portion of a system with characteristics similar to a system. 

1.4 SUBMITTALS 

A. Initial Submittal:  Submit 3 draft copies of each manual at least 15 days before 

requesting inspection for Substantial Completion.  Include a complete operation and 

maintenance directory.  Architect will return one copy of draft and mark whether 

general scope and content of manual are acceptable. 
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B. Final Submittal:  Submit two copies] of each manual in final form at least 15 days before 

final inspection.  Architect will return copy with comments within 15 days after final 

inspection. 

1. Correct or modify each manual to comply with Architect's comments.  Submit 3 

copies of each corrected manual within 15 days of receipt of Architect's 

comments. 

1.5 COORDINATION 

A. Where operation and maintenance documentation includes information on installations 

by more than one factory-authorized service representative, assemble and coordinate 

information furnished by representatives and prepare manuals. 

PART 2 - PRODUCTS 

2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY 

A. Organization:  Include a section in the directory for each of the following: 

1. List of documents. 

2. List of systems. 

3. List of equipment. 

4. Table of contents. 

B. List of Systems and Subsystems:  List systems alphabetically.  Include references to 

operation and maintenance manuals that contain information about each system. 

C. List of Equipment:  List equipment for each system, organized alphabetically by system.  

For pieces of equipment not part of system, list alphabetically in separate list. 

D. Tables of Contents:  Include a table of contents for each emergency, operation, and 

maintenance manual. 

E. Identification:  In the documentation directory and in each operation and 

maintenance manual, identify each system, subsystem, and piece of equipment with 

same designation used in the Contract Documents.  If no designation exists, assign a 

designation according to ASHRAE Guideline 4, "Preparation of Operating and 

Maintenance Documentation for Building Systems." 

2.2 MANUALS, GENERAL 

A. Organization:  Unless otherwise indicated, organize each manual into a separate 

section for each system and subsystem, and a separate section for each piece of 
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equipment not part of a system.  Each manual shall contain the following materials, in 

the order listed: 

1. Title page. 

2. Table of contents. 

3. Manual contents. 

B. Title Page:  Enclose title page in transparent plastic sleeve.  Include the following 

information: 

1. Subject matter included in manual. 

2. Name and address of Project. 

3. Name and address of Owner. 

4. Date of submittal. 

5. Name, address, and telephone number of Contractor. 

6. Name and address of Architect. 

7. Cross-reference to related systems in other operation and maintenance manuals. 

C. Table of Contents:  List each product included in manual, identified by product name, 

indexed to the content of the volume, and cross-referenced to Specification Section 

number in Project Manual. 

1. If operation or maintenance documentation requires more than one volume to 

accommodate data, include comprehensive table of contents for all volumes in 

each volume of the set. 

D. Manual Contents:  Organize into sets of manageable size.  Arrange contents 

alphabetically by system, subsystem, and equipment.  If possible, assemble instructions 

for subsystems, equipment, and components of one system into a single binder. 

1. Binders:  Heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, in thickness 

necessary to accommodate contents, sized to hold 8-1/2-by-11-inch (215-by-280-

mm) paper; with clear plastic sleeve on spine to hold label describing contents 

and with pockets inside covers to hold folded oversize sheets. 

a. If two or more binders are necessary to accommodate data of a system, 

organize data in each binder into groupings by subsystem and related 

components.  Cross-reference other binders if necessary to provide essential 

information for proper operation or maintenance of equipment or system. 

b. Identify each binder on front and spine, with printed title "OPERATION AND 

MAINTENANCE MANUAL," Project title or name, and subject matter of 

contents.  Indicate volume number for multiple-volume sets. 

2. Dividers:  Heavy-paper dividers with plastic-covered tabs for each section.  Mark 

each tab to indicate contents.  Include typed list of products and major 

components of equipment included in the section on each divider, cross-

referenced to Specification Section number and title of Project Manual. 

3. Protective Plastic Sleeves:  Transparent plastic sleeves designed to enclose 

diagnostic software diskettes for computerized electronic equipment. 
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4. Supplementary Text:  Prepared on 8-1/2-by-11-inch (215-by-280-mm) white bond 

paper. 

5. Drawings:  Attach reinforced, punched binder tabs on drawings and bind with 

text. 

a. If oversize drawings are necessary, fold drawings to same size as text pages 

and use as foldouts. 

b. If drawings are too large to be used as foldouts, fold and place drawings in 

labeled envelopes and bind envelopes in rear of manual.  At appropriate 

locations in manual, insert typewritten pages indicating drawing titles, 

descriptions of contents, and drawing locations. 

2.3 EMERGENCY MANUALS 

A. Content:  Organize manual into a separate section for each of the following: 

1. Type of emergency. 

2. Emergency instructions. 

3. Emergency procedures. 

B. Type of Emergency:  Where applicable for each type of emergency indicated below, 

include instructions and procedures for each system, subsystem, piece of equipment, 

and component: 

1. Fire. 

2. Flood. 

3. Gas leak. 

4. Water leak. 

5. Power failure. 

6. Water outage. 

7. System, subsystem, or equipment failure. 

8. Chemical release or spill. 

C. Emergency Instructions:  Describe and explain warnings, trouble indications, error 

messages, and similar codes and signals.  Include responsibilities of Owner's operating 

personnel for notification of Installer, supplier, and manufacturer to maintain warranties. 

D. Emergency Procedures:  Include the following, as applicable: 

1. Instructions on stopping. 

2. Shutdown instructions for each type of emergency. 

3. Operating instructions for conditions outside normal operating limits. 

4. Required sequences for electric or electronic systems. 

5. Special operating instructions and procedures. 
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2.4 OPERATION MANUALS 

A. Content:  In addition to requirements in this Section, include operation data required in 

individual Specification Sections and the following information: 

1. System, subsystem, and equipment descriptions. 

2. Performance and design criteria if Contractor is delegated design responsibility. 

3. Operating standards. 

4. Operating procedures. 

5. Operating logs. 

6. Wiring diagrams. 

7. Control diagrams. 

8. Piped system diagrams. 

9. Precautions against improper use. 

10. License requirements including inspection and renewal dates. 

B. Descriptions:  Include the following: 

1. Product name and model number. 

2. Manufacturer's name. 

3. Equipment identification with serial number of each component. 

4. Equipment function. 

5. Operating characteristics. 

6. Limiting conditions. 

7. Performance curves. 

8. Engineering data and tests. 

9. Complete nomenclature and number of replacement parts. 

C. Operating Procedures:  Include the following, as applicable: 

1. Startup procedures. 

2. Equipment or system break-in procedures. 

3. Routine and normal operating instructions. 

4. Regulation and control procedures. 

5. Instructions on stopping. 

6. Normal shutdown instructions. 

7. Seasonal and weekend operating instructions. 

8. Required sequences for electric or electronic systems. 

9. Special operating instructions and procedures. 

D. Systems and Equipment Controls:  Describe the sequence of operation, and diagram 

controls as installed. 

E. Piped Systems:  Diagram piping as installed, and identify color-coding where required 

for identification. 
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2.5 PRODUCT MAINTENANCE MANUAL 

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. 

1. Include procedures to follow and required notifications for warranty claims. 

2.6 SYSTEMS AND EQUIPMENT MAINTENANCE MANUAL 

A. Content:  For each system, subsystem, and piece of equipment not part of a system, 

include source information, manufacturers' maintenance documentation, maintenance 

procedures, maintenance and service schedules, spare parts list and source 

information, maintenance service contracts, and warranty and bond information, as 

described below. 

B. Source Information:  List each system, subsystem, and piece of equipment 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 
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supplier and maintenance service agent, and cross-reference Specification Section 

number and title in Project Manual. 

C. Manufacturers' Maintenance Documentation:  Manufacturers' maintenance 

documentation including the following information for each component part or piece 

of equipment: 

1. Standard printed maintenance instructions and bulletins. 

2. Drawings, diagrams, and instructions required for maintenance, including 

disassembly and component removal, replacement, and assembly. 

3. Identification and nomenclature of parts and components. 

4. List of items recommended to be stocked as spare parts. 

D. Maintenance Procedures:  Include the following information and items that detail 

essential maintenance procedures: 

1. Test and inspection instructions. 

2. Troubleshooting guide. 

3. Precautions against improper maintenance. 

4. Disassembly; component removal, repair, and replacement; and reassembly 

instructions. 

5. Aligning, adjusting, and checking instructions. 

6. Demonstration and training videotape, if available. 

E. Maintenance and Service Schedules:  Include service and lubrication requirements, list 

of required lubricants for equipment, and separate schedules for preventive and routine 

maintenance and service with standard time allotment. 

1. Scheduled Maintenance and Service:  Tabulate actions for daily, weekly, monthly, 

quarterly, semiannual, and annual frequencies. 

2. Maintenance and Service Record:  Include manufacturers' forms for recording 

maintenance. 

F. Spare Parts List and Source Information:  Include lists of replacement and repair parts, 

with parts identified and cross-referenced to manufacturers' maintenance 

documentation and local sources of maintenance materials and related services. 

G. Maintenance Service Contracts:  Include copies of maintenance agreements with 

name and telephone number of service agent. 

H. Warranties and Bonds:  Include copies of warranties and bonds and lists of 

circumstances and conditions that would affect validity of warranties or bonds. 

1. Include procedures to follow and required notifications for warranty claims. 
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PART 3 - EXECUTION 

3.1 MANUAL PREPARATION 

A. Operation and Maintenance Documentation Directory:  Prepare a separate manual 

that provides an organized reference to emergency, operation, and maintenance 

manuals. 

B. Emergency Manual:  Assemble a complete set of emergency information indicating 

procedures for use by emergency personnel and by Owner's operating personnel for 

types of emergencies indicated. 

C. Product Maintenance Manual:  Assemble a complete set of maintenance data 

indicating care and maintenance of each product, material, and finish incorporated 

into the Work. 

D. Operation and Maintenance Manuals:  Assemble a complete set of operation and 

maintenance data indicating operation and maintenance of each system, subsystem, 

and piece of equipment not part of a system. 

1. Engage a factory-authorized service representative to assemble and prepare 

information for each system, subsystem, and piece of equipment not part of a 

system. 

2. Prepare a separate manual for each system and subsystem, in the form of an 

instructional manual for use by Owner's operating personnel. 

E. 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. 

1. Prepare supplementary text if manufacturers' standard printed data are not 

available and where the information is necessary for proper operation and 

maintenance of equipment or systems. 

F. Drawings:  Prepare drawings supplementing manufacturers' printed data to illustrate the 

relationship of component parts of equipment and systems and to illustrate control 

sequence and flow diagrams.  Coordinate these drawings with information contained in 

Record Drawings to ensure correct illustration of completed installation. 

1. Do not use original Project Record Documents as part of operation and 

maintenance manuals. 

2. Comply with requirements of newly prepared Record Drawings in Division 01 

Section "Project Record Documents." 
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G. Comply with Division 01 Section "Closeout Procedures" for schedule for submitting 

operation and maintenance documentation. 

END OF SECTION 017823 
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SECTION 017839 - PROJECT RECORD DOCUMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for Project Record 

Documents, including the following: 

1. Record Drawings. 

2. Record Specifications. 

3. Record Product Data. 

B. Related Sections include the following: 

1. Division 01 Section "Multiple Contract Summary" for coordinating Project Record 

Documents covering the Work of multiple contracts. 

2. Division 01 Section "Closeout Procedures" for general closeout procedures. 

3. Division 01 Section "Operation and Maintenance Data" for operation and 

maintenance manual requirements. 

4. Divisions 02 through 49 Sections for specific requirements for Project Record 

Documents of the Work in those Sections. 

1.3 SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit copies of Record Drawings as follows: 

a. Initial Submittal:  Submit one set of plots from corrected Record CAD 

Drawings and one set of marked-up Record Prints.  Architect will initial and 

date each plot and mark whether general scope of changes, additional 

information recorded, and quality of drafting are acceptable.  Architect will 

return plots and prints for organizing into sets, printing, binding, and final 

submittal. 

 

b. Final Submittal:  Submit one set of marked-up Record Prints, one set of 

Record CAD Drawing files, one set of Record CAD Drawing plots, and three 
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copies printed from record plots.  Plot and print each Drawing, whether or 

not changes and additional information were recorded. 

1) Electronic Media:  CD-R. 

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda 

and contract modifications. 

C. Record Product Data:  Submit one copy of each Product Data submittal. 

1. Where Record Product Data is required as part of operation and maintenance 

manuals, submit marked-up Product Data as an insert in manual instead of 

submittal as Record Product Data. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract 

Drawings and Shop Drawings. 

1. Preparation:  Mark Record Prints to show the actual installation where installation 

varies from that shown originally.  Require individual or entity who obtained record 

data, whether individual or entity is Installer, subcontractor, or similar entity, to 

prepare the 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. Accurately record information in an understandable drawing technique. 

c. Record data as soon as possible after obtaining it.  Record and check the 

markup before enclosing concealed installations. 

2. Content:  Types of items requiring marking include, but are not limited to, the 

following: 

a. Dimensional changes to Drawings. 

b. Revisions to details shown on Drawings. 

c. Depths of foundations below first floor. 

d. Locations and depths of underground utilities. 

e. Revisions to routing of piping and conduits. 

f. Revisions to electrical circuitry. 

g. Actual equipment locations. 

h. Duct size and routing. 

i. Locations of concealed internal utilities. 

j. Changes made by Change Order or Construction Change Directive. 

k. Changes made following Architect's written orders. 

l. Details not on the original Contract Drawings. 
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m. Field records for variable and concealed conditions. 

n. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of 

showing actual physical conditions, completely and accurately.  If Shop Drawings 

are marked, show cross-reference on the Contract Drawings. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to distinguish 

between changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or 

omitted from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 

numbers, and similar identification, where applicable. 

B. Record Transparencies:  Immediately before inspection for Certificate of Substantial 

Completion, review marked-up Record Prints with the Architect and the Owner’s 

Representative  When authorized, prepare a full set of corrected transparencies of the 

Contract Drawings and Shop Drawings. 

1. Incorporate changes and additional information previously marked on Record 

Prints.  Erase, redraw, and add details and notations where applicable. 

2. Refer instances of uncertainty to Architect for resolution. 

3. Owner will furnish Contractor one set of transparencies of the Contract Drawings 

for use in recording information. 

4. Print the Contract Drawings and Shop Drawings for use as Record Transparencies.  

Architect will make the Contract Drawings available to Contractor's print shop. 

C. Record CAD Drawings:  Immediately before inspection for Certificate of Substantial 

Completion, review marked-up Record Prints with Architect When authorized, prepare a 

full set of corrected CAD Drawings of the Contract Drawings, as follows: 

1. Format:  Same CAD program, version, and operating system as the original 

Contract Drawings. 

2. Format:  DWG Version operating in Microsoft Windows operating system. 

3. Incorporate changes and additional information previously marked on Record 

Prints.  Delete, redraw, and add details and notations where applicable. 

4. Refer instances of uncertainty to Architect for resolution. 

5. The Owner will furnish Contractor one set of CAD Drawings of the Contract 

Drawings for use in recording information. 

a. Architect makes no representations as to the accuracy or completeness of 

CAD Drawings as they relate to the Contract Drawings. 

b. CAD Software Program:  The Contract Drawings are available in AutoCad 

2011. 

D. Newly Prepared Record Drawings:  Prepare new Drawings instead of preparing Record 

Drawings where Architect determines that neither the original Contract Drawings nor 

Shop Drawings are suitable to show actual installation. 
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1. New Drawings may be required when a Change Order is issued as a result of 

accepting an alternate, substitution, or other modification. 

2. Consult Architect for proper scale and scope of detailing and notations required 

to record the actual physical installation and its relation to other construction.  

Integrate newly prepared Record Drawings into Record Drawing sets; comply with 

procedures for formatting, organizing, copying, binding, and submitting. 

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. Record Transparencies:  Organize into unbound sets matching Record Prints.  

Place transparencies in durable tube-type drawing containers with end caps.  

Mark end cap of each container with identification.  If container does not include 

a complete set, identify Drawings included. 

3. Record CAD Drawings:  Organize CAD 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 CAD file. 

4. Identification:  As follows: 

a. Project name. 

b. Date. 

c. Designation "PROJECT RECORD DRAWINGS." 

d. Name of Architect. 

e. Name of Contractor. 

2.2 RECORD SPECIFICATIONS 

A. Preparation:  Mark Specifications to indicate the actual product installation where 

installation varies from that indicated in Specifications, addenda, and contract 

modifications. 

1. Give particular attention to information on concealed products and installations 

that cannot be readily identified and recorded later. 

2. Mark copy with the proprietary name and model number of products, materials, 

and equipment furnished, including substitutions and product options selected. 

3. Record the name of manufacturer, supplier, Installer, and other information 

necessary to provide a record of selections made. 

4. For each principal product, indicate whether Record Product Data has been 

submitted in operation and maintenance manuals instead of submitted as Record 

Product Data. 

5. Note related Change Orders and Record Drawings where applicable. 
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2.3 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where 

installation varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations 

that cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 

manufacturer's written instructions for installation. 

3. Note related Change Orders, Record Specifications, and Record Drawings where 

applicable. 

2.4 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for 

miscellaneous record keeping and submittal in connection with actual performance of 

the Work.  Bind or file miscellaneous records and identify each, ready for continued use 

and reference. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for 

Project Record Document purposes.  Post changes and modifications to Project Record 

Documents as they occur; do not wait until the end of Project. 

B. 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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SECTION 019100 - SPECIAL INSPECTIONS 

 

 

PART 1  GENERAL 

 

 

1.1 SECTION INCLUDES 

 

 A.  Special inspections for earthwork, concrete, masonry and structural steel. 

 

1.2 REFERENCES 

 

A. 2006 International Building Code 

B. Virginia Uniform Statewide Building Code 

 

1.3 SUBMITTALS 

 

 A. Submittals required for special inspections are included in the following 

specification sections: 

 

  1. Concrete. 

2. Masonry. 

3. Structural Steel. 

 

1.4 TESTING AGENCIES AND SPECIAL INSPECTOR. 

 

 A. Except where noted otherwise, the Owner will retain an independent testing 

agency to complete the testing where indicated in the specifications. 

 

1.5 STATEMENT OF SPECIAL INSPECTIONS: 

 

 A. Initial Submittal:  The statement of special inspections is required by the 

International Building Code to be submitted by the permit applicant prior to 

obtaining building permit.  Contractor shall obtain a signed copy of the 

statement of special inspection from the Structural Engineer of Record to be 

submitted to the City Building Official for review.   

 

 B. Interim Submittals:  Special inspector will submit quarterly interim submittals to the 

County Building Official as required by the IBC.  Interim submittals will note which 

items have been completed and note any deficiencies. 

 

 C. Final Submittal:  At the completion of the special inspections, and after all 

discrepancies noted have been corrected, the special inspector will submittal a 

final report of special inspections to the City Building Official. 

 

1.6 PAYMENT FOR ADDITIONAL SERVICES: 
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1.6.1 DISCREPANCIES:  Contractor shall correct any discrepancies or non-conformance to 

the specified requirements identified during special inspections.   

 

 A. RETESTING:  Retesting required because of non-conformance to specified 

requirements shall be performed by the Owner's testing agency.  Payment for 

retesting will be charged to the Contractor. 

 
END OF SECTION 01910 
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SECTION 024119 - SELECTIVE DEMOLITION 

 

PART 1 -  GENERAL: 
 

1.1 RELATED DOCUMENTS: 

 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 

 

1.2 DESCRIPTION OF WORK: 

 

A. Extent of selective demolition work is indicated on drawings. 

 

1.3 JOB CONDITIONS: 

 

A. Occupancy:  Owner will be occupying the building immediately adjacent to areas of 

selective demolition.  The project is scheduled, so that students will not be in the school 

during working hours.  However, teachers and administrative staff will be working in the 

building.  Conduct selective demolition work in manner that will minimize need for 

disruption of Owner's normal operations.  Provide minimum of 72 hours advance notice to 

Owner of demolition activities, which will severely impact Owner's normal operations. 

 

B. Condition of Structures:  Owner assumes no responsibility for actual condition of items or 

structures to be demolished. 

 

C. Protections:  Provide temporary barricades and other forms of protection as required to 

protect Owner's personnel and general public from injury due to selective demolition work. 

 

1. Provide protective measures as required to provide free and safe passage of Owner's 

personnel and general public to and from occupied portions of building.  Advise the 

Owner which portions of the building will be worked on the next day so that the 

Owner can coordinate their activities with the work in and around the building. 

 

2. Protect from damage existing finish work that is to remain in place and becomes 

exposed during demolition operations.  Minimize traffic on the roof and protect paths 

to and from equipment and the roof surrounding work areas to protect the roof to 

remain. 

 

3. Protect floors with suitable coverings when necessary. 

 

4. Provide temporary weather protection during interval between demolition and 

removal of existing construction on exterior surfaces, and installation of new 

construction to insure that no water leakage or damage occurs to structure or interior 

areas of existing building. 

 

5. Remove protections at completion of work. 

 

D. Damages:  Promptly repair damages caused to adjacent facilities by demolition work at 

no cost to Owner. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

 

SELECTIVE DEMOLITION 024119-2 

E. Traffic:  Conduct selective demolition operations and debris removal in a manner to ensure 

minimum interference with roads, streets, walks, and other adjacent occupied or used 

facilities. 

 

1. Do not close, block or otherwise obstruct streets, walks or other occupied or used 

facilities without written permission from authorities having jurisdiction.  Provide 

alternate routes around closed or obstructed traffic ways if required by governing 

regulations. 

 

F. Access to the work areas of this contract shall not include foot traffic across existing roof 

areas not in this Contract or completed portions of the roof. 

 

G. Flame Cutting:  Do not use cutting torches for removal until work area is cleared of 

flammable materials and spaces below are cleared of personnel.  At concealed spaces, 

such as interior of ducts and pipes, verify condition of hidden space before starting flame-

cutting operations.  Maintain portable fire suppression devices during flame-cutting 

operations. 

 

H. Do not interrupt utilities serving occupied or used facilities, except when authorized in 

writing by authorities having jurisdiction. 

 

I. Maintain fire protection services during selective demolition operations. 

 

J. Environmental Controls:  Use water sprinkling, temporary enclosures, and other suitable 

methods to limit dust and dirt rising and scattering in air to lowest practical level.  Comply 

with governing regulations pertaining to environmental protection. 

 

PART 2 -  PRODUCTS  (Not Applicable). 
 

PART 3 -  EXECUTION 
 

3.1 INSPECTION: 

 

A. Prior to commencement of selective demolition work, inspect areas in which work will be 

performed.  Photograph existing conditions to structure surfaces, equipment or to 

surrounding properties which could be misconstrued as damage resulting from selective 

demolition work; file with Owner's Representative prior to starting work. 

 

B. Cover and protect furniture, equipment and fixtures to remain from soiling or damage 

when demolition work is performed in rooms or areas from which such items have not been 

removed. 

 

C. Erect and maintain dust-proof partitions and closures as required to prevent spread of dust 

or fumes to occupied portions of the building. 

 

D. Where selective demolition occurs immediately adjacent to occupied portions of the 

building, construct dust-proof partitions of minimum 3 5/8”" studs, 1/2" drywall (joints taped) 

on occupied side, 1/2" fire-retardant plywood on demolition side, and fill partition cavity 

with sound-deadening insulation. 

 

E. Provide weatherproof closures for exterior openings resulting from demolition work, but do 

not remove more than can be protected that same day. 

 

3.2 DEMOLITION: 
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A. Perform selective demolition work in a systematic manner.  Use such methods as required 

to complete work indicated on Drawings in accordance with demolition schedule and 

governing regulations. 

 

B. Provide services for effective air and water pollution controls as required by local 

authorities having jurisdiction. 

 

C. Do not overload the roof structure when moving rooftop equipment and during demolition 

operations.  If necessary, obtain structural engineering services to assure that the work can 

be accomplished without danger to structural components. 

 

D. If unanticipated mechanical, electrical or structural elements which conflict with intended 

function or design are encountered, investigate and measure both nature and extent of 

the conflict. Submit report to Owner's Representative in written, accurate detail.  Pending 

receipt of directive from Owner's Representative rearrange selective demolition schedule 

as necessary to continue overall job progress without delay. 

 

3.3 REMOVAL OF EXISTING ROOFING: 

 

A. At roof areas to be repaired or new roof top equipment installed remove the existing 

roofing system as indicated on the drawings.  Removal shall include, but not be limited to 

roof insulation, wood blocking, flashings (unless otherwise noted) at edge flashings, roof top 

equipment and roof accessories and all other items incorporated therein.  Contractor must 

repair, at his expense, any roof deck that he damages. 

 

B. Remove only as much roofing as can be replaced with a completely new roof system and 

made watertight in a single day. 

 

C. Clean all roof deck surfaces of loose material and other impediments that will be 

detrimental to application of the new materials. 

 

D. Damaged deck shall be repaired before reroofing, in compliance with other requirements 

of these specifications. 

 

3.4 MATERIALS TO BE REMOVED AND REINSTALLED 

 

A. Carefully remove and store equipment for reinstallation unless indicated to be eliminated. 

 

3.5 DISPOSAL OF DEMOLISHED MATERIALS 

 

A. All debris from roof demolition operations shall be removed from the roof immediately and 

deposited into trucks or dumpsters and hauled away from the site and properly disposed of 

at the Contractor's expense. 

 

B. Dumpsters or trucks shall be removed from the premises when they are full. 

 

C. Contractor shall periodically clean up the site, building and roof and be generally 

responsible for keeping the site, building and roof in a neat and orderly condition. 

 

D. If hazardous materials are encountered during demolition operations, comply with 

applicable regulations, laws, and ordinances concerning removal, handling, and 

protection against exposure or environmental pollution. 
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E. Burning of removed materials is not permitted on project site. 

 

3.6 CLEANUP AND REPAIR 

 

A. General:  Upon completion of demolition work, remove tools, equipment, and demolished 

materials from site.  Remove protection and leave interior areas vacuum-clean from any 

dust or debris that may have entered the building as a result of roofing operations, in time 

for school the next day. 

 

B. Repair demolition performed in excess of that required.  Return elements of construction 

(and surfaces to remain) to condition existing prior to start operations.  Repair adjacent 

construction or surfaces soiled or damaged by selective demolition work. 

 

 

 

END OF SECTION 02070 
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SECTION 033000- CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section specifies cast-in place concrete, including formwork, reinforcement, concrete 

materials, mixture design, placement procedures, and finishes, for the following: 

B.  

1. Slabs-on-grade. 

1.2 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of the 

following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-

furnace slag, and silica fume; subject to compliance with requirements. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when 

characteristics of materials, Project conditions, weather, test results, or other circumstances 

warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, 

and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, 

bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie 

spacing, hoop spacing, and supports for concrete reinforcement. 

D. Material Certificates:  For each of the following, signed by manufacturers: 

1. Cementitious materials. 

2. Admixtures. 

3. Curing compounds. 

4. Bonding agents. 

5. Adhesives. 

6. Vapor retarders. 

7. Joint-filler strips. 

E. Field quality-control test and inspection reports. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

 

CAST-IN-PLACE CONCRETE  033000.02 
 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as 

ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 

Concrete Flatwork Technician. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities 

and equipment. 

C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as 

documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing 

Technician, Grade 1, according to ACI CP-01 or an equivalent certification program. 

D. Source Limitations:  Obtain each type or class of cementitious material of the same brand 

from the same manufacturer's plant, obtain aggregate from one source, and obtain 

admixtures through one source from a single manufacturer. 

E. ACI Publications:  Comply with the following unless modified by requirements in the 

Contract Documents: 

1. ACI 301, "Specification for Structural Concrete," Sections 1 through 5 

2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

F. Concrete Testing Service:  The  Owner will engage a qualified independent testing agency 

to perform material evaluation tests. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending 

and damage 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 

product selection: 

 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited 

to, manufacturers specified. 
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2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Plain-Steel Wire:  ASTM A 82, as drawn 

C. Plain-Steel Welded Wire Reinforcement:  ASTM A 185, plain, fabricated from as-drawn steel 

wire into flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), plain-steel bars, cut bars true 

to length with ends square and free of burrs. 

B. 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," of greater compressive strength than concrete and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, 

use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar 

supports. 

2.4 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/II gray  Supplement with the following Select 

supplementary cementing materials from two subparagraphs below if permitted.  

Ready-mix concrete manufacturer blends these materials with portland cement.  Fly 

ash, slag, or pozzolanic materials may slow rate of concrete strengthening and affect 

color uniformity.  Availability of Class F fly ash predominates over Class C fly ash. 

a. Fly Ash:  ASTM C 618, Class  F. 

b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 

B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  

Provide aggregates from a single source with documented service record data of at least 

10 years' satisfactory service in similar applications and service conditions using similar 

aggregates and cementitious materials. 

1. Maximum Coarse-Aggregate Size:  1-1/2 inches (38 mm) nominal. 

2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M and potable. 
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2.5 ADMIXTURES 

A. 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.  

2.6 VAPOR RETARDERS 

A. Plastic Vapor Retarder:  ASTM E 1745, Class C, or polyethylene sheet, ASTM D 4397, not less 

than 10 mils (0.25 mm) thick.  Include manufacturer's recommended adhesive or pressure-

sensitive joint tape. 

1. Available Products: 

 

a. Stego Industries, LLC; Stego Wrap, 10 mils. 

B. Granular Fill:  Clean mixture of crushed stone or crushed or uncrushed gravel; ASTM D 448, 

Size 57, with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a 

No. 8 (2.36-mm) sieve. 

2.7 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for 

application to fresh concrete. 

1. Available Products: 

a. Axim Concrete Technologies; Cimfilm. 

b. Burke by Edoco; BurkeFilm. 

c. ChemMasters; Spray-Film. 

d. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; 

Aquafilm. 

e. Dayton Superior Corporation; Sure Film. 

f. Euclid Chemical Company (The); Eucobar. 

g. Kaufman Products, Inc.; Vapor Aid. 

h. Lambert Corporation; Lambco Skin. 

i. L&M Construction Chemicals, Inc.; E-Con. 

j. MBT Protection and Repair, Div. of ChemRex; Confilm. 

k. Meadows, W. R., Inc.; Sealtight Evapre. 

l. Metalcrete Industries; Waterhold. 

m. Nox-Crete Products Group, Kinsman Corporation; Monofilm. 

n. Sika Corporation, Inc.; SikaFilm. 

o. Symons Corporation, a Dayton Superior Company; Finishing Aid. 
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p. Unitex; Pro-Film. 

q. US Mix Products Company; US Spec Monofilm ER. 

r. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 

sheet. 

C. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, 

Type 1, Class A. 

1. Available Products: 

a. Burke by Edoco; Cureseal 1315 WB. 

b. ChemMasters; Polyseal WB. 

c. Conspec Marketing & Manufacturing Co., Inc., a Dayton Superior Company; 

Sealcure 1315 WB. 

d. Euclid Chemical Company (The); Super Diamond Clear VOX. 

e. Kaufman Products, Inc.; Sure Cure 25 Emulsion. 

f. Lambert Corporation; UV Safe Seal. 

g. L&M Construction Chemicals, Inc.; Lumiseal WB Plus. 

h. Meadows, W. R., Inc.; Vocomp-30. 

i. Metalcrete Industries; Metcure 30. 

j. Symons Corporation, a Dayton Superior Company; Cure & Seal 31 Percent E. 

k. Tamms Industries, Inc.; LusterSeal WB 300. 

l. Unitex; Hydro Seal 25. 

m. US Mix Products Company; US Spec Radiance UV-25. 

n. Vexcon Chemicals, Inc.; Vexcon Starseal 1315. 

2.8 RELATED MATERIALS 

A. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene 

butadiene. 

B. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid 

curing and bonding to damp surfaces, of class suitable for application temperature and of 

grade to suit requirements, and as follows: 

1. Types I and II, non-load bearing for bonding hardened or freshly mixed concrete to 

hardened concrete. 

2.9 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis 

of laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed 

mixture designs based on laboratory trial mixtures. 

B. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than 

portland cement in concrete as follows: 
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1. Fly Ash:  25 percent. 

2. Combined Fly Ash and Pozzolan:  25 percent. 

3. Ground Granulated Blast-Furnace Slag:  50 percent. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.06 percent by weight 

of cement. 

D. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducinghigh-range water-reducing 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. 

2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Slabs-on-Grade:  Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  3500 psi (24.1 MPa) at 28 days. 

2. Minimum Cementitious Materials Content:  470 lb/cu. yd. (279 kg/cu. m) Slump Limit:  

4 inches (100 mm, plus or minus 1 inch (25 mm). 

3. Air Content:  Do not allow air content of troweled finished floors to exceed 3 percent. 

2.11 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.12 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing 

and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 

deg F (32 deg C), reduce mixing and delivery time to 60 minutes. 

PART 3 - EXECUTION 

3.1 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. 
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1. Install anchor rods, accurately located, to elevations required and complying with 

tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 

Bridges." 

3.2 VAPOR RETARDERS 

A. Plastic Vapor Retarders:  Place, protect, and repair vapor retarders according to 

ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.3 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. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 

would reduce bond to concrete. 

C. Accurately position, support, and secure reinforcement against displacement.  Locate and 

support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack 

weld crossing reinforcing bars. 

D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

E. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to 

minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  

Offset laps of adjoining sheet widths to prevent continuous laps in either direction.  Lace 

overlaps with wire. 

3.4 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 

embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 

approved by Architect. 

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 

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. Deposit concrete in horizontal layers of depth to not exceed formwork design 

pressures and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to 

ACI 301. 
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3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at 

least 6 inches (150 mm) into preceding layer.  Do not insert vibrators into lower layers 

of concrete that have begun to lose plasticity.  At each insertion, limit duration of 

vibration to time necessary to consolidate concrete and complete embedment of 

reinforcement and other embedded items without causing mixture constituents to 

segregate. 

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 

limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 

worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 

3. Screed slab surfaces with a straightedge and strike off to correct elevations. 

4. Slope surfaces uniformly to drains where required. 

5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface.  Do not further 

disturb slab surfaces before starting finishing operations. 

E. Hot-Weather Placement:  Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  

Chilled mixing water or chopped ice may be used to control temperature, provided 

water equivalent of ice is calculated to total amount of mixing water.  Using liquid 

nitrogen to cool concrete is Contractor's option. 

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  

Keep subgrade uniformly moist without standing water, soft spots, or dry areas. 

3.5 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. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small 

or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  

Repeat float passes and restraightening until surface is left with a uniform, smooth, granular 

texture. 

1. Apply float finish to surfaces to receive trowel finish  

C. 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 to be covered with resilient flooring, 

carpet, ceramic or quarry tile set over a cleavage membrane, paint, or another thin-

film-finish coating system. 

2. Finish surfaces to the following tolerances, according to ASTM E 1155 (ASTM E 1155M), 

for a randomly trafficked floor surface: 
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a. 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. 

D. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, and ramps, and 

elsewhere as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 

fiber-bristle broom perpendicular to main traffic route.  Coordinate required final 

finish with Architect before application.  

3.6 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 (1 kg/sq. m x h) 

before and during finishing operations.  Apply according to manufacturer's written 

instructions after placing, screeding, and bull floating or darbying concrete, but before 

float finishing. 

C. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 

surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

D. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. 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. 

3.7 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. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to 

two and one-half parts fine aggregate passing a No. 16 (1.18-mm) sieve, using only enough 

water for handling and placing. 

C. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish 

and verify surface tolerances specified for each surface.  Correct low and high areas.  Test 

surfaces sloped to drain for trueness of slope and smoothness; use a sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, 

honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch (0.25 mm) wide 
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or that penetrate to reinforcement or completely through unreinforced sections 

regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 

3. Correct localized low areas during or immediately after completing surface finishing 

operations by cutting out low areas and replacing with patching mortar.  Finish 

repaired areas to blend into adjacent concrete. 

4. Repair defective areas, except random cracks and single holes 1 inch (25 mm) or less 

in diameter, by cutting out and replacing with fresh concrete.  Remove defective 

areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch 

(19-mm) clearance all around.  Dampen concrete surfaces in contact with patching 

concrete and apply bonding agent.  Mix patching concrete of same materials and 

mixture as original concrete except without coarse aggregate.  Place, compact, 

and finish to blend with adjacent finished concrete.  Cure in same manner as 

adjacent concrete. 

5. Repair random cracks and single holes 1 inch (25 mm) or less in diameter with 

patching mortar.  Groove top of cracks and cut out holes to sound concrete and 

clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and 

apply bonding agent.  Place patching mortar before bonding agent has dried.  

Compact patching mortar and finish to match adjacent concrete.  Keep patched 

area continuously moist for at least 72 hours. 

D. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 

adhesive and patching mortar. 

E. Repair materials and installation not specified above may be used, subject to Architect's 

approval. 

3.8 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a structural engineer special inspector licensed 

in the state to Virginia and qualified testing and inspecting agency to perform field tests 

and inspections and prepare test reports.  Inspections shall be performed in accordance 

with the Hampton Roads Schedule and Statement of Special Inspections. 

B. Inspections: 

1. Steel reinforcement placement. 

2. Verification of use of required design mixture. 

3. Concrete placement, including conveying and depositing. 

4. Curing procedures and maintenance of curing temperature. 

C. Concrete Tests:  Testing of composite samples of fresh concrete obtained according to 

ASTM C 172 shall be performed according to the following requirements: 

1. Testing Frequency:  Obtain one composite sample for each day's pour of each 

concrete mixture exceeding 5 cu. yd. (4 cu. m), but less than 25 cu. yd. (19 cu. m), 

plus one set for each additional 50 cu. yd. (38 cu. m) or fraction thereof. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite 

sample, but not less than one test for each day's pour of each concrete mixture.  

Perform additional tests when concrete consistency appears to change. 
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3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; one test for 

each composite sample, but not less than one test for each day's pour of each 

concrete mixture. 

4. Concrete Temperature:  ASTM C 1064/C 1064M; one test hourly when air temperature 

is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and 

one test for each composite sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M. 

a. Cast and field cure two sets of two standard cylinder specimens for each 

composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test one set of two laboratory-cured 

specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 7 days and one set of two 

specimens at 28 days. 

b. A compressive-strength test shall be the average compressive strength from a 

set of two specimens obtained from same composite sample and tested at 

age indicated. 

7. When strength of field-cured cylinders is less than 85 percent of companion 

laboratory-cured cylinders, Contractor shall evaluate operations and provide 

corrective procedures for protecting and curing in-place concrete. 

8. Strength of each concrete mixture will be satisfactory if every average of any three 

consecutive compressive-strength tests equals or exceeds specified compressive 

strength and no compressive-strength test value falls below specified compressive 

strength by more than 500 psi (3.4 MPa). 

9. Test results shall be reported in writing to Architect, concrete manufacturer, and 

Contractor within 48 hours of testing.  Reports of compressive-strength tests shall 

contain Project identification name and number, date of concrete placement, 

name of concrete testing and inspecting agency, location of concrete batch in 

Work, design compressive strength at 28 days, concrete mixture proportions and 

materials, compressive breaking strength, and type of break for both 7- and 28-day 

tests. 

10. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device 

may be permitted by Architect but will not be used as sole basis for approval or 

rejection of concrete. 

11. Additional Tests:  Testing and inspecting agency shall make additional tests of 

concrete when test results indicate that slump, air entrainment, compressive 

strengths, or other requirements have not been met, as directed by Architect.  Testing 

and inspecting agency may conduct tests to determine adequacy of concrete by 

cored cylinders complying with ASTM C 42/C 42M or by other methods as directed by 

Architect. 

12. Additional testing and inspecting, at Contractor's expense, will be performed to 

determine compliance of replaced or additional work with specified requirements. 

13. Correct deficiencies in the Work that test reports and inspections indicate does not 

comply with the Contract Documents. 

D. Measure floor and slab flatness and levelness according to ASTM E 1155 (ASTM E 1155M) 

within 24 hours of finishing. 

END OF SECTION 033000 
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SECTION 042000 - UNIT MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes unit masonry assemblies consisting of the following: 

1. Concrete masonry units (CMUs, Concrete Block or Block). 

2. Face Brick 

3. Mortar and grout. 

4. Ties and anchors. 

5. Embedded flashing. 

6. Miscellaneous masonry accessories. 

7. Cavity-wall insulation. 

B. Related Sections include the following: 

1. Division 07 Section "Joint Sealants" for sealing joints in unit masonry. 

C. Products installed, but not furnished, under this Section include the following: 

1. Steel lintels for unit masonry, furnished under Division 05 Section "Metal 

Fabrications." 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive 

strengths (f'm) at 28 days. 

B. Determine net-area compressive strength (f'm) of masonry from average net-

area compressive strengths of masonry units and mortar types (unit-strength 

method) according to Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  For the following: 

1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes. 
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C. Material Certificates:  Include statements of material properties indicating 

compliance with requirements including compliance with standards and type 

designations within standards.  Provide for each type and size of the following: 

1. Masonry units. 

a. Include material test reports substantiating compliance with 

requirements. 

b. For masonry units used in structural masonry, include data and 

calculations establishing average net-area compressive strength of 

units. 

2. Cementitious materials.  Include brand, type, and name of manufacturer. 

3. Preblended, dry mortar mixes.  Include description of type and proportions of 

ingredients. 

4. Grout mixes.  Include description of type and proportions of ingredients. 

5. Anchors, ties, and metal accessories. 

 

D. Face brick, in the form of straps of five or more bricks.  

E. Statement of Compressive Strength of Masonry:  For each combination of masonry 

unit type and mortar type, provide statement of average net-area compressive 

strength of masonry units, mortar type, and resulting net-area compressive 

strength of masonry determined according to Tables 1 and 2 in 

ACI 530.1/ASCE 6/TMS 602. 

1.5 QUALITY ASSURANCE 

A. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform 

texture and color, or a uniform blend within the ranges accepted for these 

characteristics, through one source from a single manufacturer for each product 

required. 

B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform 

quality, including color for exposed masonry, from a single manufacturer for 

each cementitious component and from one source or producer for each 

aggregate. 

C. Fire-Resistance Ratings:  Where indicated, provide materials and construction 

identical to those of assemblies with fire-resistance ratings determined per 

ASTM E 119 by a testing and inspecting agency, by equivalent concrete 

masonry thickness, or by other means, as acceptable to authorities having 

jurisdiction. 

1.6 DELIVERY, STORAGE, AND HANDLING 
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A. Store masonry units on elevated platforms in a dry location.  If units are not 

stored in an enclosed location, cover tops and sides of stacks with waterproof 

sheeting, securely tied.  If units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry 

location.  Do not use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be 

maintained and contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for 

lifting and emptying into dispensing silo.  Store preblended, dry mortar mix in 

delivery containers on elevated platforms, under cover, and in a dry location or 

in a metal dispensing silo with weatherproof cover. 

E. Store masonry accessories, including metal items, to prevent corrosion and 

accumulation of dirt and oil. 

1.7 PROJECT CONDITIONS 

A. Do not apply uniform floor or roof loads for at least 12 hours and concentrated 

loads for at least 3 days after building masonry walls or columns. 

B. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of 

masonry to be left exposed or painted.  Immediately remove grout, mortar, and 

soil that come in contact with such masonry. 

1. Protect surfaces of window and door frames, as well as similar products with 

painted and integral finishes, from mortar droppings. 

2. Protect floor surfaces from staining from mortar droppings. 

C. Hot-Weather Requirements:  Comply with hot-weather construction 

requirements contained in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following 

requirements apply to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work 

include, but are not limited to, manufacturers specified. 

2.2 MASONRY UNITS, GENERAL 
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A. Defective Units:  Referenced masonry unit standards may allow a certain 

percentage of units to exceed tolerances and to contain chips, cracks, or other 

defects exceeding limits stated in the standard.  Do not uses units where such 

defects, including dimensions that vary from specified dimensions by more than 

stated tolerances, will be exposed in the completed Work or will impair the 

quality of completed masonry. 

2.3 CONCRETE MASONRY UNITS (BLOCK) 

A. Shapes:  Provide shapes indicated and as follows: 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, 

headers, soaps, bonding, and other special conditions. 

B. Concrete Masonry Units:  ASTM C 90. 

1. Weight Classification:  Lightweight. 

2. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal 

dimensions. 

2.4 2.4 BRICK 

A. General:  Provide shapes indicated and as follows, with exposed surfaces 

matching finish and color of exposed faces of adjacent units: 

1. Provide special shapes for applications where shapes produced by sawing 

would result in sawed surfaces being exposed to view. 

B. Face Brick:  Facing brick complying with ASTM C 216. 

1. Products:  Subject to compliance with requirements, provide the following: 

a.  

2. Grade:  SW. 

3. Type:  FBS. 

4. Efflorescence:  Provide brick that has been tested according to ASTM C 67 

and is rated "not effloresced." 

5. Surface Coating:  Brick with colors or textures produced by application of 

coatings shall withstand 50 cycles of freezing and thawing per ASTM C 67 with 

no observable difference in the applied finish when viewed from 10 feet (3 

m). 

6. Size (Actual Dimensions):  3-5/8 inches (92 mm) wide by 2-1/4 inches (57 mm) 

high by 7-5/8 inches (194 mm) long. 

 

2.5 MORTAR MATERIALS 
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A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-

weather construction.  Provide natural color or white cement as required to 

produce mortar that matches the mortar used on the existing building. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Portland Cement-Lime Mix:  Packaged blend of portland cement complying 

with ASTM C 150, Type I or Type III, and hydrated lime complying with 

ASTM C 207, Type S. 

D. Masonry Cement:  ASTM C 91. 

1. Available Products: 

a. Capital Materials Corporation; Flamingo Color Masonry Cement. 

b. Essroc, Italcementi Group; Brixment or Velvet. 

c. Holcim (US) Inc.; Mortamix Masonry Cement. 

d. Lafarge North America Inc.; Magnolia Masonry Cement. 

e. Lehigh Cement Company; Lehigh Masonry Cement. 

f. National Cement Company, Inc.; Coosa Masonry Cement. 

E. Mortar Cement:  ASTM C 1329. 

1. Available Products: 

a. Lafarge North America Inc.; Lafarge Mortar Cement or Magnolia 

Superbond Mortar Cement. 

F. Aggregate for Mortar:  ASTM C 144. 

1. For mortar that is exposed to view, use washed aggregate consisting of 

natural sand or crushed stone. 

2. For joints less than 1/4 inch thick, use aggregate graded with 100 percent 

passing the No. 16 sieve. 

G. Water:  Potable. 

2.6 TIES AND ANCHORS 

A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are 

made from materials that comply with subparagraphs below, unless otherwise 

indicated. 

1. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, 

Commercial Steel, hot-dip galvanized after fabrication to comply with 

ASTM A 153/A 153M. 

B. Corrugated Metal Ties:  Metal strips not less than 7/8 inch wide with corrugations 

having a wavelength of 0.3 to 0.5 inch and an amplitude of 0.06 to 0.10 inch 

made from steel sheet, galvanized after fabrication not less than 0.053 inch 
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thick.  Ties made from galvanized steel sheet may be used in interior walls, unless 

otherwise indicated. 

2.7 MISCELLANEOUS ANCHORS 

A. Anchor Bolts:  Headed or L-shaped steel bolts complying with ASTM A 307, 

Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip 

galvanized to comply with ASTM A 153/A 153M, Class C; of dimensions 

indicated. 

B. Postinstalled Anchors:  Provide chemical or torque-controlled expansion 

anchors, with capability to sustain, without failure, a load equal to six times the 

load imposed when installed in solid or grouted unit masonry and equal to four 

times the load imposed when installed in concrete, as determined by testing per 

ASTM E 488 conducted by a qualified independent testing agency. 

1. Corrosion Protection:  Carbon-steel components zinc plated to comply with 

ASTM B 633, Class Fe/Zn 5 (5 microns) for Class SC 1 service condition (mild). 

2. Corrosion Protection:  Stainless-steel components complying with ASTM F 593 

and ASTM F 594, Alloy Group 1 or 2 for bolts and nuts; ASTM A 666 or 

ASTM A 276, Type 304 or 316, for anchors. 

2.8 EMBEDDED FLASHING MATERIALS 

A. Flexible Flashing:  For flashing not exposed to the exterior, use one of the 

following, unless otherwise indicated: 

1. Elastomeric Thermoplastic Flashing:  Composite flashing product consisting of 

a polyester-reinforced ethylene interpolymer alloy as follows: 

a. Monolithic Sheet:  Elastomeric thermoplastic flashing, 0.040 inch thick. 

1) Color:  Black. 

B. Adhesives, Primers, and Seam Tapes for Flashings:  Flashing manufacturer's 

standard products or products recommended by flashing manufacturer for 

bonding flashing sheets to each other and to substrates. 

2.9 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, 

Grade 2A1; compressible up to 35 percent; of width and thickness indicated; 

formulated from neoprene urethane or PVC. 

2.10 CAVITY-WALL INSULATION 
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A. Extruded-Polystyrene Board Insulation:  ASTM C 578, Type IV, closed-cell product 

extruded with an integral skin. 

B. Adhesive:  Type recommended by insulation board manufacturer for 

application indicated. 

2.11 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed 

for removing mortar/grout stains, efflorescence, and other new construction 

stains from new masonry without discoloring or damaging masonry surfaces.  Use 

product expressly approved for intended use by cleaner manufacturer and 

manufacturer of masonry units being cleaned. 

1.  Available Manufacturers: 

a. Diedrich Technologies, Inc. 

b. EaCo Chem, Inc. 

c. ProSoCo, Inc. 

2.12 MORTAR MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, 

accelerators, retarders, water-repellent agents, antifreeze compounds, or other 

admixtures, unless otherwise indicated. 

1. Do not use calcium chloride in mortar or grout. 

2. Limit cementitious materials in mortar for exterior and reinforced masonry to 

portland cement and lime. 

3. Add cold-weather admixture (if used) at same rate for all mortar that will be 

exposed to view, regardless of weather conditions, to ensure that mortar 

color is consistent. 

B. Preblended, Dry Mortar Mix:  Furnish dry mortar ingredients in form of a 

preblended mix.  Measure quantities by weight to ensure accurate proportions, 

and thoroughly blend ingredients before delivering to Project site. 

C. Mortar for Unit Masonry:  Comply with ASTM C 270 & BIA Technical Notes 8A, 

Proportion Specification.  Provide the following types of mortar for applications 

stated unless another type is indicated or needed to provide required 

compressive strength of masonry. 

1. For masonry below grade or in contact with earth, use Type M. 

2. For reinforced masonry, use Type S. 

3. For exterior, above-grade, load-bearing and non-load-bearing walls and 

parapet walls; for interior load-bearing walls; for interior non-load-bearing 

partitions; and for other applications where another type is not indicated, use 

Type N. 
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4. For interior non-load-bearing partitions, Type O may be used instead of 

Type N. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of work. 

1. For the record, prepare written report, endorsed by Installer, listing conditions 

detrimental to performance of work. 

2. Verify that foundations are within tolerances specified. 

3. Verify that reinforcing dowels are properly placed. 

B. Before installation, examine rough-in and built-in construction for piping systems 

to verify actual locations of piping connections. 

C. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.2 INSTALLATION, GENERAL 

A. Thickness:  Build cavity and composite walls and other masonry construction to 

full thickness shown.  Build single-wythe walls to actual widths of masonry units, 

using units of widths indicated. 

B. Build chases and recesses to accommodate items specified in this and other 

Sections. 

C. Leave openings for equipment to be installed before completing masonry.  After 

installing equipment, complete masonry to match the construction immediately 

adjacent to opening. 

D. Use full-size units without cutting if possible.  If cutting is required to provide a 

continuous pattern or to fit adjoining construction, cut units with motor-driven 

saws; provide clean, sharp, unchipped edges.  Allow units to dry before laying 

unless wetting of units is specified.  Install cut units with cut surfaces and, where 

possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend 

of colors and textures. 

1. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of 

existing masonry. 
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G. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the 

following: 

1. For conspicuous vertical lines, such as external corners, door jambs, reveals, 

and expansion and control joints, do not vary from plumb by more than 1/8 

inch in 10 feet , 1/4 inch in 20 feet , or 1/2 inch maximum. 

2. For vertical alignment of exposed head joints, do not vary from plumb by 

more than 1/4 inch in 10 feet , or 1/2 inch maximum. 

3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do 

not vary from level by more than 1/8 inch in 10 feet , 1/4 inch in 20 feet , or 

1/2 inch maximum. 

4. For exposed bed joints, do not vary from thickness indicated by more than 

plus or minus 1/8 inch , with a maximum thickness limited to 1/2 inch .  Do not 

vary from bed-joint thickness of adjacent courses by more than 1/8 inch . 

5. For exposed head joints, do not vary from thickness indicated by more than 

plus or minus 1/8 inch .  Do not vary from adjacent bed-joint and head-joint 

thicknesses by more than 1/8 inch . 

6. For faces of adjacent exposed masonry units, do not vary from flush 

alignment by more than 1/16 inch except due to warpage of masonry units 

within tolerances specified for warpage of units. 

7. For exposed bed joints and head joints of stacked bond, do not vary from a 

straight line by more than 1/16 inch from one masonry unit to the next. 

3.3 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with 

uniform joint thicknesses and for accurate location of openings, movement-type 

joints, returns, and offsets.  Avoid using less-than-half-size units, particularly at 

corners, jambs, and, where possible, at other locations. 

B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed 

masonry in running bond; do not use units with less than nominal 4-inch 

horizontal face dimensions at corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by 

lapping not less than 4-inches.  Bond and interlock each course of each wythe 

at corners.  Do not use units with less than nominal 4-inch horizontal face 

dimensions at corners or jambs. 

D. Stopping and Resuming Work:  Stop work by racking back units in each course 

from those in course below; do not tooth.  When resuming work, clean masonry 

surfaces that are to receive mortar, remove loose masonry units and mortar, and 

wet brick if required before laying fresh masonry. 

E. Built-in Work:  As construction progresses, build in items specified in this and other 

Sections.  Fill in solidly with masonry around built-in items. 
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F. Fill space between steel frames and masonry solidly with mortar, unless otherwise 

indicated. 

G. Where built-in items are to be embedded in cores of hollow masonry units, place 

a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod 

mortar or grout into core. 

H. Fill cores in hollow concrete masonry units with grout 24 inches under bearing 

plates, beams, lintels, posts, and similar items, unless otherwise indicated. 

I. Build non-load-bearing interior partitions full height of story to underside of solid 

floor or roof structure above, unless otherwise indicated. 

1. At fire-rated partitions, treat joint between top of partition and underside of 

structure above to meet fire resistant construction requirements. 

3.4 MORTAR BEDDING AND JOINTING 

A. Lay hollow concrete masonry units as follows: 

1. With face shells fully bedded in mortar and with head joints of depth equal to 

bed joints. 

2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters. 

3. With webs fully bedded in mortar in grouted masonry, including starting 

course on footings. 

4. With entire units, including areas under cells, fully bedded in mortar at starting 

course on footings where cells are not grouted. 

B. Lay solid masonry units with completely filled bed and head joints; butter ends 

with sufficient mortar to fill head joints and shove into place.  Do not deeply 

furrow bed joints or slush head joints. 

C. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger 

than joint thickness, unless otherwise indicated. 

D. Cut joints flush for masonry walls to receive plaster or other direct-applied finishes 

(other than paint), unless otherwise indicated. 

3.5 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Individual Metal Ties:  Provide ties installed in horizontal joints, but not less than 

one metal tie for 4.5 sq. ft. of wall area spaced not to exceed 24 inches o.c. 

horizontally and 16 inches o.c. vertically.  Stagger ties in alternate courses.  

Provide additional ties within 12 inches of openings and space not more than 

36 inches apart around perimeter of openings.  At intersecting and abutting 

walls, provide ties at no more than 24 inches o.c. vertically. 
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B. Keep cavities clean of mortar droppings and other materials during 

construction.  Bevel beds away from cavity, to minimize mortar protrusions into 

cavity.  Do not attempt to trowel or remove mortar fins protruding into cavity. 

C. Coat cavity face of backup wythe with bituminous dampproofing. 

D. Installing Cavity-Wall Insulation:  Place small dabs of adhesive, spaced 

approximately 12 inches o.c. both ways, on inside face of insulation boards, or 

attach with plastic fasteners designed for this purpose.  Fit courses of insulation 

between wall ties and other confining obstructions in cavity, with edges butted 

tightly both ways.  Press units firmly against inside wythe of masonry or other 

construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with 

insulation and masonry. 

3.6 LINTELS 

A. Install steel lintels where indicated. 

B. Provide minimum bearing of 8 inches at each jamb, unless otherwise indicated. 

3.7 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, 

lintels, ledges, other obstructions to downward flow of water in wall, and where 

indicated. 

B. Install flashing as follows, unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that 

could puncture flashing.  Where flashing is within mortar joint, place through-

wall flashing on sloping bed of mortar and cover with mortar.  Before 

covering with mortar, seal penetrations in flashing with adhesive, sealant, or 

tape as recommended by flashing manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through 

outer wythe, turned up a minimum of 8 inches, and 1-1/2 inches into the inner 

wythe.  Form 1/4-inch hook in edge of flashing embedded in inner wythe. 

3. At lintels and shelf angles, extend flashing a minimum of 6 inches into masonry 

at each end.  At heads and sills, extend flashing 6 inches at ends and turn up 

not less than 2 inches to form end dams. 

4. Cut flexible flashing off flush with face of wall after masonry wall construction 

is completed. 

C. Install weep holes in head joints in exterior wythes of first course of masonry 

immediately above embedded flashing and as follows: 

1. Use full raked head joints to form weep holes. 
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3.8 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or 

otherwise damaged or that do not match adjoining units.  Install new units to 

match adjoining units; install in fresh mortar, pointed to eliminate evidence of 

replacement. 

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep 

holes, and completely fill with mortar.  Point up joints, including corners, 

openings, and adjacent construction, to provide a neat, uniform appearance.  

Prepare joints for sealant application, where indicated. 

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to 

remove mortar fins and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed 

masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and 

nonmetallic scrape hoes or chisels. 

2. Test cleaning methods on sample wall panel; leave one-half of panel 

uncleaned for comparison purposes.  Obtain Architect's approval of sample 

cleaning before proceeding with cleaning of masonry. 

3. Protect adjacent surfaces from contact with cleaner by covering them with 

liquid strippable masking agent or polyethylene film and waterproof masking 

tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners 

promptly by rinsing surfaces thoroughly with clear water. 

5. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A 

applicable to type of stain on exposed surfaces. 

3.9 MASONRY WASTE DISPOSAL 

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials 

are Contractor's property.  At completion of unit masonry work, remove from 

Project site. 

B. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be 

used as fill, as described above, and other masonry waste, and legally dispose 

of off Owner's property. 

END OF SECTION 042000 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 

 

 

 

STRUCTURAL STEEL FRAMING 051200 - 1 

SECTION 051200 - STRUCTURAL STEEL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to 

this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Structural steel. 

2. Grout. 

B. Related Sections: 

1. Division 01 Section "Quality Requirements" for independent testing 

agency procedures and administrative requirements. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  Show fabrication of structural-steel components. 

1. Include details of cuts, connections, splices, camber, holes, and other 

pertinent data. 

2. Include embedment drawings. 

3. Indicate welds by standard AWS symbols, distinguishing between shop 

and field welds, and show size, length, and type of each weld.  Show 

backing bars that are to be removed and supplemental fillet welds 

where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop 

and field bolts.  Identify pretensioned and slip-critical high-strength 

bolted connections. 

C. Welding certificates. 

D. Mill test reports for structural steel, including chemical and physical 

properties. 
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E. Product Test Reports:  For the following: 

1. Shop primers. 

2. Nonshrink grout. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  

Keep steel members off ground and spaced by using pallets, dunnage, or 

other supports and spacers.  Protect steel members and packaged 

materials from corrosion and deterioration. 

1. Do not store materials on structure in a manner that might cause 

distortion, damage, or overload to members or supporting structures.  

Repair or replace damaged materials or structures as directed. 

1.6 COORDINATION 

A. Coordinate installation of anchorage items to be embedded in or attached 

to other construction without delaying the Work.  Provide setting diagrams, 

sheet metal templates, instructions, and directions for installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. W-Shapes:  ASTM A 992/A 992M. 

B. Channels, Angles-Shapes:  ASTM A 36/A 36M. 

C. Plate and Bar:  ASTM A 36/A 36M. 

D. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

1. Weight Class:  Standard. 

2. Finish:  Galvanized. 

E. Welding Electrodes:  Comply with AWS requirements. 
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2.2 BOLTS, CONNECTORS, AND ANCHORS 

A. Zinc-Coated High-Strength Bolts, Nuts, and Washers:  ASTM A 325 

(ASTM A 325M), Type 1, heavy-hex steel structural bolts; ASTM A 563, 

Grade DH (ASTM A 563M, Class 10S) heavy-hex carbon-steel nuts; and 

ASTM F 436 (ASTM F 436M), Type 1, hardened carbon-steel washers. 

1. Finish:  Hot-dip or mechanically deposited zinc coating. 

2. Direct-Tension Indicators:  ASTM F 959, Type 325 (ASTM F 959M, 

Type 8.8), compressible-washer type with mechanically deposited zinc 

coating. 

B. Threaded Rods:  ASTM A 36/A 36M. 

1. Nuts:  ASTM A 563 (ASTM A 563M) hex carbon steel. 

2. Washers:  ASTM F 436 (ASTM F 436M), Type 1, hardened carbon steel. 

3. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C. 

C. Sleeve Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, 

Grade 1018. 

2.3 PRIMER 

A. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-

inhibiting primer complying with MPI#79. 

B. Galvanizing Repair Paint:  ASTM A 780. 

2.4 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, 

nonmetallic aggregate grout, noncorrosive and nonstaining, mixed with 

water to consistency suitable for application and a 30-minute working time. 

2.5 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  

Fabricate according to AISC's "Code of Standard Practice for Steel Buildings 

and Bridges" and AISC 360. 

1. Fabricate beams with rolling camber up. 

2. Identify high-strength structural steel according to ASTM A 6/A 6M and 

maintain markings until structural steel has been erected. 

3. Mark and match-mark materials for field assembly. 

4. Complete structural-steel assemblies, including welding of units, before 

starting shop-priming operations. 
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B. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal 

surfaces. 

C. Holes:  Provide holes required for securing other work to structural steel and 

for other work to pass through steel framing members. 

1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not 

thermally cut bolt holes or enlarge holes by burning. 

2.6 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially 

embedded members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 

3. Surfaces to be high-strength bolted with slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied 

fireproofing). 

5. Galvanized surfaces. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and 

mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to 

the following specifications and standards: 

1. SSPC-SP 3, "Power Tool Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to 

manufacturer's written instructions and at rate recommended by SSPC to 

provide a minimum dry film thickness of 1.5 mils (0.038 mm).  Use priming 

methods that result in full coverage of joints, corners, edges, and exposed 

surfaces. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2. Apply two coats of shop paint to surfaces that are inaccessible after 

assembly or erection.  Change color of second coat to distinguish it 

from first. 

2.7 GALVANIZING 

A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to 

structural steel according to ASTM A 123/A 123M. 

1. Fill vent and drain holes that will be exposed in the finished Work unless 

they will function as weep holes, by plugging with zinc solder and filing 

off smooth. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 

 

 

 

STRUCTURAL STEEL FRAMING 051200 - 5 

2. Galvanize all exterior steel, bolts, nuts and washers and steel lintels in 

exterior walls. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for 

compliance with requirements. 

B. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection 

to keep structural steel secure, plumb, and in alignment against temporary 

construction loads and loads equal in intensity to design loads.  Remove 

temporary supports when permanent structural steel, connections, and 

bracing are in place unless otherwise indicated. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and 

according to AISC 303 and AISC 360. 

B. Bearing Plates:  Clean bearing surfaces of bond-reducing materials, and 

roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

1. Set plates for structural members on wedges, shims, or setting nuts as 

required. 

2. Snug-tighten anchor rods after supported members have been 

positioned and plumbed.  Do not remove wedges or shims but, if 

protruding, cut off flush with edge of plate before packing with grout. 

3. Promptly pack grout solidly between bearing surfaces and plates so 

no voids remain.  Neatly finish exposed surfaces; protect grout and 

allow to cure.  Comply with manufacturer's written installation 

instructions for shrinkage-resistant grouts. 

C. Maintain erection tolerances of structural steel within AISC's "Code of 

Standard Practice for Steel Buildings and Bridges." 

D. Splice members only where indicated. 
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E. Do not enlarge unfair holes in members by burning or using drift pins.  Ream 

holes that must be enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of 

bolt and type of joint specified. 

1. Joint Type:  Pretensioned. 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, 

appearances, welding procedure specifications, weld quality, and methods 

used in correcting welding work. 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy 

of temporary connections, and removal of paint on surfaces adjacent 

to field welds. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and 

inspecting agency to inspect field welds. 

B. Bolted Connections:  Bolted connections will be tested and inspected 

according to RCSC's "Specification for Structural Joints Using ASTM A 325 or 

A 490 Bolts." 

C. Welded Connections:  Field welds will be visually inspected according to 

AWS D1.1/D1.1M. 

D. Correct deficiencies in Work that test reports and inspections indicate does 

not comply with the Contract Documents. 

3.6 REPAIRS AND PROTECTION 

A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing 

and repair galvanizing to comply with ASTM A 780. 

B. Touchup Painting:  Immediately after erection, clean exposed areas where 

primer is damaged or missing and paint with the same material as used for 

shop painting to comply with SSPC-PA 1 for touching up shop-painted 

surfaces. 

1. Clean and prepare surfaces by SSPC-SP 2 hand-tool cleaning or SSPC-

SP 3 power-tool cleaning. 
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END OF SECTION 051200 
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SECTION 053100 - STEEL DECKING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the following: 

 

1. Acoustical roof deck. 

 

1.3 SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. Product Certificates:  For each type of steel deck, signed by product manufacturer. 

C. Field quality-control test and inspection reports. 

D. Research/Evaluation Reports:  For steel deck. 

1.4 QUALITY ASSURANCE 

A. AISI Specifications:  Comply with calculated structural characteristics of steel deck 

according to AISI's "North American Specification for the Design of Cold-Formed 

Steel Structural Members." 

B. FMG Listing:  Provide steel roof deck evaluated by FMG and listed in its "Approval 

Guide, Building Materials" for Class 1-90 windstorm ratings. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 

storage, and handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with 

a waterproof covering and ventilate to avoid condensation. 
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PART 2 - PRODUCTS 

2.1 ACOUSTICAL ROOF DECK 

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. ASC Profiles, Inc.; a Blue Scope Steel company. 

2. Canam United States; Canam Group Inc. 

3. CMC Joist & Deck. 

4. Consolidated Systems, Inc.; Metal Dek Group. 

5. Cordeck. 

6. DACS, Inc. 

7. Epic Metals Corporation. 

8. Marlyn Steel Decks, Inc. 

9. New Millennium Building Systems, LLC. 

10. Nucor Corp.; Vulcraft Group. 

11. Roof Deck, Inc. 

12. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

B. Acoustical Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to 

comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI 

Publication No. 31, and with the following: 

1. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel 

(SS), Grade 33 (230) G60 (Z180) zinc coating; cleaned, pretreated, and primed 

with manufacturer's standard baked-on, rust-inhibitive primer. 

a. Color:  Manufacturer's standard. 

2. Deck Profile:  Type WR, wide rib. 

3. Cellular Deck Profile:  Type WR, wide rib with bottom plate. 

4. Profile Depth:  1-1/2 inches (38 mm). 

5. Design Uncoated-Steel Thickness:  [0.0358 inch (0.91 mm). 

6. Design Uncoated-Steel Thicknesses; Deck Unit/Bottom Plate:  0.0358/0.0358 inch 

(0.91/0.91 mm). 

7. Span Condition:  Triple span or more. 

8. Side Laps:  Overlapped or interlocking seam at Contractor's option. 

9. Acoustical Perforations:  Deck units with manufacturer's standard perforated 

vertical webs. 

10. Sound-Absorbing Insulation:  Manufacturer's standard premolded roll or strip of 

glass or mineral fiber.  

a. Factory install sound-absorbing insulation into cells of cellular deck. 
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2.2 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply 

with requirements indicated. 

B. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-

steel screws, No. 10 (4.8-mm) minimum diameter. 

C. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 

33,000 psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, 

of same material and finish as deck; of profile indicated or required for application. 

E. Galvanizing Repair Paint:  ASTM A 780. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 

installation tolerances and other conditions affecting performance. 

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and 

commentary in SDI Publication No. 30, manufacturer's written instructions, and 

requirements in this Section. 

B. Locate deck bundles to prevent overloading of supporting members. 

C. Place deck panels on supporting frame and adjust to final position with ends 

accurately aligned and bearing on supporting frame before being permanently 

fastened.  Do not stretch or contract side-lap interlocks. 

D. Place deck panels flat and square and fasten to supporting frame without warp or 

deflection. 

E. Cut and neatly fit deck panels and accessories around openings and other work 

projecting through or adjacent to deck. 

F. Provide additional reinforcement and closure pieces at openings as required for 

strength, continuity of deck, and support of other work. 

G. Comply with AWS requirements and procedures for manual shielded metal arc 

welding, appearance and quality of welds, and methods used for correcting 

welding work. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

STEEL DECKING 053100 - 4 

3.3 ROOF-DECK INSTALLATION 

1. Fasten roof-deck panels to steel supporting members by mechanically 

fastening with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel 

screws or bolting to existing roof joists or other materials as shown on the 

Construction Drawings. 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of 

panels between supports, at intervals not exceeding the lesser of 1/2 of the span or 8 

inches (450 mm), and as follows: 

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, 

carbon-steel screws. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing 

of 1-1/2 inches (38 mm), with end joints as follows: 

1. End Joints:  Lapped 2 inches (51 mm) minimum. 

3.4 FIELD QUALITY CONTROL 

A. Remove and replace work that does not comply with specified requirements. 

B. Any additional inspecting, at Contractor's expense, will be performed to determine 

compliance of corrected work with specified requirements. 

3.5 REPAIRS AND PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both 

surfaces of deck with galvanized repair paint according to ASTM A 780 and 

manufacturer's written instructions. 

B. Provide final protection and maintain conditions to ensure that steel deck is without 

damage or deterioration at time of Substantial Completion. 

END OF SECTION 053100 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Interior fire ceiling framing. 

2. Exterior non-load-bearing wall framing. 

3. Cold formed galvanized metal angles. 

B. Related Sections include the following: 

1. Division 05 Section "Metal Fabrications" for masonry shelf angles and 

connections. 

2. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing, 

metal-stud framing and ceiling-suspension assemblies. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide cold-formed metal framing capable of 

withstanding design loads within limits and under conditions indicated. 

1. Design Loads:  As follows: 

a. Fire Ceiling Dead Loads:  -5#/SF 

b. Fire Ceiling Live Loads:  -13#/SF 

2. Deflection Limits:  Design framing systems to withstand design loads without 

deflections greater than the following: 

a. Live load fire ceiling deflection of 1/240 of the span. 

3. Design framing systems to provide for movement of framing members without 

damage or overstressing, sheathing failure, connection failure, undue strain on 

fasteners and anchors, or other detrimental effects when subject to a 

maximum ambient temperature change of 120 deg F (67 deg C). 

4. Design framing system to maintain clearances at openings, to allow for 

construction tolerances, and to accommodate live load deflection of primary 

building structure as follows: 
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a. Upward and downward movement of 1/2 inch (13 mm). 

B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-

Formed Steel Framing - General Provisions." 

1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - 

Header Design." 

 

1.4 SUBMITTALS 

A. Product Data:  For each type of cold-formed metal framing product and accessory 

indicated. 

B. Product Test Reports:  From a qualified testing agency, unless otherwise stated, 

indicating that each of the following complies with requirements, based on 

evaluation of comprehensive tests for current products: 

1. Steel sheet. 

2. Expansion anchors. 

3. Power-actuated anchors. 

4. Mechanical fasteners. 

5. Miscellaneous structural clips and accessories. 

C. Research/Evaluation Reports:  For cold-formed metal framing. 

1.5 QUALITY ASSURANCE 

A. Product Tests:  Mill certificates or data from a qualified independent testing agency 

indicating steel sheet complies with requirements, including base-metal thickness, 

yield strength, tensile strength, total elongation, chemical requirements, and 

metallic-coating thickness. 

B. Fire-Test-Response Characteristics:  Where indicated, provide cold-formed metal 

framing identical to that of assemblies tested for fire resistance per ASTM E 119 by a 

testing and inspecting agency acceptable to authorities having jurisdiction. 

C. AISI Specifications and Standards:  Comply with AISI's "North American Specification 

for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-

Formed Steel Framing - General Provisions." 

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect cold-formed metal framing from corrosion, deformation, and other damage 

during delivery, storage, and handling. 
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B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate 

to avoid condensation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering cold-formed metal framing that may be incorporated into the Work 

include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide cold-formed 

metal framing by one of the following: 

1. Bostwick Steel Framing Co. 

2. Dale/Incor. 

3. Dietrich Metal Framing; a Worthington Industries Company. 

4. MarinoWare; a division of Ware Industries. 

5. Milcor Division, Inryco Inc. 

6. The Steel Network, Inc. 

7. U. S. Gypsum Co. 

2.2 MATERIALS 

A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of 

grade and coating weight as follows: 

1. Grade:  As required by structural performance for fire ceiling framing. 

2. Coating:  G60 or equivalent. 

B. Steel Sheet for Vertical Deflection:  ASTM A 653/A 653M, structural steel, zinc 

coated, of grade and coating as follows: 

1. Grade:  As required by structural performance for duct chases. 

2. Coating:  G90. 

2.3 FRAMING ACCESSORIES 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, 

Structural Grade, Type H, metallic coated, of same grade and coating weight used 

for framing members. 

B. Provide accessories of manufacturer's standard thickness and configuration, unless 

otherwise indicated, as follows: 

1. Supplementary framing. 
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2. Bracing, bridging, and solid blocking. 

3. Web stiffeners. 

4. Deflection track. 

5. Anchor clips. 

6. End clips. 

7. Joist hangers and end closures. 

8. Hole reinforcing plates. 

9. Backer plates. 

2.4 ANCHORS, CLIPS, AND FASTENERS 

A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process 

according to ASTM A 123/A 123M. 

B. Anchor Bolts:  ASTM F 1554, Grade 36, threaded carbon-steel headless, hooked 

bolts and carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-

dip process according to ASTM A 153/A 153M, Class C. 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to 

sustain, without failure, a load equal to 5 times design load, as determined by 

testing per ASTM E 488 conducted by a qualified independent testing agency. 

D. Power-Actuated Anchors:  Fastener system of type suitable for application 

indicated, fabricated from corrosion-resistant materials, with capability to sustain, 

without failure, a load equal to 10 times design load, as determined by testing per 

ASTM E 1190 conducted by a qualified independent testing agency. 

E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-

tapping steel drill screws. 

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard 

elsewhere. 

F. Welding Electrodes:  Comply with AWS standards. 

2.5 MISCELLANEOUS MATERIALS 

A. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, 

ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with 

minimum water required for placement and hydration. 

B. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining 

grout containing selected silica sands, portland cement, shrinkage-compensating 

agents, and plasticizing and water-reducing agents, complying with ASTM C 1107, 

with fluid consistency and 30-minute working time. 

C. Shims:  Load bearing, high-density multimonomer plastic, nonleaching. 
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2.6 FABRICATION 

A. Fabricate cold-formed metal framing and accessories plumb, square, and true to 

line, and with connections securely fastened, according to referenced AISI's 

specifications and standards, manufacturer's written instructions, and requirements 

in this Section. 

1. Fabricate framing assemblies using jigs or templates. 

2. Cut framing members by sawing or shearing; do not torch cut. 

3. Fasten cold-formed metal framing members by welding, screw fastening, 

clinch fastening, or riveting as standard with fabricator.  Wire tying of framing 

members is not permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, 

appearance and quality of welds, and methods used in correcting 

welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, 

with screw penetrating joined members by not less than three exposed 

screw threads. 

4. Fasten other materials to cold-formed metal framing by welding, bolting, or 

screw fastening, according to Shop Drawings. 

B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, 

and erection stresses.  Lift fabricated assemblies to prevent damage or permanent 

distortion. 

C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a 

maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as follows: 

1. Spacing:  Space individual framing members no more than plus or minus 1/8 

inch (3 mm) from plan location.  Cumulative error shall not exceed minimum 

fastening requirements of sheathing or other finishing materials. 

2. Squareness:  Fabricate each cold-formed metal framing assembly to a 

maximum out-of-square tolerance of 1/8 inch (3 mm). 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting substrates and abutting structural framing for compliance with 

requirements for installation tolerances and other conditions affecting 

performance. 

1. Proceed with installation only after unsatisfactory conditions have been 

corrected. 
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3.2 PREPARATION 

A. Install load bearing shims or grout between the underside of wall bottom track or 

rim track and the top of foundation wall or slab at stud or joist locations to ensure a 

uniform bearing surface on supporting concrete or masonry construction. 

B. Install sealer gaskets to isolate the underside of wall bottom track or rim track and 

the top of foundation wall or slab at stud or joist locations. 

3.3 INSTALLATION, GENERAL 

A. Cold-formed metal framing may be shop or field fabricated for installation, or it 

may be field assembled. 

B. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed 

Steel Framing - General Provisions" and to manufacturer's written instructions unless 

more stringent requirements are indicated. 

C. Install shop- or field-fabricated, cold-formed framing and securely anchor to 

supporting structure. 

1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce 

flush, even, true-to-line joints with maximum variation in plane and true position 

between fabricated panels not exceeding 1/16 inch (1.6 mm). 

D. Install cold-formed metal framing and accessories plumb, square, and true to line, 

and with connections securely fastened. 

1. Cut framing members by sawing or shearing; do not torch cut. 

2. Fasten cold-formed metal framing members by welding, screw fastening, 

clinch fastening, or riveting.  Wire tying of framing members is not permitted. 

a. Comply with AWS D1.3 requirements and procedures for welding, 

appearance and quality of welds, and methods used in correcting 

welding work. 

b. Locate mechanical fasteners and install according to Shop Drawings, 

and complying with requirements for spacing, edge distances, and 

screw penetration. 

E. Install framing members in one-piece lengths unless splice connections are 

indicated for track or tension members. 

F. Install temporary bracing and supports to secure framing and support loads 

comparable in intensity to those for which structure was designed.  Maintain braces 

and supports in place, undisturbed, until entire integrated supporting structure has 

been completed and permanent connections to framing are secured. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

COLD-FORMED METAL FRAMING 054000 - 7 

G. Do not bridge building expansion and control joints with cold-formed metal 

framing.  Independently frame both sides of joints. 

H. Install insulation, specified in Division 07 Section "Thermal Insulation," in built-up 

exterior framing members, such as headers, sills, boxed joists, and multiple studs at 

openings, that are inaccessible on completion of framing work. 

I. Fasten hole reinforcing plate over web penetrations that exceed size of 

manufacturer's standard punched openings. 

J. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line 

to a maximum allowable tolerance variation of 1/8 inch in 10 feet (1:960) and as 

follows: 

1. Space individual framing members no more than plus or minus 1/8 inch (3 

mm) from plan location.  Cumulative error shall not exceed minimum 

fastening requirements of sheathing or other finishing materials. 

3.4 CEILING JOIST FRAMING 

A. Steel Ceiling Joists:  Manufacturer's standard C-shaped steel sections, of web 

depths indicated, with stiffened flanges, and as follows: 

1. Minimum Base-Metal Thickness:  0.0329 inch (0.84 mm) and 0.0538 inch (1.37 

mm) as shown on the drawings. 

2. Flange Width:  1-5/8 inches (41 mm). 

B. Connector Devices:  For transfer of loads from ceiling joist framing members to 

supporting structure.  AT the Contractor’s option provide hanger or track type and 

size as required by the structural design. ASTM A 653/A 653M, structural steel, zinc 

coated, of grade and coating as follows: 

1. Grade:  As required by structural performance. 

2. Coating:  G60. 

3.5 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely 

anchor to supporting structure as indicated. 

B. Fasten both flanges of studs to[ top and] bottom track, unless otherwise indicated.  

Space studs as follows: 

 

1. Stud Spacing:  16 inches (406 mm). 

2. Minimum Base-Metal Thickness:  0.0329 inch (0.84 mm). 

3. Flange Width:  1-5/8 inches (41 mm). 
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C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb 

walls or warped surfaces and similar requirements. 

D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 

vertical loads while providing lateral support. 

1. Connect vertical deflection clips to bypassing studs and anchor to building 

structure. 

 

E. Install horizontal bridging in wall studs and ceiling framing, spaced in rows indicated 

on Shop Drawings but not more than 48 inches (1220 mm) apart.  Fasten at each 

stud/joist intersection. 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, 

clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a 

complete and stable wall/ceiling-framing system. 

3.6 REPAIRS AND PROTECTION 

A. Provide final protection and maintain conditions, in a manner acceptable to 

manufacturer and Installer, that ensure that cold-formed metal framing is without 

damage or deterioration at time of Substantial Completion. 

END OF SECTION 054000 
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SECTION 05500 - METAL FABRICATIONS 

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. This Section includes the following: 

1. Steel angle frames around roof openings 

2. Loose steel masonry lintels. 

3. Loose steel beams. 

4. Steel equipment supports and platforms. 

5. Joist reinforcing. 

B. Products furnished, but not installed, under this Section includes the following: 

1. Loose steel masonry lintels. 

C. Related Sections include the following: 

1. Division 04 Section "Unit Masonry" for installing loose lintels, anchor bolts, and 

other items indicated to be built into unit masonry. 

1.3 SUBMITTALS 

A. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

1. Include plans, elevations, sections, and details of metal fabrications and their 

connections.  Show anchorage and accessory items. 

2. Provide templates for anchors and bolts specified for installation under other 

Sections. 

B. Welding certificates. 

1.4 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to the following: 

1. AWS D1.1, "Structural Welding Code--Steel." 
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1.5 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction 

contiguous with metal fabrications by field measurements before fabrication and 

indicate measurements on Shop Drawings. 

1. Established Dimensions:  Where field measurements cannot be made without 

delaying the Work, establish dimensions and proceed with fabricating metal 

fabrications without field measurements.  Coordinate wall and other 

contiguous construction to ensure that actual dimensions correspond to 

established dimensions. 

2. Provide allowance for trimming and fitting at site. 

1.6 COORDINATION 

A. Coordinate installation of anchorages for metal fabrications.  Furnish setting 

drawings, templates, and directions for installing anchorages, including sleeves, 

concrete inserts, anchor bolts, and items with integral anchors, that are to be 

embedded in concrete or masonry.  Deliver such items to Project site in time for 

installation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces, unless 

otherwise indicated.  For metal fabrications exposed to view in the completed 

Work, provide materials without seam marks, roller marks, rolled trade names, or 

blemishes. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Sheet: ASTM A 1003/A, Structural Grade, Type H, metallic coated, of grade 

and costing wight as follows: 

1. Grade: As required by structural performance. 

2. Coating: G90 or equivalent. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for 

exterior use and zinc-plated fasteners with coating complying with ASTM B 633, 
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Class Fe/Zn 5, at exterior walls.  Provide stainless-steel fasteners for fastening 

aluminum.  Select fasteners for type, grade, and class required. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A ; with hex 

nuts, ASTM A 563 ; and, where indicated, flat washers. 

C. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel 

bolts, nuts and, where indicated, flat washers; ASTM F 593 for bolts and ASTM F 594 

for nuts, Alloy Group 1. 

D. Anchor Bolts:  ASTM F 1554, Grade 36. 

1. Provide hot-dip or mechanically deposited, zinc-coated anchor bolts where 

item being fastened is indicated to be galvanized. 

E. Eyebolts:  ASTM A 489. 

F. Machine Screws:  ASME B18.6.3 . 

G. Lag Bolts:  ASME B18.2.1 . 

H. Wood Screws:  Flat head, ASME B18.6.1. 

I. Plain Washers:  Round, ASME B18.22.1 . 

J. Lock Washers:  Helical, spring type, ASME B18.21.1 . 

K. Cast-in-Place Anchors in Concrete:  Anchors capable of sustaining, without failure, 

a load equal to four times the load imposed, as determined by testing according 

to ASTM E 488, conducted by a qualified independent testing agency. 

1. Threaded or wedge type; galvanized ferrous castings, either 

ASTM A 47/A 47M malleable iron or ASTM A 27/A 27M cast steel.  Provide 

bolts, washers, and shims as needed, hot-dip galvanized per 

ASTM A 153/A 153M. 

L. Expansion Anchors:  Anchor bolt and sleeve assembly with capability to sustain, 

without failure, a load equal to six times the load imposed when installed in unit 

masonry and four times the load imposed when installed in concrete, as 

determined by testing according to ASTM E 488, conducted by a qualified 

independent testing agency. 

1. Material for Anchors in Interior Locations:  Carbon-steel components zinc-

plated to comply with ASTM B 633, Class Fe/Zn 5. 

2. Material for Anchors in Exterior Locations:  Alloy Group 1 stainless-steel bolts 

complying with ASTM F 593 and nuts complying with ASTM F 594 . 

2.4 MISCELLANEOUS MATERIALS 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

METAL FABRICATIONS 055000 - 4 

A. Welding Rods and Bare Electrodes:  Select according to AWS specifications for 

metal alloy welded. 

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-

alkyd primer complying with MPI#79. 

1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

2. Use primer containing pigments that make it easily distinguishable from zinc-

rich primer. 

C. Zinc-Rich Primer:  Complying with SSPC-Paint 20 or SSPC-Paint 29 and compatible 

with topcoat. 

1. Use primer with a VOC content of 420 g/L (3.5 lb/gal.) or less when 

calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in 

steel, complying with SSPC-Paint 20. 

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

F. Concrete Materials and Properties:  Comply with requirements in Division 03 

Section "Cast-in-Place Concrete" for normal-weight, air-entrained, ready-mix 

concrete with a minimum 28-day compressive strength of 3000 psi , unless 

otherwise indicated. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  

Disassemble units only as necessary for shipping and handling limitations.  Use 

connections that maintain structural value of joined pieces.  Clearly mark units for 

reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease 

edges to a radius of approximately 1/32 inch , unless otherwise indicated.  Remove 

sharp or rough areas on exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain 

separation or otherwise impairing work. 

D. Form exposed work true to line and level with accurate angles and surfaces and 

straight edges. 

E. Weld corners and seams continuously to comply with the following: 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 
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2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and 

blended so no roughness shows after finishing and contour of welded surface 

matches that of adjacent surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed 

fasteners where possible.  Where exposed fasteners are required, use Phillips flat-

head (countersunk) screws or bolts, unless otherwise indicated.  Locate joints 

where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a 

manner to exclude water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish 

hardware, screws, and similar items. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as 

needed to complete the Work. 

B. Fabricate units from steel shapes, plates, and bars of welded construction, unless 

otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as 

necessary to receive adjacent construction retained by framing and supports.  

Cut, drill, and tap units to receive hardware, hangers, and similar items. 

1. Furnish inserts if units are installed after concrete is placed. 

C. Prime miscellaneous framing and supports with zinc-rich primer where indicated. 

2.7 LOOSE STEEL LINTELS AND BEAMS 

A. Fabricate loose steel lintels from steel angles and shapes of size indicated for 

openings and recesses in masonry walls and partitions at locations indicated.  

Weld adjoining members together to form a single unit where indicated. 

B. Size loose lintels and beams to provide bearing length at each side of openings 

equal to 1/12 of clear span but not less than 8 inches , unless otherwise indicated. 

C. Galvanize loose steel lintels, equipment supports, equipment platforms and beams  

located in exterior walls or outside. 

2.8 FINISHES, GENERAL 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

METAL FABRICATIONS 055000 - 6 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 

Products" for recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

2.9 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with applicable 

standard listed below: 

1. ASTM A 123/A 123M, for galvanizing steel and iron products. 

2. ASTM A 153/A 153M, for galvanizing steel and iron hardware. 

B. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply 

with minimum requirements indicated below for SSPC surface preparation 

specifications and environmental exposure conditions of installed metal 

fabrications: 

1. Exteriors (SSPC Zone 1B) and Items Indicated to Receive Zinc-Rich Primer:  

SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

2. Interiors (SSPC Zone 1A):  SSPC-SP 3, "Power Tool Cleaning." 

C. Shop Priming:  Apply shop primer to uncoated surfaces of metal fabrications, 

except those with galvanized finishes and those to be embedded in concrete, 

sprayed-on fireproofing, or masonry, unless otherwise indicated.  Comply with 

SSPC-PA 1, "Paint Application Specification No. 1: Shop, Field, and Maintenance 

Painting of Steel," for shop painting. 

1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 

installing metal fabrications.  Set metal fabrications accurately in location, 

alignment, and elevation; with edges and surfaces level, plumb, true, and free of 

rack; and measured from established lines and levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld 

connections that are not to be left as exposed joints but cannot be shop welded 

because of shipping size limitations.  Do not weld, cut, or abrade surfaces of 

exterior units that have been hot-dip galvanized after fabrication and are for 

bolted or screwed field connections. 

C. Field Welding:  Comply with the following requirements: 
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1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and 

blended so no roughness shows after finishing and contour of welded surface 

matches that of adjacent surface. 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners 

where metal fabrications are required to be fastened to in-place construction.  

Provide threaded fasteners for use with concrete and masonry inserts, toggle bolts, 

through bolts, lag bolts, wood screws, and other connectors. 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 

concrete, masonry, or similar construction. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being 

supported, including manufacturers' written instructions and requirements 

indicated on Shop Drawings. 

3.3 ADJUSTING AND CLEANING 

A. Touchup Painting:  Cleaning and touchup painting of field welds, bolted 

connections, and abraded areas of shop paint are specified in Division 09 painting 

Sections. 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas 

and repair galvanizing to comply with ASTM A 780. 

END OF SECTION 055000 
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SECTION 061000 - ROUGH CARPENTRY 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS: 

 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division-1 Specification sections, apply to work of this section. 

 

1.2 SUMMARY: 

 

A. Types of work in this section include rough carpentry for: 

 

1. Rooftop equipment blocking. 

2. Wood nailers, cleats, eave and perimeter wood blocking. 

 

B. SUBMITTALS: Product Data:  For each type of process and factory-fabricated product.  Indicate 

component materials and dimensions and include construction and application details. 

1. Include data for wood-preservative treatment from chemical treatment manufacturer 

and certification by treating plant that treated materials comply with requirements.  

Indicate type of preservative used and net amount of preservative retained. 

2. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated materials comply with requirements.  Include 

physical properties of treated materials based on testing by a qualified independent 

testing agency. 

3. For products receiving a waterborne treatment, include statement that moisture content 

of treated materials was reduced to levels specified before shipment to Project site. 

4. Include copies of warranties from chemical treatment manufacturers for each type of 

treatment. 

 

A. Research/Evaluation Reports:  For the following, showing compliance with building code in 

effect for Project: 

1. Wood-preservative-treated wood. 

2. Fire-retardant-treated wood. 

 

1.3 PRODUCT HANDLING: 

 

A. Delivery and Storage:  Keep materials under cover and dry. Protect against exposure to 

weather and contact with damp or wet surfaces.  Stack lumber as well as plywood and 

other panels; provide for air circulation within and around stacks and under temporary 

coverings including polyethylene and similar materials. 

 

B. For lumber and plywood pressure treated with waterborne chemicals, sticker between 

each course to provide air circulation. 

 

1.4 PROJECT CONDITIONS: 

 

A. Coordination:  Fit carpentry work to other work; scribe and cope as required for accurate fit. 
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 Correlate location of furring, nailers, blocking, grounds and similar supports to allow 

attachment of other work. 

 

PART 2 - PRODUCTS 

 

2.1 LUMBER, GENERAL: 

 

A. Lumber Standards:  Manufacture lumber to comply with PS 20 "American Softwood Lumber 

Standard" and with applicable grading rules of inspection agencies certified by American 

Lumber Standards Committee's (ALSC) Board of Review. 

 

B. For exposed lumber apply grade stamps to ends or back of each piece, or omit grade 

stamps entirely and issue certificate of grade compliance from inspection agency in lieu of 

grade stamp. 

 

1. Nominal sizes are indicated, except as shown by detail dimensions. Provide actual 

sizes as required by PS 20, for moisture content specified for each use. 

 

2. Provide dressed lumber, S4S, unless otherwise indicated standard grade southern 

yellow pine. 

 

3. Provide seasoned lumber with 19 percent maximum moisture content (S-Dry) after 

preservative treatment. 

 

C. Plywood:  DOC PS 1. 
 

 

2.2 MISCELLANEOUS MATERIALS: 

 

A. Fasteners and Anchorages:  Provide size, type, material and finish as indicated and as 

recommended by applicable standards, complying with applicable Federal Specifications 

for nails, staples, screws, bolts, nuts, washers and anchoring devices.  Provide metal hangers 

and framing anchors of the size and type recommended by the manufacturer for each use 

including recommended nails. 

 

B. Where rough carpentry work is exposed to weather, in ground contact, or in area of high 

relative humidity, provide fasteners and anchorages with a hot-dip zinc coating (ASTM A 

153). 

 

2.3 WOOD-PRESERVATIVE-TREATED LUMBER 

A. Preservative Treatment by Pressure Process:  AWPA C2, except that lumber that is not in contact 

with the ground and is continuously protected from liquid water may be treated according to 

AWPA C31 with inorganic boron (SBX). 

1. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no 

arsenic or chromium. 
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B. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use 

material that is warped or does not comply with requirements for untreated material. 

C. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board 

of Review. 

D. Application:  Treat all rough carpentry, unless otherwise indicated.  

1. Wood nailers, curbs, equipment support bases, expansion joint framing, blocking, 

stripping, and similar members in connection with roofing, flashing, vapor barriers, and 

waterproofing. 

2.4 FIRE-RETARDANT-TREATED MATERIALS 

A. General:  Comply with performance requirements in AWPA C20 (lumber) and AWPA C27 

(plywood). 

1. Use Exterior type for exterior locations and where indicated. 

B. Identify fire-retardant-treated wood with appropriate classification marking of testing and 

inspecting agency acceptable to authorities having jurisdiction. 

2.5 DIMENSION LUMBER FRAMING 

 

A. Preservative Treatment:  Comply with applicable requirements of AWPA Standards C2 

(Lumber) and of AWPB Standards listed below.  Mark each treated item with the AWPB 

Quality Mark Requirements. 

 

B. Plywood Blocking:  APA rated sheathing,  treated. 

 

 

C. Inspect each piece of treated lumber or plywood after drying and discard damaged or 

defective pieces. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION, GENERAL: 

 

A. Discard units of material with defects, which might impair quality of work, and units, which 

are too small to use in fabricating work with minimum joints or optimum joint arrangement. 

 

B. Set carpentry work to required levels and lines, with members plumb and true to line and 

cut and fitted. 

 

C. Securely attach carpentry work to substrate by anchoring and fastening as shown and as 

required by recognized standards. 

 

D. Countersink nail heads on exposed carpentry work and fill holes. 

 

E. Use common wire nails, hot-dip galvanized where anchoring into other wood.  Select 

fasteners of size that will not penetrate members where opposite side will be exposed to 

view or will receive finish materials.  Make tight connections between members.  Install 

fasteners without splitting of wood; predrill as required. 
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F. Use expansion on anchors when attaching to masonry or concrete and bolts or self-tapping 

screws where attaching to steel framing members. 

 

3.2 WOOD NAILERS AND BLOCKING FOR CURBS: 

 

A. For curbs and equipment bases, provide wood blocking under the base flange and anchor 

to the roof deck in thicknesses to allow base flashings at the curb to extend a minimum of 

10" above the finished roof surface. 

 

3.3 WOOD NAILERS AND BLOCKING 

 

A. Provide wherever shown and where required to attachment of other work.  Form to shapes 

as shown and cut as required for true line and level of work to be attached.  Coordinate 

location with other work involved.  Where blocking abuts roof insulation, it shall match 

thickness of insulation.  Provide treated plywood and treated shims where required to bring 

blocking to proper level. 

 

B. Attach to substrates as required to support applied loading and hold work securely in place. 

 Countersink bolts and nuts flush with surfaces, unless otherwise indicated.  When tying work 

into adjacent existing blocking to remain, overlap wood members to integrate with existing 

work. 

 

 

END OF SECTION 061000 
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SECTION 061600 - SHEATHING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Wall sheathing. 

2. Building paper. 

B. Related Sections include the following: 

1. Division 06 Section "Rough Carpentry" for plywood roof blocking. 

1.3 SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate 

component materials and dimensions and include construction and application 

details. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers between each bundle to provide air circulation.  

Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 WALL SHEATHING 

A. Plywood Wall Sheathing:  Exterior sheathing. 

1. Span Rating:  Not less than 16/0. 

2. Nominal Thickness:  Not less than 1/2 inch (13 mm). 
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2.2 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with 

requirements specified in this Article for material and manufacture. 

1. For wall sheathing, provide fasteners of Type 304 stainless steel. 

B. Nails, Brads, and Staples:  ASTM F 1667. 

C. Power-Driven Fasteners:  NES NER-272. 

D. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill 

screws, in length recommended by sheathing manufacturer for thickness of 

sheathing board to be attached, with organic-polymer or other corrosion-

protective coating having a salt-spray resistance of more than 800 hours according 

to ASTM B 117. 

1. For steel framing less than 0.0329 inch (0.835 mm) thick, attach sheathing to 

comply with ASTM C 1002. 

2. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, attach 

sheathing to comply with ASTM C 954. 

2.3 WEATHER-RESISTANT SHEATHING PAPER 

A. Building Paper:  ASTM D 226, Type 1 (No. 15 asphalt-saturated organic felt), 

unperforated. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are 

too small to use with minimum number of joints or optimum joint arrangement. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against 

abutting construction, unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the 

following: 

1. NES NER-272 for power-driven fasteners. 

2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code." 

D. Coordinate wall sheathing installation with flashing and joint-sealant installation so 

these materials are installed in sequence and manner that prevent exterior moisture 

from passing through completed assembly. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

SHEATHING 061600 - 3 

E. Do not bridge building expansion joints; cut and space edges of panels to match 

spacing of structural support elements. 

F. Coordinate sheathing installation with installation of materials installed over 

sheathing so sheathing is not exposed to precipitation or left exposed at end of the 

workday when rain is forecast. 

3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General:  Comply with applicable recommendations in APA Form No. E30S, 

"Engineered Wood Construction Guide," for types of structural-use panels and 

applications indicated. 

B. Fastening Methods:  Fasten panels as indicated below: 

1. Wall Sheathing: 

a. Nail or staple to wood framing. 

b. Screw to cold-formed metal framing. 

c. Space panels 1/8 inch (3 mm) apart at edges and ends. 

3.3 WEATHER-RESISTANT SHEATHING-PAPER INSTALLATION 

A. General:  Cover sheathing with weather-resistant sheathing paper as follows: 

1. Cut back barrier 1/2 inch (13 mm) on each side of the break in supporting 

members at expansion- or control-joint locations. 

2. Apply barrier to cover vertical flashing with a minimum 4-inch (100-mm) 

overlap, unless otherwise indicated. 

B. Building Paper:  Apply horizontally with a 2-inch (50-mm) overlap and a 6-inch (150-

mm) end lap; fasten to sheathing with galvanized staples or roofing nails. 

3.4 SHEATHING JOINT-AND-PENETRATION TREATMENT 

A. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply elastomeric sealant to joints and fasteners and trowel flat.  Apply 

sufficient quantity of sealant to completely cover joints and fasteners after 

troweling.  Seal other penetrations and openings. 

END OF SECTION 061600 
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SECTION 071113 - BITUMINOUS DAMPPROOFING 

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. This Section includes the following: 

1. Cold-applied, cut-back asphalt dampproofing. 

B. Related Sections include the following: 

1. Division 04 “Unit Masonry”. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include recommendations for 

method of application, primer, number of coats, coverage or thickness, and 

protection course. 

B. Material Certificates:  For each product, signed by manufacturers. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain primary dampproofing materials and primers through 

one source from a single manufacturer.  Provide secondary materials 

recommended by manufacturer of primary materials. 

1.5 PROJECT CONDITIONS 

A. Weather Limitations:  Proceed with installation only when existing and forecasted 

weather conditions permit dampproofing to be performed according to 

manufacturers' written instructions. 

B. Ventilation:  Provide adequate ventilation during application of dampproofing in 

enclosed spaces.  Maintain ventilation until dampproofing has cured. 
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PART 2 - PRODUCTS 

2.1 COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING 

A. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 

but are not limited to, the following: 

1. ChemMasters Corp. 

2. Degussa Building Systems; Sonneborn Brand Products. 

3. Gardner Gibson, Inc. 

4. Henry Company. 

5. Karnak Corporation. 

6. Koppers Inc. 

7. Malarkey Roofing Products. 

8. Meadows, W. R., Inc. 

9. Tamms Industries, Inc. 

B. Brush and Spray Coats:  ASTM D 4479, Type I, fibered or nonfibered. 

2.2 MISCELLANEOUS MATERIALS 

A. Cut-Back Asphalt Primer:  ASTM D 41. 

B. Emulsified-Asphalt Primer:  ASTM D 1227, Type III, Class 1, except diluted with water 

as recommended by manufacturer. 

C. Asphalt-Coated Glass Fabric:  ASTM D 1668, Type I. 

D. Patching Compound:  Epoxy or latex-modified repair mortar of type 

recommended by dampproofing manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 

surface smoothness and other conditions affecting performance of work. 

1. Proceed with dampproofing application only after substrate construction 

and penetrating work have been completed and unsatisfactory conditions 

have been corrected. 

2. Test for surface moisture according to ASTM D 4263. 

3.2 PREPARATION 
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A. Protection of Other Work:  Mask or otherwise protect adjoining exposed surfaces 

from being stained, spotted, or coated with dampproofing.  Prevent 

dampproofing materials from entering and clogging weep holes and drains. 

B. Clean substrates of projections and substances detrimental to work; fill voids, seal 

joints, and apply bond breakers if any, as recommended by prime material 

manufacturer. 

C. Apply patching compound for filling and patching tie holes, honeycombs, reveals, 

and other imperfections. 

3.3 APPLICATION, GENERAL 

A. Comply with manufacturer's written recommendations unless more stringent 

requirements are indicated or required by Project conditions to ensure satisfactory 

performance of dampproofing. 

1. Apply additional coats if recommended by manufacturer or if required to 

achieve coverages indicated. 

2. Allow each coat of dampproofing to cure six hours before applying 

subsequent coats. 

B. Apply dampproofing to footings and foundation walls where opposite side of wall 

faces building interior. 

1. Apply from finished-grade line to top of footing, extend over top of footing, 

and down a minimum of 6 inches over outside face of footing. 

2. Extend 12 inches onto intersecting walls and footings, but do not extend onto 

surfaces exposed to view when Project is completed. 

3. Install flashings and corner protection stripping at internal and external 

corners, changes in plane, construction joints, cracks, and where shown as 

"reinforced," by embedding an 8-inch- wide strip of asphalt-coated glass 

fabric in a heavy coat of dampproofing.  Dampproofing coat for embedding 

fabric is in addition to other coats required. 

C. Apply dampproofing to provide continuous plane of protection on exterior face of 

inner wythe of exterior masonry cavity walls. 

1. Lap dampproofing at least 1/4 inch onto flashing, masonry reinforcement, 

veneer ties, and other items that penetrate inner wythe. 

2. Extend dampproofing over outer face of structural members and concrete 

slabs that interrupt inner wythe, and lap dampproofing at least 1/4 inch onto 

shelf angles supporting veneer. 

3.4 COLD-APPLIED, CUT-BACK ASPHALT DAMPPROOFING 
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A. On Exterior Face of Inner Wythe of Cavity Walls:  Apply primer and 1 brush or spray 

coat at not less than 1 gal./100 sq. ft. . 

3.5 CLEANING 

A. Remove dampproofing materials from surfaces not intended to receive 

dampproofing. 

END OF SECTION 071113 
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SECTION 072100 - THERMAL INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Foam-wall insulation. 

2. Batt insulation. 

B. Related Sections include the following: 

1. Division 04 Section "Unit Masonry" for insulation installed in cavity walls. 

2. Division 05 Section "Cold Formed Metal Framing" for installation in metal-

framed assemblies of insulation specified by referencing this Section. 

1.3 DEFINITIONS 

A. Mineral-Fiber Insulation:  Insulation composed of rock-wool fibers, slag-wool fibers, or 

glass fibers; produced in boards and blanket with latter formed into batts (flat-cut 

lengths) or rolls. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 

qualified testing agency for insulation products. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of building insulation through one source from 

a single manufacturer. 

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the 

fire-test-response characteristics indicated, as determined by testing identical 

products per test method indicated below by UL or another testing and inspecting 
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agency acceptable to authorities having jurisdiction.  Identify materials with 

appropriate markings of applicable testing and inspecting agency. 

1. Surface-Burning Characteristics:  ASTM E 84. 

2. Fire-Resistance Ratings:  ASTM E 119. 

3. Combustion Characteristics:  ASTM E 136. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect insulation materials from physical damage and from deterioration by 

moisture, soiling, and other sources.  Store inside and in a dry location.  Comply with 

manufacturer's written instructions for handling, storing, and protecting during 

installation. 

B. Protect plastic insulation as follows: 

1. Do not expose to sunlight, except to extent necessary for period of installation 

and concealment. 

2. Protect against ignition at all times.  Do not deliver plastic insulating materials 

to Project site before installation time. 

3. Complete installation and concealment of plastic materials as rapidly as 

possible in each area of construction. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 

apply to product selection: 

1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work 

include, but are not limited to, manufacturers specified. 

2.2 FOAM-PLASTIC BOARD INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and density indicated 

below, with maximum flame-spread and smoke-developed indexes of 75 and 450, 

respectively:  

1. Available Manufacturers: 

a. DiversiFoam Products. 

b. Dow Chemical Company. 

c. Owens Corning. 

d. Pactiv Building Products Division. 
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2. Type IV, 1.60 lb/cu. ft. (26 kg/cu. m): at masonry cavity walls; and on exterior 

walls behind metal siding. 

2.3 GLASS-FIBER BLANKET INSULATION 

A. Available Manufacturers: 

1. CertainTeed Corporation. 

2. Guardian Fiberglass, Inc. 

3. Johns Manville. 

4. Knauf Fiber Glass. 

5. Owens Corning. 

B. Faced, Glass-Fiber Blanket Insulation:  ASTM C 665, Type III (blankets with reflective 

membrane facing), Class A (membrane-faced surface with a flame-spread index 

of 25 or less); Category 1 (membrane is a vapor barrier), faced with foil-scrim vapor-

retarder membrane on 1 face. 

C. Where glass-fiber blanket insulation is indicated by the following thicknesses, 

provide blankets in batt or roll form with thermal resistances indicated:  

1. 3-5/8 inches thick with a thermal resistance of R13. 

2. 5-1/2 inches thick with a thermal resistance of R19. 

3. 9 inches thick with a thermal resistance of R30. 

 

  

2.5 AUXILIARY INSULATING MATERIALS 

D. Vapor-Retarder Tape:  Pressure-sensitive tape of type recommended by insulation 

manufacturers for sealing joints and penetrations in vapor-retarder facings. 

E. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond 

insulation securely to substrates indicated without damaging insulation and 

substrates. 

a. Gemco; Tuff Bond Hanger Adhesive. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 

requirements of Sections in which substrates and related work are specified and for 

other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 

corrected. 
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3.2 PREPARATION 

A. Clean substrates of substances harmful to insulation or vapor retarders, including 

removing projections capable of puncturing vapor retarders or of interfering with 

insulation attachment. 

3.3 INSTALLATION, GENERAL 

A. Comply with insulation manufacturer's written instructions applicable to products 

and application indicated. 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left 

exposed at any time to ice, rain, and snow. 

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut 

and fit tightly around obstructions and fill voids with insulation.  Remove projections 

that interfere with placement. 

D. Water-Piping Coordination:  If water piping is located within insulated exterior walls, 

coordinate location of piping to ensure that it is placed on warm side of insulation 

and insulation encapsulates piping. 

E. For preformed insulating units, provide sizes to fit applications indicated and 

selected from manufacturer's standard thicknesses, widths, and lengths.  Apply 

single layer of insulation units to produce thickness indicated unless multiple layers 

are otherwise shown or required to make up total thickness. 

3.4 INSTALLATION OF CAVITY-WALL INSULATION 

A. On units of foam-plastic board insulation, install pads of adhesive spaced 

approximately 24 inches o.c. both ways on inside face, and as recommended by 

manufacturer.  Fit courses of insulation between wall ties and other obstructions, 

with edges butted tightly in both directions.  Press units firmly against inside 

substrates indicated. 

1. Supplement adhesive attachment of insulation by securing boards with two-

piece wall ties designed for this purpose and specified in Division 04 Section 

"Unit Masonry." 

3.5 INSTALLATION OF WALL INSULATION BEHIND METAL SIDING 

A. Apply insulation units to substrates by method indicated, complying with 

manufacturer's written instructions.  If no specific method is indicated, bond units to 

substrate with adhesive or use mechanical anchorage to provide permanent 

placement and support of units. 
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B. Seal joints between foam-plastic insulation units and between foam plastic 

insulation units and fiber cement furring by applying adhesive, mastic, or sealant to 

edges of each unit to form a tight seal as units are shoved into place.  Fill voids in 

completed installation with adhesive, mastic, or sealant as recommended by 

insulation manufacturer. 

3.7 INSTALLATION OF GENERAL BUILDING INSULATION 

C. Apply insulation units to substrates by method indicated, complying with 

manufacturer's written instructions.  If no specific method is indicated, bond units to 

substrate with adhesive or use mechanical anchorage to provide permanent 

placement and support of units. 

D. Seal joints between foam-plastic insulation units by applying adhesive, mastic, or 

sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill 

voids in completed installation with adhesive, mastic, or sealant as recommended 

by insulation manufacturer. 

E. Install mineral-fiber insulation in cavities formed by framing members according to 

the following requirements: 

1. Use insulation widths and lengths that fill the cavities formed by framing 

members.  If more than one length is required to fill cavity, provide lengths that 

will produce a snug fit between ends. 

2. Place insulation in cavities formed by framing members to produce a friction 

fit between edges of insulation and adjoining framing members. 

3. Maintain 3-inch clearance of insulation around recessed lighting fixtures. 

4. Install eave ventilation troughs between roof framing members in insulated 

attic spaces at vented eaves. 

5. For wood-framed construction, install mineral-fiber blankets according to 

ASTM C 1320 and as follows: 

a. With faced blankets having stapling flanges, lap blanket flange over 

flange of adjacent blanket to maintain continuity of vapor retarder once 

finish material is installed over it. 

3.8 PROTECTION 

F. Protect installed insulation from damage due to harmful weather exposures, 

physical abuse, and other causes.  Provide temporary coverings or enclosures 

where insulation is subject to abuse and cannot be concealed and protected by 

permanent construction immediately after installation. 

END OF SECTION 072100 
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SECTION 075113 - BUILT-UP ASPHALT ROOFING 
 

PART 1 - GENERAL 
 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and 

Supplementary Conditions and Division 1 Specifications Sections, apply to this 

Section. 

 

1.2 SUMMARY 

 

A. This Section includes  the following: 

B. Asphalt/glass-fiber felt roof membrane (3 ply) with granule-surfaced modified 

bitumen cap sheet 

C. This Section also includes the following roofing related work 

1. Roof Insulation 

2. Roof Drains and piping 

 

1.3 Related Sections:  The following Sections contain requirements that relate to this Section: 

 

A. Section 020700, "Selective Demolition" for removal of existing roofing 

B. Section 061000, "Rough Carpentry" for wood, blocking, curbs and cants 

C. Section 076200, "Flashing and Sheet Metal" for copings, metal counterflashings, 

expansion flashing and miscellaneous metal flashing. 

 

1.4 Phased Construction:  Unless permitted by the Roof Materials Manufacturer, install 

complete roof membrane, including surfacing, at the same time. 

 

1.5 SUBMITTALS 

 

A. See Supplementary Instructions to Bidders and other Division 1 Sections for submittal 

requirements at the time of Receipt of Bids (Manufacturer's letter required as 

indicated below). 

 

B. Letter From The Manufacturer shall be submitted, after bidding and prior to 

executing the contract, confirming that the Roofing Contractor is authorized to 

install the roof systems as specified, that he has the experience required herein, 

and that these systems will comply with the manufacturer's requirements in order to 

qualify for the specified warranty.  Submit copy of the warranty along with other 

submittals required by this section. 

 

C. Certificate of Compatibility:  Submit a certificate from the roofing manufacturer(s) 

stating the primary roofing system is compatible with the insulation system and that 

installation over the insulation system will in no way invalidate the roofing system 

warranty. 
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D. Product Data, including manufacturer's technical product data, installation 

instructions, and recommendations for each type of roofing product required.  

Include data substantiating that materials comply with requirements. 

 

E. For asphalt bitumen, provide label on each container, indicating flash point (FP), 

finished blowing temperature (FBT), softening point (SP), and equiviscous 

temperature (EVT). 

 

F. Samples:  Samples of cap sheet material, roof plys, roof insulations and fasteners, 

and samples of modified bitumen flashing material(s). 

 

1.6 QUALIFY ASSURANCE 

 

A. Contractor Qualifications:  The Roofing Contractor and his superintendent must 

have a minimum of five years of experience (each) in the installation of built-up 

asphalt roofing systems similar to that required for this project and must be 

acceptable to the manufacturer of primary roofing materials for application of the 

system to be warranted with manufacturer's 20 year NDL (No Dollar Limit) warranty 

over rigid insulation substrates. 

 

B. Field Supervision:  The Roofing Contractor shall maintain a full-time superintendent 

who is on the job site full-time during times that built-up asphalt roofing work is in 

progress and who has the experience indicated above. 

 

C. Materials Source:  Obtain primary products, including each type of roofing sheet 

(felt and/or cap sheet), bitumen, and flashing materials, from a single 

manufacturer.  Provide secondary products as recommended by manufacturer of 

primary products for use with roofing system specified, and as required for entire 

system to be covered by warranty specified herein. 

 

D. UL Listing:  Providing built-up roofing system and component materials that have 

been tested for application and slopes indicated and are listed by Underwriters 

Laboratories, Inc. (UL) for Class A or B external fire exposure. 

 

E. Provide roof-covering materials bearing UL Classification Marking on bundle, 

package, or container indicating that materials have been produced under UL's 

Classification and Follow-up Service. 

 

F. Provide built-up roofing system that can be installed to comply with UL 

requirements for "Fire Classified" and "Class 90" wind uplift requirements. 

 

G. Fire Performance Characteristics:  Provide insulation materials that are identical to 

materials whose fire performance characteristics, per requirements listed in Part 2 of 

this Section, have been determined by testing by UL or other testing and inspecting 

agency acceptable to authorities having jurisdiction, when tested for the 

assemblies of which the insulation materials are a part and in accordance with the 

following test methods: 
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1. Surface Burning characteristics    ASTM E84 

2. Fire Resistance Ratings     ASTM E119 

3. Combustion Characteristics    ASTM E136 

 

1.7 Preconstruction Conference:  As indicated in Section 01200, "Project Meetings", after the 

contract award, the representative of the Roofing Manufacturer, the Roof Contractor and 

his Superintendent, the Architect and the Owner shall meet at the job site for a 

preconstruction conference to discuss, at minimum, the following: 

 

1.8 Review requirements of the Contract Documents, Status of and Coordination with work to 

be done by Owner. 

 

1.9 Discuss roofing system protection requirements for construction period extending beyond 

roofing installation, and Contractor's responsibilities in obtaining substantial completion. 

 

1.10 Review foreseeable methods and procedures related to roofing work, including but not 

necessarily limited to the following: 

 

A. Tour representative areas of roofing substrate (decks), inspect and discuss condition 

of existing substrates, curbs, penetrations, and other rooftop conditions. 

 

B. Review structural loading limitations of roof deck with a view toward construction 

roof loading and discuss procedures for identification and replacement of 

defective roof deck. 

 

C. Review and verify submitted construction schedule and discuss availability of 

materials, Contractor's personnel, equipment and facilities needed to keep the job 

on schedule.  Discuss procedures should the job fall behind. 

 

D. Review required inspection, testing, certifying, and material usage accounting 

procedures. 

 

1.11 Review responsibilities and authority of the Owner's representative on the job. 

 

A. Review weather and forecasted weather conditions and procedures for coping 

with unfavorable conditions, including the possibility of temporary roofing. 

 

1.12 WARRANTIES 

 

A. Special Project Warranty:  Submit 2 executed copies of standard 2-year "Roofing 

Warranty" on form included at the end of this section, covering work of this section 

including roofing membrane, composition flashing, roof insulation, and roofing 

accessories, signed by the Roof Contractor. 

 

B. Manufacturer's Warranty:  Submit executed copy of roofing manufacturer's no-

dollar-limit, roofing system 20 year term warranty for roofing over rigid insulation 
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substrates including flashing endorsement, signed by an authorized representative 

of built-up roofing system manufacturer.  The warranty shall include materials and 

installation of the entire roofing system above the deck, including but not limited to 

base felt, insulation, fasteners, roof membrane, membrane flashing, asphalt, and 

expansion flashing installation, to remain intact and watertight for the warranty 

period, signed by the Roof System Manufacturer.  Warranty shall pay for any repairs 

or replacement required, both labor and material, without depreciation for 

damages incurred to roofing and deck during the warranty period.  Not 

withstanding the particular wording of the Manufacturer's Warranty Form, the Roof 

Manufacturer shall be required to comply with these requirements listed herein and 

warranty them.  Submittal of the "Letter from the Manufacturer" required herein shall 

indicate acceptance of these terms.   

 

PART 2 - PRODUCTS 
 

2.1 ROOF INSULATION 

 

A. Isocyanurate Board Roof Insulation:  Rigid, closed cell polyisocyanurate foam core 

material, integrally laminated between glass fibre facers, complying with Fed Spec 

No. HH-I-1972/2.  Provide system with a minimum 1 1/2" thickness (unless otherwise 

indicated) for first layer of insulation.   

 

B. Perlite Board Roof Insulation:  Rigid, noncombustible, perlite/fiber boards, with-value 

of 0.36 at 75 deg F (24 deg C), integrally skinned surfaces, complying with ASTM 

C728.  Provide in manufacturer's standard sizes or tapered perlite boards with 1/2" 

and 1/4" per foot slope, 1/2" minimum thickness as indicated on the drawings.  

 

C. Metal Discs (Tin Caps):  Flat discs or caps of zinc-coated sheet metal not lighter 

than 28 gauge and not less than 3 inches in diameter, when using screw type 

fasteners.  Discs shall be formed to prevent dishing, or cupping. 

 

2.2 BUILT-UP ROOF MEMBRANE SYSTEM 

 

A. General:  Provide 3 ply asphalt modified bitumen built-up roof system as follows: 

 

B. Ply Felts:  3 plies of asphalt-impregnated glass-fiber felts, complying with ASTM D-

2178, Type IV. 

 

C. Bitumen:  Domestic (U.S. produced) roofing asphalt, complying with ASTM D312, 

Type II or III, as recommended by manufacturer. 

 

D. Cap Sheet  Provide mineral-surfaced SBS-modified-bitumen cap sheet four (4) mm 

minimum thickness in conformance with the following criteria, ASTM D 5147, 

granule-surfaced, mop applied sheets: 

 

1. Awaplan Premium FR as manufactured by Tamko 

2. DynaKap FR as manufactured by Johns Manville 
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3. Rubberoid FR as manufactured by GAF 

 

a. Provide FR type of cap sheet to achieve U.L. fire rating classification 

as specified. 

 

E. Surfaced color of cap sheet shall be light gray or off white. 

 

 

2.3 BUILT-UP ASPHALT ROOFING SYSTEM EDGE/PENETRATION MATERIALS 

 

A. Modified Bitumen Flashing System:  Provide flashing consisting of two layers of Type 

VI fiberglass felts as indicated above, and a mineral-surfaced, SBS-modified 

bitumen cap sheet, all set in hot asphalt. Provide FR type membrane to achieve UL 

fire ratings.  All modified bitumen flashing and cap sheet shall be hot mopped in 

place.  Torched or cold applied systems will not be considered or allowed. 

 

 

B. Bitumen:  Domestic (U.S. produced) roofing asphalt, complying with ASTM D312, 

Type III or IV, as recommended by manufacturer. 

 

C. Plastic Flashing Cement:  Provide manufacturer's best grade plastic non-asbestos 

containing flashing cement. 

 

D. Asphaltic Primer:  Comply with ASTM D 41. 

 

E. For Roofing Metalwork, see Section 07600, "Flashing and Sheet Metal”. 

 

F. Wood blocking, curbs, and other woodwork are to be preservative treated wood 

and are specified in Section 06100, "Rough Carpentry." 

 

2.4 MISCELLANEOUS MATERIALS 

 

A. Mineral Roofing Granules:  Provide mineral roofing granules matching the granules 

on the modified bitumen cap sheet.  Apply granules to all exposed asphalt at laps 

and elsewhere, exposed mastic and modified bitumen at edges of flashing.  

Remove all excess granules which have not embedded into asphalt. 

 

B. Walkway Protection Boards:  Mineral-surfaced bituminous composition boards, 

manufactured specifically for hot bituminous application on built-up roofing as a 

protection course for foot traffic.  Subject to compliance with requirements, 

provide one of the following: 

 

1. "J-Walk"; Manville Products Corp. 

2. "Roofwalk"; J & P Petroleum Products, Inc. 

3. "White Walk"; W.R.Meadows, Inc. 

4. "Trafblok"; Siplast, Inc. 
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a. At Contractor's option, granule-surfaced SBS modified bitumen cap 

sheet material may be used for walkway protection in lieu of the 

above, providing that its installation does not affect the drainage of 

water off of the roof. 

 

C. Fasteners:  Provide corrosion-resistant mechanical fasteners for built-up asphalt 

roofing system work, tested by manufacturer for required pull-out strength where 

applicable and compatible with deck type and roofing products used.  Provide 

fasteners which are Factory Mutual approved, with a fluorocarbon coating 

capable of resisting 30 cycles in a Kesternich cabinet with less than 10% red rust. All 

fasteners shall be approved for use by the insulation and roofing system 

manufacturer. 

D. ROOF DRAINS   

1. ANSI A112.21.2M; provide hot-dip galvanized cast-iron or ductile-iron drains, 

with minimum of 12-inch diameter body, non puncturing flashing clamp 

device with integral gravel stop and deck clamp, and removable cast-iron 

or ductile-iron locking dome.  Free area of dome shall be not less than two 

times the free area of drain outlet.  Provide drain flashing ring seat flush with 

adjacent roof deck, and secure rigidly in place with deck clamp. 

E. RAIN LEADER PIPING, FITTINGS AND PLASTIC SOLVENT FOR ROOF DRAINAGE 

SYSTEMS 

1. Polyvinyl chloride system, ASTM D 2665.  Minimum size to be four inch diameter. 

2. Hangers, Supports and Anchors for Rain Leader Piping:  Provide pipe 

suspension systems in accordance with good recognized practice to secure 

pipes, prevent pipe vibrations, maintain required elevations, provide for 

expansion and contraction, and to make a neat appearance. 

3. All piping systems shall have adequate hangers, supports, guides and anchors 

designed in accordance with the latest requirements of Manufacturers 

Standardization Society Documents SP-58 and SP-69.  Perform accurate weight 

balance calculations to determine the required supporting force at each 

hanger and support location and the pipe weight load at each equipment 

connection.  Hangers and supports shall be designed to support the weight of 

pipe, valves, fittings, insulation and the weight of the medium transported or 

used for testing, whichever is heavier.  Ensure that the support assembly is 

capable of supporting the line under all operating conditions. 

4. All insulated and non-insulated suspended piping shall be supported in hangers 

approved equivalent to Grinnell Figure 260.  Hanger shall be large enough to 

accommodate pipe with insulation where applicable.  Insulation shall rest on 

sheet metal sleeve of sufficient length to prevent crushing insulation. 

5. Provide galvanized brackets and racks to support piping run adjacent to walls 

or steel columns.   

6. Provide auxiliary steel as required for the installation of all hangers, supports 

and anchors.   

7. Wire or strap hangers shall not be used. 

8. Where conditions are such that the above specified hangers are not suitable, 
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submit for review by the Architect the types of hangers proposed. 

9. Hangers that come in contact with the pipe shall have construction to match 

pipe. 

10. Hanger rods shall be steel construction.  Maximum loads for threaded steel 
hanger rods shall be in accordance with the following: 

a. Rod Diameter (Inches) 3/8 1/2 5/8 3/4 1 1-1/8 1-1/4 

   Maximum Loads (Lbs) 610 1130 1810 2710 4960 6230 8000 

11. Insulate all rain leaders and/or roof drain piping. 
 

PART 3 - EXECUTION 
 

3.1 INSPECTION OF SUBSTRATE 

 

A. Examine substrate surfaces to receive built-up roofing system and associated work 

and conditions under which roofing will be installed.  Do not proceed with roofing 

until unsatisfactory conditions have been corrected in a manner acceptable to the 

Architect. 

 

B. Identify areas of deck that need to be repaired, photograph and quantify them 

and obtain approval to do the work before proceeding.  Also identify areas where 

deck infill is required, and treat in the same way as the deck replacement.  See 

Section 06100 for repair of defective decking and infill of existing roof openings. 

 

3.2 GENERAL INSTALLATION REQUIREMENTS 

 

A. Protect existing building and grounds from spillage of built-up roofing materials or 

damage caused by roofing operations.  Replace/restore property damaged by 

installation of built-up roofing system work. 

 

B. Insurance/Code Compliance:  Install built-up roofing system for compliance with 

governing regulations and with the following insurance requirements: 

 

C. Factory Mutual requirements for "Class I" or "Noncombustible," including zoned wind 

resistance as specified by FM. 

 

D. Underwriters Laboratories "Fire Classified" and "Class 90" wind uplift resistance. 

 

E. Coordinate the installation of metalwork, roof accessories, coordinate the 

installation of curbs and roof top equipment with other roofing work to assure a 

timely and well executed final product. 

 

F. Coordinate the installation of insulation, roofing sheets, flashings, stripping, coatings, 

and surfacings so that insulation and felts are not exposed to precipitation or 

exposed overnight.  Do not remove more roofing than can be replaced in a single 

day.  Provide cut offs at end of each day's work, to cover exposed felts and 

insulation with a course of coated felt with joints and edges sealed with roofing 

cement.  Remove cut offs immediately before resuming work.  Glaze-coat installed 
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ply-sheet courses at end of each day's work where final surfacing has not been 

installed.  Where emergency roofing may have to be done in the case of 

inclement weather, it shall subsequently be removed and all damaged materials 

replaced before proceeding with any further work. 

 

G. Coordinate the installation of roofing with the removal of asbestos contaminated 

materials by others in order to assure a smooth flow of work. 

 

3.3 INSTALLATION OF INSULATION 

 

A. General:  Comply with insulation manufacturer's instructions and recommendations 

for the handling, installation, and anchoring or insulation to metal deck to achieve 

the required wind uplift ratings.  In all cases a base layer of insulation is covered 

with topping layers of insulation in preparation for built-up roofing system 

application. 

B. Secure insulation to deck using self-drilling mechanical fasteners specifically 

designed and sized for attachment of specified board type roofing at spacing as 

required by FM for Windstorm Resistance Classification I-90.  Run long joints for 

insulation in continuous straight lines, perpendicular to roof slope with end joints 

staggered between rows. 

C. Provide tapered insulation as indicated on the roof so that there is a positive slope 

to the gutter and drains.  The thick edge of the tapered insulation shall match the 

top layer on the rest of the roof, and the board shall taper to the edge as shown on 

the drawings.  Set boards in a solid mopping of hot asphalt. 

D. Cant strips:  Wood cants as indicated. 

 

3.4 ROOF MEMBRANE INSTALLATION 

 

A. Asphalt Bitumen Heating:  Heat and apply bitumen in accordance with equiviscous 

temperature method ("EVT Method") as recommended by NRCA.  Do not raise 

temperature above minimum normal fluid-holding temperature necessary to attain 

EVT (plus 5 deg F or 14 deg C, at point of application) more than one hour prior to 

time of application.  Discard bitumen that has been held at temperature 
exceeding finished blowing temperature (FBT) for a period exceeding 3 hours.  

Determine flash point, finished blowing temperature and EVT of bitumen, either by 

information from bitumen producer or by suitable tests and determine maximum 

fire-safe handling temperature and do not exceed that temperature in heating 

bitumen; but in no case heat bitumen to a temperature higher than 25 deg F (14 

deg C) below flash point.  Keep kettle lid closed except when adding bitumen.  

Heat bitumen to temperature recommended by manufacturer for application 

technique selected - mopping or asphalt buggy. 

B. Bitumen Mopping Weights:  For interply mopping, and for other moppings except 

as otherwise indicated, apply bitumen at the rate of 25 pounds of asphalt (plus or 

minus 25 percent on a total-job average basis) per roof square (100 sq. ft.) between 

plies. 
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C. Substrate Joint Penetrations:  Do not allow bitumen to penetrate substrate joints 

and enter building or damage insulation, or other construction.  Where mopping is 

applied directly to a substrate, tape joints, or, in the case of steep asphalt, hold 

mopping back 2 inches from both sides of each joint. 

D. Cutoffs:  At the end of each day's roofing installation, protect exposed edge of 

incomplete work, including ply sheets and insulation.  Provide temporary covering 

of one ply of Type VI roofing felt set in a full mopping of hot bitumen and glazed 

with the same.  Remove at the beginning of the next day's work. 

E. Shingling of Plies:  Install membrane with ply sheets shingled uniformly to achieve 

required number of plies.  Shingle in proper direction to shed water on each large 

area of roofing. 

F. Interply Sheets:  Install the number and type(s) of ply sheets (felts) indicated over 

insulation system, lapped (shingled) as required to form a continuous, uniform 

membrane.  Apply solid bitumen moppings at a uniform rate of 25 lbs/square 

between sheets so that ply sheet does not touch ply sheet.  Maintain proper 

temperature of bitumen for embedment of plysheets.  Apply bitumen with uniform 

mopping, taking care to completely cover the surface being mopped to, and 

extending out beyond the edge of the felt being embedded.  Do not mop far 

ahead of the ply sheet roll being embedded, and bed ply sheets as they are being 

rolled out with a broom or push pad (without walking on the newly installed ply) in 

order to assure full embedment without ridges or fishmouths.  Do not walk on 
membrane after embedment until cool. 

G. Extend built-up roofing membrane to 2" above top of cant strip and terminate, 

leaving the 2" above the cant strip unmopped (dry). 

H. Provide a folded-back envelope at edges and penetrations of built-up roofing 

membrane where it is not turned up on a tapered strip, to provide positive 

protection against flow of bitumen into building or off the edge.  Provide one ply of 

coated felt, set in steep asphalt with joints sealed.  Seal corners and other 

interruptions of envelope with large beads of roofing cement to provide positive 

protection against flow of bitumen. 

I. Nail edges of roofing membrane to wood blocking at perimeter edges of roof prior 

to installing metal gravel stops/fascias.  Space nails at minimum 8 inches o.c. 

J. Three ply built up roofing shall not be left exposed to the elements for more than 3 

days prior to installation of granule-surfaced modified bitumen cap sheet. 

K. Set-On Accessories:  Where small roof accessories are set on built-up roofing 

membrane, such as pipe flashings, set metal flanges in a bed of roofing cement 

after priming the metal, and seal penetration of membrane with bead of roofing 

cement to prevent flow of bitumen from membrane. 

 

3.5 FLASHING AND STRIPPING 

 

A. Installation of flashing with hot asphalt:  Install modified bitumen flashing system 

using hot asphalt, building up flashing according to manufacturer's approved 

practices, and as indicated.  Nail or provide other forms of mechanical anchorage 
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of flashing to vertical surfaces as recommended by manufacturer of primary 

roofing materials. 

B. Counterflashings:  Counterflashings, cap flashings, expansion joints, and similar work 

to be coordinated with built-up roofing work are specified in other sections of these 

specifications.   

C. Flashing at Roof Drains:  Roof drains are specified under this section.  Flashing for 

roof drains, are specified under Section 07600, "Flashing and Sheet Metal".  Extend 

felts and modified bitumen cap sheet to the edge of the drain opening at the roof 

drain deck flange in accordance with membrane manufacturer's printed 

application instructions.  Securely clamp felts and modified bitumen cap sheet and 

metal roof drain flashing in the flashing clamping ring.  Secure clamps so that 

sheets and metal flashing are free from wrinkles and folds. 

D. After the roofing system is complete but prior to Owner's acceptance of the 

roofing, perform the following test of roof drains and adjacent roofing for water 

tightness.  Plug roof drains and fill with water for 24 hours.  To ensure some drainage 

from the roof, do not test all drains at the same time.  Measure water at the 

beginning and at the end of the 24-hour period.  If precipitation occurs during the 

test period, repeat the test.  If the water level falls, remove water, thoroughly dry, 

and inspect the installation, and repair or replace roofing at the drain.  Repeat the 

test until there is not water leakage. 

E. Roof Accessories:  Miscellaneous sheet metal accessory items, and major items of 

roof accessories (if any) to be coordinated with built-up roofing system work, as 

specified in other sections of these specifications. 

F. Mineral-Surfaced Capsheet:  Embed capsheet using "reroll" method in hot asphalt 

per manufacturer's specification, taking care to mop asphalt out 1/4" minimum 

beyond the edge of the sheet being installed.  Embed cap sheet with broom or 

push pad to assure full adhesion, with particular care at lap seams and end joints.  

Lap end seams a minimum of 6", offset 6" min. from adjacent end joints, and side 

seams per manufacturer's requirements.  Before asphalt at the lap edges solidifies, 

embed loose granules into the top surface of the exposed asphalt to match the 

cap sheet.  Typical at all cap sheet and flashing laps and at mastic applied per 

manufacturer's requirements.  NOTE:  provide drip pads beneath all condensate 

drains and at the end of roof mounted splash blocks. 

 

3.6 ROOF WALKWAYS 

 

A. Walkway Protection:  Provide walkway protection as shown using units of 

manufacturer's standard size (not greater than 32" x 32").  Set units 4" apart in hot 

bitumen after final surfacing of built-up roof membrane.  Take care not to hinder 

flow of drainage on the roof. 

 

3.7 DEFECTIVE WORK 

 

A. Work that does not comply with standards indicated herein and Roof 

Manufacturer's requirements, will be repaired or replaced by the Contractor 
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without cost to the Owner.  Blisters in either ply felts or cap sheet, dry areas where 

plies have not properly adhered, improperly bedded seams, and other similar 

defects will be considered defective and subject to these provisions.  

Repair/replacement work shall be promptly done by the Contractor. 

 

3.8 PROTECTION OF ROOFING 

 

A. Phase roofing work in such a way as to minimize the necessity of walking over roof 

areas just completed in order to do other work.  If unavoidable, then protect 

roofing with plywood and/or other materials as approved by the Architect and 

Manufacturer's Representative. 

 

B. Upon completion of roofing (including associated work), institute appropriate 

procedures for surveillance and protection of roofing during remainder of 

construction period. 

 

C. Roofing contractor shall repair or replace (as required) any deteriorated or 

defective work found at time of substantial completion.  Repair or replace the 

roofing and associated work to a condition free of damage and deterioration 

before final completion. 

 

3.9 PROJECT CLOSEOUT 

 

A. Before final completion, submit record drawings, photographs, warranties, etc. as 

indicated in Division 1 Sections. 

 

B. Roof Warranty Form:  A copy of the Contractor's 2 year roof warranty is attached at 

the end of this Section.  Submit this completed form along with the Manufacturer's 

Warranty before final payment.  Date of substantial completion will be the 

effective date (date of acceptance) of the warranties required by these 

specifications. 

 

 

END OF SECTION 
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 ROOFING WARRANTY 

 

 

WHEREAS                                                                                

OF (Address)                                                                           

herein called the "Roofing Contractor", has performed roofing and associated work ("work") on following project: 

 

Owner:                                                                                 

Address:                                                                               

Name and Type of Building:                                                             

Address:                                                                               

Area of Work:                                      Date of Acceptance:                

 

Warranty Period:  2 Years                    Date of Expiration:                

 

AND WHEREAS Roofing Contractor has contracted with the Owner to warrant said work against leaks and faulty or defective materials 

and workmanship for designated Warranty Period. 

 

NOW THEREFORE Roofing Contractor hereby warrants, subject to terms and conditions herein set forth, that during Warranty Period he will 

at his own cost and expense, make or cause to be made such repairs to or replacements of said work as are necessary to correct faulty 

and defective work and as are necessary to maintain said work in watertight condition, and comply with roofing manufacturer's 

requirements for the NDL warrantee specified. 

 

This Warranty is made subject to the following terms and conditions: 

 

1. Specifically excluded from this Warranty are damages to work and other parts of the building, and to the building contents, caused by: 

 a) lightning, windstorm; b) fire; c) failure of roofing system substrate including cracking, settlement, excessive deflection, deterioration, 

and decomposition; d) faulty construction of parapet walls, copings chimneys, skylights, vents, equipment supports, and other edge 

conditions and penetrations of the work; e) vapor condensation on bottom of roofing; and f) activity on roofing by others including 

maintenance personnel and other persons and animals whether authorized or unauthorized by Owner.  When work has been damaged 

by any of foregoing causes, Warranty shall be null and void until such damage has been repaired by Roofing Contractor, and until cost 

and expense thereof has been paid by Owner or by another responsible party so designated. 

 

2. The Roofing Contractor is responsible for damage to work covered by this Warranty, but is not liable for consequential damages to 

building or building contents, resulting from leaks or faults or defects of work during the term of this Warranty. 

 

3. During Warranty Period, if Owner allows alteration of work by anyone other than Roofing Contractor, including cutting, patching, and 

maintenance in connection with penetrations, attachment of other work, and positioning of anything on roof, this Warranty shall become 

null and void at that area upon date of said alterations, but only to extend said alterations affect work covered by this Warranty.  If Owner 

engages Roofing Contractor to perform said alterations, warranty shall not become null and void, unless Roofing Contractor, prior to 

proceeding with said work, shall have notified Owner in writing, showing reasonable cause for claim that said alterations would likely 

damage or deteriorate work, thereby reasonably justifying a limitation or termination of this warranty. 

 

4. During Warranty Period, if original use of roof is changed and it becomes used for, but was not originally specified for, a promenade, 

work deck, spray-cooled surface, flooded basin, or other use or service more severe than originally specified, this Warranty shall become 

null and void upon date of said change, but only to extent said change affects work covered by this Warranty. 

 

5. The Owner shall promptly notify Roofing Contractor of observed, known or suspected leaks, defect, or deterioration, and shall afford 

reasonable opportunity for Roofing Contractor to inspect work, and to examine evidence of such leaks, defects, or deterioration. 

 

6. This Warranty shall not operate to restrict or cut off Owner from other remedies and resources lawfully available to him in cases of 

roofing failure.  Specifically, this Warranty shall not operate to relieve the Roofing Contractor of responsibility for performance of original 

work in accordance with requirements of the Contract Documents. 

 

IN WITNESS THEREOF, this instrument has been duly executed on this              day of   

                              , 20       . 

 

By:                                              of                                    

 

                                  

Signature 

  Notarized by                                                                  Seal here 

   Name 

 

                              

 Signature                                                                 
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SECTION 075200 - MODIFIED BITUMINOUS MEMBRANE ROOFING REPAIR 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Provisions of the Contract and of the Contract Documents apply to this Section. 

1.2 SCOPE 

A. This Section includes the following: 

1. Roof membrane application:   

a. 2-ply MB roof, cold adhesive applied for slope greater than 1/8 

inch/foot 

1) NRCA #MBS-2-I-L-M  (SBS) 

2. Roof flashing application. 

3. Incorporation of sheet metal flashing components and roofing 

accessories into the roof system. 

4. Infrared survey of completed roof system. 

B. Related Sections:  The following Sections contain requirements that relate to this 

Section: 

1. Division 5 Section “Steel Deck” for acoustic roof deck insulation 

requirements. 

2. Division 6 Section “Rough Carpentry” for sheathing, composite insulated 

sheathing, wood nailers, curbs, and wood cants. 

3. Division 7 Section “Sheet Metal Flashing and Trim” for metal counter 

flashings, gravel stops and fascias.  Materials specified in this section for 

roofing application shall form part of the Total System Warranty of the roof 

manufacturer/installer. 

1.3 REFERENCE STANDARDS 

A. References in these specifications to standards, test methods, codes etc., are 

implied to mean the latest edition of each such standard adopted.  The 

following is an abbreviated list of associations, institutions, and societies which 

may be used as references throughout these specifications. 

1. ASTM:  American Society for Testing and Materials 

2. FM:  Factory Mutual Engineering and Research  

3. NRCA:  National Roofing Contractors Association  

4. OSHA:  Occupational Safety and Health Administrations 

5. SMACNA:  Sheet Metal and Air Conditioning Contractors National 

Association 

6. UL:  Underwriters Laboratories  
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1.4 DESCRIPTION OF WORK 

A. The basic work descriptions (components, layering and attachment methods) 

required in this specification are referenced below.  See also Parts 2 and 3 for 

specific products, preparation, application and details. 

1. Project Type:  Roof repairs 

2. Deck:  Metal 

3. Insulation:  Minimum 2 layers of Polyisocyanurate:  Mechanically attach 

first layer of insulation; secure subsequent layers of insulation and 

coverboard with cold-applied adhesive in a thickness to match adjacent 

top of membrane.   

4. Cover Board:  1/2" Securock 

5. Insulation - Acoustic Steel for Deck:  Sound absorbing strip of glass or 

mineral fiber for depth of deck, in Division 5 Section “Steel Deck.” 

6. MB Roof System (Primary) :  NRCA #MBS-2-I-L-M    

7. Specified Guarantee:  Twenty Year Roof Membrane flashings, gravel stop 

and fascia, “Full System Warranty” Guarantee with an insulation inclusion 

addendum.  No exclusions for ponding water are allowed in the 

Guarantee in areas to receive the liquid-applied roofing (PMMA or 

alternate chemistry waterproofing) system. 

8. Approved Manufacturers:  The following manufacturers are approved to 

bid based upon an existing 20 year warranty: 

a. Johns Manville. 

1.5 PERFORMANCE REQUIREMENTS 

A. General Performance:  Installed membrane roofing and base flashings shall 

withstand specified uplift pressures, thermally induced movement, and 

exposure to weather without failure due to defective manufacture, fabrication, 

installation, or other defects in construction.  Membrane roofing and base 

flashings shall remain watertight. 

B. Material Compatibility:  Provide roofing materials that are compatible with one 

another under conditions of service and application required, as demonstrated 

by membrane roofing manufacturer based on testing and field experience. 

1.6 SUBMITTALS 

A. Submit concurrently with Division 7 Section “Sheet Metal Flashing and Trim” for 

roofing system components included under total system warranty. 

B. Product Data, including manufacturer's technical product data, installation 

instructions, and recommendations for each type of roofing product required.  

Include data substantiating that materials comply with requirements. 

C. Samples of the following: 

1. Roofing membrane base sheet. 

2. Membrane granular-surfaced cap sheet. 

3. Aluminum-foil surfaced flashing sheet. 
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4. Liquid-applied roofing membrane for low-slope (positive drainage) 

applications.   

5. Roof insulation. 

6. Walkway pads or rolls. 

7. Six insulation fasteners of each type, length, and finish. 

D. Provide evidence and description of manufacturer's quality control/quality 

assurance program for the primary roofing products supplied.  The quality 

assurance program description shall include all methods of testing for physical 

and mechanical property values.  Provide confirmation of manufacturer's 

certificate of analysis for reporting the tested values of the actual material 

being supplied for the project prior to issuance of the specified guarantee. 

E. Descriptive list of the materials proposed for use. 

F. Evidence of Underwriters' Laboratories Class A acceptance of the roofing 

system.  No other testing agency approvals will be accepted.  

G. Letter from the Johns Manville that the repair made will meet the requirement 

for continued warranty. 

H. Complete list of material physical and mechanical properties for each sheet 

including:  weights and thicknesses; low temperature flexibility; breaking load; 

ultimate elongation; dimensional stability; compound stability; granule 

embedment and resistance to thermal shock (foil faced products). 

I. Letter from the primary roofing manufacturer confirming that the installer is an 

acceptable Contractor authorized to install the proposed system and was an 

acceptable authorized contractor at date of bid. 

J. Submittals Prior to Project Close-Out: 

1. Provide a Certificate of Analysis from the testing laboratory of the primary 

roofing materials manufacturer, confirming the physical and mechanical 

properties of the roofing membrane components.  Testing shall be 

performed in accordance with the parameters published in ASTM D 5147 

and will indicate Quality Assurance/Quality Control data as required to 

meet the specified properties.  A separate Certificate of Analysis is 

required for each production run of material and shall indicate the 

following information: 

a. Material type 

b. Lot number 

c. Production date 

d. Dimensions and Mass (indicate the lowest values recorded during 

the production run); 

1) Roll length 

2) Roll width 

3) Selvage width 

4) Total thickness 

5) Thickness at selvage 

6) Weight 

e. Physical and Mechanical Properties: 
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1) Low temperature flexibility 

2) Breaking load 

3) Ultimate elongation 

4) Dimensional stability 

5) Compound stability 

6) Granule embedment 

7) Resistance to thermal shock (foil faced products) 

1.7 QUALITY ASSURANCE 

A. Acceptable Products:  Provide primary roofing products, including each type 

of sheet, all manufactured in the United States, supplied by a single 

manufacturer which has been successfully producing the specified types of 

primary products for not less than ten (10) years.  Provide secondary or 

accessory products which are acceptable to the manufacturer of the primary 

roofing products. 

B. Product Quality Assurance Program:  Provide primary roofing materials 

manufactured under a quality control/quality assurance program.  A certificate 

of analysis for reporting/confirming the tested values of the actual material 

being supplied for the project will be required prior to project close-out. 

C. Agency Approvals:  The proposed roof system shall conform to the following 

requirements.  No other testing agency approvals will be accepted. 

1. Underwriters Laboratories Class A acceptance of the proposed roofing 

system .    

D. Acceptable Contractor:  Have a minimum of five (5) years experience in 

successfully installing the proposed roofing materials and be certified in writing 

by the roofing materials manufacturer to install the primary roofing products.  

E. Project Acceptance:  Submit a completed manufacturer's application for roof 

guarantee form along with shop drawings of the roofs showing all dimensions, 

penetrations, and details.  The form shall contain all the technical information 

applicable to the project including deck types, roof slopes, base sheet and/or 

insulation assemblies (with method of attachment, and fastener type), and 

manufacturer's membrane assembly proposed for installation.  The form shall 

also contain accurate and complete information requested including proper 

names, addresses, zip codes and telephone numbers.  The project must receive 

approval, through this process, prior to shipment of materials to the project site. 

1. The Manufacturer shall provide on-the-job inspections at a frequency of 

every other week and provide technical assistance, and application 

guidance as necessary. 

F. Manufacturer Requirements:  The roofing materials manufacturer shall provide 

direct trained company personnel to attend necessary job meetings, perform 

periodic inspections as necessary, and conduct a final inspection upon 

successful completion of the project. 

G. Recommended Maintenance:  In addition to the guarantee, furnish to the 

Owner the manufacturer's printed recommendations of proper maintenance of 
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the specified roof system including inspection frequencies, penetration addition 

policies, temporary repairs, and leak call procedures. 

1.8 PRODUCT DELIVERY STORAGE AND HANDLING 

A. Delivery:  Deliver materials in the manufacturer's original sealed and labeled 

containers and in quantities required to allow continuity of application. 

B. Storage:  Store materials out of direct exposure to the elements.  Store roll 

goods on a clean, flat and dry surface.  All material stored on the roof 

overnight shall be stored on pallets.  Rolls of roofing must be stored on ends.  

Store materials on the roof in a manner so as to preclude overloading of deck 

and building structure.  Store materials such as solvents, adhesives and asphalt 

cutback products away from open flames, sparks or excessive heat.  Cover all 

material using a breathable cover such as a canvas.  Polyethylene or other 

non-breathable plastic coverings are not acceptable. 

C. Handling:  Handle all materials in such a manner as to preclude damage and 

contamination with moisture or foreign matter.  Handle rolled goods to prevent 

damage to edges or ends. 

D. Damaged Material:  Any materials that are found to be damaged or stored in 

any manner other than stated above will be automatically rejected, removed 

and replaced at the Contractor's expense. 

1.9 PROJECT/SITE CONDITIONS 

A. Requirements Prior to Job Start 

1. Preliminary Roofing Conference:  As soon as possible after award of 

modified bitumen roofing work, meet with Installer (Roofer), installers of 

substrate construction (decks) and other work adjoining roof system 

including penetrating work and rooftop units, Architect, Owner, and 

representatives of other entities directly concerned with performance of 

roofing system including (as applicable) Owner's insurers and test 

agencies.  Provide a minimum of 72 hours advanced notice to 

participants prior to convening pre-roofing conference. 

2. Review requirements for tear-off of existing membrane roofing and 

phasing requirements of project. 

3. Review requirements of Contract Documents, submittals, status of 

coordinating work, availability of materials, and installation facilities and 

establish preliminary installation schedule.  Review requirements for 

inspections, testing, certifications, forecasted weather conditions, 

governing regulations, insurance requirements, and proposed installation 

procedures. 

4. Discuss roofing system protection requirements for construction period 

extending beyond roofing installation. 

5. Record discussion, including agreement or disagreement on matters of 

significance; furnish copy of recorded discussions to each participant 

within 7 days following the meeting.  If substantial disagreements exist at 
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conclusion of conference, determine how disagreements will be resolved 

and set date for reconvening conference.    

B. Preapplication Roofing Conference:  Approximately two weeks prior to 

scheduled commencement of modified bitumen roofing installation and 

associated work, meet at project site with Installer, installer of each component 

of associated work, installers of deck or substrate construction to receive 

roofing work, installers of rooftop units and other work in and around roofing 

that must precede or follow roofing work (including mechanical work if any), 

Architect, Owner, Roofing System Manufacturer's Quality Control 

Representative (not salesperson), and other representatives directly concerned 

with performance of the work, including (where applicable) Owner's insurers, 

test agencies, and governing authorities. 

1. Review foreseeable methods and procedures related to roofing work, 

including but not necessarily limited to the following: 

a. Tour representative areas of roofing substrates (decks), inspect and 

discuss condition of substrate, roof drains, curbs, penetrations, and 

other preparatory work performed by other trades. 

b. Review structural loading limitations of steel deck and inspect deck 

for loss of flatness and for required mechanical fastening. 

c. Review roofing system requirements (drawings, specifications, and 

other contract documents). 

d. Review required submittals, both completed and yet to be 

completed. 

e. Review and finalize construction schedule related to roofing work 

and verify availability of materials, Installer's personnel, equipment, 

and facilities needed to make progress and avoid delays. 

f. Review required inspection, testing, certifying, and material usage 

accounting procedures. 

g.  Review weather and forecasted weather conditions and 

procedures for coping with unfavorable conditions, including 

temporary roofing. 

2. Contractor shall record discussions of conference, including decisions and 

agreements (or disagreements) reached, and furnish copy of record to 

each party attending within 7 days following the meeting.  If substantial 

disagreements exist at conclusion of conference, determine how 

disagreements will be resolved and set date for reconvening conference. 

3. Notification:  Give a minimum of five (5) days notice to the Owner and 

manufacturer prior to commencing any work and notify both parties on a 

daily basis of any change in work schedule. 

4. Permits:  Obtain all permits required by local agencies and pay all fees 

which may be required for the performance of the work. 

5. Safety:  Familiarize every member of the application crew with all fire and 

safety regulations recommended by OSHA, NRCA and other industry or 

local governmental groups. 

C. Environmental Requirements 
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1. Precipitation:  Do not apply roofing materials during precipitation or in the 

event there is a probability of precipitation during application.  Take 

adequate precautions to ensure that materials, applied roofing, and 

building interiors are protected from possible moisture damage or 

contamination. 

D. Protection Requirements 

1. Membrane Protection:  Provide protection against staining and 

mechanical damage for newly applied roofing and adjacent surfaces 

throughout this project. 

2. Limited Access:  Prevent access by the public to materials, tools and 

equipment during the course of the project. 

3. Debris Removal:  Remove all debris daily from the project site and take to 

a legal dumping area authorized to receive such materials. 

4. Site Condition:  Complete, to the owner's satisfaction, all job site clean-up 

including building interior, exterior and landscaping where affected by 

the construction. 

1.10 GUARANTEE/WARRANTY 

A. Contractor's guarantees-Roofing Installer shall guarantee materials and 

workmanship of the finished installation to the full extent as that of the 

manufacturer's guarantee as outlined in this “Guarantee/Warranty” article. 

1. Installer warranty shall be two (2) years from date of Final Acceptance. 

a. Warranty shall be signed by the installer and the General Contractor. 

PART 2 - PRODUCTS 

2.1 ROOFING SYSTEM ASSEMBLY 

A. Roofing Membrane Assembly:  A roof membrane assembly consisting of two (2) 

plies of a prefabricated, fiberglass reinforced, homogeneous Styrene-

Butadiene-Styrene (SBS) copolymer modified asphalt membrane secured to a 

prepared substrate.  The modified bitumen base ply shall be fully adhered to 

the prepared substrate as specified herein, and shall possess waterproofing 

capability such that a phased roof application with only the modified bitumen 

base ply in place can be achieved for prolonged periods of time without 

detriment to the watertight integrity of the entire roof system, but shall not 

exceed the manufacturer’s recommendations or a maximum of ninety (90) 

days extra.  Provide roof system components meeting the following physical 

and mechanical requirements. 

B. Styrene-Butadiene-Styrene (SBS) Modified Bitumen Roof System: 

1. Modified Bitumen Base Ply:  ASTM D 6163, Grade S, Type II, SBS-modified 

asphalt sheet (reinforced with glass fibers); smooth surfaced; suitable for 

application method specified.  Minimum 114 mils. 

a. Johns Manville DynaBase XT 134  (134 mils) 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

MODIFIED BITUMINOUS MEMBRANE ROOFING 075200 - 8 

2. Modified Bitumen Cap Sheet:  ASTM D 6163, Grade G, Type I, SBS-modified 

asphalt sheet (reinforced with glass fibers); white ceramic-coated 

granular surfaced; suitable for application method specified.  Minimum 

130 mil 

a. Johns Manville Dyna Glass FR 

3. Stripping Ply:  (Same as roof system base ply unless noted). 

4. Flashing Membrane Assembly:  ASTM D 6298, aluminum-foil surfaced SBS-

modified asphalt sheet (reinforced with glass fibers); suitable for 

application method specified.  Flashings are to be installed in cold 

adhesive.  No torching of base flashings is allowed. 

a. Johns Manville Dyna Flex  

5. Reinforcing Ply:  Same as roof system base ply. 

2.2 AUXILIARY ROOFING MEMBRANE MATERIALS 

A. General:  Auxiliary materials recommended by roofing system manufacturer for 

intended use and compatible with roofing membrane. 

B. Cold-Applied Adhesive:  Roofing system manufacturer's standard asphalt-

based, one- or two-part, asbestos-free, cold-applied adhesive specially 

formulated for compatibility and use with roofing membrane and base 

flashings. 

1. Adhesive for Roof Membrane:  A cold-applied solvent based asphaltic 

adhesive meeting ASTM 4479 Type II.  Typical coverage rate ranges from 

1.5-2.5 gallons per square. 

a. Johns Manville MBR Cold-Application Adhesive 

2. Adhesive for Aluminum Faced Base Flashing Membrane:  A single 

component cold-applied solvent free flashing adhesive.  Typical 

coverage rate ranges from 2.0-2.5 gallons per square. 

a. Johns Manville MBR Utility Cement 

C. Roofing Cement:  Provide ASTM D 4586 asphalt roofing cement or roofing 

system manufacturer’s modified asphalt roofing cement, asbestos free, of 

consistency required by roofing system manufacturer for application. 

D. Mastic Sealant:  Polyisobutylene, plain or modified bitumen; nonhardening, 

nonmigrating, nonskinning, and nondrying. 

E. Metal Flashing Sheet:  Refer to Division 07 Section “Sheet Metal, Flashing and 

Trim.” 

F. Roofing Granules:  Ceramic-coated roofing granules, No. 11 screen size with 

100 percent passing No. 8 sieve and 98 percent of mass retained on No. 40 

sieve, color to match roofing membrane. 

G. Miscellaneous Accessories:  Provide those recommended by roofing system 

manufacturer. 
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2.3 ROOF INSULATION 

A. General:  Preformed roof insulation boards manufactured or approved by 

membrane roofing manufacturer, selected from manufacturer's standard sizes 

suitable for application, of thicknesses indicated. 

1. Refer to Division 6 Section “Rough Carpentry” for composite nail base 

insulated sheathing for roof-side or parapet applications indicated. 

B. Polyisocyanurate Board Insulation:  ASTM C 1289, Type II, Class 1, Grade 2, felt or 

glass-fiber mat facer on both major surfaces. 

1. (Related composite nail base insulated sheathing for parapet 

applications is specified in Division 6 Section “Rough Carpentry.”) 

C. Tapered Insulation:  Provide factory-tapered insulation boards fabricated to 

slope of 1/4 inch per 12 inches unless otherwise indicated. 

2.4 INSULATION ACCESSORIES 

A. General:  Furnish roof insulation accessories recommended by insulation 

manufacturer for intended use and compatibility with membrane roofing. 

B. Fasteners:  Factory-coated steel fasteners and metal or plastic plates 

complying with corrosion-resistance provisions in FM Approvals 4470, designed 

for fastening roofing membrane components to substrate; tested by 

manufacturer for required pullout strength, and acceptable to roofing system 

manufacturer. 

1. Metal Decks:  Provide insulation mechanical fasteners and metal plates 

for metal decks that have been factory coated for corrosion resistance, 

and when subjected to 30 Kesternich cycles, must show less than 10 

percent red rust, conforming to Factory Mutual 4470.  Acceptable 

insulation fastener types for metal decks are listed below: 

a. Dekfast #12 + Dekfast Steel Hexagonal Plates, by Construction 

Fasteners, Inc. 

b. #12 Standard Roofing Fastener by Olympic Fasteners. 

C. Insulation Adhesive:  Provide the following. 

1. Bead-Applied Insulation Adhesive:  Insulation manufacturer's 

recommended bead-applied, low-rise, one-component or multi-

component urethane adhesive formulated to attach roof insulation to 

substrate or to another insulation layer. 

D. Cover Board:   

1. ASTM C1278 compliant, moisture-resistant, gypsum-cellulose board with 

maximum 10% water absorption by weight per ASTM C473; mold-resistant 

per ASTM D3273, 1/2-inch thick.  USG Corporation; “Securock.” 

E. Substrate Joint Tape:  6- or 8-inch- wide, coated, glass-fiber joint tape. 

F. Insulation – Acoustic Steel for Deck:  Sound absorbing strip of glass or mineral 

fiber for depth of deck, is specified in Division 5 Section “Steel Deck.” 
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2.5 WALKWAYS 

A. Walkway Cap Sheet Strips:  ASTM D 6164, Grade G, Type I or II, SBS-modified 

asphalt sheet (polyester fabric reinforced) or ASTM D 6163, Grade G, Type I or II, 

SBS-modified asphalt sheet (glass fiber reinforced); granular surfaced; suitable 

for application method specified.  Siplast “Paratread Roof Protection Material” 

basis of design. 

1. Granule Color:  Contrast color to capsheet, selected from manufacturer’s 

standards. 

2. Thickness:  5.5 mm - (0.217 in). 

3. Weight:  8.8 Kg/m2 - (1.8 lbs/ft2). 

4. Width:  76.2 cm (30 in). 

• EXECUTION 

2.6 PREPARATION 

A. Provide complete tear-off of existing membrane roofing in accordance with 

Division 7 Section “Preparation for Re-Roofing” and with project phasing 

requirements. 

B. General:  Sweep or vacuum all surfaces, removing all loose aggregate and 

foreign substances prior to commencement of roofing. Coordinate 

disconnection removal reinstallation and reconnection of all roof top plumbing, 

mechanical, and electrical items that may have been connected or installed 

prior to roofing that requires roofing to be properly installed or flashed. 

2.7 SUBSTRATE PREPARATION AND INSULATION INSTALLATION 

A. Insulation:  Comply with insulation manufacturer's instructions and 

recommendations for the handling, installation, and bonding or anchorage of 

insulation to substrate.  Examine substrate before starting work.  Surfaces to 

receive insulation shall be clean, smooth, and dry.  Verify that wood blocking 

has been installed at edges, walls, and other openings.  Install insulation panels 

with end joints offset; edges of the panels shall be in moderate contact without 

forcing applied in strict accordance with the insulation manufacturer's 

requirements and the following instructions. 

1. Acoustical Steel Deck Sound-Absorbing Insulation:  Install manufacturer's 

standard premolded roll or strip of mineral fiber into topside of deck prior 

to installation of base layer and tapered layers of roofing insulation. 

B. Install insulation with long joints of insulation in a continuous straight line with 

end joints staggered between rows, abutting edges and ends between boards.  

Fill gaps exceeding 1/4 inch with insulation. 

1. Cut and fit insulation within 1/4 inch of nailers, projections, and 

penetrations. 

C. Install one or more layers of insulation under area of roofing to achieve required 

thickness.  Where overall insulation thickness is 2 inches or greater, install 2 or 
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more layers with joints of each succeeding layer staggered from joints of 

previous layer a minimum of 12 inches in each direction. 

1. At sloping deck, provide two layers of 2 inch thickness polyisocyanurate.  

Install coverboard over this insulation.  Crickets, cants, and tapered edge 

strips are also in addition to the isocyanurate insulation board thickness. 

2. At level decks, provide polyisocyanurate insulation thickness indicated, in 

two layers unless noted otherwise.  Install coverboard over this insulation.  

Crickets, cants, and tapered edge strips are also in addition to the 

isocyanurate insulation board thickness for the primary roof planes. 

D. Mechanically Fastened and Adhered Insulation:  Install first layer of insulation to 

deck using mechanical fasteners specifically designed and sized for fastening 

specified board-type roof insulation to deck type. 

1. Fasten first layer of insulation over entire area of roofing at spacing as 

required by FM for Windstorm Resistance Classification I-90.  Run long joints 

for insulation in continuous straight lines, perpendicular to roof slope with 

end joints staggered between rows.   

2. Set each subsequent layer of insulation in ribbons of bead-applied 

insulation adhesive, firmly pressing and maintaining insulation in place.  

Provide adhesive bead spacing as required for uplift requirements at roof 

field, perimeter and corner applications.  Stagger joints of second layer a 

minimum of 12 inches each direction from joints of first layer.   

E. Install cover boards over insulation with long joints in continuous straight lines 

with end joints staggered between rows, set in adhesive for full bond.  Offset 

joints a minimum of 6 inches in each direction from joints of insulation below.  

Loosely butt cover boards together.  Tape joints if required by roofing system 

manufacturer. 

1. Cricket Areas:  Construct crickets of tapered polyisocyanurate panels 

between the roof drains.  Install each cricket directly over the surface of 

the top layer of insulation to facilitate prompt and complete removal of 

water to each roof drain. 

2. Trim surface of insulation where necessary at roof drains so completed 

surface is flush with ring of drain. 

2.8 ROOF MEMBRANE INSTALLATION 

A. Prime all lap areas prior to installation for the base sheet. 

B. Install roofing membrane system according to roofing system manufacturer's 

written instructions and applicable recommendations in ARMA/NRCA's “Quality 

Control Guidelines for the Application of Polymer Modified Bitumen Roofing.” 

1. Install roofing system MBS-2-I-L-M, according to roof assembly 

identification matrix and roof assembly layout illustrations in “The NRCA 

Roofing and Waterproofing Manual” and to requirements in this Section. 

C. Coordinate installation of roofing system so insulation and other components of 

the roofing membrane system not permanently exposed are not subjected to 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

MODIFIED BITUMINOUS MEMBRANE ROOFING 075200 - 12 

precipitation or left uncovered at the end of the workday or when rain is 

forecast. 

1. At end of each day's work, provide tie-offs to cover exposed roofing 

membrane sheets and insulation with a course of coated felt set in roofing 

cement, with joints and edges sealed. 

2. Complete terminations and base flashings and provide temporary seals to 

prevent water from entering completed sections of roofing system. 

3. Remove and discard temporary seals before beginning work on adjoining 

roofing. 

D. Substrate-Joint Penetrations:  Prevent adhesives from penetrating substrate 

joints, entering building, or damaging roofing system components or adjacent 

building construction. 

E. Aesthetic Considerations:  The overall appearance of the finished roof 

application is a standard requirement for this project.  The Contractor shall 

make necessary preparations, utilize recommended application techniques, 

apply the specified materials (i.e. granules, metallic powder, etc.), and exercise 

care in ensuring that the finished application is acceptable to the Owner. 

F. The Manufacturer’s Quality Control Representative shall visit the site every other 

week, and at conclusion of the project.  Representative shall provide 24 hour 

notice to the Owner of all visits made to the site and shall submit to the 

Architect/Engineer, within 3 days following site visits, written reports of findings 

from their field visits.  Failure to provide visits and reports shall be cause for 

withholding pay application for roofing materials and labor and shall be cause 

of removal of roofing contractor from project without further notice. 

G. Priming:  Prime metal flanges (all jacks, edge metal, lead drain flashings, etc.) 

and concrete and masonry surfaces with a uniform coating of asphalt primer 

ASTM D 41. 

H. Adhesive Consistency:  Cutting or alterations of adhesives, primer, and sealants 

will not be permitted. 

I. Roofing Application:  Apply all layers of roofing free of wrinkles, creases or 

fishmouths.  Exert sufficient pressure on the roll during application to ensure 

prevention of air pockets.  Lap seams in the base ply layer should not coincide 

with the lap seams of the finish ply layer.  Heat-weld lap seams in accordance 

with membrane manufacturer’s recommendations.  The courses should be 

staggered to ensure this. 

1. Apply all layers of roofing perpendicular to the slope of the deck. 

2. Fully bond the base ply to the prepared substrate, having a minimum of 

three (3) inch side and end laps.  Each sheet shall be applied directly in 

cold-applied adhesive. 

3. Fully bond the finish ply to the base ply, having a minimum of three (3) 

inch side and end laps.  Each sheet shall be applied directly in cold-

applied adhesive. 

4. Maximum sheet lengths and special fastening of the specified roof 

membrane system may be required at various slope increments where the 
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roof deck slope exceeds one-half (1/2) inch per foot.  The manufacturer 

shall provide acceptable sheet lengths and the required fastening 

schedule for all roofing sheet applications to applicable roof slopes. 

J. Liquid-Applied Roofing and Flashing Application:  At low slope areas and 

membrane penetration flashing applications install in accordance with 

manufacturer’s instructions.  Provide primer or SBS membrane base-ply to the 

secured top surface of the completed modified bitumen roofing system as 

required by fluid-applied roofing system for warranted application.  The 

polyester-reinforced liquid-applied roof membrane will be installed to the top 

surface of the prepared substrate. 

1. Flash standard base flashings:  Install polyester-reinforced liquid-applied 

flashings in areas shown on the details.  Bond the flashings directly to the 

surface of the modified bitumen roofing system completed cap sheet.  

2. Flash with Polyester-Reinforced Liquid-Applied Flashings:  Install the 

catalyzed flashing resin on the surface of the modified bitumen roofing 

system completed cap sheet and the vertical primed surface of the walls 

and penetrations.  Place flashing resin on the back of the reinforcing 

fleece and install in place at the flashing.  Coat the top layer of the fleece 

with an additional layer of flashing resin. 

3. Install Polyester-Reinforced Liquid-Applied Roof Membrane:  When the 

flashing has set up, install the polyester-reinforced liquid-applied roof 

membrane resin directly to the top surface of the prepared substrate.  

Imbed the fleece in the resin, and topcoat with another layer of resin in 

accordance with manufacturer’s instructions. 

K. Flashing Application:  Use only cold applied adhesive.  Flash masonry, wood 

and plywood parapet walls and curbs using the modified bitumen reinforcing 

sheet and the metal foil flashing membrane.  The reinforcing sheet shall have 

minimum three (3) inch laps, extending a minimum of three (3) inches onto the 

base ply surface and on vertical wood or masonry substrate as indicated.  After 

the finish ply has been applied to the top of the cant, prepare the surface area 

that is to receive flashing coverage by application of asphalt primer to foil 

surfaces; allowing primer to dry thoroughly.  Adhesive apply the metal foil 

flashing into place using three foot lengths (cut from the end of roll) and using 

the factory selvage edge for laps, extending a minimum of four (4) inches 

beyond the toe of the cant onto the prepared surface of the finished roof.  

Exert pressure on the flashing sheet during application to ensure complete 

contact with the wall/roof surfaces, preventing air pockets; this can be 

accomplished by using a damp sponge or shop rag.  Check and seal all loose 

laps and edges.  Nail the top edge of the flashing on nine (9) inch centers.  

(See manufacturer's schematic for visual interpretation). 

1. At masonry wall and parapet surfaces, extend flashing a minimum of 

three (3) inches onto the base ply surface and three (3) inches up the 

parapet wall above the cant.  Adhere the reinforcing sheet by adhesive; 

ensuring full adhesion.  Never coincide the laps of the metal foil flashing 

layer with the lap seams in the reinforcing layer.   
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2. A wood or plywood parapet walls and curbs, extend flashing a minimum 

of three inches onto the base ply surface and to the top of the parapet 

wall, curb, etc.  Nail the reinforcing sheet on twelve (12) inch centers in all 

directions to the vertical wood surface from the top of the cant to top of 

wall, curb, etc.  Adhere the remainder of sheet that extends over the cant 

and roof level.   

L. Water Cut-Off:  At end of day's work, or when precipitation is imminent, 

construct water cut-off at all open edges.  Cut-offs can be built using asphalt or 

plastic cement and roofing felts, constructed to withstand protracted periods 

of service.  Cut-offs must be completely removed prior to the resumption of 

roofing. 

2.9 ROOF SYSTEM INTERFACE WITH RELATED COMPONENTS 

A. The following is a list of verbal descriptions for correct installation of components 

integrated into the roof membrane assembly.  In all cases, unless otherwise 

approved, incorporate flanged components into the system between the 

application of the base ply and the finish ply.  The flange must be primed with a 

uniform coating of approved ASTM D 41 asphalt primer and allowed to dry 

thoroughly; all flanges must be set in approved mastic. 

1. Metal flashings:  Completely prime metal flanges and allow to dry prior to 

installation.    After the base ply and continuous cleat (if applicable) have 

been installed, set the flange in mastic and stagger nail every three (3) 

inches on center.  Strip-in the flange using the cap ply material, extending 

a minimum of four (4) inches beyond the edge of the flange.    SEE ITEM:  

SEALANT, for finish of this detail. 

2. Walktread:  Cut the walktread into maximum five (5) foot lengths and 

allow to relax until flat.  Adhere the sheet using the specified plastic 

cement.  The cement is applied to the back of the product in spots of five 

(5) inches by five (5) inches in accordance with the pattern as supplied by 

the walktread manufacturer.  Apply the cement using a three eighths 

(3/8) inch thickness.  Walk-in each sheet after application to ensure 

proper adhesion.  Use a minimum spacing of two (2) inches between 

sheets to allow for proper drainage. 

3. Sealant:  Caulk all exposed finish ply edges at all flashings, with a smooth 

continuous bead of approved sealant. 

2.10 FIELD QUALITY CONTROL AND INSPECTIONS 

A. Site Condition:  All areas around job site shall be free of debris, roofing 

materials, equipment and related items after completion of job. 

B. Notification of Completion:  Contractor shall notify manufacturer by means of 

manufacturer's printed Notification of Completion form of job completion in 

order to schedule a final inspection date. 

C. Final Inspection 

1. Post-Installation Meeting:  Hold a meeting at the completion of the 

project, attended by all parties that were present at the pre-job 
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conference.  A punch list of items required for completion shall be 

compiled by the Contractor and the manufacturer's representative.  

Complete, sign, and mail the punch list form to the manufacturer's 

headquarters. 

2. Drain Verification:  At final inspection of all work, verify that all drains, 

scuppers, etc., are functioning properly.  Drains shall have adequate 

strainers. 

D. Issuance of the Guarantee:  Complete all post installation procedures and 

meet the manufacturer's final endorsement for issuance of the specified 

guarantee. 

E. Within thirty (30) days of Substantial Completion roofing contractor shall perform 

an infrared survey to ascertain the presence of moisture in the roof system and 

submit copies to Contractor, Owner and Architect.  Any finding of moisture shall 

be remedied and necessary repairs made in compliance with manufacturer’s 

warranty requirements. 

F. Two-Year Inspection:  Contact the manufacturer during the ninety (90) day 

period immediately preceding the two (2) year anniversary of the guarantee 

date to arrange for a mandatory two-year inspection.  The inspection shall be 

attended by the Owner, Architect-Engineer, and Contractor and the 

manufacturer's representative.  A two-year inspection punchlist shall be 

compiled by the manufacturer and submitted to the Contractor for his 

completion.  Upon completion, sign and mail the punchlist form to the 

manufacturer's headquarters, verifying that all items are in accordance with 

the manufacturer's recommendations. 

END OF SECTION 075200 
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SECTION 076200 - SHEET METAL FLASHING AND TRIM 

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. Formed Products: 

a. Flat metal wall panels and associated “J” and corner trim. 

b. Counterflashing 

c. Skid curb coping 

d. Roof parapet coping 

e. Scupper box 

f. Welded curb cap 

g. Metal roof boiler flue overlay 

h. Standing seam metal curb cap 

i. Lead flashing at roof drains 

j. Metal “z” trim at cafeteria sloped soffit 

k. Miscellaneous closures and trim. 

B. Related Sections: 

1. Division 06 Section "Rough Carpentry" for wood nailers, curbs, and blocking. 

2. Division 07 Section “Modified Bitumen Roofing" for installing sheet metal 

flashing and trim integral with membrane roofing. 

3. Division 07 Section "Roof Accessories" for equipment supports, piping supports, 

and other manufactured roof accessory units. 

1.3 PERFORMANCE REQUIREMENTS 

A. General:  Sheet metal flashing and trim assemblies as indicated shall withstand wind 

loads, structural movement, thermally induced movement, and exposure to 

weather without failure due to defective manufacture, fabrication, installation, or 

other defects in construction.  Completed sheet metal flashing and trim shall not 

rattle, leak, or loosen, and shall remain watertight. 
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B. Thermal Movements:  Provide sheet metal flashing and trim that allows for thermal 

movements from ambient and surface temperature changes. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 

surfaces. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, 

material descriptions, dimensions of individual components and profiles, and finishes 

for each manufactured product and accessory. 

B. Shop Drawings:  Show fabrication and installation layouts of sheet metal flashing 

and trim, including plans, elevations, locations, and keyed details.  Distinguish 

between shop- and field-assembled work.  Include the following: 

1. Identification of material, thickness, weight, and finish for each item and 

location in Project. 

2. Details for forming sheet metal flashing and trim, including profiles, shapes, 

seams, and dimensions. 

3. Details for joining, supporting, and securing sheet metal flashing and trim, 

including layout of fasteners, cleats, clips, and other attachments.  Include 

pattern of seams. 

4. Details of termination points and assemblies, including fixed points. 

5. Details of edge conditions, including eaves and counter flashings as 

applicable. 

6. Details of special conditions. 

7. Details of connections to adjoining work. 

8. Detail formed flashing and trim at a scale of not less than 3 inches per 12 

inches. 

C. Samples for Initial Selection:  For each type of sheet metal flashing, trim, and 

accessory indicated with factory-applied color finishes involving color selection. 

D. Samples for Verification:  For each type of exposed finish required, prepared on 

Samples of size indicated below: 

1. Sheet Metal Flashing:  12 inches long by actual width of unit, including finished 

seam and in required profile.  Include fasteners, cleats, clips, closures, and 

other attachments. 

a. Trim, metal closures, furring/edge trims, edge fascia, compression band 

trim and miscellaneous fabrications.  

b. Flat Metal Panel and associated “J” and corner trims. 

E. Qualification Data:  For qualified fabricator. 

F. Maintenance Data:  For sheet metal flashing, trim, and accessories to include in 

maintenance manuals. 
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G. Warranty:  Sample of special warranty. 

1.5 QUALITY ASSURANCE 

A. Fabricator Qualifications:  Shop that employs skilled workers who custom fabricate 

sheet metal flashing and trim similar to that required for this Project and whose 

products have a record of successful in-service performance. 

B. Sheet Metal Flashing and Trim Standard:  Comply with SMACNA's "Architectural 

Sheet Metal Manual" unless more stringent requirements are specified or shown on 

Drawings. 

C. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for fabrication and 

installation. 

1. Build mockup of typical roof edge fascia and metal eave cladding; flat metal 

panel and associated “J” and corner trim; compression band trim and pipe 

cover. 

2. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically 

approves such deviations in writing. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Do not store sheet metal flashing and trim materials in contact with other materials 

that might cause staining, denting, or other surface damage.  Store sheet metal 

flashing and trim materials away from uncured concrete and masonry. 

B. Protect strippable protective covering on sheet metal flashing and trim from 

exposure to sunlight and high humidity, except to the extent necessary for the 

period of sheet metal flashing and trim installation. 

1.7 WARRANTY 

A. Special Warranty on Finishes:  Manufacturer's standard form in which manufacturer 

agrees to repair finish or replace sheet metal flashing and trim that shows evidence 

of deterioration of factory-applied finishes within specified warranty period. 

1. Exposed Panel Finish:  Deterioration includes, but is not limited to, the following: 

a. Color fading more than 5 Hunter units when tested according to 

ASTM D 2244. 

b. Chalking in excess of a No. 8 rating when tested according to 

ASTM D 4214. 

c. Cracking, checking, peeling, or failure of paint to adhere to bare metal. 
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2. Finish Warranty Period:  20 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 SHEET METALS 

A. General:  Protect mechanical and other finishes on exposed surfaces from damage 

by applying a strippable, temporary protective film before shipping. 

B. Aluminum Sheet:  ASTM B 209 , alloy as standard with manufacturer for finish 

required, with temper as required to suit forming operations and performance 

required. 

1. Surface:  Smooth, flat. 

2. As-Milled Finish:  Standard two-side bright finish. 

3. Exposed Coil-Coated Finishes: 

a. Three-Coat Fluoropolymer:  AAMA 620.  Fluoropolymer finish containing 

not less than 70 percent PVDF resin by weight in both color coat and 

clear topcoat.  Prepare, pretreat, and apply coating to exposed metal 

surfaces to comply with coating and resin manufacturers' written 

instructions. 

b. Metallic Fluoropolymer:  AAMA 620.  Three-coat fluoropolymer finish with 

suspended metallic flakes containing not less than 70 percent PVDF resin 

by weight in both color coat and clear topcoat.  Prepare, pretreat, and 

apply coating to exposed metal surfaces to comply with coating and 

resin manufacturers' written instructions. 

c. Color:  As selected by Architect from manufacturer's full range including 

metallic. 

d. Concealed Finish:  Pretreat with manufacturer's standard white or light-

colored acrylic or polyester backer finish, consisting of prime coat and 

wash coat with a minimum total dry film thickness of 0.5 mil. 

C. Metallic-Coated Steel Sheet:  Restricted flatness steel sheet, metallic coated by the 

hot-dip process and prepainted by the coil-coating process to comply with 

ASTM A 755/A 755M. 

1. Zinc-Coated (Galvanized) Steel Sheet:  ASTM A 653/A 653M, G90 (Z275) 

coating designation; structural quality. 

2. Aluminum-Zinc Alloy-Coated Steel Sheet:  ASTM A 792/A 792M, Class AZ50 

coating designation, Grade 40 (Class AZM150 coating designation, 

Grade 275); structural quality. 

3. Surface:  Smooth, flat. 

4. Exposed Coil-Coated Finish: 

a. Three-Coat Fluoropolymer:  AAMA 621.  Fluoropolymer finish containing 

not less than 70 percent PVDF resin by weight in both color coat and 

clear topcoat.  Prepare, pretreat, and apply coating to exposed metal 
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surfaces to comply with coating and resin manufacturers' written 

instructions. 

b. Metallic Fluoropolymer:  AAMA 621.  Three-coat fluoropolymer finish with 

suspended metallic flakes containing not less than 70 percent PVDF resin 

by weight in both color coat and clear topcoat.  Prepare, pretreat, and 

apply coating to exposed metal surfaces to comply with coating and 

resin manufacturers' written instructions. 

5. Color:  As selected by Architect from manufacturer's full range. 

6. Concealed Finish:  Pretreat with manufacturer's standard white or light-

colored acrylic or polyester backer finish, consisting of prime coat and wash 

coat with a minimum total dry film thickness of 0.5 mil (0.013 mm). 

D. Schedule of Sheet Metal Thicknesses: See Schedule on the Construction Drawings. 

 

2.2 MISCELLANEOUS MATERIALS 

A. General:  Provide materials and types of fasteners, solder, welding rods, protective 

coatings, separators, sealants, and other miscellaneous items as required for 

complete sheet metal flashing and trim installation and recommended by 

manufacturer of primary sheet metal unless otherwise indicated. 

B. Fasteners:  Wood screws, annular threaded nails, self-tapping screws, self-locking 

rivets and bolts, and other suitable fasteners designed to withstand design loads 

and recommended by manufacturer of primary sheet metal. 

1. General:  Blind fasteners or self-drilling screws, gasketed, with hex-washer 

head. 

a. Blind Fasteners:  High-strength aluminum or stainless-steel rivets suitable 

for metal being fastened. 

2. Fasteners for Aluminum Sheet:  Aluminum or Series 300 stainless steel. 

C. Sealant Tape:  Pressure-sensitive, 100 percent solids, gray polyisobutylene 

compound sealant tape with release-paper backing.  Provide permanently elastic, 

nonsag, nontoxic, nonstaining tape 1/2 inch wide and 1/8 inch thick. 

D. Elastomeric Sealant:  ASTM C 920, elastomeric polyurethane polymer sealant; low 

modulus; of type, grade, class, and use classifications required to seal joints in sheet 

metal flashing and trim and remain watertight. 

E. Bituminous Coating:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

F. Asphalt Roofing Cement:  ASTM D 4586, asbestos free, of consistency required for 

application. 
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2.3 FABRICATION, GENERAL 

A. General:  Custom fabricate sheet metal flashing and trim to comply with 

recommendations in SMACNA's "Architectural Sheet Metal Manual" that apply to 

design, dimensions, geometry, metal thickness, and other characteristics of item 

indicated.  Fabricate items at the shop to greatest extent possible. 

1. Fabricate sheet metal flashing and trim in thickness or weight needed to 

comply with performance requirements, but not less than that specified for 

each application and metal. 

2. Obtain field measurements for accurate fit before shop fabrication. 

3. Form sheet metal flashing and trim without excessive oil canning, buckling, 

and tool marks and true to line and levels indicated, with exposed edges 

folded back to form hems. 

4. Conceal fasteners and expansion provisions where possible.  Exposed 

fasteners are not allowed on faces exposed to view. 

B. Fabrication Tolerances:  Fabricate sheet metal flashing and trim that is capable of 

installation to a tolerance of 1/4 inch in 20 feet on slope and location lines as 

indicated and within 1/8-inch offset of adjoining faces and of alignment of 

matching profiles. 

C. Sealed Joints:  Form non-expansion but movable joints in metal to accommodate 

elastomeric sealant. 

D. Expansion Provisions:  Where lapped expansion provisions cannot be used, form 

expansion joints of intermeshing hooked flanges, not less than 1 inch deep, filled 

with butyl sealant concealed within joints. 

E. Fabricate cleats and attachment devices from same material as accessory being 

anchored or from compatible, noncorrosive metal. 

F. Fabricate cleats and attachment devices of sizes as recommended by SMACNA's 

"Architectural Sheet Metal Manual" for application, but not less than thickness of 

metal being secured. 

G. Seams:  Fabricate nonmoving seams with flat-lock seams.  Form seams and seal 

with elastomeric sealant unless otherwise recommended by sealant manufacturer 

for intended use. 

1. Seams for Aluminum:  Fabricate nonmoving seams with flat-lock seams.   

2. All exposed corners and termination flanges are to be fully welded. 

H. Do not use graphite pencils to mark metal surfaces. 

2.4 LOW-SLOPE ROOF SHEET METAL FABRICATIONS 

A. Parapet and Skid Curb Copings:  Fabricate in minimum 96-inch- long, but not 

exceeding 10-foot- long, sections.  Furnish with 6-inch- wide, joint cover plates. 
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1. Joint Style:  Butt, with 12-inch- wide, concealed backup plate. 

2. Fabricate from the following materials: 

a. Fabricate from the following materials: As shown on the Metal Flashing 

Schedule on the Construction Drawings. 

B. Scupper Box: Fabricate to size detailed using the materials listed in the Metal 

Flashing Schedule on the Construction Drawings. 

C. Welded Curb Cap: Fabricate to size detailed using the materials listed in the Metal 

Flashing Schedule on the Construction Drawings. 

2.6 FORMED SHEET METAL FABRICATIONS AND TRIM 

A. Flat Metal Panel:  Fabricate from the following materials: 

1. Steel:  As shown on the Metal Flashing Schedule on the Construction Drawings. 

B. “J” and Corner Trim: 

1. Steel:  As shown on the Metal Flashing Schedule on the Construction Drawings. 

C. Furring/edge trim: 

1. Steel:  As shown on the Metal Flashing Schedule on the Construction Drawings. 

D. Closures: 

1. Steel:  As shown on the Metal Flashing Schedule on the Construction Drawings. 

E. Roof Deck Closures: 

1. Galvanized Steel:  As shown on the Metal Flashing Schedule on the 

Construction Drawings. 

F. “Z” Trim at Cafeteria Acoustical Panels: 

 1. Aluminum: As shown on the Metal Flashing Schedule on the Construction   

  Drawings. 

G. Counter Flashing: 

 1. Aluminum: As shown on the Metal Flashing Schedule on the Construction   

  Drawings. 

H. Filler Plate at Abandoned Vents and Chases: 

 1. Aluminum: As shown on the Metal Flashing Schedule on the Construction   

  Drawings. 

I. Standing Seam Curb Caps at Abandoned Roof Curbs:  

 1. Steel: As shown on the Metal Flashing Schedule on the Construction    

 Drawings.  

 

 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 

locations, dimensions and other conditions affecting performance of the Work. 
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1. Verify compliance with requirements for installation tolerances of substrates. 

2. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 

securely anchored. 

B. For the record, prepare written report, endorsed by Installer, listing conditions 

detrimental to performance of the Work. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION, GENERAL 

A. General:  Anchor sheet metal flashing and trim and other components of the Work 

securely in place, with provisions for thermal and structural movement.  Use 

fasteners, solder, welding rods, protective coatings, separators, sealants, and other 

miscellaneous items as required to complete sheet metal flashing and trim system. 

1. Install sheet metal flashing and trim true to line and levels indicated.  Provide 

uniform, neat seams with minimum exposure of solder, welds, and sealant. 

2. Install sheet metal flashing and trim to fit substrates and to result in watertight 

performance.  Verify shapes and dimensions of surfaces to be covered before 

fabricating sheet metal. 

3. Install exposed sheet metal flashing and trim without excessive oil canning, 

buckling, and tool marks. 

4. Install sealant tape where indicated. 

5. Torch cutting of sheet metal flashing and trim is not permitted. 

6. Do not use graphite pencils to mark metal surfaces. 

B. Metal Protection:  Where dissimilar metals will contact each other or corrosive 

substrates, protect against galvanic action by painting contact surfaces with 

bituminous coating or by other permanent separation as recommended by 

SMACNA. 

1. Coat back side of uncoated aluminum sheet metal flashing and trim with 

bituminous coating where flashing and trim will contact wood, ferrous metal, 

or cementitious construction. 

C. Expansion Provisions:  Provide for thermal expansion of exposed flashing and trim.  

Space movement joints at a maximum of 10 feet with no joints allowed within 24 

inches of corner or intersection.  Where lapped expansion provisions cannot be 

used or would not be sufficiently watertight, form expansion joints of intermeshing 

hooked flanges, not less than 1 inch deep, filled with sealant concealed within 

joints. 

D. Fastener Sizes:  Use fasteners of sizes that will penetrate wood sheathing not less 

than 1-1/4 inches for nails and not less than 3/4 inch for wood screws. 

E. Seal joints as shown and as required for watertight construction. 
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1. Where sealant-filled joints are used, embed hooked flanges of joint members 

not less than 1 inch into sealant.  Form joints to completely conceal sealant.  

When ambient temperature at time of installation is moderate, between 40 

and 70 deg F , set joint members for 50 percent movement each way.  Adjust 

setting proportionately for installation at higher ambient temperatures.  Do not 

install sealant-type joints at temperatures below 40 deg F . 

2. Prepare joints and apply sealants to comply with requirements in Division 07 

Section "Joint Sealants." 

F. Soldered Joints:  Clean surfaces to be soldered, removing oils and foreign matter.  

Pre-tin edges of sheets to be soldered to a width of 1-1/2 inches , except reduce 

pre-tinning where pre-tinned surface would show in completed Work. 

1. Do not solder metallic-coated steel and aluminum sheet. 

2. Do not use torches for soldering.  Heat surfaces to receive solder and flow 

solder into joint.  Fill joint completely.  Completely remove flux and spatter from 

exposed surfaces. 

3.3 ROOF FLASHING INSTALLATION 

A. General:  Install sheet metal flashing and trim to comply with performance 

requirements and SMACNA's "Architectural Sheet Metal Manual."  Provide 

concealed fasteners where possible, set units true to line, and level as indicated.  

Install work with laps, joints, and seams that will be permanently watertight and 

weather resistant. 

B. Roof Edge Fascia:  Anchor to resist uplift and outward forces according to 

recommendations in SMACNA's "Architectural Sheet Metal Manual" and as 

indicated.  Interlock bottom edge of roof edge flashing with continuous cleat 

anchored to substrate at staggered 3-inch centers. 

3.4 ERECTION TOLERANCES 

A. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed 

tolerance of 1/4 inch in 20 feet on slope and location lines as indicated and within 

1/8-inch offset of adjoining faces and of alignment of matching profiles. 

B. Installation Tolerances:  Shim and align sheet metal flashing and trim within installed 

tolerances specified in MCA's "Guide Specification for Residential Metal Roofing." 

3.5 CLEANING AND PROTECTION 

A. Clean exposed metal surfaces of substances that interfere with uniform oxidation 

and weathering. 

B. Clean and neutralize flux materials.  Clean off excess solder. 

C. Clean off excess sealants. 
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D. Remove temporary protective coverings and strippable films as sheet metal flashing 

and trim are installed unless otherwise indicated in manufacturer's written 

installation instructions.  On completion of installation, remove unused materials and 

clean finished surfaces.  Maintain in a clean condition during construction. 

E. Replace sheet metal flashing and trim that have been damaged or that have 

deteriorated beyond successful repair by finish touchup or similar minor repair 

procedures. 

END OF SECTION 076200 
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SECTION 077200 - ROOF ACCESSORIES 

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. This Section includes the following: 

1. Prefabricated Pipe/Column Flashing 

2. Prefabricated Pipe Support 

3. Prefabricated Line Set Support 

4. Prefabricated Duct Support 

5. Prefabricated Gas Line Supports 

6. Prefabricated Small Pipe Chase Housing 

7. Roof Hatch 

B. Related Sections include the following: 

1. Division 07 low-slope roofing Sections for roofing accessories. 

2. Division 07 Section "Sheet Metal Flashing and Trim" for shop- and field-

fabricated metal flashing and counterflashing, roof expansion-joint covers, and 

miscellaneous sheet metal trim and accessories. 

1.3 SUBMITTALS 

A. Product Data:  For each type of roof accessory indicated.  Include construction 

details, material descriptions, dimensions of individual components and profiles, and 

finishes. 

B. Shop Drawings:  Show fabrication and installation details for roof accessories.  Show 

layouts of roof accessories including plans and elevations.  Indicate dimensions, 

weights, loadings, required clearances, method of field assembly, and components.  

Include plans, elevations, sections, details, and attachments to other work. 

C. Samples:  For each type of exposed factory-applied finish required and for each 

type of roof accessory indicated, prepared on Samples of size to adequately show 

color. 
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1.4 QUALITY ASSURANCE 

A. Sheet Metal Standard:  Comply with SMACNA's "Architectural Sheet Metal Manual" 

details for fabrication of units, including flanges and cap flashing to coordinate with 

type of roofing indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Pack, handle, and ship roof accessories properly labeled in heavy-duty packaging 

to prevent damage. 

1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify required openings for each type of roof accessory by 

field measurements before fabrication and indicate measurements on Shop 

Drawings. 

1.7 COORDINATION 

A. Coordinate layout and installation of roof accessories with roofing membrane and 

base flashing and interfacing and adjoining construction to provide a leakproof, 

weathertight, secure, and noncorrosive installation. 

1. With Architect's approval, adjust location of roof accessories that would 

interrupt roof drainage routes. 

PART 2 - PRODUCTS 

2.1 METAL MATERIALS 

A. PREFABRICATED FLASHINGS 

1. Provide products as manufactured by Thaler Metal Industries, 1-800-387-7217 

(Mississauga, Ontario, Canada) or 1-800-576-1200 (New Braunfels, TX) or provide 

equal products by another manufacturer approved in advance by the 

Architect, based  upon:  

a. 20 year warrantee against leaks, condensation and defects in materials 

and manufacture, as applicable; compliance with CSA B272-93 

(Prefabricated Self-Sealing Roof Vent Flashings) air barrier design using 

EPDM seals only; maintenance free design; materials and sizes options, 

and thicknesses; treated deck flange, as applicable; written installation 

instructions. 
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b. Thaler Model MERS-615A Pipe Support (double, plan pipe). 

1) Height: 24” with 4” adjustment. 

2) Description: Round hollow section of 6061-T aluminum support with 

threaded leg assembly for vertical adjustment and mounting plate; 

single stainless steel pipe roller assembly. 

3) Spacing: as shown on the Construction Drawings. 

 

b. Thaler Metal Industries Model MERS-800A Duct Support 

1) Height: 24” with 4” adjustment.2)  

2) Description: A pair of round urethane insulated hollow sections of 

6061-T6 aluminum supports with treaded assembly for vertical 

adjustment and mounting plate, mounting hardware and cross-bar 

carrier with EPDM end caps. 

3) Spacing: as shown on the Construction Drawings. 

 

d.  Thaler Metal Industries Model SPJ-1 Round Split Flashing. 

1) Height: 12 inches. 

2) Diameter: Coordinate with structural and mechanical requirements. 

3) Description: Round split flasings consist of a split stainless steel flashing 

sleeve with integral deck flange and spllit coolie-hat cap fitted with 

an EPDM triple pressure grommet seal.  

4) Material: Stainless Steel. 

e. Thaler MEF-9 Modcon Gas Pipe Flashing 

1) Height: 12 inches. 

2) Diameter: Coordinate with structural requirements. 

3) Description: Gas pipe flashings consist of a metal sleeve with 

perforated dollar and integral deck flange, and removeable collar 

with EPDM triple pressure grommet seal.  

4) Material: Aluminum 

 

2. Provide products as manufactured by Smart Box Inc., PO box 507, Oakdale, 

New York 11769 (Ph 631 589-3151) or provide equal products by another 

manufacturer approved in advance by the Architect, based  upon: 

 

a. Smart Box Small Pipe Chase Housing Model AL 701. 

1) Housing size: 16 ½ inches long by 9 ¾ inches wide.  

2) Housing height (without curb): 9 ½ inches. 

3) Curb size: 15 ¼ inches by 8 ½ iches. 

4) Curb height (without housing): 8 inches. 

5) Material: Welded powder coated aluminum. 

6) Seals: Provide seals for power, controls and refrigerant lines as 

required at each location. Coordinate with mechanical and 

electrical requirements. 

7) Location: As shown on the Contract Drawings. 

 

2.2 Roof Hatch 
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A. Roof Hatches:  Fabricate roof hatches with insulated double-wall lids and insulated-

wall curb frame with integral deck mounting flange and lid frame counterflashing.  

Fabricate with welded and sealed corner joints.  Provide continuous weathertight 

perimeter gasketing and equip with corrosion-resistant or hot-dip galvanized 

hardware. 

1. Manufacturers: 

a.  Babcock-Davis; a Cierra Products Inc. Company. 

b.  Bilco Company (The). 

c. J. L. Industries, Inc. 

d. Milcor Inc.; a Gibraltar Company. 

e. Wasco Products, Inc. 

2. Loads:  Fabricate roof hatches to withstand 40-lbf/sq. ft. (1.9-kPa) external and 

20-lbf/sq. ft. (0.95-kPa) internal loads. 

3. Type and Size:  Single-leaf lid, to fit over the existing opening. 

4. Curb and Lid Material:  Galvanized steel sheet, 0.079 inch (2.0 mm) thick. 

a. Finish:  Prime painted.  

5. Insulation:  Polyisocyanurate board. 

6. Interior Lid Liner:  Manufacturer's standard metal liner of same material and 

finish as outer metal lid. 

7. Fabricate units to minimum height of 18 inches unless otherwise indicated. 

8. Hardware:  Stainless-steel spring latch with turn handles, butt- or pintle-type 

hinge system, and padlock hasps inside and outside. 

2.3 MISCELLANEOUS MATERIALS 

B. Fasteners:  Same metal as metals being fastened, or nonmagnetic stainless steel or 

other noncorrosive metal as recommended by roof accessory manufacturer.  Match 

finish of exposed fasteners with finish of material being fastened.  Provide 

nonremovable fastener heads to exterior exposed fasteners. 

C. Gaskets:  Manufacturer's standard tubular or fingered design of neoprene, EPDM, or 

PVC; or flat design of foam rubber, sponge neoprene, or cork. 

D. Elastomeric Sealant:  ASTM C 920, polyurethane sealant; of type, grade, class, and 

use classifications required to seal joints in sheet metal flashing and trim and remain 

watertight. 

E. Butyl Sealant:  ASTM C 1311, single-component, solvent-release butyl rubber sealant, 

polyisobutylene plasticized, and heavy bodied for hooked-type expansion joints with 

limited movement. 

PART 3 - EXECUTION 
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3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, to verify actual 

locations, dimensions, and other conditions affecting performance of work. 

1. Verify that substrate is sound, dry, smooth, clean, sloped for drainage, and 

securely anchored and is ready to receive roof accessories. 

2. Verify dimensions of roof openings for roof accessories. 

3. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

3.2 INSTALLATION 

A. General:  Install roof accessories according to manufacturer's written instructions.  

Anchor roof accessories securely in place and capable of resisting forces specified.  

Use fasteners, separators, sealants, and other miscellaneous items as required for 

completing roof accessory installation.  Install roof accessories to resist exposure to 

weather without failing, rattling, leaking, and fastener disengagement. 

B. Install roof accessories to fit substrates and to result in watertight performance. 

C. Roof Hatch Installation: 

1. Check roof hatch for proper operation.  Adjust operating mechanism as 

required.  Clean and lubricate joints and hardware. 

D. Metal Protection:  Where dissimilar metals will contact each other or corrosive 

substrates, protect against galvanic action by painting contact surfaces with 

bituminous coating or by other permanent separation as recommended by 

manufacturer. 

1. Coat concealed side of roof accessories with bituminous coating where in 

contact with wood, ferrous metal, or cementitious construction. 

2. Bed flanges in thick coat of asphalt roofing cement where required by roof 

accessory manufacturers for waterproof performance. 

E. Install roof accessories level, plumb, true to line and elevation, and without warping, 

jogs in alignment, excessive oil canning, buckling, or tool marks. 

F. Seal joints with elastomeric sealant as required by manufacturer of roof accessories. 

3.3 TOUCH UP 

A. Touch up factory-primed surfaces with compatible primer ready for field painting in 

accordance with Division 09 painting Sections. 
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B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas 

and repair galvanizing to comply with ASTM A 780. 

3.4 CLEANING 

A. Clean exposed surfaces according to manufacturer's written instructions. 

END OF SECTION 077200 
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SECTION 079200 - JOINT SEALANTS 

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. Urethane joint sealants. 

2. Polysulfide joint sealants. 

B. Related Sections: 

1. Division 04 Section "Unit Masonry" for masonry control and expansion joint fillers 

and gaskets. 

2. Division 09 Section "Gypsum Board" for sealing perimeter joints. 

3. Division 09 Section "Acoustical Panel Ceilings" for sealing edge moldings at 

perimeters with acoustical sealant. 

1.3 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured 

sealants showing the full range of colors available for each product exposed to 

view. 

C. Qualification Data:  For qualified Installer. 

D. Product Certificates:  For each kind of joint sealant and accessory, from 

manufacturer. 

E. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For 

each sealant specified to be validated by SWRI's Sealant Validation Program. 

F. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 

qualified testing agency, indicating that sealants comply with requirements. 

G. Warranties:  Sample of special warranties. 
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1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and 

approved for installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single 

manufacturer. 

1.5 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits 

permitted by joint-sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Where contaminants capable of interfering with adhesion have not yet been 

removed from joint substrates. 

1.6 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to 

repair or replace joint sealants that do not comply with performance and other 

requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer's Warranty:  Manufacturer's standard form in which joint-

sealant manufacturer agrees to furnish joint sealants to repair or replace those that 

do not comply with performance and other requirements specified in this Section 

within specified warranty period. 

1. Warranty Period:  5 years from date of Substantial Completion. 

C. Special warranties specified in this article exclude deterioration or failure of joint 

sealants from the following: 

1. Movement of the structure caused by structural settlement or errors 

attributable to design or construction resulting in stresses on the sealant 

exceeding sealant manufacturer's written specifications for sealant elongation 

and compression. 

2. Disintegration of joint substrates from natural causes exceeding design 

specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 

4. Changes in sealant appearance caused by accumulation of dirt or other 

atmospheric contaminants. 
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PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are 

compatible with one another and with joint substrates under conditions of service 

and application, as demonstrated by joint-sealant manufacturer, based on testing 

and field experience. 

B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements 

indicated for each liquid-applied joint sealant specified, including those referencing 

ASTM C 920 classifications for type, grade, class, and uses related to exposure and 

joint substrates. 

1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for 

joints that will be continuously immersed in liquids, provide products that have 

undergone testing according to ASTM C 1247.  Liquid used for testing sealants is 

deionized water, unless otherwise indicated. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining 

to porous substrates, provide products that have undergone testing according to 

ASTM C 1248 and have not stained porous joint substrates indicated for Project. 

D. Suitability for Contact with Food:  Where sealants are indicated for joints that will 

come in repeated contact with food, provide products that comply with 

21 CFR 177.2600. 

E. Colors of Exposed Joint Sealants:  To match adjacent finish color. 

2.2 URETHANE JOINT SEALANTS 

A. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, 

Class 100/50, for Use NT. 

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. Sika Corporation, Construction Products Division; Sikaflex - 15LM. 

b. Tremco Incorporated; Vulkem 921. 

B. Single-Component, Nonsag, Urethane Joint Sealant:  ASTM C 920, Type S, Grade NS, 

Class 50, for Use NT. 

1. Products:  Subject to compliance with requirements, available products that 

may be incorporated into the Work include, but are not limited to, the 

following: 
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a. Pacific Polymers International, Inc.; Elasto-Thane 230 LM Type II. 

b. Polymeric Systems, Inc.; PSI-901. 

2.3 POLYSULFIDE JOINT SEALANTS 

A. Multicomponent, Nonsag, Traffic-Grade, Polysulfide Joint Sealant:  ASTM C 920, 

Type M, Grade NS, Class 25, for Use T. 

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. BASF Building Systems; Sonolastic Polysulfide Sealant. 

b. Pecora Corporation; Synthacalk GC-2+. 

2.4 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are compatible 

with joint substrates, sealants, primers, and other joint fillers; and are approved for 

applications indicated by sealant manufacturer based on field experience and 

laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a 

surface skin), and of size and density to control sealant depth and otherwise 

contribute to producing optimum sealant performance. 

2.5 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for 

adhesion of sealant to joint substrates indicated, as determined from 

preconstruction joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers 

of sealants and sealant backing materials, free of oily residues or other substances 

capable of staining or harming joint substrates and adjacent nonporous surfaces in 

any way, and formulated to promote optimum adhesion of sealants to joint 

substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants 

and surfaces adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
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A. Examine joints indicated to receive joint sealants, with Installer present, for 

compliance with requirements for joint configuration, installation tolerances, and 

other conditions affecting joint-sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint 

sealants to comply with joint-sealant manufacturer's written instructions and the 

following requirements: 

1. Remove all foreign material from joint substrates that could interfere with 

adhesion of joint sealant, including dust, paints (except for permanent, 

protective coatings tested and approved for sealant adhesion and 

compatibility by sealant manufacturer), old joint sealants, oil, grease, 

waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical 

abrading, or a combination of these methods to produce a clean, sound 

substrate capable of developing optimum bond with joint sealants.  Remove 

loose particles remaining after cleaning operations above by vacuuming or 

blowing out joints with oil-free compressed air.  Porous joint substrates include 

the following: 

a. Concrete. 

b. Masonry. 

c. Unglazed surfaces of ceramic tile. 

d. Fiber cement panel siding. 

3. Remove laitance and form-release agents from concrete. 

4. Clean nonporous joint substrate surfaces with chemical cleaners or other 

means that do not stain, harm substrates, or leave residues capable of 

interfering with adhesion of joint sealants.  Nonporous joint substrates include 

the following: 

a. Metal. 

b. Glass. 

c. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant 

manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior 

experience.  Apply primer to comply with joint-sealant manufacturer's written 

instructions.  Confine primers to areas of joint-sealant bond; do not allow spillage or 

migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or 

primer with adjoining surfaces that otherwise would be permanently stained or 
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damaged by such contact or by cleaning methods required to remove sealant 

smears.  Remove tape immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for 

products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use 

of joint sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and 

at position required to produce cross-sectional shapes and depths of installed 

sealants relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 

2. Do not stretch, twist, puncture, or tear sealant backings. 

3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used 

between sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the 

same time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that 

allow optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before 

skinning or curing begins, tool sealants according to requirements specified in 

subparagraphs below to form smooth, uniform beads of configuration indicated; to 

eliminate air pockets; and to ensure contact and adhesion of sealant with sides of 

joint. 

1. Remove excess sealant from surfaces adjacent to joints. 

2. Use tooling agents that are approved in writing by sealant manufacturer and 

that do not discolor sealants or adjacent surfaces. 

3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise 

indicated. 

4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 

5. Provide recessed joint configuration of recess depth and at locations indicated 

per Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 
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3.4 FIELD QUALITY CONTROL 

A. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure 

from testing or noncompliance with other indicated requirements will be considered 

satisfactory.  Remove sealants that fail to adhere to joint substrates during testing or 

to comply with other requirements.  Retest failed applications until test results prove 

sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses 

by methods and with cleaning materials approved in writing by manufacturers of 

joint sealants and of products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with 

contaminating substances and from damage resulting from construction operations 

or other causes so sealants are without deterioration or damage at time of 

Substantial Completion.  If, despite such protection, damage or deterioration 

occurs, cut out and remove damaged or deteriorated joint sealants immediately so 

installations with repaired areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic 

surfaces. 

1. Joint Locations: 

a. Control and expansion joints in unit masonry. 

b. Joints between metal siding panels. 

c. Joints between different materials listed above. 

d. Perimeter joints between materials listed above and frames of doors 

windows and louvers. 

2. Urethane Joint Sealant:  Single component, nonsag, Class 100/50. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 

B. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces. 

1. Joint Locations: 

a. Control and expansion joints in tile flooring. 
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2. Polysulfide Joint Sealant:  Multicomponent, nonsag, traffic grade. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 

C. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic 

surfaces. 

1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of exterior walls. 

b. Perimeter joints of exterior openings where indicated. 

c. Vertical joints on exposed surfaces of interior unit masonry walls and 

partitions. 

2. Perimeter joints between interior wall surfaces and frames of interior doors and 

windows. Urethane Joint Sealant:  Single component, nonsag, Class 50. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of 

colors. 

END OF SECTION 07920 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

NON-STRUCTURAL METAL FRAMING 092216 - 1 

SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. This Section includes non-load-bearing steel framing members for the following 

applications: 

1. Interior framing systems (e.g., headwalls, bracing, furring, etc.). 

B. Related Sections include the following: 

1. Division 05 Section "Cold-Formed Metal Framing" for exterior and interior 

load-bearing and exterior non-load-bearing wall studs; floor joists; roof 

rafters and ceiling joists; and roof trusses. 

2. Division 09 Section "Gypsum Board" for wall finish over non-load bearing 

wall and soffit framing. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL 

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:  the manufacturer's standard rust-inhibiting coating or 
hot-dip galvanized, unless otherwise indicated. 
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2.2 STEEL FRAMING FOR FRAMED ASSEMBLIES 

A. Steel Studs and Runners:  ASTM C 645. 

1. Minimum Base-Metal Thickness:  0.033 inch (0.84 mm). 

2. Depth:  As indicated on Drawings. 

B. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length 

and width indicated. 

1. Minimum Base-Metal Thickness:  0.0312 inch (0.79 mm). 

C. Cold-Rolled Channel Bridging:  0.0538-inch (1.37-mm) bare-steel thickness, with 

minimum 1/2-inch- (12.7-mm-) wide flanges. 

1. Depth:  1-1/2 inches (38.1 mm). 

2. Clip Angle:  Not less than 1-1/2 by 1-1/2 inches (38.1 by 38.1 mm), 0.068-

inch- (1.73-mm-) thick, galvanized steel. 

D. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

1. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm)  

2. 7/8 inch (22.2 mm). 

2.3 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 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded 

hollow-metal frames, cast-in anchors, and structural framing, for compliance 

with requirements and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 

corrected. 
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3.2 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with 

installation of overhead structure to ensure that inserts and other provisions for 

anchorages to building structure have been installed to receive hangers at 

spacing required to support the Work and that hangers will develop their full 

strength. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754, except comply with framing sizes and 

spacing indicated. 

1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 

that apply to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment 

services, heavy trim, grab bars, toilet accessories, furnishings, or similar 

construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel 

framing members.  Frame both sides of joints independently. 

3.4 INSTALLING FRAMED ASSEMBLIES 

A. Where studs are installed directly against exterior masonry walls or dissimilar 

metals at exterior walls, install isolation strip between studs and exterior wall. 

B. Install studs so flanges within framing system point in same direction. 

1. Space studs as follows: 

a. Single-Layer Application:  16 inches (406 mm) o.c., unless otherwise 

indicated. 

C. 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 terminate at suspended ceilings.  Continue 

framing around ducts penetrating 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. 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. 
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a. Firestop Track:  Where indicated, install to maintain continuity of fire-

resistance-rated assembly indicated. 

D. Direct Furring: 

1. Screw to substrate as shown on the drawings. 

E. Installation Tolerance:  Install each framing member so fastening surfaces vary 

not more than 1/8 inch (3 mm) from the plane formed by faces of adjacent 

framing. 

END OF SECTION 092216 
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SECTION 092900 - GYPSUM BOARD 

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. This Section includes the following: 

1. Interior gypsum board. 

2. Fire rated ceiling access doors. 

B. Related Sections include the following: 

1. Division 05 Section "Cold-Formed Metal Framing" for metal stud framing and 

furring that supports gypsum board. 

2. Division 07 Section "Thermal Insulation" for insulation and vapor retarders 

installed in assemblies that incorporate gypsum board. 

3. Division 09 painting Sections for primers applied to gypsum board surfaces. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against 

damage from weather, condensation, direct sunlight, construction traffic, and 

other causes.  Stack panels flat to prevent sagging. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board 

manufacturer's written recommendations, whichever are more stringent. 

B. Do not install interior products until installation areas are enclosed and 

conditioned. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

GYPSUM BOARD 092900 - 2 

C. Do not install panels that are wet, those that are moisture damaged, and those 

that are mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not 

limited to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, 

fuzzy or splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PANELS, GENERAL 

A. Size:  Provide in maximum lengths and widths available that will minimize joints in 

each area and that correspond with support system indicated. 

2.2 INTERIOR GYPSUM BOARD 

A. General:  Complying with ASTM C 36/C 36M or ASTM C 1396/C 1396M, as 

applicable to type of gypsum board indicated and whichever is more stringent. 

1. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work 

include, but are not limited to, the following: 

a. American Gypsum Co. 

b. G-P Gypsum. 

c. National Gypsum Company. 

d. USG Corporation. 

B. Regular Type: 

1. Thickness:  5/8 inch. 

2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

C. Type X: Fire Code 

1. Thickness:  As required by fire-resistance-rated assembly indicated on 

Drawings. 

2. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

2.3 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:  Galvanized or aluminum-coated steel sheet, rolled zinc, plastic, or 

paper-faced galvanized steel sheet. 
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2. Shapes: 

a. Cornerbead. 

b. L-Bead:  L-shaped; exposed long flange receives joint compound. 

c. Expansion (control) joint. 

2.4 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Wallboard:  Paper. 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation 

that is compatible with other compounds applied on previous or for successive 

coats. 

1. Prefilling:  At open joints, rounded or beveled panel edges, 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 drying-type, all-purpose compound. 

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 setting-type, sandable topping compound. 

2.5 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation 

standards and manufacturer's written recommendations. 

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. 

2.6 FIRE RATED CEILING ACCESS DOORS 

A. Basis of Design: JL Industries FD series, Fire-rated, insulated, flush access panels for 

walls and ceilings as follows:] 

 1. Frame and Trim- Standard 1”, 16 gauge steel with continuous hinge. 

 2. Finish- Gray powder coat primer. 

 3. Latch- Universal turn ring and key lock. 

 4. Fire Rating- 1 hour at ceiling installation. 
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 5. Insulation- 2” thick fire rated mineral fiber. 

 6. Door- 20 gauge, cold rolled steel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine panels before installation.  Reject panels that are wet, moisture 

damaged, and mold damaged. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end joints 

and to avoid abutting end joints in central area of each ceiling.  Stagger abutting 

end joints of adjacent panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges 

and ends with not more than 1/16 inch of open space between panels.  Do not 

force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where 

intermediate supports or gypsum board back-blocking is provided behind end 

joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical 

joints on opposite sides of partitions.  Do not make joints other than control joints at 

corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum 

panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces 

(above ceilings, etc.), except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or 

smoke ratings, coverage may be accomplished with scraps of not less than 8 

sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 

3. Where partitions intersect structural members projecting below underside of 

floor/roof slabs and decks, cut gypsum panels to fit profile formed by 

structural members; allow 1/4- to 3/8-inch- wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at 

structural abutments, except floors.  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. 
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H. Wood Framing:  Install gypsum panels over wood framing, with floating internal 

corner construction.  Do not attach gypsum panels across the flat grain of wide-

dimension lumber, including floor joists and headers.  Float gypsum panels over 

these members, or provide control joints to counteract wood shrinkage. 

3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Regular Type:  Vertical surfaces, unless otherwise indicated. 

2. Type X Fire Resistant Type: at fire barriers and firewalls as shown on the 

construction drawings. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application to 

greatest extent possible and at right angles to framing, unless otherwise 

indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing), 

unless otherwise indicated or required by fire-resistance-rated assembly, and 

minimize end joints. 

a. Stagger abutting end joints not less than one framing member in 

alternate courses of panels. 

b. At high walls, install panels horizontally, unless otherwise indicated or 

required by fire-resistance-rated assembly. 

3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General:  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. 

B. Control Joints:  Install control joints [at locations indicated on Drawings] [according 

to ASTM C 840 and in specific locations approved by Architect for visual effect]. 

C. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners. 

2. L-Bead:  Use 200B 

3.5 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, 

penetrations, fastener heads, surface defects, and elsewhere as required to 
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prepare gypsum board surfaces for decoration.  Promptly remove residual joint 

compound from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except those with trim having flanges 

not intended for tape. 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according 

to ASTM C 840: 

1. Level 3: At concealed surfaces 

2. Level 4: At exposed surfaces to receive flat paint finish. 

3. Level 5: At exposed surfaces to receive semi-gloss paint finish. 

3.6 CEILING ACCESS DOOR 

A. Install in accordance with the manufacturer’s instructions. 

3.7 PROTECTION 

E. Protect installed products from damage from weather, condensation, direct 

sunlight, construction, and other causes during remainder of the construction 

period. 

F. Remove and replace panels that are wet, moisture damaged, and mold 

damaged. 

1. Indications that panels are wet or moisture damaged include, but are not 

limited to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, 

fuzzy or splotchy surface contamination and discoloration. 

END OF SECTION 09290 
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SECTION 095113 ACOUSTICAL PANEL CEILINGS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 

Section. 

 

1.2 SUMMARY 

 

A. This Section includes acoustical panel ceilings installed with exposed suspension 

systems. 

 

B. Related Sections:  The following sections contain requirements that relate to this 

section: 

 

1. Division 16 Section “Interior Lighting Fixtures” for lighting fixtures in acoustical 

ceilings. 

 

1.3 SUBMITTALS 

 

A. General:  Submit the following in accordance with Conditions of Contract and 

Division 1 Specification Sections. 

 

1. Product data for each type of product specified. 

 

2. Samples for verification purposes of each type of exposed finish required, 

prepared on samples of size indicated below and of same thickness and 

material indicated for final unit of Work.  Where finishes involve normal color 

and texture variations, include sample sets showing full range of variations 

expected. 

 

a. 6-inch-square samples of each acoustical panel type, pattern, and 

color. 

 

 

b. Set of 12-inch-long samples of exposed suspension system members, 

including moldings, for each color and system type required. 

 

3. Qualification data for firms and persons specified in “Quality Assurance” 

article to demonstrate their capabilities and experience.  Include list of 

completed projects with project names, addresses, names of Engineers and 

Owners, and other information specified. 

 

4. Product test reports from qualified independent testing laboratory that are 
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based on its testing of current products for compliance of acoustical ceiling 

systems and components with requirements. 

 

1.4 QUALITY ASSURANCE 

 

A. Installer Qualifications:  Engage an experienced Installer who has successfully 

completed acoustical ceilings similar in material, design, and extent to those 

indicated for Project. 

 

B. Single-Source Responsibility for Ceiling Units:  Obtain each type of acoustical ceiling 

unit from a single source with resources to provide products of consistent quality in 

appearance and physical properties without delaying progress of the Work. 

 

C. Single-Source Responsibility for Suspension System:  Obtain each type of suspension 

system from a single source with resources to provide products of consistent quality 

in appearance and physical properties without delaying progress of the Work. 

 

D. Coordination of Work:  Coordinate layout and installation of acoustical ceiling units 

and suspension system components with other construction that penetrates ceilings 

or is supported by them, including light fixtures, HVAC equipment, fire-suppression 

system components (if any), and operable partition system. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver acoustical ceiling units to project site in original, unopened packages and 

store them in a fully enclosed space where they will be protected against damage 

from moisture, direct sunlight, surface contamination, and other causes. 

 

B. Before installing acoustical ceiling units, permit them to reach room temperature 

and a stabilized moisture content. 

 

C. Handle acoustical ceiling units carefully to avoid chipping edges or damaging 

units in any way. 

 

1.6 PROJECT CONDITIONS 

 

A. Space Enclosure:  Do not install interior acoustical ceilings until space is enclosed 

and weatherproof, wet-work in space is completed and nominally dry, work above 

ceilings is complete, and ambient conditions of temperature and humidity will be 

continuously maintained at values near those indicated for final occupancy. 

 

 
PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

 

A. Products:  Subject to compliance with requirements, provide one of the following: 
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1. Mineral Base Panels - Water Felted, with Painted Finish and Perforated and 

Fissured Pattern, Non-Fire-Resistance Rated as manufactured by : 

 

a. Armstrong World Industries, Inc. 

b. Celotex Corp. 

c. USG Interiors, Inc. 

 

 

B. Manufacturers:  Subject to compliance with requirements, provide products by one 

of the following: 

 

1. Non-Fire-Resistance-Rated Single-Web Steel Suspension Systems: 

 

a. Chicago Metallic Corporation. 

b. Armstrong World Industries, Inc. 

c. National Rolling Mills, Inc. 

d. USG Interiors, Inc. 

 

2. Edge Moldings: 

 

a. Armstrong World Industries, Inc. 

b. Chicago Metallic Corporation. 

c. National Rolling Mills, Inc. 

d. USG Interiors, Inc. 

 

2.2 ACOUSTICAL CEILING UNITS, GENERAL 

 

A. Standard for Acoustical Ceiling Units:  Provide manufacturers’ standard units of 

configuration indicated that comply with ASTM E 1264 classifications as designated 

by reference to types, patterns, acoustical ratings, and light reflectances, unless 

otherwise indicated. 

 

1. Mounting Method for Measuring NRC:  Type E-400 (plenum mounting in 

which face of test specimen is 15-3/4 inches away from the test surface) per 

ASTM E 795. 

 

B. Colors and Patterns:  Provide products to match appearance characteristics 

indicated under each product type. 

 

1. For acoustical ceiling units whose appearance characteristics are indicated 

by reference to ASTM E 1264 designations for pattern and not by limiting to 

the naming of one or more products or manufacturers, provide Engineer’s 

selections from each named manufacturer’s full range of standard products 

of type, color, pattern, and light reflectance indicated. 

 

2.3 MINERAL-BASE ACOUSTICAL PANELS - NODULAR, CAST, OR MOLDED APC (APC-1) 

 

A. Type, Form, and Finish:  Provide Type III, Form 2 units per ASTM E 1264 with painted 

finish that comply with pattern and other requirements indicated. 
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B. Fissured Pattern:  Units fitting ASTM E 1264 pattern designation C/D, with other 

characteristics as follows: 

 

1. Color/Light Reflectance Coefficient:  White/LR 0.75. 

2. Noise Reduction Coefficient:  NRC 0.55. 

3. Ceiling Sound Transmission Class:  CSTC 35. 

4. Edge Detail:  Square. 

5. Size:  As shown on the drawings. 

 

2.4 VINYL-FACED GYPSUM ACOUSTICAL PANELS FOR ACOUSTICAL CEILING (APC-2)  

A. Product: Subject to compliance with requirements, provide on (1) of the 

following: 

1. “Gypsum Lay-In panels, Vinyl Stipple Pattern”; United States Gypsum Co., 

Item No. 3260. 

2. Gridstone- 24” x 24”; Gold Bond Products. 

3. Capaul Corporation “Vinylrock” (VG 157) 24” x 24” x 1/2”. 

4. Gyproc Vinyl-Faced Gypsum Pnaels; Domtar Gypsum (cut 24” x 48”). 

5. Armstrong “Non-Perforated VS Firrguard” Item No. 868 is acceptable 

alternative product.  

 

B. Classification: Provide USDA approved panels complying with ASTM E1264 for Type 

III, Form A, Class 3 with 2 mil vinyl finish. 

 

1. Color: White 

2. LR: Not less than .75 

3. FAF/CAC Range: 45-50 

4. Edge Detail: Square. 

5. Thickness: 1/2 inch. 

6. Size: 24” x 24” and 24” x 48”. 

7. Flame Spread: 20 per ASTM C84 tests. 

8. Smoke Development: 5 per ASTM E84 tests. 

 

2.5 METAL SUSPENSION SYSTEMS, GENERAL 

 

A. Standard for Metal Suspension Systems:  Provide manufacturer’s standard metal 

suspension systems of types, structural classifications, and finishes indicated that 

comply with applicable ASTM C 635 requirements. 

 

B. Finishes and Colors:  Provide manufacturer’s standard factory-applied finish for type 

of system indicated. 

 

1. High-Humidity Finish:  Comply with ASTM C 635 requirements for “Coating 

Classification for Severe Environment Performance” where high-humidity 

finishes are indicated. 

 

C. Wire for Hangers and Ties:  ASTM A 641, Class 1 zinc coating, soft temper. 
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1. Gage:  Provide wire sized so that stress at 3 times hanger design load (ASTM 

C 635, Table 1, Direct-Hung), will be less than yield stress of wire, but provide 

not less than 0.106-inch diameter (12 gage). 

 

D. Edge Moldings and Trim:  Metal or extruded aluminum of types and profiles 

indicated or, if not indicated, manufacturer’s standard moldings for edges and 

penetrations that fit type of edge detail and suspension system indicated. 

 

1. For lay-in panels with reveal edge details, provide stepped edge molding 

that forms reveal of same depth and width as that formed between edge of 

panel and flange at exposed suspension member. 

 

2. For circular penetrations of ceiling, provide edge moldings fabricated to 

diameter required to fit penetration exactly. 

 

3. For acoustical tile adhered to substrate, provide edge moldings at ceiling 

perimeters and where indicated. 

 

 

2.6 NON-FIRE-RESISTANCE-RATED DIRECT-HUNG SUSPENSION SYSTEMS 

 

A. Wide-Face Single-Web Steel Suspension System: Main and cross-runners roll-formed 

from prepainted or electrolytic zinc-coated cold-rolled steel sheet, with prepainted 

15/16-inch-wide flanges; other characteristics as follows: 

 

1. Structural Classification:  Intermediate-Duty System. 

 

2. Finish:  Painted, white. 

 

2.7 MISCELLANEOUS MATERIALS 

 

A. Concealed Acoustical Sealant:  Nondrying, nonhardening, nonskinning, 

nonstaining, nonbleeding, gunnable sealant complying with requirement specified 

in Division 7 Section “Joint Sealers.” 

 

 
PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates and structural framing to which ceiling system attaches or 

abuts, with Installer present, for compliance with requirements specified in this and 

other sections that affect installation and anchorage of ceiling system.  Do not 

proceed with installation until unsatisfactory conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Coordination:  Furnish layouts for preset inserts, clips, and other ceiling anchors 

whose installation is specified in other sections. 
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1. Furnish concrete inserts and similar devices to other trades for installation 

well in advance of time needed for coordination of other work. 

 

B. Measure each ceiling area and establish layout of acoustical units to balance 

border widths at opposite edges of each ceiling.  Avoid use of less-than-half-width 

units at borders, and comply with reflected ceiling plans. 

 

3.3 INSTALLATION 

 

A. General:  Install acoustical ceiling systems to comply with installation standard 

referenced below, per manufacturer’s instructions and CISCA “Ceiling Systems 

Handbook.” 

 

1. Standard for Installation of Ceiling Suspension Systems:  Comply with ASTM C 

636. 

 

2. Standards for Installation of Ceiling Suspension Systems:  Comply with ASTM 

C 636 and ASTM E 580. 

 

B. Arrange acoustical units and orient directionally patterned units in a manner shown 

by reflected ceiling plans. 

 

C. Suspend ceiling hangers from building structural members and 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 ceiling 

suspension system.  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 the location of hangers at spacings 

required to support standard suspension system members, install 

supplemental suspension members and hangers in form of trapezes or 

equivalent devices.  Size supplemental suspension members and hangers to 

support ceiling loads within performance limits established by referenced 

standards. 

 

3. Secure wire hangers by looping and wire-tying, either directly to structures or 

to inserts, eyescrews, or other devices that are secure and appropriate for 

substrate, and in a manner that will not cause them to deteriorate or 

otherwise fail due to age, corrosion, or elevated temperatures. 

 

4. Do not support ceilings directly from permanent metal forms; furnish cast-in-

place hanger inserts that extend through forms. 

 

5. Do not attach hangers to steel deck tabs. 
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6. Do not attach hangers to steel roof deck.  Attach hangers to structural 

members. 

 

7. Space hangers not more than 4'-0" o.c. along each member supported 

directly from hangers, unless otherwise shown, and provide hangers not 

more than 8 inches from ends of each member. 

 

D. Install edge moldings of type indicated at perimeter of acoustical ceiling area and 

where necessary to conceal edges of acoustical units. 

 

1. Sealant Bed:  Apply continuous ribbon of acoustical sealant, concealed on 

back of vertical leg before installing moldings. 

 

2. Screw-attach moldings to substrate at intervals not over 16 inches o.c. and 

not more than 3 inches from ends, leveling with ceiling suspension system to 

tolerance of 1/8 inch in 12'-0". Miter corners accurately and connect 

securely. 

 

E. Install acoustical panels in coordination with suspension system, with edges 

concealed by support of suspension members.  Scribe and cut panels to fit 

accurately at borders and at penetrations. 

 

1. Install hold-down clips in areas indicated and in areas where required by 

governing regulations or for fire-resistance ratings; space as recommended 

by panel manufacturer, unless otherwise indicated or required. 

 

3.4 CLEANING 

 

A. Clean exposed surfaces of acoustical ceilings, including trim, edge moldings, and 

suspension members.  Comply with manufacturer’s instructions for cleaning and 

touch-up of minor finish damage. Remove and replace work that cannot be 

successfully cleaned and repaired to permanently eliminate evidence of damage. 

 

 
END OF SECTION 09511 
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SECTION 096513 - RESILIENT BASE AND ACCESSORIES 

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. Resilient base. 

2. Resilient molding accessories. 

B. Related Sections: 

1. Division 09 Section "Resilient Tile Flooring" for resilient floor tile. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Initial Selection:  For each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  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. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store resilient products and installation materials in dry spaces protected from the 

weather, with ambient temperatures maintained within range recommended by 

manufacturer, but not less than 50 deg F or more than 90 deg F . 

1.6 PROJECT CONDITIONS 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

RESILIENT BASE AND ACCESSORIES 096513 - 2 

A. Maintain ambient temperatures within range recommended by manufacturer, but 

not less than 70 deg F or more than 95 deg F, in spaces to receive resilient products 

during the following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range 

recommended by manufacturer, but not less than 55 deg F or more than 95 deg F. 

C. Install resilient products after other finishing operations, including painting, have 

been completed. 

PART 2 - PRODUCTS 

2.1 RESILIENT BASE  

A. Resilient Base: 

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. Armstrong World Industries, Inc. 

b. Burke Mercer Flooring Products; Division of Burke Industries, Inc. 

c. Flexco, Inc. 

d. Johnsonite. 

e. Roppe Corporation, USA. 

B. Resilient Base Standard:  ASTM F 1861. 

1. Material Requirement:  Type TV (vinyl, thermoplastic). 

2. Manufacturing Method:  Group I (solid, homogeneous). 

3. Style:  Cove (base with toe)  for resilient flooring and Straight (flat or toeless) for 

carpeted areas. 

C. Minimum Thickness:  0.125 inch. 

D. Height:  4 inches. 

E. Lengths:  Cut lengths 48 inches long or coils in manufacturer's standard length. 

F. Outside Corners:  Job formed or preformed. 

G. Inside Corners:  Job formed or preformed. 

H. Finish:  As selected by Architect from manufacturer's full range. 
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I. Colors and Patterns:  As selected by Architect from full range of industry colors. 

2.2 RESILIENT MOLDING ACCESSORY  

A. Resilient Molding Accessory: 

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. Burke Mercer Flooring Products; Division of Burke Industries, Inc. 

b. Flexco, Inc. 

c. Johnsonite. 

d. Roppe Corporation, USA. 

B. Description:  Carpet edge for glue-down applications, Nosing for resilient floor 

covering, Reducer strip for resilient floor covering, Joiner for tile and carpet 

Transition strips. 

C. Material:  Vinyl. 

D. Colors and Patterns:  As selected by Architect from full range of industry colors. 

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 

manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit resilient 

products and substrate conditions indicated. 

C. Stair-Tread-Nose Filler:  Two-part epoxy compound recommended by resilient tread 

manufacturer to fill nosing substrates that do not conform to tread contours. 

D. Metal Edge Strips:  Extruded aluminum with mill finish of width shown, of height 

required to protect exposed edges of tiles, and in maximum available lengths to 

minimize running joints. 

E. Floor Polish:  Provide protective liquid floor polish products as recommended by 

resilient stair tread manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
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A. Examine substrates, with Installer present, for compliance with requirements for 

maximum moisture content and other conditions affecting performance of the 

Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements 

specified in other Sections and that substrates are free of cracks, ridges, 

depressions, scale, and foreign deposits that might interfere with adhesion of 

resilient products. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to manufacturer's written instructions to ensure 

adhesion of resilient products. 

B. Concrete Substrates for Resilient Stair Treads and Accessories:  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 manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by 

manufacturer. 

4. Moisture Testing:  Perform tests recommended by manufacturer and as 

follows.  Proceed with installation only after substrates pass testing. 

a. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed 

with installation only after substrates have maximum 75 percent relative 

humidity level measurement. 

C. Fill cracks, holes, and depressions in substrates with trowelable leveling and 

patching compound and remove bumps and ridges to produce a uniform and 

smooth substrate.  Leveling amounts in the contract are those needed to properly 

install products listed.  There will be no increase to the contract for additional 

leveling agents.  

D. Do not install resilient products until they are same temperature as the space where 

they are to be installed. 

1. Move resilient products and installation materials into spaces where they will 

be installed at least 48 hours in advance of installation. 

E. Sweep and vacuum clean substrates to be covered by resilient products 

immediately before installation. 
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3.3 RESILIENT BASE INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient base. 

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 practicable 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. 

H. Job-Formed Corners: 

1. Outside Corners:  Use straight pieces of maximum lengths possible.  Form 

without producing discoloration (whitening) at bends. 

2. Inside Corners:  Use straight pieces of maximum lengths possible. 

3.4 RESILIENT ACCESSORY INSTALLATION 

A. Comply with manufacturer's written instructions for installing resilient accessories. 

B. Resilient Molding Accessories:  Butt to adjacent materials and tightly adhere to 

substrates throughout length of each piece.  Install reducer strips at edges of carpet 

and resilient floor covering that would otherwise be exposed. 

3.5 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of 

resilient products. 

B. Perform the following operations immediately after completing resilient product 

installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 
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C. Protect resilient products from mars, marks, indentations, and other damage from 

construction operations and placement of equipment and fixtures during 

remainder of construction period. 

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from resilient stair 

treads before applying liquid floor polish. 

1. Apply two coat(s). 

E. Cover resilient products until Substantial Completion. 

END OF SECTION 09651 
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SECTION 096520 - RESILIENT TILE FLOORING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this 

Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Vinyl composition floor tile. 

B. Related Sections: 

1. Division 09 Section "Resilient Base and Accessories" for resilient base, reducer 

strips, and other accessories installed with resilient floor coverings. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

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 for Initial Selection:  For each type of floor tile indicated. 

D. Maintenance Data:  For each type of floor tile to include in maintenance manuals. 

1.4 QUALITY ASSURANCE 

A. Fire-Test-Response Characteristics:  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. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store floor tile and installation materials in dry spaces protected from the weather, 

with ambient temperatures maintained within range recommended by 
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manufacturer, but not less than 50 deg F or more than 90 deg F .  Store floor tiles on 

flat surfaces. 

1.6 PROJECT CONDITIONS 

A. Maintain ambient temperatures within range recommended by manufacturer, but 

not less than 70 deg F or more than 95 deg F, in spaces to receive floor tile during 

the following time periods: 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 

B. Until Substantial Completion, maintain ambient temperatures within range 

recommended by manufacturer, but not less than 55 deg F or more than 95 deg F. 

C. Close spaces to traffic during floor tile installation. 

D. Close spaces to traffic for 48 hours after floor tile installation. 

E. Install floor tile after other finishing operations, including painting, have been 

completed. 

1.7 EXTRA MATERIALS 

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 1 box for every 50 boxes or fraction thereof, of each type, 

color, and pattern of floor tile installed. 

PART 2 - PRODUCTS 

2.1 VINYL COMPOSITION FLOOR TILE  

A. Products:  Subject to compliance with requirements,: 

1. Armstrong World Industries, Inc.; Imperial Texture Standard Excelon 

2. Congoleum Corporation ; Alternatives 

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 . 
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F. Colors and Patterns:  As selected by Architect from full range of industry colors and 

patterns. 

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 

manufacturer for applications indicated. 

B. Adhesives:  Water-resistant type recommended by manufacturer to suit floor tile 

and substrate conditions indicated. 

C. Floor Polish:  Provide protective liquid floor polish products as recommended by 

manufacturer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, with Installer present, for compliance with requirements for 

maximum moisture content and other conditions affecting performance of the 

Work. 

B. Verify that finishes of substrates comply with tolerances and other requirements 

specified in other Sections and that substrates are free of cracks, ridges, 

depressions, scale, and foreign deposits that might interfere with adhesion of floor 

tile. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Prepare substrates according to 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 manufacturer.  Do not use solvents. 

3. Alkalinity and Adhesion Testing:  Perform tests recommended by 

manufacturer.  Proceed with installation only after substrates pass testing. 
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4. Moisture Testing:  Perform tests recommended by manufacturer and as 

follows.  Proceed with installation only after substrates pass testing. 

a. Perform relative humidity test using in situ probes, ASTM F 2170.  Proceed 

with installation only after substrates have a maximum 75% relative 

humidity level measurement. 

C. Access Flooring Panels:  Remove protective film of oil or other coating using 

method recommended by access flooring manufacturer. 

D. Fill cracks, holes, and depressions in substrates with trowelable leveling and 

patching compound and remove bumps and ridges to produce a uniform and 

smooth substrate. Leveling amounts in the contract are those needed to properly 

install products listed.  There will be no increase to the Contract for additional 

leveling agents and related labor.  

E. Do not install floor tiles until they are same temperature as space where they are to 

be installed. 

1. Move resilient products and installation materials into spaces where they will 

be installed at least 48 hours in advance of installation. 

F. Sweep and vacuum clean substrates to be covered by resilient products 

immediately before installation. 

3.3 FLOOR TILE INSTALLATION 

A. Comply with manufacturer's written instructions for installing floor tile. 

B. Lay out floor tiles from center marks established with principal walls, discounting 

minor offsets, so tiles at opposite edges of room are of equal width.  Adjust as 

necessary to avoid using cut widths that equal less than one-half tile at perimeter. 

1. Lay tiles square with room axis in pattern indicated. 

C. Match floor tiles for color and pattern by selecting tiles from cartons in the same 

sequence as manufactured and packaged, if so numbered.  Discard broken, 

cracked, chipped, or deformed tiles. 

1. Lay tiles with grain direction alternating in adjacent tiles (basket-weave 

pattern). 

D. Scribe, cut, and fit floor tiles to butt neatly and tightly to vertical surfaces and 

permanent fixtures including built-in furniture, cabinets, pipes, outlets, and door 

frames. 

E. Extend floor tiles into toe spaces, door reveals, closets, and similar openings.  

Extend floor tiles to center of door openings. 
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F. Maintain reference markers, holes, and openings that are in place or marked for 

future cutting by repeating on floor tiles as marked on substrates.  Use chalk or 

other nonpermanent, nonstaining marking device. 

G. Install floor tiles on covers for telephone and electrical ducts, building expansion-

joint covers, and similar items in finished floor areas.  Maintain overall continuity of 

color and pattern between pieces of tile installed on covers and adjoining tiles.  

Tightly adhere tile edges to substrates that abut covers and to cover perimeters. 

H. Adhere floor tiles to flooring substrates using a full spread of adhesive applied to 

substrate to produce a completed installation without open cracks, voids, raising 

and puckering at joints, telegraphing of adhesive spreader marks, and other 

surface imperfections.  

3.4 CLEANING AND PROTECTION 

A. Comply with manufacturer's written instructions for cleaning and protection of floor 

tile. 

B. Perform the following operations immediately after completing floor tile installation: 

1. Remove adhesive and other blemishes from exposed surfaces. 

2. Sweep and vacuum surfaces thoroughly. 

3. Damp-mop surfaces to remove marks and soil. 

C. Protect floor tile products from mars, marks, indentations, and other damage from 

construction operations and placement of equipment and fixtures during 

remainder of construction period. 

D. Floor Polish:  Remove soil, visible adhesive, and surface blemishes from floor tile 

surfaces before applying liquid floor polish. 

1. Apply two coat(s). 

E. Cover floor tile until Substantial Completion. 

END OF SECTION 09652 
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SECTION 099123 - INTERIOR PAINTING 

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. This Section includes surface preparation and the application of paint systems on 

the following interior substrates: 

1. Concrete masonry units (CMU or Block). 

2. Steel. 

3. Galvanized Metal. 

4. Gypsum board. 

B. Related Sections include the following: 

1. Division 05 Sections for shop priming of metal substrates with primers specified 

in this Section. 

2. Division 06 Sections for shop priming and finishing carpentry specified in this 

Section. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Initial Selection:  For each type of topcoat product indicated. 

C. Product List:  For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas.  Use 

same designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product category 

specified in Part 2, with the proposed product highlighted. 

1.4 QUALITY ASSURANCE 

A. MPI Standards: 
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1. Products:  Complying with MPI standards indicated and listed in "MPI 

Approved Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI 

Architectural Painting Specification Manual" for products and paint systems 

indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 

ambient temperatures continuously maintained at not less than 45 deg F . 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.6 PROJECT CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air 

temperatures are between 50 and 95 deg F . 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures 

less than 5 deg F above the dew point; or to damp or wet surfaces. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch 

mix) as materials applied and that are packaged for storage and identified with 

labels describing contents. 

1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal. of each 

material and color applied. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, 

manufacturers offering products that may be incorporated into the Work include, 

but are not limited to, the following: 

1. Benjamin Moore & Co. 

2. Bennette Paint Mfg. Co., Inc. 

3. Duron, Inc. 

4. ICI Paints. 

5. PPG Architectural Finishes, Inc. 

6. Sherwin-Williams Company (The). 
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2.2 PAINT, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each paint system that are 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, provide products recommended in writing 

by manufacturers of topcoat for use in paint system and on substrate 

indicated. 

B. Colors:  As selected by Architect from manufacturer's full range <Insert 

requirements>. 

2.3 BLOCK FILLERS 

A. Interior/Exterior Latex Block Filler:  MPI #4.  

2.4 PRIMERS/SEALERS 

A. Interior Latex Primer/Sealer:  MPI #50. 

2.5 METAL PRIMERS 

A. Quick-Drying Alkyd Metal Primer:  MPI #76. 

B. Cementitious Galvanized-Metal Primer:  MPI #26. 

2.6 WOOD PRIMERS 

A. Interior Latex-Based Wood Primer:  MPI #39. 

2.7 ALKYD PAINTS 

A. Interior Alkyd (Flat):  MPI #49 (Gloss Level 1). 

B. Interior Alkyd (Semigloss):  MPI #47 (Gloss Level 5). 

PART 3 - EXECUTION 

3.1 EXAMINATION 
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A. Examine substrates and conditions, with Applicator present, for compliance with 

requirements for maximum moisture content and other conditions affecting 

performance of work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic 

moisture meter as follows: 

1. Concrete:  12 percent. 

2. Masonry (Clay and CMU):  12 percent. 

3. Wood:  15 percent. 

4. Gypsum Board:  12 percent. 

5. Plaster:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with 

existing finishes and primers. 

D. Begin coating application only after unsatisfactory conditions have been 

corrected and surfaces are dry. 

1. Beginning coating application constitutes Contractor's acceptance of 

substrates and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 

Architectural Painting Specification Manual" applicable to substrates indicated. 

B. Remove plates, machined surfaces, and similar items already in place that 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. 

1. After completing painting operations, use workers skilled in the trades 

involved to reinstall items that were removed.  Remove surface-applied 

protection if any. 

2. Do not paint over labels of independent testing agencies or equipment 

name, identification, performance rating, or nomenclature plates. 

C. Clean substrates of substances that could impair bond of paints, including dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers 

as required to produce paint systems indicated. 

D. Concrete Masonry Substrates:  Remove efflorescence and chalk.  Do not paint 

surfaces if moisture content or alkalinity of surfaces to be painted exceeds that 

permitted in manufacturer's written instructions. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 
 

INTERIOR PAINTING 099123- 5 

E. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods 

recommended in writing by paint manufacturer. 

F. Gypsum Board Substrates:  Do not begin paint application until finishing 

compound is dry and sanded smooth. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions. 

1. Use applicators and techniques suited for paint and substrate indicated. 

2. Paint surfaces behind movable equipment and furniture same as similar 

exposed surfaces.  Before final installation, paint surfaces behind permanently 

fixed equipment or furniture with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, and 

similar hinged items to match exposed surfaces. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if 

multiple coats of same material are to be applied.  Tint undercoats to match color 

of topcoat, but provide sufficient difference in shade of undercoats to distinguish 

each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats 

until cured film has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, 

brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut 

in sharp lines and color breaks. 

3.4 FIELD QUALITY CONTROL 

A. Testing of Paint Materials:  Owner reserves the right to invoke the following 

procedure at any time and as often as Owner deems necessary during the period 

when paints are being applied: 

1. Owner will engage the services of a qualified testing agency to sample paint 

materials being used.  Samples of material delivered to Project site will be 

taken, identified, sealed, and certified in presence of Contractor. 

2. Testing agency will perform tests for compliance with product requirements. 

3. Owner may direct Contractor to stop applying paints if test results show 

materials being used do not comply with product requirements.  Contractor 

shall remove noncomplying-paint materials from Project site, pay for testing, 

and repaint surfaces painted with rejected materials.  Contractor will be 

required to remove rejected materials from previously painted surfaces if, on 

repainting with complying materials, the two paints are incompatible. 
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3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 

materials from Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered 

paints by washing, scraping, or other methods.  Do not scratch or damage 

adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct 

damage to work of other trades by cleaning, repairing, replacing, and refinishing, 

as approved by Architect, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore 

damaged or defaced painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. CMU Substrates: 

1. Alkyd Over Latex Sealer System:  MPI INT 4.2N. 

a. Prime Coat:  Interior/exterior latex block filler (unless previously painted). 

b. Sealer Coat:  Interior latex primer/sealer. 

c. Intermediate Coat:  Interior alkyd matching topcoat. 

d. Topcoat:  Interior alkyd (semigloss). 

B. Steel Substrates: 

1. Alkyd System:  MPI INT 5.1E. 

a. Prime Coat:  Alkyd anticorrosive metal primer (unless materials is 

supplied with a factory applied primer). 

b. Intermediate Coat:  Interior alkyd matching topcoat. 

c. Topcoat:  Interior alkyd (semigloss). 

C. Galvanized-Metal Substrates: 

1. Alkyd System:  MPI INT 5.3C. 

a. Prime Coat:  Cementitious galvanized-metal primer. 

b. Intermediate Coat:  Interior alkyd matching topcoat. 

c. Topcoat:  Interior alkyd (flat). 

D. Gypsum Board Substrates: 

1. Alkyd Over Latex Primer System:  MPI INT 9.2C. 

a. Prime Coat:  Interior latex primer/sealer. 
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b. Intermediate Coat:  Interior alkyd matching topcoat. 

c. Topcoat:  Interior alkyd (semigloss). 

 

END OF SECTION 09912 
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SECTION 099600 - HIGH-PERFORMANCE COATINGS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes surface preparation and application of high-performance 

coating systems on the following substrates: 

1. Interior Substrates: 

a. Concrete masonry units (CMU/Block). 

B. Related Sections include the following: 

1. Division 05 Sections for shop priming of metal substrates with primers specified in 

this Section. 

2. Division 09 painting Sections for special-use coatings and general field painting. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Initial Selection:  For each type of finish-coat product indicated. 

C. Product List:  For each product indicated.  Cross-reference products to coating system 

and locations of application areas.  Use same designations indicated on Drawings 

and in schedules. 

1.4 QUALITY ASSURANCE 

A. Master Painters Institute (MPI) Standards: 

1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 

Products List." 

2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 

Painting Specification Manual" for products and coating systems indicated. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with 

ambient temperatures continuously maintained at not less than 45 deg F . 

1. Maintain containers in clean condition, free of foreign materials and residue. 

2. Remove rags and waste from storage areas daily. 

1.6 PROJECT CONDITIONS 

A. Apply coatings only when temperature of surfaces to be coated and surrounding air 

temperatures are between 50 and 95 deg F . 

B. Do not apply coatings in snow, rain, fog, or mist; when relative humidity exceeds 85 

percent; at temperatures less than 5 deg F above the dew point; or to damp or wet 

surfaces. 

PART 2 - PRODUCTS 

2.1 HIGH-PERFORMANCE COATINGS, GENERAL 

A. Material Compatibility: 

1. Provide materials for use within each coating system that are compatible with 

one another and substrates indicated, under conditions of service and 

application as demonstrated by manufacturer, based on testing and field 

experience. 

2. Provide products of same manufacturer for each coat in a coating system. 

B. Colors:  As selected by Architect from manufacturer's full range. 

2.2 BLOCK FILLERS 

A. Interior/Exterior Latex Block Filler:  MPI#4. 

1. Available Products:  Subject to compliance with requirements, products that 

may be incorporated into the Work include, but are not limited to, the following: 

a. Benjamin Moore & Co.; Moorcraft, Super Craft Latex Block Filler, 285-01. 

b. PPG Architectural Finishes, Inc.; Speedhide, Int/Ext Block Filler, 6-15. 

c. Sherwin-Williams Company (The); PrepRite, Int/Ext Block Filler, B25W25. 

B. Epoxy Block Filler:  MPI #116. 

1. Available Products:  Subject to compliance with requirements, products that 

may be incorporated into the Work include, but are not limited to, the following: 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENARY SCHOOL 

HIGH-PERFORMANCE COATINGS 09960 - 3 

a. PPG Architectural Finishes, Inc.; Aquapon, Epoxy Block Filler, 97-685. 

b. Sherwin-Williams Company (The); Industrial & Marine, Kem Cati-Coat HS 

Epoxy Filler/Sealer, B24W400/V400 S. 

2.3 EPOXY COATINGS 

A. Epoxy, Cold-Cured, Semi-Gloss:  

1. Available Products:  Subject to compliance with requirements, products that 

may be incorporated into the Work include, but are not limited to, the following: 

a. Benjamin Moore & Co.; Polyamide Epoxy Coating, M36/M37. 

b. PPG Architectural Finishes, Inc.; Aquapon, Epoxy Cold Cured Gloss, 95-1. 

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 work. 

1. Maximum Moisture Content of Substrates:  When measured with an electronic 

moisture meter as follows: 

a. Masonry (Clay and CMU):  12 percent. 

2. Verify compatibility with and suitability of substrates, including compatibility with 

existing finishes or primers. 

3. Begin coating application only after unsatisfactory conditions have been 

corrected and surfaces are dry. 

4. Coating application indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 

Architectural Painting Specification Manual" applicable to substrates indicated. 

B. Remove plates, machined surfaces, and similar items already in place that are not to 

be coated.  If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and coating. 

1. After completing coating operations, reinstall items that were removed; use 

workers skilled in the trades involved. 
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C. Clean substrates of substances that could impair bond of coatings, including dirt, oil, 

grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers as 

required to produce coating systems indicated. 

D. CMU Substrates:  Remove efflorescence and chalk.  Do not coat surfaces if moisture 

content or alkalinity of surfaces to be coated exceeds that permitted in 

manufacturer's written instructions. 

3.3 APPLICATION 

A. Apply high-performance coatings according to manufacturer's written instructions. 

1. Use applicators and techniques suited for coating and substrate indicated. 

2. Coat surfaces behind movable equipment and furniture same as similar exposed 

surfaces.  Before final installation, coat surfaces behind permanently fixed 

equipment or furniture with prime coat only. 

3. Coat back sides of access panels, removable or hinged covers, and similar 

hinged items to match exposed surfaces. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple 

coats of the same material are to be applied.  Tint undercoats to match color of finish 

coat, but provide sufficient difference in shade of undercoats to distinguish each 

separate coat. 

C. If undercoats or other conditions show through final coat, apply additional coats until 

cured film has a uniform coating finish, color, and appearance. 

D. Apply coatings to produce surface films without cloudiness, spotting, holidays, laps, 

brush marks, runs, sags, ropiness, or other surface imperfections.  Produce sharp glass 

lines and color breaks. 

3.4 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 

materials from Project site. 

B. After completing coating application, clean spattered surfaces.  Remove spattered 

coatings by washing, scraping, or other methods.  Do not scratch or damage 

adjacent finished surfaces. 

C. Protect work of other trades against damage from coating operation.  Correct 

damage by cleaning, repairing, replacing, and recoating, as approved by Architect, 

and leave in an undamaged condition. 
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D. At completion of construction activities of other trades, touch up and restore 

damaged or defaced coated surfaces. 

3.5 INTERIOR HIGH-PERFORMANCE COATING SCHEDULE 

A. CMU Substrates: 

1. Epoxy Coating System: 

a. Prime Coat:  Interior/exterior latex block filler, MPI #4. 

b. Intermediate Coat:  Epoxy, cold-cured, gloss, MPI #77. 

c. Topcoat:  Epoxy, cold-cured, gloss, MPI #77. 

END OF SECTION 09960 
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SECTION 230100 - MECHANICAL GENERAL PROVISIONS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

 B. This Section forms a part of all Division 23 Sections. 

 

1.2 APPLICABLE SPECIFICATIONS, CODES, AND STANDARDS 

 

 A. Latest effective publications of following Specifications, regulations, standards, codes, 

etc., as applicable, form a part of these Specifications the same as if written fully herein 

and shall be followed as minimum requirements. 

 

  Codes and ordinances of local governing agencies 

  AGA  American Gas Association 

  AHRI  Air Conditioning, Heating, and Refrigeration Institute 

  AMCA Air Moving and Conditioning Association 

  ANSI  American National Standard Institute 

 ASHRAE American Society of Heating, Refrigerating, and Air-conditioning  

Engineers 

  ASME  American Society of Mechanical Engineers 

  ASTM  American Society for Testing and Materials 

  IEEE  Institute of Electrical and Electronics Engineers 

  NAFM  National Association of Fan Manufacturers 

  NEC2005 National Electrical Code 

  NEMA National Electrical Manufacturers Association 

  NFPA  National Fire Protection Association 

  OSHA  Occupational Safety and Health Administration 

  SMACNA Sheet Metal and Air-conditioning Contractors National Association 

  UFAS  Uniform Federal Accessibility Standards 

  UL  Underwriters Laboratories, Inc. 

  VFSR  Virginia Fire Safety Regulations 

  VUSBC Virginia Uniform Statewide Building Code, 2006 Edition 

 

1.3 DRAWINGS 

 

 A. General arrangements of indicated piping, ductwork, and equipment are diagrammatic 

only, do not scale.  Where rearrangement is necessary, submit drawings of proposed 

changes for approval.  Due to scale of drawings, offsets, fittings, and accessories may 

not be indicated.  Work indicated, but having details omitted, shall be provided 

complete to perform function intended without extra cost. Investigate existing structural 

and finish conditions in building affecting plumbing, heating, ventilating, and air-

conditioning work, etc., and arrange work accordingly.  Furnish fittings, traps, offsets, 

vents, valves, and accessories required.  Install equipment in accordance with 

manufacturer’s recommendations and clearance requirements. 
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1.4 COORDINATION 

 

 A. Coordinate piping, ducts, and equipment with electrical, structural, and architectural 

plans and work in order to avoid omissions and to eliminate any interference.  Report in 

writing discrepancies, if found, to the Engineer as soon as possible after discovery. 

 

1.5 WORKMANSHIP 

 

 A. Workmanship shall be first class and of best quality in accordance with approved 

contemporary construction practices.  Defective equipment and materials, or material 

damaged in the course of installation and tests, shall be replaced or repaired in an 

approved manner. 

 

1.6 CUTTING 

 

 A. Cutting shall be carefully done.  Repair damage to the building, piping, wiring, or 

equipment as a result of cutting for installation, using skilled mechanics of trade involved. 

 

1.7 APPROVAL OF MATERIALS AND EQUIPMENT 

 

 A. See Specification Section 013300, “Submittals,” for shop drawing submittal procedures.  

Within 30 days after award of the Contract and before any purchases are made, submit 

for approval a complete list of materials and equipment proposed, together with names 

of manufacturers and catalog numbers for each Specification Section.  Furnish other 

detailed information where directed.  No consideration will be given to partial lists 

submitted from time to time.  Approval of materials shall be based on manufacturer’s 

published ratings.  Materials and equipment listed which are not in accordance with 

specified requirements shall be rejected.  Contractor shall make resubmission of items not 

approved within 30 days from date of rejections.  Submission shall be complete with 

description, ratings, dimensions, and related items and any additional information 

required by the Architect. 

 

 B. Materials and equipment shall be new, conforming to these Specifications. 

 

 C. Two or more units of same class of equipment shall be product of single manufacturer; 

however, component parts of system need not be product of same manufacturer. 

 

 D. Mechanical design has given full consideration to space requirements for equipment 

specified.  Contractor is responsible for selecting equipment that will be accommodated 

by this space.  Equipment not conforming to space allotted shall be rejected. 

 

 E. Mechanical design has given full consideration for electrical requirements for equipment. 

Contractor is responsible for selecting equipment that will be accommodated by the 

electrical design indicated.  Equipment not conforming to the electrical design provided 

under Division 26 is the Contractor’s responsibility.  All electrical changes required to 

accommodate the equipment provided shall be furnished and installed by the 

Contractor without change in Contract price or time of completion.  This shall include but 

not be limited to wiring, conduit, circuit breakers, disconnect switches, starters, and 

controllers. 

 

 F. Submit one copy of equipment installation manuals to the Engineer for his use. 
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1.8 EQUIPMENT DESIGN 

 

 A. Equipment and accessories not specifically described or identified by manufacturer’s 

catalog numbers shall be designed in conformity with ASME, ANSI, IEEE, or other 

applicable technical standards, suitable for maximum working pressure, and shall have 

neat and finished appearance. 

 

1.9 SUPERVISION 

 

 A. The Contractor for each Section under this Division shall maintain a competent foreman 

on the job at all times to supervise the work and coordinate with other trades for the 

installation of the system.  Submit foreman’s qualifications, including master’s trade 

license, to the Engineer for approval. 

 

1.10 NOTICES AND FEES 

 

A. Give all required notices, obtain all necessary permits (including a separate permit for 

the installation of refrigerant lines if required by the local “Authority Having Jurisdiction”), 

and pay all required fees. 

 

1.11 RECORD DRAWINGS 

 

A. Refer to Specification Section 017839 “Project Record Documents”. 

 

1.12 MAINTENANCE MANUALS 

 

A. Refer to Specification Section 017823 “Operation and Maintenance Data”. 

 

1.13 OWNER’S TRAINING 

 

 A. Upon completion of work and at a time designated by the Architect the services of 

competent persons shall be provided as required to instruct Owner’s representative in 

operation and maintenance of systems.  Training sessions shall be a combination of on-

site and in-classroom training and shall be a minimum of two 8-hour sessions.  All training 

shall be video taped by the Contractor and provided in DVD format.  Two copies of the 

DVD shall be submitted to the Owner. 

 

1.14 WARRANTY-GUARANTEE 

 

 A. Contractor shall furnish written warranty, countersigned and guaranteed by the General 

Contractor, stating that work executed under this Section of the Specifications shall be 

free from defects of materials and workmanship for a period of 12 months from date of 

Substantial Completion. 

 

 B. Contractor shall service the systems for 12 months from date of Substantial Completion.  

Such service shall include all emergency services and adjustments, except cleaning of 

filters and screens. 

 

1.15 WELDER’S CERTIFICATIONS 

 

 A. Submit welder’s certifications to the Engineer/Architect for approval. 
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PART 2 - PRODUCTS 

 

2.1 PIPE SLEEVES, PIPE HANGERS, PIPE SUPPORTS, AND DUCT SUPPORTS 

 

 A. Provide pipe sleeves, hangers, supports, and duct supports.  Contractor shall be 

responsible for proper and permanent location.  Pipe and duct shall not be permitted to 

pass through footings, beams, or ribs, unless indicated and/or approved. 

 

B. Install pipe sleeves and properly secure in place with grout where pipes pass through 

masonry or concrete and at all fire-rated assemblies.  Pipe sleeves, except in footings, 

shall be sufficient diameter to provide approximately 1/4" clearance around insulation or 

pipe.  Fill void between insulation or pipe and sleeve with mineral wool to prevent sound 

transmission.  Pipe sleeves in walls, floors, and partitions shall be Schedule 40 steel pipe.  

Extend sleeves above floor at least 1", pack space around pipe with fireproof material, 

and make watertight.  Where pipes pass through waterproofing membranes, provide 

flashing sleeves with integral flashing flanges or clamping device of 16-ounce soft-sheet 

copper; extend at least 8" from sleeve.  Thoroughly mop flashing flanges and shields into 

membrane.  

 

 C. Hang horizontal overhead runs of pipe with adjustable clevis-type hangers spaced not 

over 10 feet apart.  Provide hangers other than aforementioned, if pipe size or other 

features make spacing at shorter intervals necessary.  Pipe hangers shall be provided 

within 4 feet of all changes in direction of pipe.  Pipe hangers shall not be installed on 

pipe fittings where fitting could bear the weight of connected pipe but instead shall be 

installed on pipe at intervals previously specified.  Chain, strap, perforated bar, or wire 

hanger will not be permitted.  Hangers shall have short turnbuckles or approved means 

of adjustment.  Use spring-type hangers where required.  Use trapeze hangers on pipes 

running parallel and close together.  Inserts shall be cast iron or cast steel, of type to 

receive machine bolt in one horizontal direction and shall be installed before concrete is 

poured.  Support vertical runs of pipe by clamps or collars spaced not over 20 feet apart 

or as required.  Hangers for copper tubing shall be copper plated where in contact with 

tubing.  Hangers, including rods and clamps, shall be galvanized except as otherwise 

specified.   

 

 D. Submit all hangers and accessories to the Engineer for approval.  Other materials 

installed without approved shop drawings shall be rejected. 

 

 E. Hanger supports for piping, ductwork, and equipment, where suspended from ceilings, 

shall be in accordance with these Specifications.  Supports from structural tee slabs shall 

be located and installed only as approved by the Architect.  Supports for piping, 

ductwork, and equipment shall be attached to a structural member, not bridging. 

 

 F. In areas supported by steel beams, secure hanger rods directly to beams. 

 

G. Beam clamps shall be permitted to be attached to the bar joist provided that they do 

not exceed 150 lbs per hanger. 

 

 H. Support vertical lines from lowest story with base fittings set on concrete or brick pier or by 

hangers and supports where directed. 
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 I. Provide galvanized steel shields or protection saddles to protect insulation at area of 

contact with hangers and supports.  Where shields are used on pipes 1-1/2" and larger, 

provide insulation inserts at points of hangers and supports.  Refer to Section 230700 for 

details.  

 

 J. Piping, ductwork, and equipment shall not be attached to structural joist bridging or 

metal roof decking.  Provide additional steel supports spanning between joists or beams 

for hanger attachments.  Additional steel supports shall be approved by the Structural 

Engineer. 

 

 K. Ductwork shall be supported in accordance with SMACNA, HVAC Duct Construction 

Standards, unless otherwise noted or indicated.  Ductwork shall be supported using 

threaded rod or solid metal strap as required by SMACNA.  No other materials, such as 

perforated metal strap, or cloth strap, are acceptable.  Wire may be used to hang round 

duct smaller than 10"; however, solid metal strap shall be used to wrap around duct.  

Wire shall not be used for rectangular duct or round duct larger than 10". 

 

2.2 DUCT AND PIPE PENETRATIONS THROUGH FLOORS, WALLS, AND CEILINGS 

 

A. Fit exposed pipes passing through floors, finished walls, or finished ceilings with 

escutcheon of chromium-plated cast-brass plates on chromium-plated pipe, nickel-

plated steel plates on ferrous pipe, or copper tubing.  Plates shall be large enough to 

completely close hole around pipes and conceal pipe sleeves and shall be round, with 

least dimension at least 1-1/4" larger than diameter of pipe.  Secure plates in an 

approved manner. 

 

B. Fit ductwork passing through floors, walls, or ceilings with 22-gauge galvanized sheet-

metal collars.  Collars shall be large enough to completely close hole around duct and 

shall be at least 1-1/4" larger than outside dimensions of duct and covering. Provide 

collars on both sides of penetrations.  For uncovered ducts, collars shall be of same 

material as duct.  Secure collar in an approved manner. 

 

C. Ducts passing through fire walls, smoke partitions, fire partitions, or floors shall be sealed 

with a UL rated system appropriate for the specified fire rating. 

 

  D. Pipes passing through firewalls, smoke partitions, fire partitions, or floors shall be sealed 

with a UL-rated system appropriate for the specified rating. 

 

2.3 UNIONS 

 

 A. Unions shall be installed on each side of all control valves, regulators, and similar items 

and one side of all pieces of equipment, such as pumps, tanks, etc., so that such 

equipment shall be readily disconnected and removed if necessary. 

 

 B. Unions shall not be concealed in walls, ceilings, or partitions. 

 

2.4 DIELECTRIC CONNECTIONS 

 

A. Dielectric connections shall be provided at all connections between ferrous and 

nonferrous piping or metals, except drain piping connections at drain pans for cooling 

coils and valves having cast-bronze adapters. 
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2.5 ELECTRICAL WORK FOR EQUIPMENT UNDER MECHANICAL SYSTEMS 

 

 A. All non-integrated motor controllers and starters serving equipment installed under 

Division 23 Sections shall be furnished under those Sections and shall be turned over to 

Electrical Contractor, for installation by Electrical Contractor.  Controllers shall be 

equipped with all auxiliary contacts, poles, or devices necessary to permit interlocking 

and control required. 

 

 B. Fractional horsepower motors 1/2 HP and below shall be single-phase, 60 cycles, 120V; 

motors larger than 1/2 HP shall be 3-phase, 60 cycles, of voltages indicated on the 

electrical drawings, and conforming to the electrical service, except where indicated 

otherwise.  Motors shall conform to latest NEMA requirements. 

 

C. All electrical power wiring required for equipment installed under Division 23 Sections 

shall be provided under Division 26 Sections with all necessary approved wiring diagrams 

and guidance provided under Division 23 Sections, with the exception of power wiring to 

Automatic Temperature Control panels which shall be provided by the Automatic 

Temperature Control Contractor. 

 

 D. Raceways shall be 1/2" minimum. All wiring in rooms with exposed structure shall be 

installed in conduit. Label the front face of the cover on each junction box with indelible 

black marker indicating the number of each circuit contained in or running through the 

box.  In areas where exposed construction is the final finished condition and conduit and 

junction boxes are called out to be painted, label the inside face of the covers. 

 

 E. All control and power wiring required for temperature control system and all interlocking 

and accessory control wiring required for equipment installed under Division 23 Sections 

shall be installed by the Plumbing, Mechanical, and Temperature Control Contractors. 

 

 F. Three-phase motors shall have magnetic across-the-line starters unless hereinafter 

indicated or required by Power Company to be otherwise.  Provide overload relay in 

each phase or motor lead.  Operation of any overload relay shall simultaneously open all 

phases. 

 

 G. Manual starters shall be manual single-, double-, or three-pole type designed for flush or 

surface mounting, with overload protection in each phase. 

 

 H. Starters for motors under automatic control shall have built-in “hand-off-auto” selector 

switch. 

 

 I. All starters and controls shall be NEMA rated and NEMA I enclosed where mounted inside 

building, except in kitchens which shall be NEMA 4X-SS.  Starters and controls mounted 

outside or where specifically called for shall be NEMA 3R.  Combination switch and 

magnetic starters shall be provided where indicated. 

 

 J. Auxiliary 120-Volt contacts shall be provided to give control and interlocking as required 

or as indicated. 

 

 K. Where control voltages are different from motor voltages, a control-voltage transformer 

shall be provided as a part of the starter. 
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 L. The Contractor shall be responsible for coordinating with the Division 26 Contractor for 

providing properly sized circuit breakers to serve equipment and motors furnished which 

differ from that specified or indicated.  This shall be further understood to include branch 

circuit wiring, conduit, disconnect switches, etc., in accordance with the appropriate 

codes and specifications.  The cost of providing this increased electrical service and 

related work shall be included under the applicable section under which the equipment 

and motors are being furnished, at no additional cost to Owner. 

 

 M. The Automatic Temperature Controls Contractor shall be responsible for providing circuit 

breakers and power wiring and conduit from electrical panels installed under Division 26 

to Automatic Temperature Controls panels.   

 

2.6 MACHINERY ACCESSORIES 

 

 A. Provide oil-level gages, grease cups, and grease-gun fittings for machinery bearings as 

recommended by machinery manufacturer; where these lubricating means are not 

easily accessible, extend to locations as directed.  Furnish all grease-gun fittings of 

uniform type. 

 

2.7 WALL, PARTITIONS, AND CEILING ACCESS DOORS 

 

 A. The Contractor shall furnish and the General Contractor shall install steel access doors 

with lock where required, style necessary for surface in which placed, sizes as indicated 

or required for access to equipment, valves, dampers, filters, duct smoke detectors, and 

all other devices requiring access.  INLAND-RYERSON CONSTRUCTION PRODUCTS 

COMPANY or PHILLIP CAREY MANUFACTURING COMPANY. 

 

 B. Access doors shall have same fire rating as ceiling, floors, walls, and partitions in which 

installed. 

 

2.8 AIR BALANCING DEVICES 

 

A. Furnish any additional material or equipment, such as sheaves, belts, motors, and 

balancing devices, required to complete and/or adjust and balance the systems as 

recommended by the TAB Agency at no additional cost to the Owner.  Failure to provide 

additional means of adjusting and balancing will not relieve the Contractor of 

responsibility for properly adjusting and balancing the various systems as intended. 

 

2.9 DUCT SEALANT  

 

A. Where duct is indicated to be sealed, utilize a fire resistive, water based, indoor/outdoor, 

U.V. resistant, non-fibrated sealant, FOSTER DUCT-FAS 32-19 duct sealant or approved 

equal. 

 

B. Sealant shall have a volatile organic compound (VOC) rating of 24 g/L, less water.   

 

C. Sealant shall meet all SMACNA pressure classes up to 10” w.g. and SMACNA seal classes 

A, B, and C. 
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D. Apply sealant with brush working sealant into all joints.  For spiral duct, apply sealant to 

male end of coupling prior to fitting straight run of duct to coupling.  Follow 

manufacturer’s instructions for all application requirements.   

 

E. The use of duct sealing tape of any kind is unacceptable. 

 

 

PART 3 - EXECUTION 

 

3.1 PIPE INSTALLATION 

 

 A. Pipe systems shall be complete.  Pipe shall be of size indicated or, where not indicated, 

shall be of size required to produce capacities of the equipment specified. No pipe shall 

be buried in floors, unless specifically indicated or approved. 

 

 B. Install runs of piping as indicated.  Cut pipe accurately to measurements established at 

the building by the Contractor and work into place without springing or forcing.  Do not 

cut or move any structural portions of the building without approval.  Run piping above 

ground, parallel with lines of buildings, unless otherwise shown or specified. 

 

 C. Install piping to allow for expansion and contraction, using offsets, swing joints, expansion 

joints, anchors, and related items as may be necessary.  Make connections to coils, 

pumps, and other equipment in such manner as to eliminate undue strains in piping and 

equipment and to prevent noise transmission.  Provide necessary fittings and bends to 

avoid springing of pipes during assembly.  Weld expansion loops using long-radius ells.  

Make changes in pipe sizes with reducing fittings.   

 

 D. Pipe outlets of vent valves, safety valves, drip pans, overflow drains, condensate drains, 

backflow preventers, and other drain points to floor drain unless otherwise indicated.  

Gages, thermometers, and related items shall be carefully leveled. Thoroughly clean and 

flush piping in presence of the Architect, as installed and before automatic vents are 

installed. 

 

 E. Unless otherwise indicated, connections to equipment shall be as shown by manu-

facturer’s data.  Make piping connections to equipment with unions or flanged 

connections arranged so that equipment can be dismantled without disturbing the 

piping installation.  Unions shall be accessible after building is complete.  Provide valves 

to isolate equipment for service or removal. 

 

 F. Run horizontal water piping with pitch of at least 1" in 40'-0" and arrange to drain to 

minimum number of low points.  Equip low points with drain valves and hose nipples not 

smaller than 3/4".  Eccentric reducing fittings or eccentric reducing couplings must be 

installed where indicated or as required to bring bottoms of mains in line and prevent 

pockets. 

 

 G. Close pipe openings with caps or plugs during installation.  Cover equipment tightly and 

protect against dirt, water, and chemical or mechanical injury. Carefully free interior of 

pipe of superfluous material as work progresses.  Upon completion of work, thoroughly 

clean materials and equipment and deliver in approved unblemished condition.  Pitch 

closed loop water piping to vent at high points.  Provide a manual air vent ball valve at 

all high points in the piping system. 
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 H. Ream pipe after cutting and before threading and remove burrs.  Make screwed joints 

with graphite and oil or approved graphite compound applied to threads only.  Cut 

threads full, and not more than three threads on pipe shall remain exposed.  Caulking of 

threaded joints to stop or prevent leaks will not be permitted.  Provide unions where 

required for disconnection.  Use swing joints for branch connections to risers and mains. 

 

 I. Make copper tubing sweat joints with noncorrosive flux and lead-free solder 

recommended for service encountered or as indicated. 

 

3.2 EQUIPMENT INSTALLATION 

 

 A. Erect equipment in neat and workmanlike manner.  Align, level, and adjust for 

satisfactory operation.  Install so that connecting of piping and accessories can be 

made readily and so that parts are easily accessible for inspection, operation, 

maintenance, and repair.  Minor deviation from indicated arrangements may be made 

as approved by Architect. 

 

3.3 EQUIPMENT SUPPORTS AND FOUNDATIONS 

 

 A. Design and construct supporting structures of strength to safely withstand stresses to 

which they may be subjected and to distribute properly the load and impact over 

building areas.  Conform to applicable technical societies’ standards, also to codes and 

regulations of agencies having jurisdiction.  Obtain approval before fabrication. 

 

 B. Fasten wall-mounted or ceiling-hung equipment to building structures or inserts as 

approved. 

 

 C. Where floor is waterproofed, construct foundation so that anchor bolts will not pierce 

waterproofing. 

 

 D. Provide adequate supports for roof-mounted mechanical equipment.  Supports shall 

keep equipment clear of roof and transmit weight to roof structure as approved by 

Architect. 

 

3.4 NOISE AND VIBRATION 

 

 A. Mechanical and electrical equipment shall operate without objectionable noise or 

vibration as determined by the Architect. 

 

 B. If such objectionable noise or vibration should be produced and transmitted to 

occupied portions of building by apparatus, piping, ducts, or other parts of mechanical 

and electrical work, make necessary changes and additions as approved, without extra 

cost to the Owner. 

 

 C. Isolators shall prevent, as far as practicable, the transmission of vibration, noise, or hum to 

any part of building. 

 

 D. Isolators shall suit vibration frequency to be absorbed.  Provide isolator units of area and 

distribution to obtain proper resiliency under load and impact. 
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3.5 FLASHING 

 

 A. Provide cap flashing for roof-mounted fans, goosenecks, air intakes, vents, and the like. 

 

3.6 PROTECTION OF EQUIPMENT AND MATERIALS 

 

 A. Responsibility for care and protection of mechanical equipment rests with Contractor 

until Substantial Completion of the work. 

 

 B. After delivery, before and after installation, protect equipment and materials against 

theft, injury, the environment, or damages from all causes. 

 

 C. Protect equipment with enamel or glaze surfaces from damage by covering and/or 

coating as approved. 

 

 D. Protect equipment outlets and pipe openings with temporary plugs or caps. 

 

 E. During construction, seal off all openings into interior of equipment and ductwork with 

sheet metal or taped polyethylene sheathing to prevent infiltration of dust. 

 

F. Temporary filters shall be provided a minimum of every 14 days for all fans that are 

operated during construction, and new filters shall be installed after all construction dirt 

has been removed from the building just prior to Final Completion.  Prior to Final 

Completion, ducts shall be inspected for dust and dirt.  Contractor shall provide a signed 

statement to indicate that new filters for each piece of equipment were installed soon 

after Substantial Completion and before Final Completion. Construction filters shall be 

removed and not be used as the final set of filters.  Provide a written statement that 

includes equipment identifications and dates of filter installation to the Engineer for 

review.  

 

G. Provide a spare filter (or sets of filters for equipment that require multiples) for each piece 

of equipment.  Turn filters over to Owner with proper transmittal prior to Final Completion.  

 

 H. Equipment not designed for exterior installation (i.e., exhaust fans, indoor units, boilers 

and pumps, etc.) shall not be delivered to the job site until a location protected from the 

environment is provided.  Location must be approved by the Architect and Engineer 

prior to delivery. 

 

 I. Equipment suitable for exterior installation (i.e., rooftop ventilation units, rooftop units, and 

outdoor units, etc.) shall not be delivered to the job site until it is ready to be installed in its 

permanent location. 

 

3.7 CONTRACTOR’S RESPONSIBILITY FOR TESTING, ADJUSTING, AND BALANCING (TAB) 

 

 A. Provide the TAB Agency a full set of Contract Documents (drawings and technical 

specifications), all manufacturers’ approved submittal data, and copies of revised data 

as soon as possible. 

 

 B. Ensure that a current TAB Engineer’s certification certificate is kept on file. 
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 C. Ensure all systems have been installed and are in 100% working order before the TAB 

Engineer is called to the job site, including but not limited to ductwork, piping, terminals, 

electrical, and ATC.  The Contractor shall verify that each item of the Pre-TAB Checklist 

(see Appendix A) has been completed, and shall deliver a signed copy of the Pre-TAB 

Checklist to the Owner’s Representative and the TAB Agency attesting that the project is 

complete and ready for TAB work to begin.  

 

 D. Ensure that all ductwork requiring SMACNA – ADLTM duct leakage testing has been 

tested in the presence of the TAB Engineer and Owner’s Representative and has met the 

referenced requirements.   

 

 E. Provide adequate access to all points of measurement and adjustment and ensure that 

all dampers operate freely. 

 

 F. Provide a factory representative for all major pieces of equipment as requested by the 

TAB Agency to assist in operation and performance verification of equipment. 

 

 G. Cooperate with the TAB Agency to help operate and adjust the control systems directly 

related to TAB work and provide any specialties required to make such adjustments. 

 

 H. Carefully review the drawings and Specifications for the various systems noting all 

facilities incorporated in the design for purposes of adjusting and balancing.  Should it be 

deemed necessary to provide additional dampers, baffles, valves, or other devices 

which would aid in the required adjusting and balancing, same shall be provided by the 

installing contractor. 

 

3.8 CLEANING, PAINTING, AND IDENTIFICATION 

 

 A. Remove from site excess material, equipment protection, etc.  Thoroughly clean piping, 

hangers, equipment, and trimmings and leave every part in perfect condition ready for 

use, painting, or insulation as required. 

 

 B. Paint exterior surfaces of equipment supports and other ferrous metal work, except that 

which is galvanized, with one coat of RUSTOLEUM damp-proof red primer, or approved 

equal. 

 

 C. Finish painting of exposed piping, equipment, and insulation in finished spaces shall be 

done under Section 09900, “Painting.” 

 

 D. Piping service and flow direction shall be indicated with vinyl labels which identify the 

service by name (not initials) and the flow direction by arrows.  Labels shall be used 

wherever piping is exposed, except in finished spaces, and at all unit connections.  For 

concealed piping located above accessible ceilings, label piping at 25-foot intervals 

with painted stencil-type lettering.  Label and arrow heights shall be proportional to pipe 

sizes as follows: 
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    Insulated and   

    Un-insulated    Label  

       Pipe Size      Heights 

         Up to 1"       1" 

    1-1/4" to 2"       2" 

    2-1/2" to 4"       3" 

                 4" and above      4" 

 

 E. All valves in equipment room(s) shall be identified with 1-1/2" diameter, permanently 

stamped, brass tags.  Secure tags to valve item or wheel with brass jack chain or copper 

meter seals.  Provide framed and mounted, under clear plastic, valve chart (8-1/2 x 11 

min.), identifying valve number by system served and function. 

 

 F. Provide seals, signs, and tags on fire protection equipment at designated locations per 

NFPA. 

 

G. Provide color-coded identification dots affixed to the ceiling grid for equipment, access 

doors, terminal equipment controllers, smoke detectors, filters, and valves concealed 

above ceilings.  Provide a color-coded chart identifying type of equipment or valve.  

Chart shall be framed and mounted, under clear plastic, and located as directed by 

Owner. 

 

3.9 EQUIPMENT MARKING 

 

 A. Label all mechanical equipment, including starters, control panels, Rooftop ventilation 

units, fans, pumps, and indoor units. 

 

 B. Labels shall be machine engraved, laminated, Bakelite, nameplate type.  Labels shall be 

black faces with white letters. 

  

 C. Labels shall have 1/4" high letters. 

 

 D. Labels shall be rigidly attached using rivets or screws.  Adhesive backing is not 

acceptable. 
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APPENDIX A 

 

PRE-TAB CHECKLIST 

 

 A. GENERAL 

 

  1. All components of the HVAC system have been installed, including controls and 

control wiring. 

 

  2. Power wiring has been installed and energized to all motorized equipment. Also, all 

line voltage control wiring required has been installed. 

 

  3. All equipment has been started and run tested through all specified sequences of 

operation. Where specifications require start-up by factory-authorized 

representatives, this has been accomplished and all safety controls have been 

verified to be operational. 

 

4. All required testing of piping and duct systems has been completed in 

accordance with the drawings and specifications.   

 

5. Duct leakage testing, where required, shall be witnessed by the Owner’s 

Representative and/or the TAB Agency. 

 

 B. AIR DISTRIBUTION AND VENTILATION SYSTEMS 

 

  1. All air system filters have been replaced with new filters.  The air moving equipment, 

ductwork, and air terminals are installed and connected.  All air systems are 

unobstructed and free of debris. 

 

  2. All manual volume control dampers required are installed and properly connected 

to adjustment handles.  All damper handles are accessible and not covered by 

insulation or draw bands.  All automatic dampers required have been installed with 

linkages connected and adjusted to provide the specified sequence of operation. 

 

  3. Access doors have been installed where required to allow inspection and servicing 

of duct-mounted dampers, equipment, and components. 

 

  4. All ductwork and connections of duct to air terminals have been checked, and no 

visible or audible leakage exists. 

 

  5. Fans are rotating in correct direction.  Fans have been lubricated. Drive pulleys are 

aligned and belt tension is correct.  Setscrews are tight securing keys into key-ways. 

 Fan wheels turn freely and are balanced.  Belt guards are in place. 

 

  6. Vibration isolators and flexible connectors have been installed where required. 

With fans in operation, there is no excessive vibration of fan assemblies or ductwork. 
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  I,                                               , an authorized  representative of ___________________________, 

   (Signature and Title)         (Company) 

 

  attest that all items contained in the above Pre-Tab Checklist have been completed and  

 

  verified as of this date:__________________________________. 

 

 

 

 

 

END OF SECTION 230100 
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SECTION 230500 – HEATING, VENTILATING, AIR CONDITIONING 

 

 

PART 1 - GENERAL 

 
1.1 RELATED DOCUMENTS: 
 

 A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions, Division 1 Specification Sections, and Section 230100, 
“Mechanical General Provisions,” apply to this Section.   

 
 B. Refer to Specification Section 230900, “Automatic Temperature Controls,” for 

additional requirements and coordination between equipment and controls. 
 
1.2 WARRANTY-GUARANTEE: 
 

 A. Contractor shall furnish written warranty, countersigned and guaranteed by the 
General Contractor, stating that work executed under this Section of the 
Specifications shall be free from defects of material and workmanship for a period of 
12 months from date of Substantial Completion of the building.  Refer to Section 
230100 for additional warranty period responsibilities. 

 
1.3 SUBMITTALS: 
 

 A. Prior to fabrication of any ductwork, Mechanical Contractor shall prepare and submit 
for review and approval 1/4" scale ductwork shop drawings.  Drawings shall indicate 
all equipment locations and double line ductwork layout.  Drawings shall be 
coordinated with existing conditions and Architectural, Structural, Sprinkler, and 
Electrical Drawings. 

 
 B. Submit manufacturer’s performance data and unit details on all products specified 

below or indicated on drawings. 
 
1.4 PROTECTION OF EQUIPMENT AND MATERIAL: 
 

 A. All equipment and material not specifically designed for exterior installation shall not 
be delivered to the job site until an indoor, dry location is available for storage.  All 
equipment and material shall be covered and protected from dirt, debris, moisture, 
paint, coatings, and damage of any kind.  Store off the floor, in a location approved 
by the Owner, to prevent contact with water. 

 
 B. All air-conveying equipment and material, including but not limited to make up air 

unit, indoor units, diffusers and ductwork, shall be kept clean as described above, and 
all airside surfaces shall be wiped clean (metal surfaces) prior to installation.  Where 
equipment surfaces are subject to additional accumulation of dirt and debris, interior 
cleaning shall be done after the completion of ductwork installation at all unit 
openings. 

 
  1. Exterior surfaces of all equipment shall be cleaned at completion of 

construction in a manner that condition and appearance of equipment is the 
same as it left the factory. 
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  2. No equipment shall be run without approval by the Engineer.  The Contractor 

shall provide temporary filters for all intakes and return connections to air-
conveying equipment at his own expense during the construction process in 
accordance with Specification Section 230100.  Filters shall be changed every  

   14 days regardless of condition.  The Contractor assumes full responsibility for 
cleanliness of all equipment operated during the construction period and any 
ductwork used to convey air during construction prior to meeting Substantial 
Completion.  The Contractor shall clean all equipment to like-new condition as 
it appeared when it left the factory prior to substantial completion.  All 
damages shall be repaired/replaced at the Contractor’s expense. 

 
 
PART 2 – PRODUCTS 

 
2.1  HEAT GENERATION   (Not Used) 
 
2.2  REFRIGERATION  (Not used) 
 
2.3  AIR HANDLING EQUIPMENT 
 
 A. Rooftop Air Conditioning Units (RVU-1, RVU-2, RVU-3, RVU-4, RTU -1, RTU-2 and RTU-3): 
  (RVU-1, 2, 3 and 4 shall be Owner Furnished and Contractor Installed) 
 

  1. Rooftop Air Handling Units shall be built to the level of quality as herein 
specified and to the description of the Air Handling Unit Schedule. 

 
  2. Unless stated otherwise, rooftop air-handling units are to be shipped to the job 

in one piece, factory assembled.  Modular units assembled to achieve a close 
approximation to the intent of this specification will not be considered equal. 
All equipment shall where specified and applicable, be pre-wired, and factory 
certified by an approved testing agency such as ETL, UL, CSA prior to 
shipment. 

 
  3. The units shall be pre-wired and shall bear an approved label with all the 

necessary identification marks, electrical data, and any necessary cautions as 
required by the National Electric Code. 

 
  4. All electrical circuits shall undergo a dielectric strength test, and shall be 

factory tested and checked as to proper function. 
 
  5. Units shall be as manufactured by ENGINEERED AIR (NO SUBSTITUTIONS). 

 
  6. Unit Construction: 
 
   a. Unit casing shall be of minimum 18 gauge satin coat galvanized sheet 

metal.  Surfaces shall be cleaned with a degreasing solvent to remove 
oil and metal oxides and primed with a two-part acid based etching 
primer. Finish coat shall be polyurethane and applied to all exposed 
surfaces.  All unprotected metal and welds shall be factory coated.  
Color shall be determined by the owner. 
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   b. All walls, roofs and floors shall be of formed construction, with at least 
two breaks at each joint.  Joints shall be secured by sheet metal screws 
or pop rivets.  Wall and floor joints shall be broken in and on all outdoor 
units roof joints broken out (exposed) for rigidity.  All joints shall be 
caulked with a water resistant sealant 

   c. The unit shall be provided with a 22 gauge solid galvanized metal liner 
over insulated areas including unit underside. 

   d. Units shall be provided with access doors to the following components: 
fans and motors, filters, dampers and operators, access plenums, 
electrical control panels, burner, compressor compartments.  Access 
doors shall be large enough for easy access.  Removal of screwed wall 
panels will not be acceptable. 

   e. Units shall be provided with hinged access doors which open outwards 
on all sections.  Doors located on sections with positive pressure shall 
have a red warning label and a safety device must be affixed. 

   f. All hinged access doors shall include welded steel frames.  Doors shall 
be fully lined, come complete with bulb trim seal gasket and Leverlok 
handles, operable from both sides.  All doors shall have two (2) handles 
internally linked to allow access with the use of one (1) handle.   Doors 
utilizing continuous piano hinges must include stainless steel hinge 
assemblies.  Pre-manufactured, non-thermal, 2” double wall doors as 
manufactured by AJ Manufacturing Inc. will be considered equal.  Unit 
manufactures standard door construction will not be considered equal. 

   g. All units shall be internally insulated with 2" thick nominal 3 lb./cu.ft. 
density acoustic insulation. 

   h. Insulation shall be secured with steel angles. All longitudinal insulation 
joints and butt ends shall be covered by a sheet metal break to prevent 
erosion of exposed edges.  Drain pans and all floor areas shall be 
insulated on the underside. 

   i. Cooling coil drain pans shall be fabricated of stainless steel and are an 
integral part of the floor paneling, a minimum of 2" deep, with welded 
corners.  Drain pans shall extend a minimum of 6" downstream of coil 
face and be provided with a 1 ½" S.S. M.P.T. drain connection.  Drain 
pans must have a fast pan and be sloped and pitched such that there 
is no standing water.  Intermediate fast pans shall be provided between 
cooling coils where required for effective moisture removal. 

   j. The floor is to act as drain pan complete with 2” upturn standing seams 
around perimeter (or 2” perimeter collar continuously welded to the unit 
base) and welded corners to ensure the floor is watertight.  Alternately 
screwing down, tack welding and caulking of this collar is not 
acceptable.  Provide 1” drain connections for complete drainability of 
the base pan. 

   k. In air-to-air heat reclaim units (RVU-1 TO 4, RTU-1), the exhaust section 
shall be provided with a stainless steel drain pans and shall be an 
integral part of the floor paneling, a minimum of 2" deep, with welded 
corners.  Drain pans shall extend over the full exhaust fan plenum and 
be connected with a 1 ½” M.P.T. drain connection. 

   l. The floor of the condenser section (RTU-1) shall be provided as a 
stainless steel drain pan and shall be an integral part of the floor 
paneling, a minimum of 2" deep, with welded corners.  Drain pan shall 
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extend over the full condenser section and be connected with a 1 ½” 
M.P.T. drain connection. 

   m. Units shall be weatherproofed and equipped for installation outdoors.  
This shall include generally for the prevention of infiltration of rain and 
snow into the unit, louvers or hoods on air intakes and exhaust openings 
with 1" galvanized inlet screens; diverters over all access doors; all joints 
caulked with a water resistant sealant; roof joints turned up 2" with three 
break interlocking design; outer wall panels extend a minimum of ¼” 
below the floor panel; drain trap(s) connections for field supply and 
installation of drain traps. 

   n. Units mounted shall incorporate welded floor to base construction.  
Floors are of three break upstanding design with welded corners and 
free of penetrations.  Unit underside joints are caulked. 

 
  7. Fans: 
 
   a. Centrifugal fans shall be rated in accordance with AMCA Standard Test 

Code, Bulletin 210.  Fan manufacturer shall be a member of AMCA.  All 
fans and fan assemblies shall be dynamically balanced during factory 
test run.  Fan shafts shall be selected for stable operation at least 20% 
below the first critical RPM.  Fan shafts shall be provided with a rust 
inhibiting coating. 

   b. Exhaust fans (RVU-1 TO 4, RTU-1) and supply fan (RTU-3) shall be single 
low pressure forward curved and shall be equipped with greaseable, 
self-aligning ball or roller type pillow block bearings. 

   c. Supply fans (RVU-1 TO 4, RTU-1, RTU-2) shall be Airfoil and/or BI fans and 
shall be equipped with greaseable, self-aligning ball or roller type pillow 
block bearings. 

   d. Drives shall be fixed.  All drives shall be provided with a rust inhibiting 
coating. 

   e. Fan motors shall be ODP (open drip proof) super high efficiency. 
   f. Provide factory mounted and wired variable frequency drives on all 

supply motors and exhaust motors for units with energy recovery.  Drives 
shall be as manufactured by ABB no substitutions.  Unit manufacture is 
responsible for sizing. 

 
  8. Coils: 
 
   a. Coils shall be 1/2" O.D. as manufactured by Engineered Air, constructed 

of copper tube, aluminum fin, and copper headers/distributors and 
galvanized steel casing. 

   b. Fins constructed of aluminum shall be rippled for maximum heat transfer 
and shall be mechanically bonded to the tubes by mechanical 
expansion of the tubes.  The coils shall have a galvanized steel casing.  
All coils shall be factory tested with air at 300 psig while immersed in an 
illuminated water tank. 

   c. The refrigerant evaporator coil shall be equipped with distributors 
connected to the coil by copper tubes.  Refrigerant coils shall be 
alternate tube circuited in order to distribute the cooling effect over 
entire coil face at reduced load conditions.  Hot gas bypass inlet shall 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENTARY SCHOOL 
 

HEATING, VENTILATING, AND AIR CONDITIONING                                                   230500 - 5 

be at the refrigerant distributor.  Provision for use of thermal expansion 
valves must be included for all circuits. 

   d. Headers shall be inside the air handling unit.  Provide auxiliary drain pan 
complete with ½" MPT drain connection at headered end of cooling 
coils.  The non headered end of the coil shall be fully concealed. 

   e. Coil shall be removable from the unit at the headered end, unless 
shown otherwise on the drawings. 

   f. Access between coils and major components shall be no less than 24 
inches. 

   g. All exterior coils shall be protected with hail guard. 
 
  9. Gas Heat Section - Indirect Fired: 
 
   a. Heating section shall be indirect natural gas fired.  The entire package, 

including damper controls, fan controls, and all other miscellaneous 
controls and accessories shall be approved by an independent testing 
authority and carry the approval label of that authority as a complete 
operating package.  Burner assemblies utilizing third party controllers will 
not be accepted. 

   b. The burner must exceed the ASHRAE 90.1 requirement of steady state 
efficiency at low fire.  Minimum steady state efficiency at low fire must 
be documented to meet or exceed 82%. 

   c. Operating natural gas pressure at unit(s) manifold shall be 7"w.c. 
   d. Manifolds shall be provided to FM standards. 
 
   e. Heat Exchanger/Burner Assembly: 
 
    (1) Heat exchanger shall be a primary drum and multi-tube 

secondary assembly constructed of titanium stainless steel with 
multi-plane metal turbulators and shall be of a floating stress 
relieved design.  Heat exchanger shall be provided with 
condensate drain connection.  The heat exchanger casing 
shall have 1" of insulation between the outer cabinet and inner 
heat reflective galvanized steel liner.  Blower location shall be 
engineered to improve the required air flow pattern around the 
heat exchanger.  Using duct type furnaces and closed coupled 
blowers are not acceptable. 

    (2) Units shall incorporate high efficiency heat exchangers tested 
and certified to ANSI/CSA standards to provide a minimum of 
82% efficiency throughout the entire operating range.  The 
manufacturer shall be routinely engaged in the manufacture of 
this type of high efficiency equipment. 

    (3) The heat exchanger/burner assembly shall be a blow through 
positive pressure type.  Units shall have an interrupted pilot 
ignition system to provide increased safety.  Units using 
continuous or intermittent pilots are not acceptable. 

    (4) Flame surveillance shall be from the main flame after ignition 
not the pilot flame.  The burner and gas train shall be in a 
cabinet enclosure.  Atmospheric burners or burners requiring 
power assisted venting are not acceptable. 
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    (5) The heat exchanger/burner assembly shall include 15:1 
turndown for all input ranges.  The high turn down heat 
exchanger/burner assembly minimum input shall be capable of 
controlling 6.7% of its rated input, excluding the pilot assembly, 
without on/off cycling and include built in electronic 
linearization of fuel and combustion air. Efficiency shall increase 
from high to low fire. 

 
   f. Venting provisions must be in accordance with CAN/CSA Standard 

B149.1, ANSI Z223.1-NFPA 54, and local authorities having jurisdiction. 
 
  10. Controls: 
 
   a. Provide electronic control module (Modulating Fuel with Modulating 

Combustion Air) complete with proportional and integral control with 
discharge air sensor to maintain set point temperature and provide 
rapid response to incremental changes in discharge air temperature.  
Combustion air motor speed varies proportionally in response to the 
modulation of gas flow to provide optimum fuel/air mixture and 
efficiency at all conditions.  Combustion blower RPM shall be proved 
using a Hall Effect speed sensor.  Two speed or step speed combustion 
blowers are not acceptable.  Third party controllers to achieve the 
required function, factory or field mounted, are not acceptable. 

   b. Alternate manufacturers units that do not incorporate a variable speed 
combustion air blower shall have a modulating gas valve and a 
combustion air damper with a linear linkage connected to an actuator 
which has a minimum of 100 steps of control. 

   c. Heating control function shall be modulating discharge via signal from 
the unit mounted primary controller. 

   d. Discharge air sensor shall be field mounted in supply ductwork. 
   e. Provide a makeup air reverse airflow high limit switch in series with the 

standard high limit switch mounted in the blower discharge. 
   
  11. Recovery Air Total Energy Wheel  (RVU-1, 2, 3 & 4 and RTU-1): 
 
   a. Provide an ARI certified Recovery Air wheel.  The performance of the 

wheel is to be ARI tested and certified as an individual component.  
The effectiveness shall be reflective of the component performance 
only without the benefit of packaged equipment.  Acceptable 
manufacturer is ENGINEERED AIR, (NO SUBSTITUTIONS). 

   b. The wheel shall be a minimum of 10 inches in depth, constructed of 
sheet aluminum, with alternate layers glued to each other for stability.  
Wheels shall be tension wound on to a central hub.  All aluminum 
surfaces shall be coated with a “zeolite” 4 Å molecular sieve coating to 
provide water vapor transfer from one air stream to the other.  The 
wheel shall be cleanable with compressed air without damage to the 
aluminum or desiccant.  Alternate reclaim devices shall meet or 
exceed the performance noted in the schedules without exceeding 
the fan power requirements specified. 
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   c. Wheels are held securely together with metal spokes extending radially 
from the hub to the peripheral banding.  Spokes are flush mounted to 
rotor media.  Wheels shall be provided in one piece construction. 

   d. The wheel shall be supported by two pillow block bearings which in 
turn are supported by a steel support.  The bearings shall be located in 
the shadow of the bearing support member and the division between 
air streams to maximize the free area of the rotor as much as possible.   
The bearings shall be replaceable without removing the wheel from 
the air handling unit. 

   e. Wheels shall be provided with non-contact labyrinth seals around the 
perimeter of the wheel and across the face at the division between 
the supply and exhaust sectors.  Brush style seals will not be 
acceptable.  Adjustable seals shall be spaced not more than 1/32” 
from the rotor surface. 

   f. The unit shall be provided with a purge system to allow a percentage 
of outdoor air to sweep through the exhaust air sector to eliminate the 
possibility of exhaust air to the supply air stream. 

   g. The manufacturer shall ensure that the pressure at the entering side of 
the exhaust air sector of the wheel is lower than the pressure at the 
entering side of the supply air sector. In the case of draw-through fans, 
this will necessitate a field adjustable damper in the exhaust system 
upstream of the total energy wheel. The manufacturer shall select the 
supply and exhaust fans to provide the additional air for purge where 
required. 

   h. The wheel shall be driven by a continuous V-belt around the outer 
perimeter of the wheel connected to a 3 phase, inverter driven, high 
torque/high turndown, AC motor for variable speed applications.  
Access to the motor and the drive shall be from the face of the wheel. 

 
   i. Variable Speed Control: 
 
    (1) Provide a solid state control system, to provide discharge air 

temperature control, free-cooling function, summer-winter 
changeover, and prevention of frost formation on the wheel 
when necessary. 

    (2) An adjustable set point on the face of the controller shall allow 
a selection of 52°F to 74°F discharge air temperature. In the 
heating mode, as the discharge air temperature nears the set 
point, the speed of rotation of the wheel is slowed to maintain 
set point.  When the minimum speed is reached, and there is a 
cooling demand, the wheel will stop completely.  The wheel will 
remain off until the outdoor air temperature exceeds the 
exhaust air temperature, at which time the wheel will resume 
operation at full RPM. 

    (3) The frost prevention mode overrides the temperature control 
mode and shall be enabled when the outdoor air temperature 
drops below the frost threshold.  The wheel speed shall be 
controlled to maintain a specific dry bulb temperature in the 
exhaust air that coincides with 90% RH.  The calculated value is 
based on the estimated space RH, which shall be a selectable 
feature on the controller. 
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  12. QDT Heat Pipe Thermal Recovery Unit:  
 
   a. Provide an air-to-air heat pipe exchanger with performance as shown 

in the schedule.  Heat pipe manufacturers shall provide, at the 
Engineer’s request, samples of tubes with the internal wick before and 
after expansion of the tubes. 

   b. Heat exchanger core shall be of 5/8” or 1” (as required) seamless 
aluminum tubing permanently expanded into fins.  Each tube shall be 
an individually sealed heat pipe filled with a working fluid conforming 
to the Mechanical Refrigeration Code, CSA Standard B52, 
ANSI/ASHRAE Standard 15 – Safety Code for mechanical refrigeration. 
Tubes shall include flow separators whenever vapor and condensate 
streams interact limiting the heat transfer capacity of the pipe. 

   c. The secondary surface shall be continuous plate aluminum fins of 
corrugated design to produce maximum heat transfer efficiency.  
Spiral fins are not acceptable. 

   d. The capillary wick of each heat pipe shall be an integral part of the 
inner wall of the tube to provide a completely wetted surface for 
maximum heat pipe capacity, with minimum heat transfer resistance.  
Heat pipes manufactured without capillary wick or where the wick is 
not acceptable to the Engineer shall have a minimum of 20% 
additional rows than that shown in the schedule.  Where additional 
rows are provided, the heat pipe shall be increased in face area to 
provide a pressure drop equal or less than that shown in the schedule. 

 
  13. Refrigeration: 
 
   a. Rooftop units shall be ETL approved and operate down to 50°F as 

standard.  Units shall have multiple compressors.  All refrigeration 
circuits shall be equally sized and separate from each other.  
Refrigeration circuits shall be complete with liquid line filter-driers, 
service ports fitted with Schraeder fittings, load compensated thermal 
expansion valves with external equalizers, combination sight glass 
moisture indicators, automatic reset low pressure control, manual reset 
high pressure control and insulated suction lines.  The complete piping 
system shall be purged and pressure tested with dry nitrogen, then 
tested again under vacuum.  Unit shall then be factory charged with R-
407C refrigerant.  Each system shall be factory run and adjusted prior 
to shipment. 

   b. The hot gas reheat circuit (RTU-1, RTU-2) shall include check valves, 
stepper valve, receiver, flash intercooler, liquid line solenoid, hot gas 
bypass line solenoid and accumulator. 

   c. Hot gas bypass shall be provided on the lead compressor to maintain 
adequate suction pressure in the event of low loads.  Hot gas bypass 
used for capacity reduction shall not be acceptable. 

   d. Compressors shall be scroll type, 3600 RPM, set on resilient neoprene 
mounts and complete with line voltage break internal overload 
protection, internal pressure relief valve and crankcase heater. 

   e. Compressors (RVU-1 TO 4, RTU-1, RTU-2) shall be located in a service 
enclosure complete with hinged access doors with leverlok handles for 
ease of service.  The enclosure shall match the construction of the unit. 
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   f. Compressors (RTU-3) shall be located on the side of the unit in a service 
enclosure complete with hinged access doors with leverlok handles for 
ease of service.  Bottom of service enclosure shall be covered with 1” 
birdscreen to allow ventilation of compressors.  

   g. Units RVU-1 TO 4, RTU-3 shall have a minimum of (3) three individually 
circuited compressors.  Units RTU-1 & 2 shall have a minimum of (4) four 
individually circuited compressors. 

   h.  Compressors shall be provided with a 5-year extended warranty. 
   i. Condenser coils shall be copper tube type, mechanically expanded 

into aluminum fins.  Coils shall be factory tested with air at 300 psig 
while immersed in an illuminated water tank.  Coils shall have 
galvanized steel coil casings. 

   j. Condenser fans shall be direct driven propeller type arranged for 
vertical draw through airflow.  Motors shall be weather resistant type, 
with integral overload protection and designed for vertical shaft 
condenser fan applications.  Fan and motor assemblies shall be 
mounted on a formed orifice plate for optimum efficiency with 
minimum noise level. 

   k. Controls shall include compressor and condenser fan contactors and 
overload protection, control circuit transformer, cooling relays and 
ambient compressor lockout.  Head pressure actuated fan cycling 
control shall be provided on all multiple condenser fan units. 

   l. Provide five minute anti-cycle and interstage time delay timers. 
   m. Equipment manufacturer shall provide a unitary electronic 

temperature control system with the capability of providing up to 3 
stages for RVU-1 TO 4, RTU-1 and 2 and 4 stages for RTU-3 of cooling 
control to maintain discharge temperature.  The minimum run and off 
time for compressors shall be 4 minutes at full load start up, and may 
range up to 8 minutes under part load conditions.  The controller shall 
incorporate a PI (proportional/integral) control scheme that reduces 
temperature drop by resetting to the set point after each stage is 
cycled on.  The controller shall be able to accept a reset signal from 
the building management system.  Third party control systems to 
achieve the required function, installed at the factory or in the field, 
are not acceptable. 

 
  14. Filters: 
 
   a. Filter sections shall be provided with adequately sized access doors to 

allow easy removal of filters. 
   b. Filters shall be lift out from an access plenum upstream of the filters.  Lift 

out 2" filters shall fit into a horizontal track from which they are lifted up 
and out (face load). 

   c. 2" Pleated Panel Disposable Filters: An optimum blend of natural and 
synthetic fiber media with a rust resistant support grid and high-wet 
strength beverage board enclosing frame with diagonal support 
members bonded to the air entering and air exiting side of each pleat.  
The filter media shall have a minimum efficiency of 30%- 35% on 
ASHRAE Standard 52.1-92, and a minimum of MERV 8 per ASHRAE 52.2. 
Rated U.L. Class 2. 
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  15. Dampers: 
 
   a. Damper frames shall be 5” x 1” x .125” (minimum thickness) 6063T5 

extruded aluminum hat channel with hat mounting flanges on both 
sides of the frame.  Each corner shall be reinforced with two die 
formed internal braces and machine stacked for maximum rigidity. 

   b. Blades shall be airfoil type heavy gauge extruded aluminum with 
integral structural reinforcing tube running full length of each blade.  
Blade edge seals shall be extruded double edge design with inflatable 
pocket which enables air pressure from either direction to assist in 
blade seal off.  Blade seals shall be mechanically locked in extruded 
blade slots, yet shall be easily replaceable in field.  Adhesive or clip-on 
type seals are unacceptable. 

   c. Bearings shall be non-corrosion molded synthetic.  Axles shall be 
hexagonal (round not acceptable) to provide positive locking 
connection to blades and linkage.  Linkage shall be concealed out of 
the airstream, within frame to reduce pressure drop, noise and 
maintenance. 

   d. Submittal must include leakage, maximum airflow and maximum 
pressure ratings based on AMCA publication 500. Damper shall be 
tested and licensed in accordance with AMCA 511 for Air Performance 
and Air Leakage. Dampers shall meet the requirements of the 
International Energy Conservation Code by leaking less than 3 cfm/sq. 
ft. at 1” of static pressure and shall be AMCA licensed as Class 1A. 
Dampers shall be Ruskin Model CD50. 

   e. Outside air, exhaust air and recirculation air dampers shall be parallel 
blade type with a two-position operator.  Outside air and exhaust air 
damper operators shall spring return closed on a loss of power.  
Recirculation air damper shall fail open on a loss of power. 

   f. Return air and outside air dampers (RTU-3) shall be parallel blade type 
with a two-position operator.  Dampers shall be linked together to work 
simultaneously with the return air damper closing as the outside air 
dampers opens.  Damper operator shall spring return closed on loss of 
power, closing the outside air damper. 

 
  16. Factory Supplied Control/Wiring: 
 
   a. Provide a system of motor control, including all necessary terminal 

blocks, motor contactors, motor overload protection, grounding lugs, 
control transformers, auxiliary contactors and terminals for the 
connection of external control devices or relays. 

   b. Provide factory mounted airflow measuring devices in the outside air 
section of each unit. Devices mounted in the fan inlet must be 
Piezometer Ring Airflow Measuring Systems.  Probe style devices that 
obstruct the inlet cone are not acceptable.  Devices shall measure 
airflow via pressure differential.  Devices utilizing standard pitot and 
thermal technologies are not acceptable.  Plenum style devices must 
be Tek-Air (IAQ-Tek) or equal.  All devices must have an accuracy of 
+/-5% for the given application. 

   c. Fire alarm circuits (where required) shall be powered from a relay in 
unit circuitry. 
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   d. Provide BACNET I/P interface controller to interface unit manufactures 
controls with the building management system. 

   e. Automatic controls including variable frequency drives shall be housed 
in a control panel mounted in or on the air handling unit, which will 
meet that standard of the specific installation. The control panel shall 
be heated and ventilated. 

   
 B. Energy Recovery Ventilation System (OAU-1 and OAU-2): 
   
  1. General: 
   
   a. The ventilation equipment shall be Energy Recovery Ventilator as 

manufactured by Mitsubishi Electric,  NO SUBSTITUTIONS. The unit shall 
form part of the Variable Refrigerant HVAC system and will supply 
ventilation air to all indicated indoor zones served by the Variable Flow 
Refrigerant HVAC system. 

   b. The unit shall be equipped with a data network control and will be 
directly connectable to the system Data communication control 
network and will be able to be electronically interlocked with the 
indoor units. 

 
  2. Quality Assurance: 
 
   a. The unit shall be tested by a Nationally Recognized Testing Laboratory 

(NRTL) and shall bear the UL label. 
   b. All wiring shall be in accordance with the National Electrical Code 

(N.E.C.). 
   c. The unit shall be rated in accordance with Air-conditioning 

Refrigeration Institute’s (ARI) Standard 1060 and bear the ARI 
Certification label. 

   d. The unit shall be manufactured in a facility registered to ISO 9001 and 
ISO 14001, which is a set of standards applying to environmental 
protection set by the International Standard Organization (ISO). 

 
  3. Installation: 
 
   a. The installation of unit, duct work, all interconnecting control and 

power wiring, commissioning and testing shall be carried out by 
licensed installers in accord with all Codes and requirements. 

 
  4. Delivery, Storage and Handling: 
 
   a. Unit shall be stored and handled according to the manufacturer’s 

recommendations. 
   b. The unit will be able to withstand 105°F storage temperatures and 95% 

relative humidity without adverse effect. 
 
  5. Warranty: 
  
   a. The unit shall have a manufacturer’s parts and defects warranty for a 

period one (1) year from date of installation.  If, during this period, any 
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part should fail to function properly due to defects in workmanship or 
material, it shall be replaced or repaired at the discretion of the 
manufacturer.  

   b. The Unit Energy Transfer Core shall have an additional nine (9) year 
warranty against defects in material or workmanship.  The total 
warranty period shall be ten (10) years from date of installation. 

 
  6. Products: 
 
   a. General: 
 
    (1) The unit shall be factory assembled, wired and run tested.  

Contained within the unit shall be all factory wiring, control 
circuit board and blowers with motors, filters, and insulated 
foam air guides.  Each unit will have an automatic by-pass 
damper system for economic operation under certain 
conditions.  The unit shall have factory installed control board. 

 
     (a) Unit Cabinet: 
 
      (i) The cabinet shall be fabricated of galvanized 

steel, and covered with polyurethane foam 
insulation as necessary with steel mounting 
points securely attached. 

 
     (b) Blowers: 
  
      (i) The unit shall be furnished with two (2) direct 

drive centrifugal blowers running simultaneously 
supplying and extracting air at the same rate for 
balanced ventilation air flow. 

      (ii) The blower motors shall be directly connected to 
the blower wheels and have permanently 
lubricated bearings. 

      (iii) The blowers and motors shall be mounted for 
quiet operation. 

 
     (c) The Unit heat exchanger element shall be constructed 

of specially treated cellulous fiber membrane separated 
by corrugated layers to allow total heat (sensible and 
latent) energy recovery from the exhaust air to the 
supply air or from the supply air to the exhaust air as 
determined by design conditions. 

 
      (i) The Unit element shall have protective filters 

installed at both the supply and exhaust sides 
with an access cover to allow easy 
maintenance. 

 
     (d) The Unit shall have an automatic supply side by-pass 

damper to allow inbound ventilation air to by-pass the 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENTARY SCHOOL 
 

HEATING, VENTILATING, AND AIR CONDITIONING                                                   230500 - 13 

unit energy transfer core when outside weather 
conditions warrant. 

 
      (i) The mechanism for opening and closing the 

bypass damper shall be a synchronous electric 
motor through an actuator.  The motor will drive 
a steel cable connected to a mechanical 
damper flap to allow fresh air to bypass the unit 
element. 

 
     (e) The Unit shall be equipped with factory installed air filters 

located at each intake face (both supply and exhaust 
sides) of the unit core to clean the air and prevent 
clogging.  

     (f) Mounting of the Unit shall be as indicated in the plans 
and drawings.  The unit shall not require a condensate 
pan or receptacle nor condensate drain or piping.  
Mounting may be horizontal or vertical and the unit may 
be inverted as required by ductwork connection. 

 
  7. Control: 
 
   a. The control will be a fuzzy logic signal generated by the System via a 2 

conductor non polar shielded, interlocked with the indoor unit. 
  
 C. Exhaust Fans: 
 
  1. Fans shall be size, type, and have capacity as indicated on drawings.  

GREENHECK, LOREN COOK, or approved equal.   
  2. Downblast power roof ventilators shall have aluminum housing, backward-

inclined aluminum fan wheel, gravity-type back-draft dampers, bird screen, 
aluminum curb cap with pre-punched mounting holes, aluminum rub ring, 
motor isolated shock mounts, corrosion-resistant fasteners, lifting lugs, and 
factory-wired NEMA 1 toggle disconnect switch.  Provide belt drive as 
indicated.  Shaft shall be mounted in ball bearing pillow blocks.  Bearings shall 
have grease fittings.  Provide adjustable pulley and motor plate on belt drive 
units. 

  3. Fans shall be licensed to bear the AMCA Air and Sound Certified Ratings Seal.  
Fan air performance ratings shall be based on test conducted in an AMCA 
registered laboratory for AMCA 210 air performance testing.  The Test Standard 
used shall be ANSI/AMCA Standard 210-85, ANSI/ASHRAE Standard 51-1985, 
“Laboratory Methods of Testing Fans for Rating.”  All sizes must be tested, 
calculations to other sizes not acceptable.  Fan sound performance shall be 
based on tests conducted in an AMCA registered laboratory for AMCA 300 
Sound Performance Testing.  The Test Standard used shall be AMCA 300 
“Reverberant Room Method for Sound Testing of Fans.”  All sizes must be 
tested, calculations to other sizes are not acceptable.  Air or Sound Tests results 
are to be included in submittal. 

  4. Provide solid-state speed controls for all direct drive fans. 
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  5. All fans shall be statically and dynamically balanced. 
  6. Install as required for quiet operation. 
 
2.4 UNITARY EQUIPMENT   
 
 A. Variable Refrigerant Flow Heat Pump System: 
 
  1. System Description: 
 
   a. The variable capacity, heat pump heat recovery air conditioning 

system shall be a MITSUBISHI ELECTRIC CITY MULTI VRFZ (Variable 
Refrigerant Flow Zoning), NO SUBSTITUTIONS.  The systems shall be the 
R2-Series (simultaneous cooling and heating) split system heat pump. 

   b. The system shall consist of outdoor unit, Branch Circuit (BC) Controller, 
Energy Recovery Ventilators (OAU), multiple indoor units, and Direct 
Digital Controls (DDC).  Each indoor unit or group of indoor units shall 
be capable of operating in any mode independently of other indoor 
units or groups.  System shall be capable of changing mode (cooling 
to heating, heating to cooling) with no interruption to system 
operation.  Each indoor unit or group of indoor units shall be 
independently controlled.  The sum of connected capacity of all 
indoor air handlers shall range from 50% to 150% of outdoor rated 
capacity. 

 
  2. Quality Assurance: 
 
   a. The units shall be listed by Electrical Laboratories (ETL) and bear the ETL 

label. 
   b. All wiring shall be in accordance with the National Electrical Code 

(N.E.C.). 
   c. The units shall be manufactured in a facility registered to ISO 9001 and 

ISO14001 which is a set of standards applying to environmental 
protection set by the International Standard Organization (ISO). 

   d. A full charge of R-410A for the condensing unit only shall be provided in 
the condensing unit. 

   
  3. Delivery, Storage and Handling:  Unit shall be stored and handled according 

to the manufacturer’s recommendation.  
 
  4. Warranty: 
 
   a. The units shall be covered by the manufacturer’s limited warranty for a 

period of one (1) year from date of installation. 
    
   b. The systems must be: 
 
    (1) Installed by a contractor that has successfully completed the 

Mitsubishi Electric three day service course, AND 
    (2) Verified with a completed commissioning report submitted to 

and approved by the Mitsubishi Electric Service Department, 
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    then the units shall be covered by an extended manufacturer’s limited 
warranty for a period of five (5) years from date of installation.   

   c. In addition the compressor shall have a manufacturer’s limited 
warranty for a period of seven (7) years from date of installation.   

   d. If, during this period, any part should fail to function properly due to 
defects in workmanship or material, it shall be replaced or repaired at 
the discretion of the manufacturer. 

   e. This warranty shall not include labor. 
 
  5. Manufacturer shall have a minimum of twenty-nine continuous years of HVAC 

experience in the U.S. Market. 
 
  6. All manufacturer technical and service manuals must be readily available for 

download by any local contractor should emergency service be required.  
Registering and sign-in requirements which may delay emergency service 
reference are not allowed. 

 
  7. The system shall be installed by a contractor with extensive CITY MULTI install 

and service training.  The mandatory contractor service and install training 
should be performed by the manufacturer. 

 
 B. Outdoor Unit: (CU-1, 1A, 2, 2A, 3, 4, 4A, 5 and 6):  
 
  1. General:  The outdoor unit shall be used specifically with VRFZ components.  

The outdoor units shall be equipped with multiple circuit boards that interface 
to the controls system and shall perform all functions necessary for operation.  
Each outdoor unit module shall be completely factory assembled, piped and 
wired and run tested at the factory.   

 
   a. CU-1, 2, 3 and 4 units shall be provided with twinning kits.  Kits shall be 

piped together in the field, without the need for equalizing line(s).  If an 
alternate manufacturer is selected, any additional material, cost, and 
labor to install additional lines shall be incurred by the contractor. 

   b. Outdoor unit shall have a sound rating no higher than 60 dB(A) 
individually or 64 dB(A) twinned.  Units shall have a sound rating no 
higher than 50 dB(A) individually or 53 dB(A) twinned while in night 
mode operation. If an alternate manufacturer is selected, any 
additional material, cost, and labor to meet published sound levels 
shall be incurred by the contractor. 

   c. Both refrigerant lines from the outdoor unit to the BC (Branch Circuit) 
Controller shall be insulated. 

   d. There shall be no more than 3 branch circuit controllers connected to 
any one outdoor unit.  

   e. Outdoor unit shall be able to connect to up to 50 indoor units 
depending upon model. 

   f. The outdoor unit shall have an accumulator with refrigerant level 
sensors and controls. 

   g. The outdoor unit shall have a high pressure safety switch, over-current 
protection, crankcase heater and DC bus protection. 

   h. The outdoor unit shall be capable of operating in heating mode down 
to -4°F ambient temperature or cooling mode down to 23°F ambient 
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temperature, without additional low ambient controls.  If an alternate 
manufacturer is selected, any additional material, cost, and labor to 
meet low ambient operating condition and performance shall be 
incurred by the contractor. 

   i. The outdoor unit shall have a high efficiency oil separator plus 
additional logic controls to ensure adequate oil volume in the 
compressor is maintained. 

   j. Unit must defrost all circuits simultaneously in order to resume full 
heating more quickly.  Partial defrost which may extend “no or 
reduced heating” periods shall not be allowed. 

 
  2. Unit Cabinet:   The casing(s) shall be fabricated of galvanized steel, 

bonderized and finished.  Unit cabinets shall be able to withstand 960 hours 
per ASTM B117 criteria for seacoast protected models. 

 
  3. Fan: 
 
   a. Each outdoor unit module shall be furnished with one direct drive, 

variable speed propeller type fan.    The fan shall be factory set for 
operation under 0 in. external static pressure, but capable of normal 
operation under a maximum of 0.24 in. external static pressure via 
dipswitch. 

   b. All fan motors shall have inherent protection, have permanently 
lubricated bearings, and be completely variable speed. 

   c. All fan motors shall be mounted for quiet operation. 
   d. All fans shall be provided with a raised guard to prevent contact with 

moving parts. 
   e. The outdoor unit shall have vertical discharge airflow. 
 
  4. Coil: 
 
   a. The outdoor coil shall be of nonferrous construction with lanced or 

corrugated plate fins on copper tubing. 
   b. The coil fins shall have a factory applied corrosion resistant blue-fin 

finish. 
   c. The coil shall be protected with an integral metal guard. 
   d. Refrigerant flow from the outdoor unit shall be controlled by means of 

an inverter driven compressor. 
   e. The outdoor coil shall include 4 circuits with two position valves for 

each circuit, except for the last stage. 
 
  5. Compressor: 
 
   a. Each outdoor unit module shall be equipped with one inverter driven 

scroll hermetic compressor.  Non inverter-driven compressors shall not 
be allowed. 

   b. A crankcase heater(s) shall be factory mounted on the compressor(s). 
   c. The outdoor unit compressor shall have an inverter to modulate 

capacity.  The capacity shall be completely variable with a turndown 
of 19%-5% of rated capacity, depending upon unit size.  

   d. The compressor will be equipped with an internal thermal overload. 
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   e. The compressor shall be mounted to avoid the transmission of vibration. 
   f. Field-installed oil equalization lines between modules are not allowed.  

Prior to bidding, manufacturers requiring equalization must submit oil 
line sizing calculations specific to each system and module placement 
for this project. 

 
  6. Electrical: 
 
   a. The outdoor unit shall be controlled by integral microprocessors. 
   b. The control circuit between the indoor units, BC Controller and the 

outdoor unit shall be 24VDC completed using a 2-conductor, twisted 
pair shielded cable to provide total integration of the system. 

 
 C. Branch Circuit (BC-1, 2, 3, 5, and 5) Controllers: 
 
  1. General:  The BC (Branch Circuit) Controllers shall be specifically used with 

R410A systems.  These units shall be equipped with a circuit board that 
interfaces to the controls system and shall perform all functions necessary for 
operation.  The unit shall have a galvanized steel finish.  The BC Controller shall 
be completely factory assembled, piped and wired.  Each unit shall be run 
tested at the factory.  This unit shall be mounted indoors, with access and 
service clearance provided for each controller. The sum of connected 
capacity of all indoor air handlers shall range from 50% to 150% of rated 
capacity. 

 
  2. BC Unit Cabinet: 
 
   a. The casing shall be fabricated of galvanized steel. 
   b. Each cabinet shall house a liquid-gas separator and multiple 

refrigeration control valves. 
   c. The unit shall house two tube-in-tube heat exchangers. 
 
  3. Refrigerant:  R410A refrigerant shall be required. 
 
  4. Refrigerant valves: 
 
   a. The unit shall be furnished with multiple branch circuits which can 

individually accommodate up to 54,000 BTUH and up to three indoor 
units.  Branches may be twinned to allow more than 54,000 BTUH. 

   b. Each branch shall have multiple two-position valves to control 
refrigerant flow. 

   c. Service shut-off valves shall be field-provided/installed for each branch 
to allow service to any indoor unit without field interruption to overall 
system operation. 

   d. Linear electronic expansion valves shall be used to control the variable 
refrigerant flow. 

 
  5. Integral Drain Pan:  An integral condensate pan and drain shall be provided. 
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  6. Electrical: 
 
   a. The BC Controller shall be controlled by integral microprocessors. 
   b. The control circuit between the indoor units and the outdoor unit shall 

be 24VDC completed using a 2-conductor, twisted pair shielded cable 
to provide total integration of the system. 

 
 D. 4-Way Ceiling-Recessed Cassette with Grille Indoor Unit (See Mechanical Schedule): 
 
  1. General:  The unit shall be a four-way cassette style indoor unit that recesses 

into the ceiling with a ceiling grille. The indoor unit shall be factory assembled, 
wired and run tested.  Contained within the unit shall be all factory wiring, 
piping, electronic modulating linear expansion device, control circuit board 
and fan motor.  The unit shall have a self-diagnostic function, 3-minute time 
delay mechanism, an auto restart function, an emergency operation function, 
a test run switch, and the ability to adjust airflow patterns for different ceiling 
heights.  Indoor unit and refrigerant pipes shall be charged with dehydrated 
air before shipment from the factory.  

 
  2. Unit Cabinet: 
 
   a. The cabinet shall be space-saving ceiling-recessed cassette. 
   b. The cabinet panel shall have provisions for a field installed filtered 

outside air intake. 
   c. Branch ducting shall be allowed from cabinet. 
   d. Four-way grille shall be fixed to bottom of cabinet allowing two, three 

or four-way blow. 
   e. The grille vane angles shall be individually adjustable from the wired 

remote controller to customize the airflow pattern for the conditioned 
space 

 
  3. Fan: 
 
   a. The indoor fan shall be an assembly with a turbo fan direct driven by a 

single motor. 
   b. The indoor fan shall be statically and dynamically balanced to run on a 

motor with permanently lubricated bearings. 
   c. The indoor fan shall consist of five (5) speed settings, Low, Mid1, Mid2, 

High and Auto. 
   d. The fan shall have a selectable Auto fan setting that will adjust the fan 

speed based on the difference between controller set-point and 
space temperature. 

   e. The indoor unit shall have an adjustable air outlet system offering 4-way 
airflow, 3-way airflow, or 2-way airflow. 

   f. The indoor unit shall have switches that can be set to provide optimum 
airflow based on ceiling height and number of outlets used. 

   g. The indoor unit vanes shall have 5 fixed positions and a swing feature 
that shall be capable of automatically swinging the vanes up and 
down for uniform air distribution. 
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   h. The vanes shall have an Auto-Wave selectable option in the heating 
mode that shall randomly cycle the vanes up and down to evenly 
heat the space. 

    
  4. Filter:   Return air shall be filtered by means of a long-life washable filter. 
 
  5. Coil: 
 
   a. The indoor coil shall be of nonferrous construction with smooth plate 

fins on copper tubing. 
   b. The tubing shall have inner grooves for high efficiency heat exchange. 
   c. All tube joints shall be brazed with phos-copper or silver alloy. 
   d. The coils shall be pressure tested at the factory. 
   e. A condensate pan and drain shall be provided under the coil. 
   f. The unit shall be provided with an integral condensate lift mechanism 

that will be able to raise drain water 33 inches above the condensate 
pan. 

   g. Both refrigerant lines to the indoor units shall be insulated. 
 
  6. Controls:   This unit shall use controls provided by Mitsubishi Electric to perform 

functions necessary to operate the system.   
 
 E. 1-Way Ceiling-Recessed Cassette with Grille Indoor Unit (See Mechanical Schedule): 
 
  1. General:   The unit shall be a one-way cassette indoor unit that recesses into 

the ceiling with a ceiling grille and shall have a modulating linear expansion 
device. The unit shall be used with the R2-Series outdoor unit and BC 
Controller. The unit shall support individual control using DDC controllers.   

 
  2. Indoor Unit:  The indoor unit shall be factory assembled, wired and run tested.  

Contained within the unit shall be all factory wiring, piping, electronic 
modulating linear expansion device, control circuit board and fan motor.  The 
unit shall have a self-diagnostic function, 3-minute time delay mechanism, an 
auto restart function, an emergency operation function and a test run switch.  
Indoor unit and refrigerant pipes shall be charged with dehydrated air before 
shipment from the factory. 

 
  3. Unit Cabinet: 
 
   a. The cabinet shall be space-saving ceiling recessed. 
   b. The cabinet panel shall have provisions for a field installed filtered 

outside air intake. 
   c. Branch ducting shall be allowed from cabinet. 
   d. The one-way grille shall be fixed to bottom of cabinet allowing for one-

way airflow.  
 
  4. Fan: 
 
   a. The indoor fan shall be an assembly with one line-flow fan direct driven 

by a single motor. 
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   b. The indoor fan shall be statically and dynamically balanced to run on a 
motor with permanently lubricated bearings. 

   c. The indoor fan shall consist of four (4) speeds, Low, Mid1, Mid2, and 
High. 

 
  5. Filter:   Return air shall be filtered by means of a long-life washable permanent 

filter. 
 
  6. Coil: 
 
   a. The indoor coil shall be of nonferrous construction with smooth plate 

fins on copper tubing. 
   b. The tubing shall have inner grooves for high efficiency heat exchange. 
   c. All tube joints shall be brazed with phos-copper or silver alloy. 
   d. The coils shall be pressure tested at the factory. 
   e. A condensate pan and drain shall be provided under the coil. 
   f. The unit shall be provided with an integral condensate lift mechanism 

able to raise drain water 23 inches above the condensate pan. 
   g. Both refrigerant lines to the indoor units shall be insulated. 
 
  7. Controls: 
 
   a. This unit shall use controls provided by Mitsubishi Electric to perform 

functions necessary to operate the system.   
 
 F. Ceiling-Concealed Ducted Indoor Unit Pumps (See Mechanical Schedule): 
 
  1. General:   The unit shall be a ceiling concealed ducted indoor fan coil that 

mounts above the ceiling with a fixed rear return and a horizontal discharge 
supply, and shall have a modulating linear expansion device. The unit shall be 
used with the R2-Series outdoor unit and BC Controller. The unit shall support 
individual control using DDC controllers. The unit shall feature external static 
pressure settings up 0.80 in.  

 
  2. Indoor Unit:   The indoor unit shall be factory assembled, wired and run tested.  

Contained within the unit shall be all factory wiring, piping, electronic 
modulating linear expansion device, control circuit board and fan motor.  The 
unit shall have a self-diagnostic function, 3-minute time delay mechanism, and 
an auto restart function.  Indoor unit and refrigerant pipes shall be charged 
with dehydrated air before shipment from the factory. 

 
  3. Unit Cabinet:   The cabinet shall be ceiling-concealed, ducted. 
    
  4. Fan: 
 
   a. The indoor unit fan shall be an assembly with one or two Sirocco fan(s) 

direct driven by a single motor. 
   b. The indoor fan shall be statically and dynamically balanced to run on a 

motor with permanently lubricated bearings. 
   c. The indoor unit shall have a ducted air outlet system and ducted return 

air system. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENTARY SCHOOL 
 

HEATING, VENTILATING, AND AIR CONDITIONING                                                   230500 - 21 

  5. Coil: 
 
   a. The indoor coil shall be of nonferrous construction with smooth plate 

fins on copper tubing. 
   b. The tubing shall have inner grooves for high efficiency heat exchange. 
   c. All tube joints shall be brazed with phos-copper or silver alloy. 
   d. The coils shall be pressure tested at the factory. 
   e. A condensate pan and drain shall be provided under the coil. 
   f. The condensate shall be gravity drained from the fan coil. 
   g. Both refrigerant lines to the indoor units shall be insulated. 
 
  6. Controls:   This unit shall use controls provided by Mitsubishi Electric to perform 

functions necessary to operate the system.  Please refer to Part G of this guide 
specification for details on controllers and other control options. 

 
 G. Controls: 
 
  1. General:   The CITY MULTI Controls Network shall be capable of supporting 

remote controllers, schedule timers, system controllers, centralized controllers, 
an integrated web based interface, graphical user workstation, and system 
integration to existing Building Management Systems via BACnet® . 

 
  2. Electrical Characteristics: 
 
   a. General:   The controls network shall operate at 24VDC.  Controller 

power and communications shall be via a common non-polar 
communications bus. 

 
   b. Wiring: 
 
    (1) Control wiring shall be installed in a system daisy chain 

configuration from indoor unit to remote controller to indoor 
unit, to the BC controller, to the Energy Recovery Ventilators 
(OAU) and to the outdoor unit.  Control wiring to remote 
controllers shall be run from the indoor unit terminal block to the 
controller associated with that unit.   

    (2) Control wiring for schedule timers, system controllers, and 
centralized controllers shall be installed in a daisy chain 
configuration from outdoor unit to outdoor unit, to system 
controllers, to the power supply. 

     
   c. Wiring Type and Color: 
 
    (1) Wiring shall be 2-conductor (16 AWG), twisted shielded pair, 

stranded wire, as defined by the system schematic drawings, 
M6-1, M6-2, and M6-3. 

    (2) Network wiring shall be CAT-5e with RJ-45 connection.    
    (3) Entire network and controls wiring color shall be Green. 
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  3. Controls Network: 
 
   a. The Controls Network consists of remote controllers, schedule timers, 

system controllers, centralized controllers, and integrated web based 
interface communicating over a high-speed communication bus. The 
Controls Network shall support operation monitoring, scheduling, error 
email distribution, personal browsers, online maintenance support, and 
integration with Building Management Systems (BMS) using BACnet® 
interfaces.  

 

   b. Simple MA Remote Controller :  
 
    (1) The Simple MA Remote Controller shall be capable of 

controlling up to 16 indoor units (defined as 1 group). The 
Simple MA Remote Controller shall be compact in size, 
approximately 3” x 5” and have limited user functionality.  The 
Simple MA supports temperature display selection of Fahrenheit 
or Celsius.  The Simple MA Remote Controller shall allow the user 
to change on/off, mode (cool, heat, auto, dry, and fan), 
temperature setting, and fan speed setting. The Simple MA 
Remote Controller shall be able to limit the set temperature 
range from the Simple MA   The room temperature shall be 
sensed at either the Simple MA Remote Controller or the Indoor 
Unit dependent on the indoor unit dipswitch setting. The Simple 
MA Remote Controller shall display a four-digit error code in the 
event of system abnormality/error. 

    (2) The Simple MA Remote Controller shall require no addressing. 
The Simple MA Remote Controller shall connect using two-wire, 
stranded, non-polar control wire to connection terminal on the 
indoor unit. The unit shall require cross-over wiring for grouping 
across indoor units.  

 

   c. System Group Controller:   The System Centralized Controller shall be 
capable of controlling a maximum of 50 groups or a maximum of 50 
indoor units across multiple outdoor units. The System Group Controller 
shall be approximately 5”x 5” in size and shall be powered using either 
the Power Supply on TB 7 of the outdoor unit or via the indoor 
transmission line on TB 3 on the outdoor unit. The System Group 
Controller shall have operation controls which can be applied to an 
individual indoor unit, a group of indoor units (up to 50 indoor units), or 
all indoor units (collective batch operation). This control set of 
operation controls for the System Group Controller shall include on/off, 
operation mode selection (cool, heat, auto, dry, and fan), and 
temperature setting. The System Group Controller shall be able to 
enable or disable operation of local remote controllers.  
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   d. Centralized Controller: 
 
    (i.) The Centralized Controller shall be capable of controlling via a 

PC a maximum of 50 indoor units across outdoor units. A field 
supplied PC shall be required for the Centralized Controller.  The 
Centralized Controller shall be approximately 5”x11” in size and 
shall be powered from a Power Supply Unit. The Centralized 
Controller shall support operation superseding that of the 
remote controllers, system configuration, daily/weekly/annual 
scheduling, monitoring of operation status, error email 
notification, online maintenance tool and malfunction 
monitoring. The Centralized Controller shall have basic 
operation controls which can be applied to an individual 
indoor unit, a group of indoor units (up to 50 indoor units), or all 
indoor units (collective batch operation). This basic control set 
of operation controls for the Centralized Controller shall include 
on/off, operation mode selection (cool, heat, auto, dry, and 
fan), temperature setting, fan speed setting, airflow direction 
setting, error email notification, and online maintenance. Since 
the controller provides centralized control it shall be able to 
enable or disable operation of local remote controllers via the 
PC. In terms of scheduling, the Centralized Controller shall allow 
the user to define daily, weekly, and annual schedules with 
operations consisting of ON/OFF, mode selection, temperature 
setting, and permit/prohibit of remote controllers. 

    (ii.) Standard software functions shall allow the building manager to 
securely log into each controller via the PC’s web browser to 
support operation monitoring, scheduling, error email, and 
online maintenance diagnostics.  Standard software functions 
shall not expire.  Additional optional software functions shall be 
available of personal browser for PCs. Tenant Billing that 
requires TG-2000 Integrated System software in conjunction with 
Centralized Controllers. BACnet® interface shall be available 
through software operating on a dedicated PC and a 
controller license.  

 
  4. Web-based User Interface: 
 
   a. Licenses per function shall be required. 
   b. All PCs shall be field supplied. 
   c. PC-Monitoring:    The communication network shall be capable of 

monitoring and operating all indoor units from a networked PC’s web 
browser for up to 50 units per centralized controller.  

 
  5. PC Scheduling: 
 
   a. The communication network shall be capable of creating customized 

daily, weekly, and annual schedules from a network PC’s web browser 
for up to 50 units per centralized controller.  Schedules shall be applied 
to a single indoor unit, a group of indoor units, or collectively (batch) to 
all indoor units controlled by the centralized controller. 
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  6. Online Error Email:   The communication network shall be capable of sending 

detailed alerts to customizable distribution lists based on user defined error 
types. 

 
  7. Personal Web Browser:  The communication network shall be capable of 

allowing up to 50 individual users to monitor and control user defined zones via 
a network PC web browser. 

 
  8. Online Maintenance Diagnostics:   The communication network shall be 

capable of performing maintenance diagnostics via a network PC and 
centralized controller using Maintenance Tool Software. 

 
 H. Communication Network: System Integration 
 
  1. The communication network shall be capable of supporting integration with 

existing Building Management Systems (BMS) via BACnet® interfaces.  
 
  2.  BACnet® Interface:   The Mitsubishi Electric HVAC BACnet® interface shall be 

compliant with BACnet®/IP (ANSI/ASHRAE 135-1995, 135a) and UDP/IP of 
Ethernet (ANSI/ASHRAE 135-1995, 135b). The BACnet® interface shall require a 
dedicated network computer and activated BACnet® software function via 
Mitsubishi Electric HVAC issued license. The BACnet® software license shall be 
on for a maximum of 50 indoor units controlled by one Centralized Controller. 
The BACnet® interface shall support a maximum of ten Centralized Controllers 
for a maximum of 500 indoor units.  Operation and monitoring points include, 
but are not limited to, on/off, operation mode, fan speed, prohibit remote 
controller, filter sign reset, alarm state, error code, and error address. 

 
  3. Power Supply:  The power supply shall supply 12VDC (TB 3) for the G-50 

centralized controller and 24VDC (TB 2) voltage for the central control 
transmission. 

 
 I. Ductless Split System Heat Pump Units (IU, OU):   
 

 1. The heat pump system shall be a MITSUBISHI Electric split system with variable 
speed inverter compressor technology.  The system shall consist of a ceiling 
cassette indoor section that shall include a four (4) way grill with integral return 
and be equipped with a wired, wall mounted, remote controller and a 
matched capacity, horizontal discharge, single phase outdoor unit. 

  
 2. Quality Assurance:   

  a. The units shall be tested by a Nationally Recognized Testing Laboratory 
 (NRTL) and shall bear the ETL label. 

  b. All wiring shall be in accordance with the National Electrical Code 
(NEC). 

  c. The units shall be rated in accordance with Air-conditioning, Heating, 
and Refrigeration Institute’s (AHRI) Standard 240 and bear the ARI 
Certification label. 
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  d. The units shall be manufactured in a facility registered to ISO 9001 and 
ISO 14001, which is a set of standards applying to environmental 
protection set by the International Standard Organization (ISO). 

  e. A dry air holding charge shall be provided in the indoor section. 
  f. The outdoor unit shall be pre-charged with R-410a refrigerant for 100 

feet of refrigerant tubing. 
  g. System efficiency shall meet or exceed 13.6 SEER. 

 3. Delivery, Storage and Handling: 

  a. Unit shall be stored and handles according to the manufacturer’s 
recommendations. 

  b. The wireless controller shall be shipped inside the carton with the indoor 
unit and able to withstand 105°F storage temperatures and 95% 
relative humidity without adverse effect. 

 4. Warranty: 

  a. The units shall have a manufacturer’s parts and defects warranty for a 
period one (1) year from date of installation.  The compressor shall 
have a warranty of 6 years from date of installation.  If, during this 
period, any part should fail to function properly due to defects in 
workmanship or material, it shall be replaced or repaired at the 
discretion of the manufacturer.  This warranty does not include labor. 

  b. Manufacturer shall have over 25 years of continuous experience in the 
U.S. Market. 

 5. Indoor Unit Cabinet (A-IU): 

  a. The indoor unit cabinet shall be a space-saving ceiling-recessed 
cassette type.  The cabinet shall be formed from galvanized sheet 
metal coated with high-density foam insulation. 

  b. The indoor unit shall be factory assembled, wired and tested.  
Contained within the unit shall be all factory wiring and internal piping, 
drain left mechanism, control circuit board, fan, and fan motor.  Single 
branch ducting shall be allowed from cabinet.  The cabinet panel shall 
have provisions for a field installed filtered outside air intake. 

  c. A separate grill assembly shall be attached to the front of the cabinet 
to provide supply air vanes in four directions and a center mounted 
return air section.  The four-way grill shall be fixed to bottom of cabinet 
allowing two, three or four-way blow.  The grill vane angles shall be 
individually adjustable from the wired remote controller to customize 
the airflow pattern for the conditioned space.  Grill assembly color shall 
be Munsell 6.4Y8.9/0.4. 

  d. The unit, in conjunction with the wired, wall-mounted controller shall 
have a self-diagnostic function, 3-minute time delay mechanism, and 
an auto restart function.  Indoor unit and integral refrigerant pipes shall 
be purged with dry nitrogen and caped before shipment from the 
factory. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENTARY SCHOOL 
 

HEATING, VENTILATING, AND AIR CONDITIONING                                                   230500 - 26 

  6. The indoor fan shall be an assembly with a turbo fan propeller, direct 
driven by a single motor and shall be statically and dynamically 
balanced to run on a motor  with permanently lubricated bearings.  
The indoor fan shall consist of five (5)  speed settings, Low, Mid1, Mid2, 
High and Auto.  The fan shall have a selectable Auto fan setting that 
will adjust the fan speed based on the difference between  controller 
set-point and space temperatures. 

  7. Vanes: 

   a. The indoor unit shall have an adjustable air outlet system 
offering 4-way airflow, 3-way airflow, or 2-way airflow with 
switches that can be set to provide optimum airflow based on 
ceiling height and number of outlets used. 

   b. The indoor unit vanes shall have 5 fixed positions and a swing 
feature that shall be capable of automatically swinging the 
vanes up and down for uniform air distribution. 

   c. The vanes shall have an auto-wave selectable option in the 
heating mode that shall randomly cycle the vanes up and 
down to evenly heat the space. 

   d. If specified, the grill shall have an optional i-see® sensor that 
will measure room temperature variations and adjust the 
airflow accordingly to evenly condition the space. 

  8. Filter:  The return air shall be filtered by means of an easily removable, 
long life, washable filter. 

  9. Coil: 

   a. The indoor unit coil shall be of nonferrous construction with pre-
coated aluminum strake fins on copper tubing.  The tubing shall 
have inner grooves for high efficiency heat exchange. 

   b. The heat exchanger shall have a modified fin shape that 
reduces air resistance for a smoother, quieter airflow.  All tube 
joints shall be brazed with PhosCoper or silver alloy. 

   c. The coils shall be pressure tested at the factory. 
   d. A condensate pan with drain connections shall be provided 

under the coil.  The unit shall also include a built-in, automatic 
condensate lift mechanism that will be able to raise drain water 
33 inches (84cm) above the condensate pan.  The lift 
mechanism shall be equipped with a positive acting liquid level 
sensor to shut down the indoor unit if liquid level in the drain 
pan reaches maximum level. 

  10. Electrical: 

   a. The electrical power of the unit shall be 208/230 volts, 1-phase, 
60 hertz. 

   b. The system shall be capable of satisfactory operation within 
voltage limits of 198 volts to 253 volts. 
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   c. The indoor unit shall be provided with A-Control – a system 
allowing the indoor unit to be powered and controlled directly 
from the outdoor unit  using a 14 gauge (AWG) 3-wire 
connection plus ground providing both primary power and 
integrated, by-directional, digital control signal without 
additional connections. 

   d. The indoor units shall not have any supplemental or “back-up” 
electrical heating elements. 

   
 11. Control: 
 
  a. The control system shall consist of two (2) microprocessors, one 

in each indoor and outdoor unit, interconnected by A-Control.  
This three (3) conductor 14 ga. AWG wire with ground method 
shall provide power feed and bi-directional digital control 
transmission between the outdoor and indoor units. 

  b. The system shall be capable of automatic restart when power is 
restored after power interruption.  The system shall have self-
diagnostics ability, including total hours of compressor run time.  
Diagnostics codes for indoor and outdoor units shall be 
displayed on the wired controller display panel. 

  c. The microprocessor located in the indoor unit shall have the 
capability of monitoring return air temperature and indoor coil 
temperature, receiving and processing commands from the 
wired controller, providing emergency operation and for 
controlling the operation of the outdoor unit. 

  d. The indoor unit shall be connected to a wall mounted wired 
controller to perform input functions necessary to operate the 
system.  The wired controller shall have a large multi-language 
DOT liquid crystal display (LCD) presenting contents in eight (8) 
different languages, including English, French, Chinese, 
German, Japanese, Spanish, Russian, and Italian. 

  e. There shall be a built-in weekly timer with up to eight pattern 
settings per day.  The controller shall consist of an On/Off 
button, Increase/Decrease Set Temperature buttons, a 
Heat/Auto/Cool/Dry/Fan mode selector, a Timer Menu button, 
a Timer On/Off button, Set Time buttons, a Fan Speed selector, 
a Vane Position selector, a Louver Swing button, a Test Run 
button, and a Check Mode button.  The controller shall have a 
built-in temperature sensor.  Temperature shall be displayed in 
either Fahrenheit (°F) or Celsius (°C).  Temperature changes 
shall be by increments of 1°F (1°C) with a range of 67°F to 87°F 
(19°C to 30°C). 

  f. The wired controller shall display operating conditions such as 
set temperature, room temperature, pipe temperatures (i.e. 
liquid, discharge, indoor and outdoor), compressor operating 
conditions (including running current, frequency, input voltage, 
On/Off status and operating time), LEV opening pulses, sub 
cooling and discharge super heat. 

  g. Normal operation of the wired controller shall provide individual 
system control in which one wired controller and one indoor 
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unit are installed in the same room.  Temperature sensing shall 
be done by a Thermistor mounted in the return air stream of the 
indoor unit.  An alternate temperature sensor shall be located 
within the wall controller.  Selection of the sensor is by switch in 
the indoor unit.  The controller shall have the capability of 
controlling up to a maximum of sixteen systems at a maximum 
developed control cable distance of 1,650 feet (500 meters). 

  h. The control voltage from the wired controller to the indoor unit 
shall be a digital +/-24 volts, DC signal.  The control signal 
between the indoor and outdoor unit shall be pulse signal 24 
volts DC.  Up to two wired controllers shall be able to be used to 
control one unit. 

  i. Control system s hall control the continued operation of the air 
sweep louvers, as well as provide On/Off and mode switching.  
The controller shall have the capability to provide sequential 
starting with up to fifty seconds delay. 

  j. A two wire (one pair) twisted, stranded, 18 gauge AWG), 
jacketed, control cable shall be used to connect the controller 
to the indoor unit. 

  k. Mechanical contractor shall install the Control Damper and 
provide interlock with indoor unit. 

 
 12. Outdoor Unit (A-OU): 
 
  a. The outdoor unit shall be compatible with PLA type indoor units.  

The connected indoor unit must be of the same capacity as 
the outdoor unit. 

 b. The outdoor unit shall be equipped with a control board that 
interfaces with the indoor unit to perform all necessary 
operation functions. 

  c. The outdoor unit shall be capable of operating at 0°F (-18°C) 
ambient temperature without additional low ambient controls 
(optional wind baffle may be required). 

  d. The outdoor unit shall be able to operate with a maximum 
height difference of 100 feet between indoor and outdoor 
units. 

  e. The system shall have a maximum refrigerant tubing length of 
100 feet for the 18,000 BTU/h units between indoor and outdoor 
units without the need for line size changes, traps or additional 
oil.  Model PUZ-A18NHA3 shall be pre-charged for a maximum 
of 70 feet of refrigerant tubing. 

  f. The outdoor unit shall be completely factory assembled, piped, 
and wired.  Each unit must be test run at the factory. 

  g. Cabinet:  The casing shall be constructed from galvanized steel 
plate, coated with an electrostatically applied, thermally fused 
acrylic or polyester powder coating for corrosion protection 
and have a munsell 3Y 7.8/1.1 finish.  The fan grill shall be of ABS 
plastic. 

  h. Fan:  Model PUZ-A18NHA3 shall be furnished with fan AC fan 
motor.  The fan motor shall be of aerodynamic design for quiet 
operation, and the fan motor bearings shall be permanently 
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lubricated. The outdoor unit shall have horizontal discharge 
airflow.  The fan shall be mounted in front of the coil, pulling air 
across it from the rear and dispelling it through the front.  The 
fan shall be provided with a raised guard to prevent contact 
with moving parts. 

  i. The L shaped condenser coil shall be of copper tubing with flat 
aluminum fins to reduce debris build up.  The coil shall be 
protected with an integral metal guard.  Refrigerant flow from 
the condenser shall be controlled by means of linear expansion 
valve (LEV) metering orifice.  The LEV shall be controlled by a 
microprocessor controlled step motor. 

  j. The compressor for model PUZ-A18NHA3, shall be a DC rotary 
compressor with Variable Compressor Speed Inverter 
Technology.  The compressor shall be driven by inverter circuit 
to control compressor speed. The compressor speed shall 
dynamically vary to match the room load.  To prevent liquid 
from accumulating the in the compressor during the off cycle, 
a minimal amount of current shall be intermittently applied to 
the compressor motor to maintain sufficient heat.  The outdoor 
unit shall have an accumulator and high pressure safety switch.  
The compressor shall be mounted to avoid the transmission of 
vibration. 

 
2.5 TERMINAL EQUIPMENT 
 
 A.  Electric Ceiling Heaters (X-ECH): 
 
  1. Unit shall be a heavy duty ceiling mounted forced air electric heater of the 

wattage, voltage and phase as indicated on the drawings.  The heater shall 
be so designed to provide an even distribution of heated air to the space to 
be heated by drawing return air in the periphery of the heater, across and 
through the element and be discharged from the center section of the heater 
by means of an electric motor and axial flow fan blade. 

 
  2.  Heaters shall be recessed type and mounted flush with the finished ceiling.  

The return grille assembly shall be constructed of a one piece heavy gauge 
steel with 1/4" slots for return air and concentric rings for uniform air discharge.  
Grille assembly shall be attached to chassis by tamper-resistant (allen head) 
machine screws.  All parts of enclosure shall be heavy gauge steel, zinc 
coated both sides and finished in neutral off white powder coat paint. 

 
  3. Enclosure shall be constructed of 1/6" x 3/8" rounded edge horizontal steel 

louvers which shall be spaced for maximum opening of 5/16".  Louvers shall be 
welded at every intersection to evenly spaced 1/8" diameter vertical 
members.  Discharge grille to have concentric rings for uniform air discharge.  
Grille assembly shall be attached to chassis by tamper-resistant (allen head) 
machine screws.  All part of enclosure shall be heavy gauge steel, zinc coated 
both sides and finished in neutral off white colored powder coat finish. 
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  4. Motor shall be permanent lubricated, unit bearing, totally enclosed, 
impedance protection.  Motors shall operate at no more than 1300 RPM and 
shall be same voltage as the heater. 

 
  5. Element assemblies shall consist of two or three corrosion resistant steel 

sheathed type elements mechanically bonded to common corrosion resistant 
steel fins.  Each sheathed element shall consist of helically coiled Nickel 
Chromium allow resistant wire completely embedded in and surrounded by 
magnesium oxide, enclosed and wedged into corrosion resistant steel sheaths.  
Elements shall have 2" cold conductor pins extending into sheath and shall 
have a density of no more than 60 Watts per inch. 

 
  6. Heaters shall be equipped with a “manual reset” thermal overload which 

disconnects elements and motor in the event normal operating temperatures 
are exceeded.  For safety, if opened due to abnormal temperature, thermal 
overload shall remain open until manually reset.  Automatic reset thermal 
overloads which allow the element to continue to cycle under abnormal 
conditions will not be accepted.  Heaters shall be ETL listed. 

  

2.6 HVAC PIPING AND SPECIALTIES  
 
 A. Piping: 
 

1. Condensate drain piping within building shall be Type L copper tubing 
assembled with wrought-copper soldering fittings using 95-5 solder.  
Condensate drain piping on roof shall be Schedule 40 PVC pipe and fittings. 

2. Refrigerant piping shall be nitrogen-filled phosphorous deoxidized C1220 ACR 
tubing assembled with wrought-copper soldering fittings using silver solder. 

3. Piping shall be run concealed, except where no ceiling is provided by the 
Architect.  Coordinate installation of piping with other disciplines.  Locate all 
piping tight against structure where possible.  No piping shall be installed 
below mechanical equipment, or within mechanical equipment clearance 
requirements. 

 
B. Gas Piping: 

 
1. Gas piping above ground 1/2" through 2" shall be Schedule 40 black steel 

screw fabricated using malleable-iron fittings and piping 2-1/2" and over shall 
be fabricated by welding using Schedule 40 steel welding fittings.  Gas piping 
and fittings exposed to the weather shall be Schedule 40 galvanized steel. 

 
2. Provide shut-off valves on gas mains, risers, and branches where indicated and 

at connection to all gas-burning equipment.  Provide pressure regulators and 
vent piping where indicated. 

 
  3. All gas valves 3" and smaller shall be bronze body, threaded with bronze trim 

ball valves.  Gas valves shall be UL-Listed.  Valves shall be as manufactured by 
NIBCO Model T-FP-600, or approved equal. 
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2.7 AIR DISTRIBUTION 
 
 A. Ductwork: 
 
  1. Provide all ducts, plenums, connections, dampers, and related items required 

to form a complete system as indicated on drawings and specified herein. 
 
  2. All ductwork shall be sheet metal. 
 
  3. Sheet-metal ducts shall be fabricated from G60 galvanized-steel sheets and 

shall be of gauges called for and as detailed in 2005 SMACNA Manual, HVAC 
Duct Construction Standards (Metal and Flexible). All supply and return 
ductwork shall be 1" w.g. pressure class construction.  Interior ductwork shall be 
single wall rectangular or round, except where exposed it shall be double wall. 
Exterior ductwork shall be double-wall rectangular or round.  Exhaust ductwork 
shall be single wall. 

 
  4. Duct sealing requirements shall be Class A for all ductwork. 
 
  5. All exterior rectangular ductwork and fittings shall be double-wall construction 

with an airtight outer pressure shell, a 3" thick insulation layer, and a solid inner 
liner that completely covers the insulation throughout.  Exterior ductwork shall 
be provided with weatherproof coating (refer to Section 230700 for additional 
information).   

 
  6. All companies being considered as potential suppliers of duct and fitting 

components shall submit drawings and dimension data for approval.  These 
submittals will serve as a basis for acceptance or rejection of product. 

 
   a. All fittings furnished for use on a project must be identical to the 

approved submittal data. 
   b. Any fittings rejected by the project engineer shall be replaced with 

fittings equal to the original approved submittals.  All expenses incurred 
in the replacement of fittings that do not conform to these 
requirements shall be the responsibility of the installing contractor. 

 
  7. All round supply duct shall be of round spiral lockseam construction where 

indicated.  Steel round duct shall be of standard spiral with 2C corrugations for 
all duct greater than 14" diameter (without intermediate ribs) with gauges 
according to 2005 SMACNA HVAC DCS, except no 28 gauge material is 
allowed. 

 
  8. Duct shall be provided in continuous, un-joined lengths wherever possible.  

Except when interrupted by fittings, round spiral duct sections shall not be less 
than 12 feet long. Round spiral pipe and fittings greater than 24" diameter, and 
oval spiral pipe and fittings greater than 25" wide, will have flanged 
connections.  Flanges for dual wall duct must also hold the inner liner of dual 
wall duct concentric without the use of additional couplings or spacers. 

 
  9. Round ductwork for exposed application shall be in accordance with 

SMACNA 2005 standards.  Duct shall be double-wall, spiral, lockseam 
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construction with an airtight outer pressure shell, a 2" thick insulation layer, and 
a solid inner liner that completely covers the insulation throughout.  Fittings to 
have solid inner liner.  Where rectangular take-offs for registers are shown, a 
tack-welded factory- installed take-off shall be provided.  Exposed duct shall 
have “paint grip” finish suitable for field painting.  Exposed ductwork shall be 
“Architectural” grade and shall receive special care in construction and 
shipping. 

 
  10. Unless otherwise specified, inner shell for dual wall duct shall be a minimum G-

60 galvanized sheet metal.  All spiral pipe used for inner shells shall have 3 
intermediate ribs and be fabricated with the following minimum gauges: 

 
     Nominal   Inner Shell    
    Duct Size     (Gauge)                  
       3-60                 26     
     62-84              22     
            
 11. Fittings shall be of the following minimum gauges: 
 
   Nominal       Inner Shell    
  Duct Size        (Gauge)                   
      3-84           22      
          

 12. Round fittings may be spot welded and bonded.  
 
 13. Insulation shall have the following UL rating: 

 
  Flame Spread  10-20 
  Fuel Contributed 10-15 
  Smoke Developed   0-20 
 
 14. Round spiral duct and fittings shall be EASTERN SHEET METAL, or equal by, 

UNITED MCGILL CORPORATION or SEMCO MANUFACTURING.    Round duct 
and fittings may also be supplied by LINDAB, INC. 

 
 15. Round ductwork shall not be delivered to the job site until just prior to erection.  

Ductwork with dents or other damages shall not be accepted.  Double-wall 
insulated ductwork shall be removed from the job site and shall not be used if 
liner is allowed to become wet to any degree. 

 
 16. Insulated-flexible air ducts shall be FLEXMASTER USA, or approved equal, 

suitable for indicated pressure classification and UL listed.  Flexible ductwork 
shall be limited to maximum length of 5 feet and maximum velocity of 600 feet 
per minute.  Contractor to provide proper flex duct size to ensure velocity limit 
is not exceeded.  Support flexible ducts a minimum of every 4 feet.  Supports 
shall not compress or constrict the flexible duct.  Flex duct insulation shall be 2-
inches thick for an R value of 6.0.  Vapor barrier jacket shall consist of fire-
retardant reinforced aluminum. 

 
 17. Provide flexible connections of fiberglass between ducts and air-handling unit 

connections, and exhaust fans. 
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 18. Details of construction and material shall be as per above-mentioned Manual, 

ASHRAE Handbooks, and as approved. 
 
 19. Space duct hangers every 4 feet, maximum.  Insulated duct shall have saddle 

hanger.  Hanger attached to the side of the ductwork is acceptable.  Support 
ductwork in accordance with the latest SMACNA Standards. 

 
 20. Fabricate ductwork with airtight joints, presenting smooth surface on inside, 

neatly finished on outside; construct with curves and bends to aid in easy flow 
of air.  Unless otherwise indicated, make inside radius of curves and bends at 
least width of ducts; where square elbows have to be used, provide fixed 
deflectors. 

 
 21. Construct, brace, and support ducts and air chambers in a manner that they 

will neither sag nor vibrate to any perceptible extent when fans are operating 
at maximum speed or capacity. 

 
 22. Provide factory installed access doors as indicated, and where not indicated, 

in locations and of sizes which will afford easy access to multi-blade dampers, 
smoke detectors, fire dampers, other equipment, and devices requiring 
inspection and servicing.  Access doors shall be installed to avoid lights, piping, 
conduit ceiling grid, etc., to provide unobstructed access.  Access doors shall 
be installed on the underside of the ductwork.  Access doors shall be a 
minimum of 18" x 18" where possible.  In non-accessible ceilings, provide 
access doors in ceilings. 

 
 23. Connect ductwork to intake and discharge louvers, dampers, and other work 

installed in various trades requiring sheet-metal connections. 
 
 24. Make sheet-metal connections to masonry work airtight and watertight in 

approved manner. 
 
 25. Provide opposed-blade dampers for control of air volume and for balancing 

system, where indicated or required.  Provide turning vanes in all low-velocity 
square elbows. 

 
 26. Dampers shall be of sheet-metal at least one gauge heavier than duct and 

reinforced; shall have an accessible location, indicating quadrant, and 
locking device for adjusting and locking damper in position. 

 
 27. Provide square to round transition fittings with balancing damper at all round-

duct take-offs to supply diffusers and registers. 
 
 28. Provide extended shafts on all volume dampers greater than the thickness of 

the insulation to provide free movement of damper positioned. 
 
 29. Stiffen duct at damper location, install damper in manner to prevent rattling. 
 
 30. Provide access doors in building walls and ceilings where damper quadrants 

are concealed in shafts or above non-accessible ceilings. 
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 31. Where fixed deflecting vanes are indicated, provide shop-fabricated blades, 
fit into side strips, and screw or rivet to duct elbow in field.  Blades and side 
strips shall be small or large double vanes as detailed in SMACNA Duct 
Manual. 

 
 32. Duct sizes are inside free area.  Increase duct sizes as required. 
 
 33. Provide suitably constructed fire dampers where indicated and where 

required by NFPA 90A or by local ordinance or by Virginia State Fire Marshal. 
 
   a. Fire dampers shall be fusible link actuated, constructed and installed 

per details in NFPA 90A, and shall be UL labeled.  Fire dampers shall 
provide 100% free area with no restrictions in the airstream.  Dampers 
shall be suitable for horizontal or vertical mountings.  All fire dampers 
must be inspected during installation by a representative of York 
County Building Inspection Department. 

  b. Fire dampers shall be dynamic curtain type or multi-blade type fusible 
 link actuated, constructed and installed per details in NFPA 90A, and 
 shall be UL 555 rated.  Dampers shall be tested to close under airflow 
 and rated for use in HVAC systems that are operational in the event of 
 a fire emergency.  Dampers shall be tested to all six UL 555 test 
 configurations and shall be mounted either vertically or horizontally 
 with airflow in either direction.  Fire dampers shall provide 100% free 
 area with no restrictions in the airstream.  Dampers shall be constructed 
 of galvanized or 304 stainless steel. 

 
 34. Ductwork and accessories shall not be delivered to the job site until just prior to 

erection and must be stored in an approved manner. 
 
 35. All ductwork shall be internally cleaned by vacuuming prior to installation. 
 
 36. All ductwork open ends shall be sealed with polyethylene and duct tape 

during construction after hanging. 
 
 B. Grilles, Registers and Diffusers: 
 
  1. Refer to drawings for types, material, models, finishes, and manufacturers.  Air 

devices shall have performance characteristics (throw, noise, and pressure 
drop) equal to air devices scheduled on the drawings.  This information shall 
be provided with the submittal.  PRICE, TITUS, or approved equal. 

 
  2. Grille and register frames and louvers shall be one-piece construction. 
 
  3. Paint interior surfaces of ducts behind grilles and registers with flat black 

enamel. 
 
  4. Provide heat pump return grilles with 1” filter. 
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 C. Roof Curbs: 
 
  1. Provide 18-gauge galvanized roof curbs for all outside air intakes and relief 

and exhaust outlets.  Curbs shall be insulated with wood nailers and be 16" in 
height. Curbs shall be constructed to match the slope of the roof where 
installed. 

 
 D. Relief Outlets, Outside Air Intakes: 
 
  1. Provide size indicated, aluminum construction, with bird screen.  

Manufactured by GREENHECK Model GRSI, or approved equal. 
 
 E. Backdraft Dampers: 
 
  1. Provide GREENHECK model ES-30 vertical mount, ES-10 horizontal mount, or 

approved equal. 
 
 F. Sound Attenuators: 
 
  1. Sound Attenuators shall be Vibro-Acoustics, or approved equal. 
 
  2. Sound attenuators shall be of the size, configuration, capacity and acoustic 

performance as schedules on the drawings.  All sound attenuators shall be 
factory fabricated and supplied by the same manufacturer. 

 
  3. Sound attenuators inlet and outlet connection dimensions must be equal to 

the duct sizes shown on the drawings.  Duct transitions at sound attenuators 
are not permitted unless shown on the contract drawings. 

 
  4. Sound attenuators shall be constructed in accordance with ASHRAE and 

SMACNA standards for the pressure and velocity classification specified for the 
air distribution system in which it is installed.  Material gauges noted in other 
sections are minimums.  Material gauges shall be increased as required for the 
system pressure and velocity classification.  The sound attenuators shall not fail 
structurally when subjected to a differential air pressure of 8 inches water 
gauge. 

 
  5. All casing seams and joints shall be lock-formed and sealed or stitch welded 

and sealed except as noted in Section G below, to provide leakage-resistant 
construction.  Airtight construction shall be achieved by use of a duct-sealing 
compound supplied and installed by the contractor at the jobsite. 

 
  6. All perforated steel shall be adequately stiffened to insure flatness and form.  

All spot welds shall be painted. 
 
  7. Sound attenuator assemblies, including acoustic media fill, film liner, sealants, 

and acoustical spacer, shall have flame-spread index not exceeding 25 and 
smoke-developed index not exceeding 50 when tested according to ASTM E 
84, NFPA 255 or UL 723. 
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  8. Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1-2007. 

 
  9. Rectangular elbow attenuators’, models RED and TRED, casing shall be ASTM 

A 653/A 653/M, G90 galvanized sheet steel, 18 gauge.  All acoustical splitters 
shall be internally radiused and aerodynamically designed for efficient turning 
of the air.  Half and full splitters are required as necessary to achieve the 
scheduled insertion loss.  All elbow silencers with a turning cross-section 
dimension greater than 48" shall have at least two half splitters and one full 
splitter. 

 
  10. Inner perforated metal liner shall be G90 galvanized sheet steel per ASTM A 

653/A 653/M standard and 22 gauge thick. 
 
  11. Models RED and TRED type with acoustic media.  Media shall be of acoustic 

quality, shot-free glass fiber insulation with long, resilient fibers bonded with a 
thermosetting resin.  Glass fiber density and compression shall be as required 
to insure conformance with laboratory test data.  Glass fiber shall be packed 
with a minimum of 15% compression during silencer assembly.  Media shall be 
resilient such that it will not crumble or break, and conform to irregular 
surfaces.  Media shall not cause or accelerate corrosion of aluminum or steel.  
Mineral wool will not be permitted as a substitute for glass fiber. 

 
  12. HTL Casings:  Where indicated on the sound attenuator schedule, sound 

attenuators shall have high transmission loss (HTL) walls externally applied and 
completely sealed to the sound attenuator casing by the sound attenuator 
manufacturer to assure quality controlled transmission loss. The HTL walls shall 
consist of media, airspace, mass and outer protective metal skin, as required, 
to obtain the specified room noise criteria.  Standard acoustical panels will not 
be accepted as HTL walls.  Provide breakout noise calculations for each air 
handling and fan system with the sound attenuator submittal to insure 
compliance with the room noise criteria.  Breakout noise calculations shall be 
based on the sound power levels of the specified equipment. 

 
  13. Sound attenuators shall be tested according to ASTM E 477-06a.  Performance 

must have been substantiated by laboratory testing according to ASTM E-477-
06a and so certified when submitted for approval.  The aero-acoustic 
laboratory must be NVLAP accredited for the ASTM E-477-06a test standard.  A 
copy of the accreditation certificate must be included with the submittals.  
Data from non-NVLAP accredited test facilities will not be accepted. 

 
 
2.8 VIBRATION ISOLATION 
 
 A. Vibration Isolators: 
 

 1. Mechanical equipment indicated below shall be isolated from the structure by 
resilient vibration isolations.   

 
   a. Vibration Isolation System: 
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    (1) Provide a minimum of three Type H vibration isolation hangers, 
supports or guides for all ductwork connected to equipment 
that has been vibration isolated. 

    (2) Deflection for hangers and supports shall be equal to that of 
isolated equipment but in no case greater than 1-1/2" nor less 
than 1/4". 

 
   b. Ducted Indoor heat pump units shall be supported by vibration spring 

isolators. 
 
 
2.9 MEASUREMENT AND CONTROL  (Not Used) 
 
 

PART 3 - EXECUTION 

 
3.1 TESTS 
 
 A. The Owner shall be represented at all tests.  Contractor shall provide 48 hours notice 

to the Owner prior to the tests. 
 
 B. Refrigerant piping shall be tested with dry nitrogen and trace of refrigerant at test 

pressures recommended by equipment manufacturer.  After system has been proven 
tight under test pressure, it shall be evacuated to a pressure 2.5mm Hg absolute.  The 
refrigerant compressor shall not be used for evacuation of the system.  Vacuum shall 
be checked by use of a mercury manometer. 

 
 C. Test all gas piping at 50 psig with oil-free compressed air for 2 hours with no loss of 

pressure. 
  
 D. Flush hot water systems within Mechanical Room with clean water and drain in 

presence of Owner’s representative.  Thoroughly flush all strainers. Refill system adding 
chemical to remove mill scale and oils associated with new system construction. 
Solution should be circulated for 12 to 16 hours.  Drain and flush system with clean 
water.  Refill system adding system inhibitor consisting of a combination buffered 
molybdate, nitrite, and azole inhibitor. 

 
 E. Refer to Specification Section 230593, “Testing, Adjusting, and Balancing,” for related 

requirements. 
 
 
 
END OF SECTION 230500 
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SECTION 230593 -  TESTING, ADJUSTING, AND BALANCING (TAB) 
 
 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 230100, “Mechanical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. The General Contractor shall obtain the services of an independent testing and 

balancing agency whose business is limited to testing, adjusting, and balancing and shall 

be certified by AABC (or NEBB).  Agency shall have been in the TAB business for a 

minimum of 5 years. The TAB (Testing, Adjusting, and Balancing) Agency shall be a direct 

subcontractor of the General Contractor, and not affiliated in any way with the 

Mechanical Contractor. 

 

 B. Testing and balancing shall be performed in accordance with National Standards for 

Testing and Balancing Heating, Ventilating, and Air-conditioning Systems, 2002, as 

published by Associated Air Balance Council (AABC). 

 

 C. All work shall be performed under the direct supervision of a certified TAB Engineer.  All 

other personnel shall be regular full-time employees of the TAB Agency. 

 

 D. Test and Balance Agency shall submit within 30 days after receipt of construction 

contract two copies of qualifications, including current TAB Engineer’s certificate and 

National Project Certification Performance Guaranty. 

 

 E. TAB work shall not commence until all components of the HVAC system have been 

installed completely, including all power wiring and controls, and all equipment has 

been started and run tested in each mode of operation.  Should any items be found 

incomplete at the time that TAB work is performed, the TAB Agency shall immediately 

notify the General Contractor and Owner’s Representative of any deficiencies found.  

The General Contractor shall be responsible for correcting reported deficiencies and 

verifying that the system is 100% complete, operable, and ready for TAB work to proceed. 

 

 

PART 2 - PRODUCTS 

 

2.1 MATERIAL AND EQUIPMENT 

 

 A. Provide all necessary instrumentation required to measure and adjust the HVAC air and 

water systems. 

 

 B. Equipment and instruments shall be of types approved by the Owner’s Representative, 

and/or manufacturers of devices installed. 
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 C. Instruments used for testing and balancing of air and hydronic systems shall have 

calibration verified within a period of 12 months prior to balancing. 

 

 

PART 3 - EXECUTION 

 

3.1 GENERAL, MECHANICAL, AND ELECTRICAL CONTRACTOR’S RESPONSIBILITY 

 

 A. The General Contractor shall be responsible for directing the Mechanical and Electrical 

Contractors to fulfill the Contractors’ Responsibility for Testing, Adjusting, and Balancing 

as required in Section 230100.  TAB work shall not commence until the conditions of 

paragraph 1.2.E of this Section and all requirements of Section 230100 for TAB have been 

completed. 

 

3.2 TAB AGENCY’S RESPONSIBILITY 

 

 A. Carefully review the drawings and Specifications for the various systems noting all 

facilities incorporated in the design for purposes of adjusting and balancing.  Should it be 

deemed necessary to provide additional dampers, baffles, valves, or other devices 

which would aid in the required adjusting and balancing, same shall be provided by the 

installing contractor. 

 

 B. The TAB Agency shall report any and all deficiencies that prohibit adjusting and 

balancing in accordance with the Contract Documents to the Contractor and the 

Owner’s Representative. 

 

 C. Adjust all water piping, duct, and equipment, including valves, controls, dampers, cocks, 

etc., to properly perform to ±10% of their respective design quantities of flow. 

 

 D. Determination of the air volumes shall be made by pitot tube and differential draft 

gauge for all supply, return, outdoor air, and exhaust air ducts.  Openings for pitot 

traverses shall be provided as required and shall be fitted with neat removable plugs or 

covers.  Air quantities at grilles, registers, diffusers, etc., shall be measured as 

recommended by the various manufacturers of the outlets. 

 

 E. The Test and Balance Agency shall perform the following: 

 

  1. Adjust fan RPM, tighten and align fan belts, measure operating amps. 

 

  2. Adjust volume dampers to obtain designed air volume. 

 

  3. Adjust grilles, diffusers, and registers to obtain designed airflow and air pattern. 

 

  4. Adjust each air handler to obtain designed airflow. 

 

5. Adjust dampers to provide design outside air quantities. 

   

  6. In cooperation with the ATC Contractor’s representative, setting adjustments of 

automatically controlled dampers to operate as specified.  The TAB Agency shall 

inform ATC Contractor of all abnormalities in sequencing and/or calibration of 

components discovered during balancing. 
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  7. Final settings of dampers and valves shall be permanently marked.  Where 

provided, memory stops and locking devices shall be adjusted and locked to the 

final setting. 

 

 F. Before the work is offered for Final Acceptance, all equipment shall be run through a test 

to demonstrate that it has been adjusted to meet the requirements of the drawings and 

Specifications.  Copies of the test and adjustment data shall be submitted in a report to 

the Owner’s Representative prior to final inspection. 

 

 G. The TAB Report shall include a General Comments section providing an overview of 

systems operation, observations of system installation abnormalities and deficiencies, 

problems encountered, etc.  If required, provide explanation of methods of 

measurement and disparity between measured and design quantities. 

 

 H. Test and Balance Agency Report shall include the following data for each system. All 

sheets shall be neatly typed.  Balancing Agency shall submit with his report a set of neatly 

marked plans identifying location of each piece of equipment, air terminal, flow 

measuring device, and points of traverse.  Report all measured quantities and design 

quantities where applicable. 

 

  1. CFM of each supply, return, exhaust grille, and diffuser. 

 

  2. RPM and CFM of each fan. 

 

  3. Supply, return, and outdoor air CFM of each AHU and fan terminal unit where 

required. 

 

  4. Air pressure drop across A/C unit cooling coils. 

 

  5. Air pressure drop across each filter bank. 

 

6. Discharge and suction static pressure of each fan. 

 

  7. Maximum and minimum differential pressure and corresponding CFM of each 

terminal box. 

 

  8. Voltage rating and operating volts of each fan motor.  For fan motors requiring 

three-phase power, record voltage of each individual phased leg and check for 

voltage imbalance. 

 

  9. Amp rating and operating amps of each fan motor.  For fan motors requiring 

three-phase power, record amps of each individual phase. 

 

  10. Temperatures for each air handling unit at maximum capacity including the 

following measurements: 

 

a. Entering and Leaving air temperature at each coil. 

b. Entering and Leaving air temperatures at each energy recovery wheel on 

supply and exhaust side of wheel. 
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  11. Air handling unit is defined as any equipment that consists of a fan and coil, 

including air-handling units, fan-coil units, blower coil units, ventilation units, unit 

ventilators. 

 

  12. Nameplate data of each piece of HVAC equipment installed.. 

 

  13. GPM of each pump and corresponding suction and discharge pressure. 

 

  14. Voltage rating and operating volts of each pump motor.  For pump motors 

requiring three-phase power, record voltage of each individual phased leg and 

check for voltage imbalance. 

 

  15. Amp rating and operating amps of each pump.  For pump motors requiring three-

phase power, record amps of each individual phase. 

 

  16. Differential pressure and corresponding GPM across each flow measuring device, 

including automatic flow control devices. 

 

  17. Final percent setting after adjustment of each balancing valve where applicable. 

 

 I. During the Final Inspection, the Agency shall have present all necessary instrumentation 

and an individual to make readings of select information which was submitted in the 

balance report.  The select readings shall be made where directed by and in the 

presence of the Owner’s Representative and shall not deviate more than 5% from the 

values submitted in the report. 

 

 J. The Owner’s Representative may select no more than 20% of all reported data for 

rechecking.  If more than 20% of data verified is not within ±5% of submitted data, the 

Owner’s Representative may void entire report and ask for complete rebalancing. The 

field check shall be made within 45 days of approved TAB submittal. 

 

 

 

 

END OF SECTION 230593 
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SECTION 230700 - MECHANICAL INSULATION 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 230100, “Mechanical General 

Provisions,” apply to this Section. 

 

1.2 SUBMITTALS 

 

 A. Submit manufacturers’ data on all insulation products, schedule which indicates where 

each product is to be used, and thickness of each product. 

 

1.3 WARRANTY-GUARANTEE 

 

 A. Contractor shall furnish written warranty, countersigned and guaranteed by the General 

Contractor, stating that work executed under this Section of the Specifications shall be 

free from defects of materials and workmanship for a period of 12 months from date of 

Substantial Completion. 

 

 

PART 2 - PRODUCTS 

 

2.1 INSULATION - GENERAL 

 

 A. All insulation shall have a composite (insulation, jacket or facing, and adhesive used to 

adhere the facing or jacket to the insulation) fire and smoke rating as requested by ASTM 

E84, NFPA 255, and UL 723, not exceeding: 

 

  Flame spread  25 

  Smoke developed 50 

 

 B. Accessories, such as adhesive, mastics, cements, tapes, and fire-resistant cloth for fittings, 

shall have same fire and smoke ratings as components listed above. 

 

 C. Installation of insulation shall be accomplished in strict accordance with manufacturer’s 

recommendations and shall be CERTAINTEED, OWENS-CORNING, or JOHNS MANVILLE for 

glass fiber insulation; ARMACELL for flexible unicellular insulation. 

 

2.2 PIPE INSULATION 

 

 A. Glass fiber insulation having a thermal conductivity not greater than 0.24 Btu x in./hr. x 

sq.ft. x °F in a mean temperature of 75°F.  Insulation shall have factory-applied all-

purpose jacket. 

 

 B. Flexible unicellular insulation having a thermal conductivity not greater than 0.27 Btu x 

in./hr. x sq.ft. x °F in a mean temperature of 75°F. 
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2.3 DUCT INSULATION 

 

A. Blanket Type within the conditioned space:  Glass fiber, ¾-lbs/cu.ft., foil faced, vapor-

sealed flexible duct insulation.  Thermal conductivity shall not exceed 0.29 Btu x in./hr. x 

sq.ft. x ºF. 

 

B. Board Type within the conditioned space:  Glass fiber, 3.0-lbs./cu.ft., foil faced, vapor-

sealed board insulation.  Thermal conductivity shall not exceed 0.23 Btu x in./hr. x sq.ft. x 

ºF. 

 

C. Blanket Type in unconditioned space or outside building:  Glass fiber, 1-1/2-lbs/cu.ft., foil 

faced, vapor-sealed flexible duct insulation.  Thermal conductivity shall not exceed 0.25 

Btu x in./hr. x sq.ft. x ºF. 

 

 

2.4 INSULATED DUCT COATING  

 

A. Provide insulated duct coating on all exterior galvanized sheet metal ductwork, POLAR 

SEAL, ASTEC, or approved equal. 

 

1. Water based acrylic plastic primer “prime security” shall provide 100% adhesion to 

substrate, stop oil migration, and set base for waterproof membrane “top security.” 

  

2. Water-based acrylic plastic waterproof membrane “top security” with bright white 

reflective heat shield consisting of a high concentrate of titanium dioxide to reflect 

ultraviolet rays. 

 

3. Membrane “top security” shall be non-chalking, mildew and fungus resistant, and 

crack resistant. 

 

4. Membrane “top security” shall be capable of withstanding sub-zero and extreme 

heat conditions without degradation.  Membrane shall not shrink or become brittle 

because of age.  Membrane shall be resistant to environmental pollution and other 

chemicals, such as ammonia, chlorine, insecticides, herbicides, and other common 

airborne chemicals. 

 

2.5 CALCIUM SILICATE PIPE INSULATION INSERTS 

 

A. Calcium silicate meeting ASTM C533, Type I; rigid molded pipe; asbestos-free JOHNS 

MANVILLE Thermo-12/Gold, or approved equal. 

 

B. Thermal conductivity of 0.45 Btu at 300°F mean temperature as tested in accordance 

with ASTM C335. 

 

C. Minimum compressive strength of 100 psi to produce 5% compression at 1-1/2" 

thickness. 

 

D. Non-combustible as determined by test complying with ASTM E136. 
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E. Inserts shall have sufficient compressive strength to adequately support the pipe 

without compressing the inserts to a thickness less than the adjacent insulation.  

Insulation inserts shall cover the bottom half of the pipe circumference 180 degrees 

and be not less in length than the protection shield.  Vapor-barrier facing of the insert 

shall be of the same material as the facing on the adjacent insulation. 

 

2.6 PVC PIPE JACKET FITTING COVERS 

 

A. One-piece molded-type PVC plastic fitting covers and jacketing material, color 

matching JOHNS MANVILLE Zeston 2000, or approved equal. 

 

B. Connections shall be made using pressure-sensitive color matching vinyl tape. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

 A. Insulation shall be installed by a licensed applicator and in strict accordance with the 

manufacturer’s instructions.  Deliver all materials to the job site and store in a safe, dry 

place.  Use all means necessary at the job site to protect materials from dust, dirt, 

moisture, and physical abuse before and during installation.  Insulation that becomes 

damaged prior to installation shall not be installed and shall be removed from the job 

site.  Insulation that becomes damaged after installation shall be removed and disposed 

of and replaced with new insulation. 

 

 B. Surfaces to be insulated shall be cleaned free of dirt, scale, moisture, oil, and grease prior 

to installation of the insulation.  

 

 C. Insulation that becomes wet before or after installation shall be removed and disposed 

of and replaced with new insulation.   

  

3.2 PIPING (GLASS FIBER INSULATION, UNLESS OTHERWISE NOTED) 

 

 A. Schedule: 

 

  Condensate Drain     1/2" thickness 

  Above Floor: 

 

  Refrigerant Piping (all):    1" thickness flexible unicellular for pipe sizes 

         up to 1-1/2", and 1-1/2" thickness for pipe sizes  

 over 1-1/2". 

 

  Condenser  Water:    No insulation required on interior piping. 

 

 B. Fittings on condensate piping shall be insulated with fiberglass blanket to thickness equal 

to  adjoining pipe insulation unless otherwise noted. 

 

 C. Fittings and valves on refrigerant piping shall be insulated with cut sections of flexible 

unicellular insulation of thickness equal to adjoining pipe insulation. 
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 D. No piping shall be insulated until it has been tested and thoroughly cleaned. 

 

 E. Provide insert between pipe hanger support shield and piping on piping 1-1/2" diameter 

or larger.  Insulation inserts shall not be less in length than the following: 

 

  1-1/2" to 2-1/2" pipe size  10" long 

  3" to 6" pipe size   12" long 

 

   

3.3 DUCTWORK 

 

A. Definitions: 

 

1. Concealed:  Ductwork which shall be hidden from view by ceilings, walls, chases, 

or soffits, either by the work of this Contract, or by future tenant build-out work. 

 

2. Exposed:  Ductwork which is permanently in view, typically found in mechanical, 

storage, electrical, or other unfinished space. 

 

3. Supply and Return: Ductwork which delivers conditioned air to and from a finished 

space. Includes air used for space conditioning and ventilation. 

 

B. Schedule: 

 

Concealed Supply and Return  2" thickness blanket  

Ductwork Externally Insulated 

(inside the conditioned 

space) 

 

Exposed Supply and Return   2" thickness rigid board 

Ductwork Externally Insulated  

(inside the conditioned 

space)  

 

Concealed Supply and Return  3" thickness blanket  

Ductwork Externally Insulated 

(inside unconditioned attic 

space) 

 

Double-wall Factory Insulated  Not Required  

Ducts 

 

Exhaust Ducts:     Not Required 

 

C. Insulate necks and tops of all supply air diffusers, registers, and grilles. 

 

D. Blanket-type insulation shall be stapled and taped in accordance with manufacturer’s 

instructions. 
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E. Insulation on ductwork over 16" in height or width must be attached with stick pins.  

When using self-adhesive pins, prepare surface to be applied to ensure adhesion. 

 

F. Tape all edges of insulation to ensure that no insulation is exposed. 

 

G. Hangers and supports for condenser water piping shall not injure or pierce insulation. 

 

3.4 INSULATED DUCT COATING 

 

A. Clean galvanized outer surface of sheet metal ductwork as recommended by the 

manufacturer of the duct coating. 

 

B. Apply POLAR SEAL “prime security” over all exposed ductwork at a rate of 100 square 

feet per gallon.  Use polyester scrim over any joints or open areas.  Completely saturate 

scrim in the first coat of “prime security.” 

 

C. After first coat is dry (dries from milky white when wet to clear opaque when dry), apply 

second coat of “prime security” at a rate of 100 square feet per gallon and let dry. 

 

D. Apply POLAR SEAL “top security” at a rate of 100 square feet per gallon and allow to dry. 

 

E. After first coat is dry, apply a second coat of POLAR SEAL “top security” at a rate of 100 

square feet per gallon. 

 

 

 

 

END OF SECTION 230700 



Coventry Elementary School HVAC and Roof Points List

System

Point Analog Digital BACnet Read Write Low High Readback On Off

Global

Outside Air Enthalpy  X

Outside Air Humidity X X X

Outside Air Temperature X X X

Outside Light Level X X X

Engineered Air Rooftop Units (Typical of 4) Analog Digital BACnet Read Write Low High Readback On Off Log

Air Flow Problem BV X X X

Ambient Sensor Alarm BV X X X

Ambient Temperature (Intake Temp) AV X X

Blower Status BV X X

Cooling Lockout - Low Ambient Temp BV X X

Cooling Mode - A BV X X

Cooling Modulated Output AV X X

Cooling Stages % On AV X X

Cooling Status - Mech Cooling On/Off BV X X

Damper % Open AV X X

Damper Contact DM Closed BV X X

Damper Minimum Position AV X X

Damper Override Low Discharge Temp BV X X

Discharge Air Low Limit Lockout BV X X

Discharge Air Sensor Alarm BV X X X

Discharge Air Temperature (Final Discharge Temp) AV X X

Discharge Air Temperature Setpoint AV X X

DJ or DG Flame Failure Alarm BV X X X

DJ or DJ Prepurge Alarm BV X X X

EMS Cooling Enabled BV X X

EMS Damper Minimum Position Setpoint AV X X

EMS Dehumidification Enabled BV X X

EMS Discharge Air Setpoint AV  X

EMS Discharge Air Setpoint AV X

EMS Economizer Enabled BV X X

EMS Heating Enabled BV X X

EMS Secondary Discharge Air Setpoint AV  X

EMS Secondary Discharge Air Setpoint AV X

EMS Unit Command On/Off BV X X

External Cooling Lockout - A BV X X

Heat Fail Lockout BV X X X

Heat Failure Lockout BV X X X

Heating Lockout High Ambient Temperature BV X X

Heating Mode - HS BV X X

Type Alarm StatesAccess
Log

AUTOMATIC TEMPERATURE CONTROLS 230900 ATC - Page 1



Coventry Elementary School HVAC and Roof Points List

System

Point Analog Digital BACnet Read Write Low High Readback On Off

Type Alarm StatesAccess
Log

Heating Modulating % Output AV X X

Heating Status (Electric Heat) BV X X

LMK or HE Failure Alarm BV X X X

Occupied Mode - FS BV X

Primary Application Mode MV X

Secondary Discharge Air Sensor Alarm BV X X X

Secondary Discharge Air Temperature (DX Leaving) AV X X

Sensor Failure Alarm BV X X X

Unit On/Off Status AV X X

Unoccupied Mode - K BV X

Write To Flash BV X X

Supply Air Humidity AV X X

Return Air Temperature AV X X

Return Air Humidity AV X X

Heat Wheel Supply Air Temperature AV X X

Heat Wheel Exhaust Air Temperature AV X X

Heat Wheel Exhaust Air Humidity AV X X

Reheat Temperature AV X X

Outside Air Damper Status BV X X

Exhaust Air Damper Status BV X X

Recirc Air Damper Status BV X X

Supply Air Fan Status BV X X

Exhaust Air Fan Status BV X X

Heat Wheel Status (Rotation Sensor) BV X X

Compressor #1 Status BV X X

Compressor #2 Status BV X X

Compressor #3 Status BV X X

Heat Wheel Enable BV X X X

Electronic Ceiling Heaters 

Space Temperature X X X X X

Enable X X X

Mitsubishi Indoor Units

On/Off Setup BO X

On/Off State BI X X

Alarm Signal BI X X X

Error Code MI X X X

Operational Mode Setup MO X

Operational Mode State MI X X

Fan Speed Setup MO X

Fan Speed State MI X X

AUTOMATIC TEMPERATURE CONTROLS 230900 ATC - Page 2



Coventry Elementary School HVAC and Roof Points List

System

Point Analog Digital BACnet Read Write Low High Readback On Off

Type Alarm StatesAccess
Log

Room Temp AI X X

Set Temp AV X X X

Filter Sign BI X X

Prohibition On/Off BV X X

Prohibition Mode BV X X

Prohibition Filter Sign Reset BV X X

Prohibition Set Temperature BV X X

M-Net Communication State BI X X X

System Forced Off BV X X X

Air Direction Setup MO X

Air Direction State MI X X

Mitsubishi Lossnay Units

On/Off Setup BO X

On/Off State BI X X

Alarm Signal BI X X X

Error Code MI X X X

Fan Speed Setup MO X

Fan Speed State MI X X

Filter Sign BI X X

Prohibition On/Off BV X X

Prohibition Filter Sign Reset BV X X

M-Net Communication State BI X X X

System Forced Off BV X X X

Ventilation Mode Setup MO X X

Ventilation Mode State MI X X

END OF SECTION 230900 MI X X
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SECTION 230900 – AUTOMATIC TEMPERATURE CONTROLS 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

   

 A. Section includes control equipment and software. 

 

1.2 REFERENCES 

   

 A.   American National Standards Institute 

 

  1. ANSI MC85.1: Terminology for Automatic Control 

 

1.3 SYSTEM DESCRIPTION 

 

 A. A fully integrated building automation system, incorporating direct digital control 

(DDC) for energy management, equipment monitoring and control. Use of multiple 

manufacturers’ products is not allowed.  

 

 B. A peer-to-peer network of DDC controllers and a Web-based operator interface. 

Depict each mechanical system and building floor plan by a point-and-click graphic. 

A Web server with a network interface card shall gather data from the system and 

generate Web pages accessible through a conventional Web browser on each PC 

connected to the network. Operators shall be able to perform all normal operator 

functions through the Web browser interface. 

 

 C. A network system touch screen display shall reside on site for local system interface to 

control and monitor all system equipment. 

 

 D. Provide DDC controls for terminal units, unit heaters, and fan coils. 

 

 E. Provide control system consisting of thermostats, dampers operators, indicating 

devices, interface equipment and other apparatus and accessories to operate 

mechanical systems and to perform functions specified. 

 

 F. Provide installation and calibration, supervision, adjustments and fine tuning necessary 

for complete and fully operational system. 

 

1.4 SUBMITTALS 

 

 A. Section 013300 “Submittals”. 

 

 B. Shop Drawings: Indicate the following: 

 

  1. Network riser diagrams showing programmable control unit locations and 

network data conductors. 

 

  2. Connected data points, including connected control unit and input-output 

device. 
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  3. System graphics showing monitored systems, data (connected and 

calculated). 

 

  4. System configuration with peripheral devices, batteries, power supplies, 

diagrams, modems and interconnections. 

 

  5. Description and sequence of operation for operating user. 

 

 C. Product data: Submit data for each system component and software module. 

 

 D. Manufacturer’s installation instructions: Submit installation instruction for each control   

system component. 

 

 E. Manufacturer’s certificate: Certify products meet or exceed specified requirements. 

 

1.5 CLOSEOUT SUBMITTALS 

 

 A. Execution Requirements: Requirements for submittals. 

 

  1. Project Record Documents:  

 

   a. Record actual locations of control panels and components, including 

control units, thermostats and sensors. 

   b. Revise shop drawings to reflect actual installation and operating 

sequences. 

   c. Submit data specified in “Submittals” in final “Record Documents” 

form. 

 

 B. Operation and Maintenance data: 

 

  1. Submit interconnection wiring diagrams, complete field installed systems with 

identified and numbered, system components and devices. 

 

 2. Submit inspection period, cleaning methods, cleaning materials 

recommended and calibration tolerances. 

 

1.6 QUALIFICATIONS 

 

 A. Manufacturer: Company specializing in manufacturing products specified in this 

section with a minimum of ten years global experience and with technology center 

within 120 miles of this project. 

 

 B. Installer: Company specializing in performing work of this section with a minimum five 

years documented HVAC experience, trained, certified and approved by 

manufacturer. 

 

1.7 PRE-INSTALLATION MEETINGS 

 

 A.  Section 013100: Project Management and Coordination: Pre-installation meetings. 

 

 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENTARY SCHOOL 
 

AUTOMATIC TEMPERATURE CONTROLS                                                                        230900 - 3 

1.8 RELATED WORK IN OTHER SECTIONS 

 

 A. Refer to Division 00 and Division 01 for related contractual requirements. 

 

 B. Refer to Division 23 for General Mechanical Provisions. 

 

 C. Refer to Division 26 for General Electrical Provisions. 

 

1.9 WARRANTY 

 

 A. Execution Requirements: Requirements for warranties. 

 

  1. Installer shall provide a standard one year warranty on all control products 

and labor associated with this project. 

 

  2. Installer shall provide five year warranty on all motorized valves and damper 

operators. 

 

  3. Installer shall provide a three year warranty on all variable speed drives 

associated with this project. 

 

1.10 SERVICE 

 

 A. Execution Requirements: Requirements for service. 

 

 B. Furnish service and maintenance of control systems for one year from date of 

substantial completion. Include complete service of control systems including 

callbacks. Make a minimum of two complete normal inspections of four hours 

duration in addition to normal service calls to inspect, calibrate and adjust controls. 

 

 C. Perform work without removing units from service during normal building occupied 

hours.  

 

 D. Provide emergency call back service at all hours for this maintenance period. 

 

 E. Maintain at local branch office, adequate levels of replacement parts in stock for 

emergency purposes. Have personnel available to ensure fulfillment of this 

maintenance service, without reasonable loss of time. 

 

 F. Perform maintenance work using competent and qualified personnel under 

supervision and in direct employ of manufacturer or original installer. 

 

 

PART 2 PRODUCTS 

 

2.1 DIRECT DIGITAL CONTROLS 

 

 A. Acceptable manufacturers: 
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  1. Controllers: 

 

   a. TREND 

 

  2. Actuators: 

 

   a. BELIMO 

   b. HONEYWELL 

 

  3. Sensors: 

 

   a. ACI 

   b. HONEYWELL 

   c. JOHNSON 

   d. KELE 

   e. TREND 

   f. VERIS 

 

  4. Relays & Current Switches: 

 

   a. FUNCTIONAL DEVICES 

 

2.2 MATERIALS 

 

 A. Use new products the manufacturer is currently manufacturing and selling for use in 

new installations. Do not use this installation as a product test site unless explicitly 

approved in writing by Owner. Spare parts shall be available for at least five years 

after completion of this contract. 

 

 B. A single manufacturer shall to the greatest extent possible, manufacture system 

components. 

 

2.3 COMMUNICATION 

 

 A. Control products, communication media, hubs, and routers shall comprise a unified 

control network. Acceptable network mediums are Cat 5 Ethernet or twisted pair 

networks. Controller products and hardware or software gateways shall be from a 

single manufacturer. 

 

 B. Use existing TCP/IP Ethernet backbone for network segments to all DDC Building 

Controller panels marked on project drawings. Project drawings indicate remote 

buildings or sites to be connected via intranet or Internet connections. In each remote 

location an intranet or Internet connection shall be provided for connection to the 

building automation system (BAS).  

 

 C. Connection to BAS shall be by connecting to any Ethernet port in the facility for 

temporary connection to a laptop computer or other operator interface such as a 

Pocket PC or system display panel. In addition, any workstation in the facilities may be 

used for Web browser communication to BAS system. Connection shall support 

commissioning and troubleshooting operations.  
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 D. System shall automatically synchronize controller time clocks daily from an operator-

designated controller via the network. If applicable, system shall automatically adjust 

for daylight saving and standard time.  

 

 E. System shall communicate in a peer-to-peer way and discretely check for system 

errors and verify controller communications. 

 

2.4 OPERATOR INTERFACE 

 

 A. Monitoring, Displaying and Reporting of Energy Data: 

 

  1. The DDC System shall monitor Electricity at the main incoming service to the 

facility or as approved and shall display power consumption in KW hours, 

demand in KW and power factor based on previous day, previous week, 

previous month or previous year and should also allow for selecting the dates 

between which data needs to be viewed.  

 

  2. The DDC system shall monitor the Water meter, and shall display current 

consumption and cumulative consumption in Gallons based on previous day, 

previous week, previous month or previous year and should also allow for 

selecting the dates between which data needs to be viewed.  

 

  3. The DDC system shall monitor the Natural Gas meter, and shall display current 

consumption and cumulative consumption in MCF based on previous day, 

previous week, previous month or previous year and should also allow for 

selecting the dates between which data needs to be viewed. 

 

  4. All these parameters shall be displayed on an Energy Dashboard based on MS 

Silverlight. The dashboard will utilize the data from the DDC system and will be 

hosted locally. The dashboard should normalize electricity consumption based 

on degree days so as to show the true energy consumption. The dashboard 

should generate reports in MS Excel for all the data that is being displayed.  

 

 B. Operation. Graphical User Interface shall have full Client-Server capabilities. Server PC 

shall reside on the data network and be accessible from building intranet or Internet 

as specified by building owner by a standard Web browser.  

 

  1. No other software or data files will be required on client PCs other than a 

standard Web browser with Java enabled. 

 

  2. Server shall be able to connect to remote buildings via telephone modem links 

and via intranet or Internet across firewalls. 

 

  3. Only one Server PC shall be required in the event Owner wants to expand 

system to future facilities. 

 

  4. In the event of failure, the Server PC will not be required to run for normal 

operation of the DDC system. 

 

 C. Communication. Server PC and Building Controller network backbone shall 

communicate using ISO 8802-3 (Ethernet) Data Link/Physical layer using TCP/IP 
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protocol. GUI software shall have the capability to connect to remote sites via 

intranet, Internet or over standard telephone lines without the need for supervisory 

software at remote sites.  

 

 D. BACnet Communication. GUI software to provide access to BACnet devices. GUI shall 

map BACnet devices in the system, enabling consistent supervision tasks between 

devices. GUI shall allow values from the BACnet devices to be included in schematic 

pages, and also enable users to make adjustments to and receive alarms from those 

devices. 

 

 E. Hardware. Server PC shall be an industry standard PC and consist of the following as a 

minimum:  

 

  1. Processor: Intel Pentium IV (or later) 2.66GHz processor. 

 

  2. Hard Drive: 2MB cache 7200rpm. 

 

  3. 40 GB hard disk. 

 

  4. RAM:  1 GB RAM. 

 

  5. Network Card: Ethernet network card 100Mb/s. 

 

  6. PCI slots: 1 standard size for Ethernet card. 

 

  7. Graphics card: Capable of 1280 x 1024 resolution and 8bit/256 colors. 

 

  8. Parallel or USB ports: 1 for alarm printer. 

 

  9. Mouse, keyboard and 17” flat panel color monitor. 

 

  10. Printer: 1 Dot Matrix printer for Alarms if specified by owner. 

 

  11. Operating System: Windows XP Professional SP3. 

 

 F. Database Generation and Backup. The Graphical User Interface software shall have 

the capability to generate its database automatically and will self-learn on 

connection to the DDC system. This function will also apply if any future facilities are 

added to the DDC system. System databases should have the capability to be 

backed up on a regular basis to a specified location. 

 

 G. Graphical Functionality. Operator interface shall be graphically based and shall 

include at least one graphic per piece of equipment or occupied zone, graphics for 

each chilled water and hot water system, and graphics that summarize conditions on 

each floor of each building included in this contract. Graphics shall allow operator to 

monitor system status, to view a summary of the most important data for each 

controlled zone or piece of equipment, to use point-and-click navigation between 

zones or equipment, and to edit setpoints and other specified parameters. 

 

  1. Graphical file types supported should include BMP, GIF, JPEG, WMF and EMF 

files as a minimum. 
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  2. The following files types must be able to be integrated into graphics pages: 

SWF, HTML, DOC, XLS, XML, PPT, PDF and URL as a minimum. 

 

  3. Graphics pages must be able to be organized into folders in a menu tree 

format for easy navigation between buildings and areas of buildings. 

 

  4. A full graphics library should be included showing typical mechanical 

components such as Boilers, Chillers and AHUs. 

 

  5. All dynamic data shown on the GUI must be in live format. Data shown from a 

database of parameters is not acceptable. All dynamic data points when 

clicked shall allow the operator to change setpoints and parameters or view 

data logs. 

 

  6. Data logs. Multi-trace color data logs should be able to be viewed in a single 

window or in text format. Zoom in-out features must be supported when 

viewing data logs. Charting of points or live data recording of values must also 

be supported. 

 

  7. Dynamic graphics must be capable of 3D color dynamic movement to 

indicate status of controlled plant and color shifts to represent temperatures in 

occupied zones. 

 

  8. Graphical buttons and icons shall provide access to other graphic pages or 

screens or command custom sequences or events or other custom screens. 

 

  9. GUI must support script commands to initiate automatic viewing of graphics 

pages or system commands from a button or icon. 

 

 H. Database functionality. The Graphical User Interface (GUI) software shall include 

Microsoft Data Engine (MSDE) databases and be capable of SQL commands and 

interrogation from enterprise level software applications. GUI shall also have a 

dedicated graphical database view of connected DDC systems connected in site, 

LAN and controller, similar to windows explorer style view of connected DDC systems. 

The database viewer shall support viewing of all hardware IO and software points, 

changes to system parameters and schedules and viewing of data logs and active 

alarms should be accessible from this view. User filtering of inputs, outputs, setpoints 

and schedules must be provided allowing the operator to search database for point 

types or by point name. 

 

 I. Schedule management. It is not acceptable for the GUI to be the sole system 

scheduling device. Schedules and exceptions must reside at the controller level and 

be unaffected should the GUI be disabled for any reason. The GUI shall support the 

following scheduling features: 

 

  1. Allow users to manage multiple controller occupation times into groups in the 

following ways. By system, building, area of building or single occupied zone. 

GUI shall allow schedules to be added or removed from schedule groups. 
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  2. Users should be able to implement holiday or other schedule exceptions to a 

Global, building, area of building or single occupied zone level. 

 

  3. A calendar display of all normal operating schedule times and exceptions 

shall be shown. Exceptions dates shall be shown in different color formats for 

ease of identification by user. Exception scheduling must be able to be carried 

out at least 20 years in advance as a minimum. Annual recurring exception 

dates should be implemented once only without the need for further user 

interaction. 

 

  4. Normal operating schedules should be shown in a graphical form in week 

format. Day operating times should have the ability to be copy and pasted for 

day, week or working week. 

 

  5. Schedule On-Off Periods. A minimum of 50 on-off periods per day must be 

available for selection. 

 

 J. Alarm monitoring. It is not acceptable for the GUI to be the sole system alarm monitor. 

Alarms must be generated at the controller level and reported alternatively should 

the GUI be disabled for any reason. Every system alarm at network, controller or 

device level, any user adjustment of the system or failure of a scheduled event shall 

be logged, time and date stamped in the alarm database. Alarm database will show 

active, active/acknowledged, cleared and cleared/acknowledged alarms. It shall 

be possible to view alarms in chronological or summary views. Alarms shall show time 

of occurrence, type of alarm, origin and explanation of alarm in text format. Alarms 

shall be delivered automatically to central GUI over intranet, Internet or phone lines. In 

addition, the GUI shall have the following features: 

 

  1. Alarms shall be filtered and grouped to enable specific alarm actions and 

retransmissions dependent on the type of alarm received.  

 

  2. Once an alarm has been initiated, an active alarm panel window shall be 

flashed on screen with an audible alert. Alarms shall be silenced and/or 

actioned from the alarm panel and specific graphic pages shall be shown 

dependent on alarm filter and group. 

 

  3. Once an alarm has been received at the GUI, the alarm shall be forwarded 

dependent on which alarm filter and group the alarm is associated with. 

Alarms shall be capable of being forwarded in the following methods without 

the need for additional software: 

 

   a. As an email to any valid email address. 

   b. As a cell phone text message via the Internet. 

   c. As a cell phone text message via SMS directly from the GUI PC. 

   d. In SNMP format to existing network management software. 

   e. To any other DDC system alarm receiver such as a system display 

 panel. 

   f. To an attached or network printer. 

 

 K. Event scheduling. Automated scheduled events shall be user configurable and all 

pending or past events shall be viewed in chronological format or be filtered by event 
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type. In addition, all automated scheduled events shall have the capability of being 

manually initiated, edited or deleted at any time by the operator. Scheduled events 

shall include but not be limited to: 

 

  1. Data log recording upload to database. 

 

  2. Automated schedule download. 

 

  3. System time synchronization. 

 

  4. Automated database backup. 

 

  5. Automated printing of graphics pages. 

 

 L. Internet connectivity. GUI software shall allow for access to any intranet or Internet 

Web site or IP address to allow seamless integration to any Web-enabled equipment 

or systems such as access, lighting, fire and security systems. Web or IP addresses must 

have the ability to be saved and named for later use. GUI software shall allow for 

access to any building controllers configuration or programming mode via controllers 

Web interface. 

 

 M. GUI software shall have a multi-level security system. Each user shall have a unique 

username and password set up in the PC server and each user shall belong to a user 

workgroup that has identical access rights to all the functional areas of the GUI 

software. No access to the GUI shall be possible until a valid username and password 

has been entered. GUI software shall create an alarm and log to the alarms database 

whenever a user logs in or out of the system. In addition, any activity such as setpoint, 

parameter or schedule changes made by that user shall also be logged to the alarm 

database. In addition, the GUI software shall provide access level workgroups with the 

following features: 

 

  1. Each workgroup shall have a login graphics page assigned and will display the 

page whenever a user belonging to the workgroup logs in. 

 

  2. Each graphical button, icon and graphics folder shall have a security level 

and users shall have no access to that item should a user have a lower access 

level. 

 

  3. Each workgroup shall be linked in software to the available alarm groups. If 

the alarm group is not linked, the user shall have no access to those alarms. 

 

  4. Each graphics folder shall be linked to user workgroups. If the folder is not 

linked to the workgroup, the user shall have no access to the graphics pages 

within the folder. 

 

  5. Each workgroup shall have a logout interval established to automatically log 

out a user after an inactivity period. 

 

  6. Each workgroups users shall have multiple configuration rights to the GUI. Users 

shall not be able to configure the following GUI functions unless workgroup 

level permits. 
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   a. Configure data logs or automatic data log recordings. 

   b. Configure scheduled events. 

   c. Configure alarm handling filters, groups and retransmissions. 

   d. Configure, add, delete or edit graphics pages. 

   e. Close down the software. 

   f. Configure time schedules or schedule group exceptions. 

   g. Add or remove controller points from the database. 

   h. Configure users and workgroups. 

 

 N. System tools. GUI shall include context-sensitive online help on the server PC and 

include dynamic graphical displays on how to operate, edit and configure all 

functional areas of the software.  

 

 O. Reports and Logs. Operator shall be able to select, to modify, to create, and to print 

reports and logs. Operator shall be able to store report data in a format accessible by 

standard spreadsheet and word processing programs. 

 

 P. Integration capability. GUI software shall have Dynamic Data Exchange (DDE) 

capability to integrate third-party software packages. If required, provide integration 

software/hardware from single manufacturer to include: 

 

  1. BACnet integration 

 

  2. LonWorks integration 

 

  3. OPC integration 

 

  4. Modbus integration.  

 

 Q. Web client user interface. Once connected to the BAS server via standard Web 

browser, Web clients shall have the functionality to access the BAS system without the 

need for manufacturer’s software or files on workstations. Web clients shall have the 

capability of connection to the server from anywhere on the intranet or Internet. 

Areas of functionality supported via Web interface to server shall include as a 

minimum: 

 

  1. Security and access. Once a valid username and password is entered, user 

shall have access to all areas of functionality and graphics supported by their 

security level as described in this section. 

 

  2. Graphics functionality. Color animated graphics pages as created on the 

server shall be shown identically on a Web browser. They shall allow operator 

to monitor system status, to view a summary of the most important data for 

each controlled zone or piece of equipment, to use point-and-click 

navigation between zones or equipment, and to edit setpoints and other 

specified parameters as created on the server from the Web browser. 

 

  3. System database functionality. Users shall be able to navigate through the 

system from the database view of connected DDC systems via site, LAN and 
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controller view format as shown on the server. User shall also have the ability to 

filter points and change setpoints and schedules from this view. 

 

  4. Data log functionality. User shall have the ability to view multi-trace color 

graphs and data logs from a Web browser. 

 

  5. Schedule management functionality. Users shall be able to edit time schedules 

and add, edit or delete exceptions from a Web browser. 

 

  6. Alarm handling functionality. Incoming alarms shall generate alarm panels 

identically as shown on the server. Users shall be able to action and filter any 

incoming alarms to the system from a Web browser. 

 

 R. Local display panel. Specified building controller panels shall have a local display 

panel for monitoring and adjusting the connected controllers parameters, input and 

outputs. The panel shall have a backlit display with a 4x20 line character set. Each 

local display shall have the capability to adjust setpoints and time schedules.  

 

2.5 SYSTEM DISPLAY PANEL 

 

 A. A display panel shall be provided for any areas where there is no intranet or local 

system connection and regular user interface is required. Display panel shall be wall or 

panel-mounted and have a color, backlit LCD touchscreen display. Display shall 

present users with a familiar windows-based operating environment. System access 

shall be provided via a navigator tree, enabling controller selection, access to input-

output and software point status and values, setpoint and schedule adjustments and 

viewing of data logs in graph format. System Display Panel shall have the following 

capabilities as a minimum:  

 

  1. Self-learn connected system without the need for any download or database 

creation. 

 

  2. Ethernet connection to system. Display panel shall be able to communicate 

via TCP/IP over Intranet and Internet connections to remote system. 

 

  3. Configurable for 8 individual users with varying access rights to system. 

 

  4. Configurable to accept all or certain system alarms. Acknowledge and 

delete. 

 

  5. Alarm Annunciation. Display panel shall be configurable to annunciate alarms 

in any or all of the following ways: 

 

   a. Flash LED output 

   b. Flash screen on and off 

   c. Built-in audible alarm. 

   d. Close built-in relay alarm contact for activating remote strobe or siren. 

 

  6. Provide a System Display Panel in the following locations: 

 

   a. Main Mechanical equipment  room 
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2.6 PROGRAMMING SOFTWARE 

 

 A. Building and energy management applications shall reside and operate in controllers. 

Program software shall be used only to download, edit or modify program 

applications. 

 

 B. Specification. Programming tool shall be a drag and drop, graphical function block 

windows based application tool and shall create a database of program applications 

in all building controllers. Program software shall create a file for each building 

controller on the system. For each building controller there shall be a page of 

graphical programming information. Each page shall contain a specific sequence of 

operation carried out by a controller. 

 

 C. Documentation. Software tool shall create an 8x11” page for each sequence within a 

controller. Each page and controller program shall be printed and attached as part 

of the as-built package supplied by contractor.  

 

 D. Communication. Software shall be able to communicate with controllers by direct 

serial, Ethernet via intranet and Internet or modem connections.  

 

 E. Custom Application Programming. Operator shall be able to create, edit, debug, and 

download custom programs to building controllers. System shall be fully operable 

while custom programs are edited and compiled. Programming language shall have 

the following features:  

 

  1. Language. Language shall be graphically based and shall use function blocks 

arranged in a logic diagram that clearly shows control logic flow. Function 

blocks shall directly provide functions listed below, and operators shall be able 

to create all function blocks.  

 

  2. Programming Environment. Tool shall provide a full-screen, cursor-and-mouse-

driven programming environment that incorporates word processing features 

such as copy, cut and paste. Operators shall be able to insert, add, modify, 

and delete custom programming code, and to copy blocks of code to a file 

library for reuse in other control programs. 

 

  3. Peer to Peer Program Modules. Operator shall be able to develop 

independently executing program modules that can disable, enable and 

exchange data with other program modules and controllers. 

 

  4. On-line checkout. Software shall have the capability to download, upload 

and view all program parameters and program function blocks live in real-

time when connected to system. Program strategies must be able to be 

added, deleted or edited live while on-line without the need for download 

and restart of controllers. 

 

  5. Strategy Simulation. Software shall provide simulation mode which simulates a 

building controller allowing a strategy to be tested before it is downloaded to 

a controller. 
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  6. Override. Software shall have the capability of overriding any hardware or 

software value with operator’s specified value. 

 

  7. Database reconciliation. Operator shall be able to upload controller 

database and compare to current database diagram. Diagram shall be 

automatically updated to include all parameter changes since last update. 

 

  8. Conditional Statements. Operator shall be able to program conditional logic 

using compound Boolean (AND, OR, and NOT) and relational (EQUAL, LESS 

THAN, GREATER THAN, NOT EQUAL) comparisons. 

 

  9. Mathematical Functions. Language shall support floating-point addition, 

subtraction, multiplication, division, and square root operations, as well as 

absolute value calculation and programmatic selection of minimum and 

maximum values from a list of values. Both direct and reverse acting PID loops 

shall be supported. Software shall have PID Loop tuning tool built-in as 

standard  

 

  10. Once a function has been created it shall be re-used and dynamically linked 

to any page on the controller programming tool. 

 

 F. After completion, all programming databases and software shall reside on facilities 

workstation PC for troubleshooting and editing. 

 

2.7 BUILDING CONTROLLERS 

 

 A. General: Provide Building Controllers (BC) as required to achieve sequence of 

operation. Provide one BC for each piece of mechanical equipment such as air 

handler, rooftop or central plant application. Controller shall be capable of 

adequately covering all IO points listed in points list plus 25% expansion capability. 

Using more than one BC to carry out an equipment application is not acceptable. 

 

 B. Stand-Alone Operation. Each BC on the BAS system shall be of true stand-alone 

operation. All schedules, data logs, time-clock, alarms graphics and program 

application shall reside in the controller. BCs that require global or master controllers 

or devices are not acceptable. Each BC shall be able to broadcast data from one to 

another or globally throughout the system in a true peer-to-peer way, any data value 

within the controller to any other controller, specified group of controllers, or globally 

around the system. Controllers shall build LAN and Internetwork communications 

across data networks and routers and report communications loss to Operator 

Interface. 

 

 C. Hardware Design. BCs must be modular in design and be mounted on standard DIN 

Rail for ease of replacement and expansion. Every input or output shall have 2-part 

connectors provided to facilitate commissioning and replacement. BCs shall have a 

minimum of 16 IO points and be capable of expanding to a total of 128 input-output 

points through a series of plug in input-output modules. Input-output modules shall be 

connected to the BC by a CAN network bus and have the capability of being 

mounted up to 33 feet from controller. Each BC shall provide a serial service 

communication port for connection to a Portable Operator’s Terminal or connection 

to a local controller display panel. 
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 D. Hardware. Controllers shall be powered by 24VAC or DC and shall be protected by a 

self-resetting solid state circuit breaker and bus communications shall be protected by 

a multifuse. Controllers shall be rated to operate at plus or minus 15%. Each BC shall 

have LED status indication of network, bus, power and controller failure. 

 

 E. Environment. Controller hardware shall be suitable for anticipated ambient conditions 

and mounted in plenum or inside specified equipment. Controllers shall have the 

following specifications as a minimum: 

 

  1. UL916 Listed: Enclosed Energy Management Equipment 

 

  2. Temperature: rated at 32°F to 120°F  

 

  3. Humidity: 0 to 90%RH non-condensing 

 

 F. Memory. BC must have flash memory that is non-volatile to power cycles. Application 

program and controller parameters must be stored in flash in case of a power outage. 

Controllers using batteries to store program or parameters are not acceptable. A 

minimum of 16MB of SDRAM and 8MB of Flash memory shall be employed at each 

controller. 

 

 G. Network communication. Each BC shall have a minimum of one 10BaseT Ethernet port 

as its primary network communications connection and communicate directly on the 

buildings TCP/IP data network without the need for master control panels. Each BC 

shall have an on-board Web server that will allow local or remote system control, 

monitoring and configuration via a standard Web browser.  

 

 H. BACnet Communication. Each BC shall be native BACnet and integrate seamlessly 

with a BACnet system, communicating on a BACnet IP LAN at up to 10Mbps.  

 

 I. Touch screen display. Provide a touchscreen display which provides an interface to 

the building controller by way of its local supervisor port. The display shall provide 

access to modules, graphs, and timezones. Display shall be at a minimum 4” CD 

touch screen color display, and housed with the electronics in a single unit suitable for 

rear panel mount applications. The display shall provide a ‘Home’ screen and the unit 

shall be programmable with a number of favorite screens. 

 

 J. Real Time Clock. Each BC must have a Real Time Clock. In case of a power outage 

the time-clock must be maintained for 6 days by a capacitor. Any BC shall have the 

ability to act as the system time-master. System timemaster will automatically adjust to 

Daylight Savings Times. 

 

 K. Sequencing. BC shall execute all program sequences independent of program size 

once per second. Controller shall execute all program and mathematical functions 

and PID Loops as described in Section 2.4.E. 

 

 L. Scheduling. BC controllers shall provide the following schedule options as a minimum. 

All schedule, exception or holiday changes shall be configurable from the Web 

browser interface or the Operator Interfaces. 
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  1. Weekly. Provide separate schedules for each day of the week. Each schedule 

shall be able to include up to 50 occupied periods (50 start-stop pairs). Days 

shall have the ability of being copied and pasted from the Web browser. 

 

  2. Exception. Operator shall be able to designate an exception schedule for 

each of the next 365 days in advance. After an exception schedule has 

executed, system shall discard and replace exception schedule with standard 

schedule for that day of the week. Exceptions shall have up to 16 priority 

levels. Should exceptions overlap, exception with highest priority level shall 

take precedence over others with lower priorities. Exceptions shall be added, 

edited or adjusted from the Web browser. 

 

  3. Holiday. Web operator shall be able to define holiday exception schedules of 

varying length on a scheduling calendar that repeats each year. 

 

  4. Controller shall support multiple shifted scheduling, enabling start-stop of 

equipment up to 6 hours before-after normal schedule start-stop. Shifted 

scheduling shall also support Optimized start-stop. 

 

  5. Optimized start-stop. One optstart-stop function shall be assigned to any 

schedule within the controller. Optstart functions shall be self-learning and shall 

have operator adjustable start-stop limits. 

 

 M. Data Logs. Each BC shall be able to log any data within a controller at one second, 1 

minute, 5 minute, 10 minute, 15 minute, 20 minute, 30 minute, 1 hour, 6 hour or 24 hour 

intervals. 1000 points of data must be held in data log until last value is overwritten. 

Multiple data logs with differing intervals shall have the capability of being attached 

to any data point. Any data log shall be viewed from the browser or Operator 

Interfaces. Data logs shall be viewed in graphical or text format by the operator. 

 

 N. Alarms. BCs shall generate alarms configured by the programming tool. Alarms shall 

be sent to the operator interface workstation. In event that operator workstation is off-

line for any reason, alarms shall be sent to the system Display Panel, via email or cell 

phone text message directly from the controller across the data network to any 

internal or external email or cell phone email address. Alarms shall have the capability 

of being sent to different locations depending on schedule status or operator defined 

alarm group. An internal alarm log shall record the last 50 alarms generated by 

controller. Alarm log shall be viewed from the browser or Operator Interfaces. 

 

 O. Graphics. Each BC shall be capable of containing graphics pages of the connected 

mechanical equipment as well as the application program. Dynamic data points shall 

be shown on graphical backdrops representing all hardware and software points 

within the controller. Graphics pages shall contain links to other graphics pages within 

the controller, other building controllers on the BAS system, any intranet or Internet 

Website and any valid email address. Controller shall have the ability to add any user 

defined text to any graphics page. Graphics pages shall be accessible from any 

standard Web browser on the intranet or Internet.  

 

 P. Security. Each BC shall have username and password security with the ability to have 

a unique username and password for up to 500 users. In addition, each user shall have 

a level of access from 0 to 100 to the controller ranging from read only access 
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through to full configuration rights to the controller. Access to the controller shall be 

read only until a valid username and password is entered via any standard Web 

browser. All users and levels of access shall be configurable by the operator. Each 

user shall have a default graphics page assigned and loaded when valid username 

and password is entered. 

 

 Q. Controller Input-Outputs. All controller inputs and outputs may be overridden on-off or 

by any analog value of the operator’s choice via a standard Web browser. In 

addition an override timer may be initiated to switch all inputs-outputs to automatic 

operation after user has logged out. 

 

  1. Controller inputs shall all be Universal Inputs and be selectable by moving a 

jumper for the required input type. Controller shall support thermistor, 0-10vdc 

voltage and 0-20 or 4-20mA current inputs with 12-bit resolution. All digital 

inputs shall be volt free contacts capable of pulse counting up to 30 pulses per 

second. When input is selected for digital, LED shall indicate when contact is 

closed. All sensor scaling and curves shall be software configurable. 

 

  2. Controller shall have analog or Form C relay outputs. Analog outputs shall be 

modulating 0-10Vdc and current limited to 20mA as required to properly 

control output devices. All analog outputs shall have modulating LED’s to 

indicate output voltage. Analog outputs shall have 11-bit resolution as a 

minimum. Form-C relay outputs shall have common, normally-open and 

normally-closed contacts. All relay outputs shall have LED’s to indicate relay 

status. 

 

  3. Protection. All input and outputs shall have over-voltage protection built-in to 

protect main board from failure. 

 

 R. PID Loops. Loops shall have the capability to be sequenced once per second and 

switched between occupied and unoccupied setpoints. In addition, a manual 

override and level may be initiated and implemented in logic. PID Loops shall support 

drift-limit alarm and controlled input alarms. Should controlled input fail or alarm, one 

of the following actions shall be initiated: 

 

  1. Maintain output at level when sensor failed and return to normal operation on 

alarm clear. 

 

  2. Automatically go to pre-defined controlled input value and return to normal 

operation on alarm clear. 

 

  3. Automatically go to pre-defined loop output level and return to normal 

operation on alarm clear. 

 

  4. Automatically go to pre-defined loop output level and stay there until a alarm 

clears and a manual override is initiated by operator. 

 

 S. Runtime Totalization. Controller shall provide an algorithm that can totalize runtime for 

each digital input or output and calculate the number of starts. Operator shall be 

able to enable runtime alarm based on exceeded adjustable runtime limit via the 

Web browser interface. 
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 T. Staggered Start. Controller shall stagger controlled equipment restart after power 

outage. Operator shall be able to adjust equipment restart order and time delay 

between equipment restarts via the Web browser interface. 

 

 U. Web Browser. In addition, the Web browser interface shall support the following 

functions on the building controller other than outlined above: 

 

  1. Configuration and editing of any function or programming module stored 

within the controller. 

 

  2. Operator override of any function module or software point within the 

controller in addition to the physical input-outputs. 

 

  3. Support of navigation through logic flow diagram to support commissioning 

via the browser. 

 

  4. Display lists of each type of function or programming module within the 

controller in numerical order and highlight any current alarm points in flashing 

red format. 

 

  5. Operation will be mouse driven point and click between views, graphics and 

modules. Values shall be changed by drop-down menus or by clicking and 

typing in open fields. 

 

2.8 BACnet UNITARY CONTROLLERS 

 

 A. Provide fully programmable BACnet VAV controllers with or without an on-board 

actuator. Both shall include a built-in airflow sensor and a pressure transducer. BACnet 

VAV controllers shall have a pre-loaded strategy and also shall be fully 

programmable.  

 

 B. Provide fully programmable BACnet unitary controllers with universal I/O for terminal 

equipment control of RTU’s, HP, FCU, UV, and others.  

 

 C. Network Communication. As a BACnet controller, the unitary controllers shall integrate 

seamlessly with the building control system, communicating at up to 76.8Kbps on a 

BACnet MS/TP LAN. 

 

 D. Hardware Design. BACnet VAV controller actuator shall be left or right mountable with 

ability to set actuator to clockwise or counter-clockwise rotation. BACnet unitary 

controllers shall be DIN-rail mounted and have software-configurable inputs and 

outputs allowing for compatibility with a wide range of HVAC and other control and 

monitoring applications. 

 

2.9 AUXILARY CONTROL DEVICES 

 

 A. Low-Voltage Space Thermostats and Aquastats. Low-voltage space thermostats shall 

be 24 V, bimetal-operated, snap-action switch type, with adjustable anticipation 

heater, concealed setpoint adjustment, 40°F-90°F setpoint range, 2°F maximum 

differential, and vented ABS plastic cover. 



HVAC & PARTIAL ROOF REPLACEMENT AT COVENTRY ELEMENTARY SCHOOL 
 

AUTOMATIC TEMPERATURE CONTROLS                                                                        230900 - 18 

 

  1. Line-Voltage Space Thermostats and Aquastats. Line-voltage space 

thermostats shall be bimetal-actuated, open-contact type or bellows-

actuated, enclosed, snap-switch type or equivalent solid-state type, with heat 

anticipator, UL listing for electrical rating, concealed setpoint adjustment, 55°F-

85°F setpoint range, 2°F maximum differential, and vented ABS plastic cover. 

 

   a. Line-Voltage Thermostats to be supplied and installed by Division 15 

contractor. 

 

  2. Low-Limit Freezestats. Low-limit airstream thermostats shall be of vapor pressure 

type. Element shall be at least 20 ft long. Element shall sense temperature in 

each 1 ft section and shall respond to lowest sensed temperature. Low-limit 

freezestat shall be manual reset.  

 

 B. Temperature Sensors. Temperature sensors shall be thermistor or 4–20mA dependent 

on application. 

 

  1. Duct Supply Air Sensors. Terminal unit supply duct sensors shall be 6” long 

thermistor. AHU supply duct sensors shall be 16” long thermistors of type 10KII. 

 

  2. Mixed air sensors shall be averaging sensors shall be a minimum of 5 feet in 

length per 10 ft 2 of duct cross-section. Sensors shall be 10KII type thermistors or 

generate a 4-20mA signal.  

 

  3. Immersion Sensors. Provide immersion sensors with a separable stainless steel or 

brass well. Well pressure rating shall be consistent with system pressure it will be 

immersed in. Well shall withstand pipe design flow velocities. Immersion sensors 

shall be thermistor of type 10KII. 

 

  4. Outside Air Sensors shall be mounted on north facing wall and be a 10K type II 

thermistor. Sensor shall be mounted in a water-proof enclosure. 

 

  5. Space Sensors. Space sensors shall be wall mounted thermistors and shall have 

setpoint adjustment and override button options. See plans for required types 

and locations. Space sensors shall be 10KII type thermistors and shall have 

guards fitted on locations shown on plans. 

 

  6. Digital Readout Space Sensors. Space sensors shall be wall mounted 

thermistors and shall have a digital readout of temperature, setpoint and 

occupancy status. Adjustments shall include setpoint and occupancy. See 

plans for required types and locations. Space sensors shall be 10KII type 

thermistors and shall have guards fitted on locations shown on plans. 

 

 C. Humidity Sensors: 

 

  1. Duct and room sensors shall have a sensing range of 20%-80%. 

 

  2. Duct sensors shall have a sampling chamber. 
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  3. Outdoor air humidity sensors shall have a sensing range of 20%-95% RH and 

shall be suitable for ambient conditions of 40°F-170°F. 

 

  4. Humidity sensors shall not drift more than 1% of full scale annually. 

 

  5. Humidity sensors shall have a 2% rated accuracy. 

 

 D. Relays: 

 

  1. Control Relays. Control relays shall be plug-in type, UL listed, and shall have 

dust cover and LED “energized” indicator. Contact rating, configuration, and 

coil voltage shall be suitable for application. 

 

  2. Time Delay Relays. Time delay relays shall be solid-state plug-in type, UL listed, 

and shall have adjustable time delay. Delay shall be adjustable ±100% from 

setpoint shown. Contact rating, configuration, and coil voltage shall be 

suitable for application. Provide NEMA 1 enclosure for relays not installed in 

local control panel. 

 

  3. Relay-in-box. Shall be UL listed and have a compact NEMA 1 housing with ½ or 

¾ inch NPT nipples. Relays shall have LED “energized” indication. Wires shall be 

color-coded. Contact rating, configuration, and coil voltage shall be suitable 

for application. 

 

 E. Current Transmitters: 

 

  1. AC current transmitters shall be self-powered, combination split-core current 

transformer type with built-in rectifier and high-gain servo amplifier with 4-20 

mA two-wire output. Full-scale unit ranges shall be 10 A, 20 A, 50 A, 100 A, 150 

A, and 200 A, with internal zero and span adjustment. Unit accuracy shall be 

±1% full-scale at 500 ohm maximum burden. 

 

  2. Transmitter shall meet or exceed ANSI/ISA S50.1 requirements and shall be 

UL/CSA recognized. 

 

  3. Unit shall be split-core type for clamp-on installation on existing wiring. 

 

 F. Current Transformers: 

 

  1. AC current transformers shall be UL recognized and shall be completely 

encased (except for terminals) in approved plastic material. 

 

  2. Transformers shall be available in various current ratios and shall be selected 

for ±1% accuracy at 5 A full-scale output. 

 

  3. Use fixed-core transformers for new wiring installation and split-core 

transformers for existing wiring installation. 
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 G. Voltage Transformers: 

 

  1. AC voltage transformers shall be UL recognized, 600 Vac rated, and shall have 

built-in overload trip protection. 

 

  2. Transformers shall be suitable for ambient temperatures of 40°F-130°F and shall 

provide ±0.5% accuracy at 24 Vac and 5 VA load. 

 

  3. Windings (except for terminals) shall be completely enclosed with metal or 

plastic. 

 

 H. Current Switches: 

 

  1. Current-operated switches shall be self-powered, solid-state with adjustable 

trip current. Select switches to match application current and DDC system 

output requirements. Any current switches used on VSDs shall be specialized 

for VSD application. Current switches shall be Veris Hawkeye or equivalent. 

 

 I. Pressure Transducers: 

 

  1. Transducers shall have linear output signal and field-adjustable zero and span. 

 

  2. Continuous operating conditions of positive or negative pressure 50% greater 

than calibrated span shall not damage transducer sensing elements. 

 

  3. Water pressure transducer diaphragm shall be stainless steel with minimum 

proof pressure of 150 psi. Transducer shall have 4-20 mA output, suitable 

mounting provisions, and block and bleed valves. 

 

  4. Water differential pressure transducer diaphragm shall be stainless steel with 

minimum proof pressure of 150 psi. Over-range limit (differential pressure) and 

maximum static pressure shall be 300 psi. Transducer shall have 4-20 mA 

output, suitable mounting provisions, and 5-valve manifold. 

 

 J. Differential Pressure Switches. Differential pressure switches (air or water service) shall 

be UL listed, SPDT snap-acting, pilot duty rated (125 VA minimum) and shall have scale 

range and differential suitable for intended application and NEMA 1 enclosure unless 

otherwise specified. 

 

 K. Local Control Panels: 

 

  1. Indoor control panels shall be fully enclosed NEMA 1 construction with hinged 

door latch and removable sub-panels. 

 

  2. Prewire internal and face-mounted device connections with color-coded 

stranded conductors tie-wrapped or neatly installed in plastic troughs. Field 

connection terminals shall be UL listed for 600 V service, individually identified 

per control and interlock drawings, with adequate clearance for field wiring. 

 

  3. Each Building Control panel shall have one 110Vac power outlet for 

connecting laptops or Portable Operators Terminal.  
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2.10 ELECTRONIC ACTUATORS AND VALVES 

 

 A. Quality Assurance for Actuators and Valves: 

 

  1. UL Listed Standard 873 and C.S.A. Class 4813 02 certified. 

 

  2. NEMA 2 rated enclosures for inside mounting, provide with weather shield for 

outside mounting. 

 

  3. Five-year manufacturer’s warranty. Two-year unconditional and three-year 

product defect from date of installation. 

 

 B. Execution Details for Actuators: 

 

  1. Furnish a Freeze-stat and install “Hard Wire” interlock to disconnect the 

mechanical spring return actuator power circuit for fail-safe operation. Use of 

the control signal to drive the actuators closed is not acceptable. 

 

  2. Each DDC analog output point shall have an actuator feedback signal, 

independent of control signal, wired and terminated in the control panel for 

true position information and troubleshooting. Or the actuator feedback signal 

may be wired to the DDC as an analog input for true actuator position status. 

 

 C. Actuators for damper shall be electric unless otherwise specified, provide actuators as 

  follows: 

 

  1. UL Listed Standard 873 and Canadian Standards association Class 481302 shall 

certify actuators. 

 

  2. NEMA 2 rated actuator enclosures for inside mounting. Use additional weather 

shield to protect actuator when mounted outside. 

 

  3. Five-year manufacturer’s warranty. Two-year unconditional and Three year 

product defect from date of installation. 

 

  4. Mechanical spring shall be provided when specified. Capacitors or other non-

mechanical forms of fail-safe are not acceptable.  

 

  5. Position indicator device shall be installed and made visible to the exposed 

side of the actuator. For damper short shaft mounting, a separate indicator 

shall be provided to the exposed side of the actuator. 

 

  6. Overload Protection: Actuators shall provide protection against actuator 

burnout by using an internal current limiting circuit or digital motor rotation 

sensing circuit. Circuit shall insure that actuators cannot burn out due to stalled 

damper or mechanical and electrical paralleling. End switches to deactivate 

the actuator at the end of rotation are acceptable only for butterfly valve 

actuators. 

 

  7. A Pushbutton gearbox release shall be provided for all non-spring actuators. 
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  8. Modulating actuators shall be 24VAC and consume 10VA power or less. 

 

  9. Conduit connectors are required when specified and when code requires it. 

 

 D. Damper Actuators: 

 

  1. Outside air and exhaust air damper actuators shall be mechanical spring 

return. Capacitors or other non-mechanical forms of fail-safe are not 

acceptable. The actuator mounting arrangement and spring return feature 

shall permit normally open or normally closed positions of the damper as 

required.  

 

  2. Economizer actuators shall utilize analog control 0/2–10VDC, floating control is 

not acceptable. 

 

  3. Electric damper actuators (including VAV box actuators) shall be direct shaft-

mounted and use a V-bolt and toothed V-clamp causing a cold weld effect 

for positive gripping. Single bolt or set-screw type fasteners are not 

acceptable.  

 

  4. One electronic actuator shall be direct shaft-mounted per damper section. 

No connecting rods or jackshafts shall be needed. Small outside air and return 

air economizer dampers may be mechanically linked together if one actuator 

has sufficient torque to drive both and damper drive shafts are both horizontal 

installed. 

 

  5. Multi-section dampers with electric actuators shall be arranged so that each 

damper section operates individually. One electronic actuator shall be direct 

shaft-mounted per damper section. (See below execution section for more 

installation details.) 

 

 E. Control Dampers: 

 

  1. The BAS contractor shall furnish and size all automatic control dampers unless 

provided with packaged equipment. The sheet metal contractor shall install all 

dampers unless provided with packaged equipment.  

 

  2. All dampers used for modulating service shall be opposed blade type and 

arranged for normally open or normally closed operation as required. The 

damper is to be sized so that, when wide open, the pressure drop is a sufficient 

amount of its close-off pressure drop for effective throttling. 

 

  3. All dampers used for two-position or open-close control shall be parallel blade 

type arranged for normally open or closed operation as required. 

 

  4. Damper linkage hardware shall be constructed of aluminum or corrosion-

resistant zinc and nickel-plated steel and furnished as follows:  

 

  5. Bearing support bracket and drive blade pin extension shall be provided for 

each damper section. Sheet metal contractor shall install bearing support 

bracket and drive blade pin extension. Sheet metal contractor shall provide 
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permanent indication of blade position by scratching or marking the visible 

end of the drive blade pin extension. 

 

  6. Drive pin may be round only if V-bolt and toothed V-clamp is used to cause a 

cold weld effect for positive gripping. For single bolt or set-screw type actuator 

fasteners, round damper pin shafts must be milled with at least one side flat to 

avoid slippage. 

 

  7. Damper manufacturer shall supply alignment plates for all multi-section 

dampers. 

 

  8. Performance Verification Test: 

 

   a. Control loops shall cause productive actuation with each movement 

of the actuator and actuators shall modulate at a rate that is stable 

and responsive. Actuator movement shall not occur before the effects 

of previous movement have affected the sensor.  

   b. Actuator shall have capability of signaling a trouble alarm when the 

actuator Stop-Go Ratio exceeds 30%. 

 

  9. Actuator mounting for damper shall comply with the following: 

 

   a. Damper actuators: Shall not be installed in the air stream. 

   b. A weather shield shall be used if actuators are located outside. For 

damper actuators, use clear plastic enclosure. 

   c. Damper or valve actuator ambient temperature shall not exceed 122 

degrees F through any combination of medium temperature or 

surrounding air. Appropriate air gaps, thermal isolation washers or 

spacers, standoff legs, or insulation shall be provided as necessary. 

   d. Actuator cords or conduit shall incorporate a drip leg if condensation is 

possible. Water shall not be allowed to contact actuator or internal 

parts. Location of conduits in temperatures dropping below dew point 

shall be avoided to prevent water from condensing in conduit and 

running into actuator. 

   e. Damper mounting arrangements shall comply to the following: 

 

    (1) The ventilation subcontractor shall furnish and install damper 

channel supports and sheet metal collars.  

    (2) No jack shafting of damper sections shall be allowed. 

    (3) Multi-section dampers shall be arranged so that each damper 

section operates individually. One electronic actuator shall be 

direct shaft mounted per section.  

 

   f. Size damper sections based on actuator manufacturer’s specific 

recommendations for face velocity, differential pressure and damper 

type. In general: 

 

    (1) Damper section shall not exceed 24 ft-sq. with face velocity 

>1500 FPM.  

    (2) Damper section shall not exceed 18 ft-sq. with face velocity > 

2500 FPM. 
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    (3) Damper section shall not exceed 13 ft-sq. with face velocity > 

3000 FPM.  

 

   g. Multiple section dampers of two or more shall be arranged to allow 

actuators to be direct shaft mounted on the outside of the duct. 

   h. Multiple section dampers of three or more sections wide shall be 

arranged with a 3-sided vertical channel (8 inches wide by 6 inches 

deep) within the duct or fan housing and between adjacent damper 

sections. Vertical channel shall be anchored at the top and bottom to 

the fan housing or building structure for support. The sides of each 

damper frame shall be connected to the channels. Holes in the 

channel shall allow damper drive blade shafts to pass through channel 

for direct shaft-mounting of actuators. Open side of channel shall be 

faced downstream of the airflow, except for exhaust air dampers. 

   i. Multiple section dampers to be mounted flush within a wall or housing 

opening shall receive either vertical channel supports as described 

above or sheet metal standout collars. Sheet metal collars (12-inch 

minimum) shall bring each damper section out of the wall to allow 

direct shaft-mounting of the actuator on the side of the collar. 

   

2.11 WIRING RACEWAYS AND POWER SUPPLIES 

 

 A. General. Provide copper wiring, plenum cable, and raceways as specified in 

applicable sections of Division 26. 

 

 B. Insulated wire shall use copper conductors and shall be UL listed for 200°F minimum 

service and be plenum rated. 

 

 C. Power Supplies. Control transformers shall be UL listed. Furnish Class 2 current-limiting 

type or furnish over-current protection in primary and secondary circuits for Class 2 

service in accordance with NEC requirements. Limit connected loads to 80% of rated 

capacity. 

 

  1. DC power supply output shall match output current and voltage requirements. 

Unit shall be full-wave rectifier type with output ripple of 5.0 mV maximum 

peak-to-peak. Regulation shall be 1.0% line and load combined, with 100-

microsecond response time for 50% load changes. Unit shall have built-in over-

voltage and over-current protection and shall be able to withstand 150% 

current overload for at least three seconds without trip-out or failure. 

 

 D. Wiring Standards and Identification. Control wiring shall conform to the following 

standards and color codes: 

 

  1. Ethernet Communication Orange CAT5E 

 

  2. Twisted Pair Communication Orange 22/2 

      + / TX White 

      - / RX Black 
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  3. Two Wire Sensors Ivory 18/2/SH 

      + Red 

      - Black 

 

  4. Wall Sensors Satin 6C Flat 

 

  5. Digital Output Ivory 18/2 

      Common Black 

       Switched Red 

 

  6. Analog Output Ivory 18/2 

      + Red 

      - Black 

 

  7. ASC Power Ivory 18/2 

      + / Hot Red 

      - / Neutral Black  

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

 A. Thoroughly examine project plans for control device and equipment locations.  

Report discrepancies, conflicts, or omissions to Architect or Engineer for resolution 

before starting rough-in work. 

 

 B. Inspect site to verify that equipment can be installed as shown.  Report discrepancies, 

conflicts, or omissions to Engineer for resolution before starting rough-in work. 

 

3.2 INSTALLATION 

 

 A. Install control units and other hardware on permanent walls where not subject to 

excessive vibration. 

 

 B. Install controller software and implement features of programs to specified 

requirements and appropriate to sequence of operation. 

 

 C. A 120volt alternating current, dedicated power circuit to each programmable control 

panel shall be provided by Division 26. 

 

 D. Mechanical Rooms and exposed locations to be in full conduit. 

 

 E. Conduit sleeves in fire rated walls to be caulked with firestop and have bushings on 

both ends. All conduit stubs and knockouts to have bushings. 

 

 F. Plenum rated cable shall be used above drop ceilings and cable paths ran parallel to 

building structure or structural steel. Plenum cable to be supported at regular intervals 

by tie-wrap and anchor or tie wrap and bridal ring combinations at no more than 3 

foot intervals. 
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3.3 FIELD SERVICES 

 

 A. Start and commission systems. Allow adequate time for start-up and commissioning 

prior to placing control systems in permanent operation. Allow time in this contract to 

work with commissioning agent if required. 

 

3.4 COORDINATION 

 

 A. Site: 

 

  1. Assist in coordinating space conditions to accommodate the work of each 

trade where work will be installed near or will interfere with work of other 

trades.  

 

  2. Coordinate and schedule work with other work in the same area and with 

work dependent upon other work to facilitate mutual progress. 

 

 B. Test and Balance: 

 

  1. Provide Test and Balance Contractor a single set of necessary tools to 

interface to control system for testing and balancing. 

 

  2. Train Test and Balance Contractor to use control system interface tools. 

 

  3. Test and Balance Contractor shall return tools undamaged and in working 

condition at completion of testing and balancing. 

 

3.5 GENERAL WORKMANSHIP 

 

 A. Install equipment, piping, and wiring or raceway horizontally, vertically, and parallel to 

walls wherever possible. 

 

 B. Provide sufficient slack and flexible connections to allow for piping and equipment 

vibration isolation. 

 

 C. Install equipment in readily accessible locations as defined by National Electrical 

Code (NEC) Chapter 1 Article 100 Part A. 

 

 D. Verify wiring integrity to ensure continuity and freedom from shorts and ground faults. 

 

 E. Equipment, installation, and wiring shall comply with industry specifications and 

standards and local codes for performance, reliability, and compatibility. 

 

3.6 INSTALLATION OF SENSORS 

 

 A. Install sensors according to manufacturer’s recommendations. 

 

 B. Mount sensors rigidly and adequately for operating environment. 

 

 C. Install room temperature sensors in the following ways: 
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  1. On block walls mount on 2 x 4 inch box in wall with ½ inch conduit stubbed out 

above plenum ceilings. 

 

  2. On existing hollow walls mount on 2 x 4 inch box in wall with bushing knockout. 

If thermostats are to be mounted without box, use anchors. Screws without 

anchors are not acceptable. 

 

  3. On existing filled walls use surface wire mold or conduit depending on 

location. Co-ordinate with owner on acceptable method. 

 

 D. Use averaging sensors in mixing plenums and hot and cold decks. Install averaging 

sensors in a serpentine manner vertically across duct. Support each bend with a 

capillary clip. 

 

 E. Install mixing plenum low-limit sensors in a serpentine manner horizontally across duct. 

Support each bend with a capillary clip. Provide 1 ft of sensing element for each 3 ft 2 

of coil area.  

 

 F. Install pipe-mounted temperature sensors in wells. Install liquid temperature sensors 

with heat-conducting fluid in thermal wells. 

 

 G. Install outdoor air temperature sensors on north wall at designated location with sun 

shield. 

 

 H. Differential Air Static Pressure: 

 

  1. Supply Duct Static Pressure. Pipe high-pressure tap to duct using a pitot tube. 

Make pressure tap connections according to manufacturer’s 

recommendations. 

 

  2. Return Duct Static Pressure. Pipe low-pressure tap to duct using a pitot tube. 

Make pressure tap connections according to manufacturer’s 

recommendations. 

 

  3. Building Static Pressure. Pipe pressure sensor’s low-pressure port to the static 

pressure port located on the outside of the building through a high-volume 

accumulator. Pipe high-pressure port to a location behind a thermostat cover. 

 

  4. Pressure transducers, except those controlling VAV boxes, shall be located in a 

vibration-free location accessible for service without use of ladders or special 

equipment. 

 

 I. Mount gauge tees adjacent to air and water differential pressure taps. Install shut-off 

valves before tee for water gauges. 

 

 J. Smoke detectors, freezestats, high-pressure cut-offs, and other safety switches shall be 

hard-wired to de-energize equipment as described in the sequence of operation. 

Switches shall require manual reset.  Freezestats may be automatic reset if specified 

by building owner. 
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3.7 ACTUATORS 

 

 A. General. Mount actuators and adapters according to manufacturer’s 

recommendations. 

 

 B. Electric and Electronic Damper Actuators. Mount actuators directly on damper shaft 

or jackshaft unless shown as a linkage installation. Link actuators according to 

manufacturer’s recommendations. 

 

  1. For low-leakage dampers with seals, mount actuator with a minimum 5° travel 

available for damper seal tightening. 

 

  2. To compress seals when spring-return actuators are used on normally closed 

dampers, power actuator to approximately 5° open position, manually close 

the damper, then tighten linkage. 

 

  3. Check operation of damper-actuator combination to confirm that actuator 

modulates damper smoothly throughout stroke to both open and closed 

positions. 

 

  4. Provide necessary mounting hardware and linkages for actuator installation. 

 

 C. Valve Actuators. Connect actuators to valves with adapters approved by actuator 

manufacturer. 

 

3.8 IDENTIFICATION OF HARDWARE AND WIRING 

 

 A. Label wiring and cabling, including that within factory-fabricated panels, with control 

system address or termination number at each end within 2” of termination. 

 

 B. Label pneumatic tubing at each end within 2” of termination with a descriptive 

identifier. 

 

 C. Permanently label or code each point of field terminal strips to show instrument or 

item served. 

 

 D. Label control panels with minimum 1” letters on laminated plastic nameplates. 

 

3.9 SYSTEM CHECKOUT AND TESTING 

 

 A. Startup testing. Complete startup testing to verify operational control system before 

notifying owner of system demonstration. 

 

  1. Calibrate and prepare for service each instrument, control, and accessory 

equipment furnished under Section 230900. 

 

  2. Verify that control wiring is properly connected and free of shorts and ground 

faults. Verify that terminations are tight. 

 

  3. Enable control systems and verify each input device’s calibration. Calibrate 

each device according to manufacturer’s recommendations. 
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  4. Verify that binary output devices such as relays, solenoid valves, two-position 

actuators and control valves, and magnetic starters, operate properly and 

that normal positions are correct. 

 

  5. Verify that analog output devices such as actuators are functional, that start 

and span are correct, and that direction and normal positions are correct. 

Check control valves and automatic dampers to ensure proper action and 

closure. Make necessary adjustments to valve stem and damper blade travel. 

 

  6. Verify that system operates according to sequences of operation. Simulate 

and observe each operational mode by overriding and varying inputs and 

schedules. Tune PID loops and each control routine that requires tuning. 

 

  7. Alarms and Interlocks: 

 

   a. Check each alarm with an appropriate signal at a value that will trip 

the alarm. 

   b. Trip interlocks using field contacts to check logic and to ensure that 

actuators fail in the proper direction. 

   c. Test interlock actions by simulating alarm conditions to check initiating 

value of variable and interlock action. 

 

3.10 TRAINING  

 

 A. Provide training for a designated staff of Owner’s representatives. Training shall be 

provided through on-site computer-based training, classroom training, or a 

combination of training methods. 

 

 B. Training shall enable students to accomplish the following objectives:  

 

  1. Proficiently operate system. 

 

  2. Understand control system architecture and configuration. 

 

  3. Understand job layout and location of control components. 

 

  4. Understand DDC system components. 

 

  5. Understand system operation, including DDC system control and optimizing 

routines. 

 

  6. Log on and off system. 

 

  7. Access graphics, point reports, and logs. 

 

  8. Adjust and change system setpoints, time schedules, and holiday schedules 

 

  9. Recognize common HVAC system malfunctions by observing system graphics, 

trend graphs,  and other system tools. 
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  10. Understand system drawings and Operation and Maintenance manual. 

 

  11. Access data from DDC controllers. 

 

  12. Create, delete, and modify alarms, including configuring alarm reactions. 

 

  13. Create, delete, and modify point trend logs (graphs) and multi-point trend 

graphs. 

 

  14. Add new users and understand password security procedures. 

 

 C. Provide course outline and materials. Provide one copy of training material per 

student. 

 

 D. Instructors shall be factory-trained and experienced in presenting this material. 

 

 E. Perform classroom training using documentation, PowerPoint presentations and 

software used on installed systems. 

 

 F. Provide a total of 16 hours training as part of this contract. 

 

 

PART 4 – SEQUENCE OF OPERATIONS 

 

4.1 100% OUTSIDE ROOFTOP VENTILATION UNIT WITH ENERGY RECOVERY WHEEL (RVU-1, 2, 3,  and 4):   

 

 A. The building DDC Controller shall enable and disable the unit and control and monitor 

all points of control described herein.  The unit manufacturer's DDC Controller shall 

start and stop the supply and exhaust fans, control outside air damper, stage controls 

for direct expansion cooling, and stage gas heat. The controller shall also control the 

enthalpy wheel rotation, frost control, and alarm points. 

 

 B. Occupied: The outside and exhaust air dampers shall fully open 100%. When the 

outside and exhaust air dampers are fully open, an end switch on the dampers shall 

provide positive proof.  Upon positive proof, the supply and exhaust air fans and the 

enthalpy heat wheel shall be energized. The unit controller shall stage the DX cooling 

to maintain an adjustable discharge temperature off the cooling coil of 53°F. Below 

an ambient temperature of 50°F, the outside air temperature is sufficient for cooling, 

and the DX cooling shall be locked out.  Concurrently, the unit controller shall monitor 

the unit leaving temperature and maintain an adjustable setpoint of 72°F.  If the heat 

pipe cannot maintain the setpoint temperature, the unit controller shall enable the 

gas heat and modulate the heat to maintain a leaving air temperature of 72°F 

 

 C. Unoccupied:  In the unoccupied mode, the unit shall remain disabled.  

 

 D. Smoke Detectors:  On detection of products of combustion, the smoke detectors shall 

stop the unit supply and exhaust fan. The smoke detectors shall be wired directly to 

the unit’s supply and exhaust fan starter.   

 

 E. Heat Wheel Failure:  On detection of a heat wheel rotational failure, an alarm shall be 

sent to all network terminals, alarm printers, and the central operator computer. 
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 F. Schedule:  Unit shall be scheduled to operate during occupied periods in 

accordance with the Owner’s instructions.  Units’ startup shall be staggered to avoid 

electrical overload. 

 

4.2 ROOFTOP AIR CONDITIONING UNIT WITH ENERGY RECOVERY WHEEL (RTU-1):   

 

 A. The building DDC Controller shall enable and disable the unit and control and monitor 

all points of control described herein.  The unit manufacturer's Controller shall start and 

stop the supply and exhaust fans, control outside air damper, return air damper, heat 

wheel bypass dampers, stage controls for direct expansion cooling, and stage gas 

heat. The controller shall also control the enthalpy wheel rotation, frost control, and 

alarm points. 

 

 B. Occupied: The outside air damper opens (4750 CFM), the exhaust air damper opens 

fully 100% and the recirculation damper shall close proportionally. When the dampers 

have opened, an end switch on the damper shall provide positive proof.  Upon 

positive proof, the supply and exhaust air fans and the enthalpy heat wheel shall be 

energized. The manufacturer’s unit controller shall stage the DX cooling and gas 

heating to maintain the space temperature setpoint.  On a rise in space temperature, 

the DX cooling shall be staged on.  On a fall in temperature, the DX cooling shall be 

staged off, and on a continued fall, the gas heat shall be enabled, and shall 

modulate to maintain space temperature. The outside air wheel bypass damper and 

the exhaust air wheel bypass damper shall fully open.  The outside air damper shall 

modulate between its minimum and maximum positions, closing the return air damper 

proportionally to maintain the mixed air temperature setpoint.  The exhaust fan shall 

modulate to maintain constant differential between the outside air CFM as measured 

by the outside air measuring station and the exhaust air CFM as measured by the 

exhaust air flow measuring station. 

 

 C. On a call for dehumidification from the building DDC space humidity sensor the unit 

controller shall override the reset signal and enable the cooling to maintain a leaving 

air temperature off the DX coil of 51.8°F and modulate the condenser reheat coil to 

satisfy the space temperature. 

 

 D. Unoccupied:  In the unoccupied mode, the unit shall remain disabled unless 

dehumidification is required.  When the unit is in the unoccupied mode, the outside 

and exhaust air dampers shall remain closed, and return air damper shall remain 

open.  On a rise in space humidity above the space humidity as sensed by the 

building DDC space humidity sensor, the building DDC Controller shall enable the unit 

for dehumidification. The supply fan shall be enabled.  The exhaust fan shall remain 

de-energized.  The outside air damper shall remain closed, the return air damper shall 

remain open, and the enthalpy wheel shall remain de-energized.  The mechanical DX 

cooling shall be enabled during the dehumidification cycle for full cooling, and the 

hot gas reheat valve shall be modulated to maintain the unit discharge air setpoint.  

On a fall in space humidity below the setpoint, the unit shall be disabled by the 

Controller and return to the unoccupied mode.  

 

 E. Smoke Detectors:  On detection of products of combustion, the smoke detectors shall 

stop the unit supply and exhaust fan. The smoke detectors shall be wired directly to 

the unit’s supply and exhaust fan starter.   
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 F. Heat Wheel Failure:  On detection of a heat wheel rotational failure, an alarm shall be 

sent to all network terminals, alarm printers, and the central operator computer.   

 

 G. Schedule:  Unit shall be scheduled to operate during occupied periods in 

accordance with the Owner’s instructions.  Units’ startup shall be staggered to avoid 

electrical overload. 

 

4.3 ROOFTOP AIR CONDITIONING UNIT (RTU-2 and RTU- 3):   

 

 A. The building DDC Controller shall enable and disable the unit and control and monitor 

all points of control described herein.  The unit manufacturer's Controller shall start and 

stop the supply fan, control outside air damper, stage controls for direct expansion 

cooling, and stage gas heat. 

 

 B. Occupied: In the occupied mode, the controls shall open the outside air damper 

(2075 CFM on RTU-2 and 400 CFM on RTU-3) and close the return air damper 

proportionally.  

 

 C. The manufacturer’s controller shall stage DX cooling and gas heating to maintain the 

space temperature setpoint. On a rise in space temperature, the DX cooling shall be 

staged on. On a fall in temperature, the DX cooling shall be staged off and gas heat 

enabled and modulated. 

 

 D. (For RTU-2 only ) On a call for dehumidification from the building DDC space humidity 

sensor the unit controller shall override the reset signal and enable the cooling to 

maintain a leaving air temperature off the DX coil of 53°F and modulate the 

condenser reheat coil to satisfy the space temperature. 

 

 E. Unoccupied:  In the unoccupied mode, the unit shall remain disabled. 

 

 F. Schedule:  Unit shall be scheduled to operate during occupied periods in 

accordance with the Owner’s instructions.  Units’ startup shall be staggered to avoid 

electrical overload. 

 

4.4 VARIABLE REFRIGERANT FLOW SYSTEM 

 

 A. The BAS/ATC system controller shall have the capability to control the VRF system 

through the BAS/ATC graphical interface on the central maintenance BAS/ATC 

workstations. 

 

 B. The BAS/ATC system shall have direct control of space temperature, space humidity, 

unoccupied/occupied, start/stop, and override capability.  

 

 C. The BAS/ATC system shall report available VRF system alarms to central maintenance 

BAS/ATC workstation. 

 

 D. BAS/ATC contractor shall obtain the point addresses from the VRF system 

manufacturer and program each address for control, monitoring, or alarm by the 

BAS/ATC system.   
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  1. VRF Indoor Heat pump:   

  a. Whenever the space temperature setpoint is reset at the graphical 

interface, the DDC controls shall reset the VRF controls through the 

BACnet interface to the reset value at the VRF controller.  The DDC 

system shall monitor space temperature through the BACnet interface 

and report the temperature to the BAS/ATC controls to display on the 

BAS/ATC graphics. 

  b. Whenever the space relative humidity setpoint is reset at the BAS/ATC 

graphical interface, the DDC controls shall reset the VRF controls 

through the BACnet interface to reset the value at the VRF controller.  

The DDC system shall monitor space relative humidity through the 

BACnet interface and report the space relative humidity to the 

BAS/ATC controls to display on the BAS/ATC graphics. 

  c. The VRF system occupied/unoccupied schedule for each VRF indoor 

unit shall be programmed at the BAS/ATC graphical interface and 

controlled through the BAS/ATC BACnet interface to start/stop each 

unit individually or as a group. 

  d. The BAS/ATC controls shall monitor and report filter alarms reported to 

the VRF system controller through the BACnet interface and send a 

dirty filter alarm to the BAS/ATCcentral maintenance workstation and 

display the alarm on the BAS/ATC graphic for the VRF unit. 

  e. The BAS/ATC controls shall monitor and report “normal/abnormal” 

alarms reported to the VRF controller through the BACnet interface 

and send a “normal/abnormal” alarm to the BAS/ATC central 

maintenance workstation and display the alarm on the BAS/ATC 

graphic for the VRF unit. 

   

  2. VRF Energy Recovery Ventilator: 

 

  a. The BAS/ATC controls shall control (start/stop) the ventilation unit based 

on an occupied /unoccupied schedule independent of the VRF 

system controller.  The schedule shall be based on time of day and 

shall be unique from the other VRF system components. 

  b. The BAS/ATC controls   shall monitor supply and exhaust entering and 

leaving conditions off of the ventilation unit using field installed 

temperature sensors and report directly to the BAS/ATC controls.  

 

4.5 EXHAUST FAN CONTROL 

 

 A. Exhaust fans shall be controlled per the exhaust fan schedule. 

 

4.6 ELECTRIC UNIT HEATER CONTROL 

 

 A. The heater will be controlled by an integral factory supplied thermostat.  On a fall in 

room temperature, thermostat will act to start the unit fan and electric heat as 

required to maintain the preset space temperature setpoint.  On a rise in 

temperature, the fan and heater will be stopped. 
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4.7 DUCTLESS SPLIT SYSTEMS 

 

 A. Ductless Split-system Units will be provided with factory-mounted controls and will not 

be controlled by the DDC.  The DDC System will monitor space temperature in the 

area(s) served for monitoring and alarming. 

 

 

4.8 ELECTRIC DUCT HEATING COIL (EDC-1 and 2): 

 

 A. Coil shall be controlled by OAU-1 and OAU-2 leaving air temperature sensors.  

Whenever the leaving air temperature falls below setpoint, the coil shall be activated 

in 2 stages to maintain leaving air temperature of 72°F. 

 

 

4.9 INPUT/OUTPUT SUMMARY 

 

 A. The Contractor shall be prepared to demonstrate monitoring, and trending of each 

point shown on the Input/Output Summary. 
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SECTION 260100 - ELECTRICAL GENERAL PROVISIONS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

1.2 SCOPE OF WORK 

 

A. This Section of the Specifications describes the material and installation procedures to be 

followed for furnishing and installing the electrical equipment and material as outlined 

and described on the drawings listed in the schedule of drawings and as stated in this 

Division of the Specifications. 

 

B. Where the word “Contractor” appears in this Division of the Specifications, it applies to 

the Contractor performing the electrical portion of the work, unless specifically indicated 

otherwise. 

 

C. The Contractor shall install the systems as specified herein and indicated on the drawings 

and shall furnish all labor, material, tools, scaffolds, erection equipment, services and 

other items of expense as necessary as a part of this Contract.  This Contract further 

includes placing the systems into operation and properly testing, adjusting, and 

balancing all items of equipment as specified and as approved by the Architect. 

 

1.3 SUPERVISION 

 

A. The Electrical Contractor shall have a Supervisor on the job at all times that any electrical 

work is being installed.  This shall include any and all work being accomplished by 

contractors who are subcontractors to the prime Electrical Contractor. 

 

1.4 DRAWINGS 

 

A. General arrangements of the necessary conduits, feeders, light fixtures, devices, panels, 

and equipment are indicated on the drawings in diagrammatic form only.  Due to the 

scale of the drawings, offsets, fittings, and accessories may not be shown. Work indicated 

but having details omitted shall be provided complete to an operating condition with all 

fittings, wiring, and ancillary equipment and material as required. Where rearrangement 

is necessary, submit drawings of proposed changes for approval and coordinate and 

arrange work with consideration to the architectural and mechanical drawings and to 

the work of the various building trades.  Equipment provided under this Division of the 

Specifications shall be installed in accordance with the recommendations of the 

equipment or material manufacturer. 

 

1.5 COORDINATION 

 

A. Coordinate the electrical work with the architectural and mechanical drawings and 

work in order to avoid omissions and to eliminate any interference.  Report any 

discrepancies found, as soon as possible, after discovery, to the Architect. 
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1.6 CODES AND STANDARDS 

 

A. Various recognized codes and standards form a part of these Specifications the same as 

if written fully herein and shall be followed as minimum requirements.  The codes and 

standards will be referred to by their abbreviated names if appropriate and are listed 

below.  Reference to these standards shall be understood to mean the latest edition and 

accumulative supplements which have been adopted by the “Authority Having 

Jurisdiction,” unless noted otherwise. 

 

  ADA  Americans with Disabilities Act (28 CFR PART 36) 

  ANSI  American National Standards Institute 

  ASTM  American Society for Testing and Materials 

  CBMA Certified Ballast Manufacturers Association 

  IBC2006 International Building Code 

  ICC  International Code Council 

  ICEA  Insulated Cable Engineers Association 

  IECC  International Energy Conservation Code 

  IEEE  Institute of Electrical and Electronics Engineers 

  NEC2005 National Electrical Code 

  NEMA  National Electrical Manufacturers Association 

  NESC  National Electrical Safety Code 

  NFPA  National Fire Prevention Association 

  OSHA  The Occupational Safety and Health Act 

  UL     Underwriters Laboratories, Inc. 

 

B. All equipment, material, apparatus, and work shall conform to the requirements of the 

NEC.  If the Contractor observes that the drawings and specifications are at variance 

therewith, he shall notify the Architect in writing.  If the Contractor performs such work 

contrary to the above referenced rules and regulations and without written 

acknowledgment or notice thereto, he shall correct this work and bear all cost arising 

therefrom. 

 

1.7 NOTICES AND FEES 

 

A. Give all required notices, obtain all necessary permits, and pay all required fees, 

including any fees associated with temporary electrical power services during 

construction.  Utility company fees, which are for the permanent installation of electrical 

power services, shall be paid for by the Owner. 

 

 

PART 2 - PRODUCTS 

 

2.1 EQUIPMENT AND MATERIALS 

 

A. See Specification Section 013300, “Submittals,” for shop drawing submittal procedures.  

Submit shop drawings for all materials required for this project.  Obtain approval from the 

Architect before manufacture is started on any of same.  The shop drawings shall show 

complete details of the various items, wiring diagrams, etc., and shall be submitted in a 

sufficient number of copies to allow the Engineer to retain one copy.  Approved copies 

of all shop drawings shall be kept on the job site at all times accessible to the Architect. 
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2.2 ACCEPTABLE MANUFACTURERS 

 

A. The following list states specific names of acceptable manufacturers of particular 

equipment and indicates the types of material on which submittals shall be made: 

 

            Submittal 

            Information 

            Required: 

   

  Light Fixtures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   Product Data 

  See light fixture schedule on drawings 

  NOTE:  If substitute light fixtures are submitted for review, 

provide catalog data on the substitution which will 

provide all the information required to compare it to 

the specified product.  At a minimum, provide 

dimensional and weight data, coefficients of utilization 

(CU) information, and photometrics for both the 

specified and substi9tute light fixtures.  In the case of 

area lighting, a printout  of the foot-candles across the 

site (to the property line) will also be required.  Provide 

the same catalog data on the specified fixture also.  

Submittals which don’t include both sets of catalog 

cuts will be returned marked “Furnish Specified Item.” 

  

  Power Distribution Equipment (Switchboards,  

  And Panelboards,)  . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . Shop Drawings 

  General Electric Company 

  Square D Company 

  Eaton/Cutler-Hammer 

  Siemens 

 

  Disconnect Switches . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Product Data 

  General Electric Company 

  Square D Company 

  Eaton/Cutler-Hammer 

  Siemens 

 

  Magnetic Contactors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Product Data 

  General Electric Company 

  Square D Company 

  Eaton/Cutler-Hammer 

  Siemens 

 

  Wiring Devices and Plates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Product Data 

  Hubbell 

  Leviton 

  Arrow-Hart 

  Pass and Seymour 
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B. The following list states other materials for which product data submittals shall be made: 

 

  Fire Alarm System Components 

  Surface-mounted Raceway 

 

C. Catalog numbers and manufacturers are listed as a guide for minimum requirements to 

be met.  Material and equipment of manufacturers other than those listed will be given 

consideration by the Architect/Engineer providing the material meets the minimum 

requirements set forth in these Specifications and providing the material or equipment 

will provide satisfactory performance for the intended installation and meet the 

aesthetic performance of the specified item.  Submittals of other than specified 

equipment shall have indicated on the specification sheets in the shop drawing 

submittals each item called for in these Specifications by paragraph and subparagraph 

numbers and/or letters.  

 

 D. See Specification Section 013300 for substitution requirements. 

 

E. Any deviation from the manufacturers listed in the preceding list and of those stated in 

the Contract Documents shall be submitted to the Architect for approval in accordance 

with Specification Section 260500, “Materials and Equipment.”  Facsimile or email 

transmission of data for review will not be accepted. 

 

 F. The Architect will review for approval, only one substitute for each type of material 

specified in the Division 26 Contract Documents.  If the substitute material is not 

approved, the Contractor shall provide the material by one of the specified 

manufacturers. Approval of substitute material is at the sole discretion of the Architect 

and Owner, and the Contractor shall bear all costs arising therefrom, including any 

design fees if additional design effort is prudent or required. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. “Provide,” as used on the drawings and in these Specifications, shall mean furnish, install, 

connect, adjust, test, and place into operation, except where otherwise specifically 

provided in this Contract. 

 

B. Provide coordinated electrical systems, equipment, and material complete with 

auxiliaries and accessories. 

 

C. Run all conduit concealed except where specifically indicated otherwise. Exposed 

conduit installation other than where indicated shall be approved by the Owner and 

Architect prior to installation. 

 

3.2 CLEANING AND PAINTING 

 

A. Remove all dirt, trash, and oil from all raceways, boxes, fittings, cabinets, panelboards, 

and switchgear. 
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B. Protect, to the satisfaction of the Architect, all equipment provided against damage 

during construction.  If damage does occur to any materials, refinish, repair, or replace 

the equipment or material as directed by the Architect. 

 

3.3 REPAIR OF EXISTING WORK 

 

A. Repair of existing work, demolition, and modification of existing electrical distribution 

systems shall be performed as follows: 

 

1. Workmanship:  Lay out work in advance.  Exercise care when cutting, channeling, 

chasing, or drilling of walls, partitions, ceilings, or other surfaces as necessary for 

proper installation, support, or anchorage of conduit, raceways, or other electrical 

work.  Repair damage to buildings, piping, and equipment using skilled craftsmen 

of trades involved. 

 

2. Continuation of Service:  Maintain continuity of existing circuits to remain.  Existing 

circuits shall remain energized.  Circuits which are to remain but were disturbed 

during demolition shall have circuits wiring and power restored back to original 

condition as approved by the Architect.  Only materials specified for this project 

may be used. 

 

3.4 EXCAVATION 

 

A. All excavations shall be made to the proper depth to assure a firm foundation for the 

work. 

 

3.5 RECORD DRAWINGS 

 

A. Refer to Specification Section 017839 “Project Record Documents”. 

 

3.6 MAINTENANCE MANUALS 

 

A. Refer to Specification Section 017823 “Operation and Maintenance Data”. 

 

END OF SECTION 260100 
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SECTION 260500 - MATERIALS AND METHODS 

   

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. Provide all labor, material, equipment, and supplies to fabricate, install, test, and place in 

operation the electrical and other systems as called for in these Specifications and as 

indicated on the Contract Drawings. 

 

 B. Properly store and protect all material and equipment until installed. 

 

 C. All material and equipment shall be new and of the quality noted or specified.  All 

material, equipment, and work of inferior quality will be rejected.  Remove rejected 

material and equipment from the job site immediately and replace, and correct 

unaccepted work, all by the Contractor at his own expense.  The Architect will decide 

upon the quality of material and equipment furnished and of the work performed. 

 

1.3 WARRANTIES 

 

 A. The Contractor shall provide the Owner with a one-year, unlimited warranty (material 

and labor) on all work accomplished and materials provided under Division 26, including 

all components thereof.  The warranty start date is the date of project “Substantial 

Completion” as determined by the Architect. 

 

 

PART 2 - PRODUCTS 

 

2.1 MATERIAL 

 

 A. Electrical material furnished under these Specifications shall be new and listed by UL and 

shall bear the UL label where labeling service is available for the type of material 

specified for this project. 

 

2.2 RACEWAYS 

 

 A. Raceways shall be of the size indicated or as required by the NEC, whichever is the larger 

except where larger conduits are specified on the Contract Drawings.  Raceways shall 

be 1/2" minimum. 

 

 B. Raceways shall be provided for all electrical systems indicated on the drawings unless 

specifically indicated otherwise.  Raceways shall be hot-dip galvanized rigid steel 

conduit (GRS), electrical metallic tubing (EMT), flexible metal conduit, or intermediate 

metallic conduit (IMC).   
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2.3 CONDUCTORS 

 

 A. Conductors shall be of the American Wire Gauge size indicated, specified herein, and 

shall be so sized to equal or exceed the minimum requirement of the NEC. 

 

 B. All conductors shall be copper, except as otherwise indicated. 

 

2.4 OUTLETS 

 

 A. Outlet and junction boxes shall be of one-piece galvanized construction of a type and 

size applicable for use in location indicated on the drawings and as required by the NEC. 

 

 B. Location of outlets for lighting, devices, power, and equipment are indicated on the 

drawings.  Due to the small scale of the drawings, it is not possible to indicate the exact 

location.  Examine the architectural, structural and mechanical drawings, and finish 

conditions and arrange work as required to meet such conditions. 

  

2.5 FUSES 

 

 A. All fuses shall be provided by the Electrical Contractor. 

 

 B. Fuses shall be as follows: 

 

  1. General:  All fuses must carry the UL inspected label.  All fuses shall be plainly 

marked with ampere rating, voltage rating, interrupting capacity when greater 

than 10,000 Amperes and current limiting where it applies. 

 

  2. Interrupting Capacity:  Each fuse shall be capable of safely interrupting the 

maximum short-circuit current available at the point in the circuit where installed. 

 

  3. Coordination:  Service fuses and the fuses installed in feeder circuits shall be 

coordinated to provide a selective system of over-current protection. 

 

 C. Branch circuit fuses shall be as follows: 

 

  1. Motor Circuits:  All motors rated 480 volts or less shall be protected by dual-element 

fuses rated not in excess of 175% and not less than 125% of motor nameplate rating 

or as indicated.  Larger motors as indicated on drawings where fuse gaps are 

larger than size required for proper rating of fuse, install “all-metal” fuse reducers. 

 

2.6 LABELING 

 

 A. Label all disconnect switches, and motor controllers provided under Division 26 of these 

Specifications. 

 

 B. Labels shall be machine engraved, laminated, Bakelite, nameplate type.  Labels shall 

have black faces with white letters. 
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 C. Size of labels shall be based on the required lettering and lettering size.  The following are 

the minimum requirements for each type of label: 

 

  1. Disconnect Switches:  Disconnect switches shall be labeled in 1/4" high letters.  First 

line shall state what the switch is feeding.  Second line shall state from which circuit 

and panel the switch is fed. 

 

 D. Attach labels with a minimum of two rivets or sheet metal screws.  Adhesive-backed 

labeling will not be accepted. 

 

2.7 PULL BOXES 

 

 A. Install pull boxes at all necessary points, whether indicated on the drawings or not, to 

prevent injury to conductor insulation or other damage that might result from pulling 

resistance or for other reasons necessary for proper installation.  Minimum dimensions shall 

not be less than the NEC requirements and shall be increased if necessary for practical 

reasons or where required to fit the job condition. 

 

 B. Above grade pull boxes shall be constructed of galvanized sheet steel, code gauge, 

except that not less than 12 gauge shall be used for any box.  Where boxes are used in 

connection with exposed conduit, plain covers attached to the box with a suitable 

number of countersunk flathead machine screws may be used. 

 

 C. All junction and pull box covers shall be labeled indicating the circuits contained therein 

in a manner that will prevent unintentional interference with circuits during testing and 

servicing.  For example:  “HE1-13.”  See Specification Section 260534 for labeling 

requirements. 

 

2.8 DISCONNECT SWITCHES 

 

 A. Disconnect switches shall conform to governing industry NEMA standards.  They shall be 

listed by UL.  Disconnect switches shall be NEMA standard HD, quick-make, quick-break 

type.  Provide disconnect switches where required by the NEC whether indicated or not. 

 

 B. Where disconnect switches are indicated or required by the NEC to be weatherproof, 

furnish NEMA 3R enclosures stainless-steel enclosures.   

 

2.9 BRANCH CIRCUITS 

 

 A. The branch circuit wiring has been designed to utilize the advantages of multi-wire 

distribution and shall be installed substantially as indicated on the drawings.  Major 

changes in the grouping or general routing of the branch circuits require prior approval 

in writing from the Architect. 

 

 B. Where individual 120V homerun circuits are shown on the drawings, they may be 

combined as follows: 

 

  1. No more than three phase conductors plus three neutrals and one ground per 

conduit. 

 

  2. No two of the same phase conductor per conduit. 
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  3. Provide 120V circuits with individual neutrals per circuit.  Neutrals may not be 

shared. 

   

 C. The number of conductors in each run of conduit is indicated on the drawings, but where 

there is a conflict between the number of wires indicated and the actual number 

required as determined by the functional requirements of the connected load, or where 

the number of wires was inadvertently omitted from the drawings, the correct number 

and size of wires as determined by the functional requirements of the connected load 

shall govern and be provided at no additional cost. 

 

2.10 MOTOR DISCONNECTING MEANS 

 

 A. Provide a disconnecting means for each motor when required by the NEC even if not 

indicated on the drawings.  If required disconnects are not shown on the drawings, a 

circuit breaker in a panelboard or horsepower rated switch will be acceptable as a 

disconnecting means, if readily accessible and if located within sight of the motor and in 

compliance with all codes.  A quick-make and quick-break general use tumbler or snap 

switch will be acceptable for capacities of 20 amperes or less and 300 volts and less, 

provided the ampere rating of the switch is at least double the rating of the equipment 

controlled.  Switches of 30- to 400-ampere capacity shall be of the enclosed, quick-make 

and quick-break type, heavy duty, horsepower rated.  Switches shall disconnect all 

ungrounded conductors and shall disconnect grounded conductors if required by the 

NEC to do so.  Switches shall be fused when required by the NEC, the manufacturer of 

the equipment served, UL, or the local authority having jurisdiction whether indicated or 

not. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

 A. Install material in a first-class and workmanlike manner to the satisfaction of the Architect. 

 

 

END OF SECTION 260500 
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SECTION 260518 - METAL CLAD CABLES    

       

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specifications Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 DESCRIPTION 

 

 A. Metal clad cables may be utilized for branch circuit wiring in walls and above lay-in-tile 

ceilings only and installed in accordance with NEC 330. 

 

1.3 REFERENCES 

 

 A. Metal clad cable shall be constructed in strict accordance with Underwriters 

Laboratories, Inc. Standard for Metal Clad Cables, UL 1569.  The cable shall bear the UL 

label and the manufacturer’s “E” number. 

 

 B. Further, the product shall have passed UL Test Procedure 1479, Through Penetration Fire 

Rating, and meet NEC 300.22 Wiring in Ducts, Plenums and Other Air-Handling Spaces. 

 

PART 2 - PRODUCTS 

 

2.1 CONDUCTORS 

 

A. Provide electrical wires, cables, and connectors of manufacturer’s standard materials, as 

indicated by published product information; designed and constructed as 

recommended by manufacturer for a complete installation and for application 

indicated.  Except as otherwise indicated, provide copper conductors with conductivity 

of not less than 98% at 20>C (75>F). 

 

B. Wiring sizes #12 and #10 AWG shall be solid.  Larger sizes may be stranded. 

 

 

PART 3 - EXECUTION 

 

3.1 SPLICES 

 

 A. Splicing connectors must have a metal spring that is free to expand.  The spring must be 

suitably coated to resist corrosion.  Each connector size must be listed by UL for the 

intended purpose.  The connectors must be suitably color coded to assure that the 

proper size is used on the wire combinations to be spliced.  Each connector must be 

capable of withstanding 105°C ambient temperatures.  The connectors must be 

compatible with all common rubber and thermoplastic wire insulations.  They must also 

be capable of making copper-to-copper, copper-to-aluminum, and aluminum-to-

aluminum splices.  At the Contractor’s option, self-strapping electrical tap connectors 

may be used in wire size and voltage range of the connector.  When tape is required for 

splices, SCOTCHBRAND No. 33, or approved equal, shall be used.  Use plastic tape on 
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PVC and its copolymers and rubber-based pressure-sensitive adhesive.  The tape must be 

applicable at temperatures ranging from 0°F through 100°F without loss of physical or 

electrical properties.  The tape must not crack, slip, or flag when exposed to various 

environments indoor or outdoor.  The tape must also be compatible with all synthetic 

cable insulations as well as cable splicing compounds. 

 

 B. Make splices in conductors #8 AWG and larger with solderless connectors, with molded 

composition covers. 

 

 C. Connect conductors #12 and #10 AWG with pre-insulated spring connectors rated at 

not less than 105°C.  Connectors shall be UL approved for fixture and pressure work. 

Connectors shall be 3M CO. SCOTCHLOK, Type Y, R, and B, or approved equal.   

 

 D. Join or terminate conductors #8 AWG and larger with pressure-type copper connectors 

and properly tape. 

 

 E. All branch circuit and control wiring shall be color coded.  The color shall be integral with 

sheath for sizes #12, #10, and #8 AWG.  Larger size wire and cable shall be color coded 

with a minimum 1/2" wide, colored, plastic tape strip.  Place strips a minimum of 6" on 

center anywhere the conductors are accessible and visible.  Wire and cable shall be 

color coded to match existing if an existing color code is present.  If there is no existing 

color code, provide the following: 

 

  120/208-Volt System  277/480-Volt System 

  Phase A - black   Phase A - brown 

  Phase B - red   Phase B - orange 

  Phase C - blue   Phase C - yellow 

  Neutral - white   Neutral - grey 

  Ground - green   Ground - green 

 

F. Advise the Architect if the color coding provided by the utility company differs from that 

indicated above. 

 

3.2 SUPPORT OF CABLE 

 

A. Cable shall be supported at intervals as required by the NEC.  Contractor shall supply the 

necessary additional bracing of an approved material to support the cable.  Where long 

runs of cable need to be supported, the Contractor shall install a trapeze to support the 

cable. 

 

B. MC cable shall be located same as required for installation of conduit unless otherwise 

noted elsewhere in the Contract Documents. 

 

 

 

END OF SECTION 260518 
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SECTION 260519 - CONDUCTORS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. Feeder and branch circuit wiring shall conform to the requirements of the 2005 NEC, and 

shall meet all relevant ASTM specifications. 

 

 

PART 2 - PRODUCTS 

 

2.1 CONDUCTORS 

 

 A. Provide electrical wires, cables, and connectors of manufacturer’s standard materials, as 

indicated by published product information; designed and constructed as 

recommended by manufacturer for a complete installation and for application 

indicated.  Except as otherwise indicated, provide copper conductors with conductivity 

of not less than 98% at 20°C (75°F).  At the Contractor’s option, conductors for circuits 100 

amps and larger may be aluminum maintaining amperage ratings of the copper 

conductors specified and providing larger conduits where required, including spare 

conduit capacity if same is indicated on the plans. 

 

 B. Provide factory-fabricated wires of sizes, ampacity ratings, and materials for applications 

and services indicated.  Where not indicated, provide proper wire selection as 

determined by Installer to comply with project’s installation requirements, the 2005 NEC, 

and NEMA standards.  Select from the following UL types those wires with construction 

features which fulfill project requirements: 

 

  1. Type THWN or THHN:  Max operating temperature not to exceed 90°C (194°F) 

(THHN) in dry locations, or 75°C (167°F) (THWN) in wet or dry locations.  Insulation, 

flame-retardant, moisture- and heat-resistant, thermoplastic; outer covering, nylon 

jacket; conductor, annealed copper. 

 

  2. Type XHHW:  For dry and wet locations; max operating temperature 90°C (194°F) for 

dry locations, and 75°C (167°F) for wet locations. Insulation, flame-retardant, cross-

linked synthetic polymer; conductor, annealed copper. 

 

 C. Unless specified otherwise, power and lighting conductors shall be 600 volt, Type 

THWN/THHN, or XHHW. 

 

 D. Conductors shall be continuous from outlet to outlet with splices made only in pull boxes, 

junction boxes, and outlet boxes.   
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 E. Do not use wire smaller than #12 AWG for power or lighting wiring. 

 

 F. Wiring sizes #12 and #10 AWG shall be solid.  Larger sizes may be stranded. 

 

 

PART 3 - EXECUTION 

 

3.1 SPLICES 

 

 A. Splicing connectors must have a metal spring that is free to expand.  The spring must be 

suitably coated to resist corrosion.  Each connector size must be listed by UL for the 

intended purpose.  The connectors must be suitably color coded to assure that the 

proper size is used on the wire combinations to be spliced.  Each connector must be 

capable of withstanding 105°C ambient temperatures.  The connectors must be 

compatible with all common rubber and thermoplastic wire insulations. They must also 

be capable of making copper-to-copper, copper-to-aluminum, and aluminum-to-

aluminum splices.  At the Contractor’s option, self-strapping electrical tap connectors 

may be used in wire size and voltage range of the connector.  When tape is required for 

splices, SCOTCHBRAND No. 33, or approved equal, shall be used.  Use the plastic tape on 

PVC and its copolymers and rubber-based pressure-sensitive adhesive.  The tape must be 

applicable at temperatures ranging from 0°F through 100°F without loss of physical or 

electrical properties.  The tape must not crack, slip, or flag when exposed to various 

environments indoor or outdoor.  The tape must also be compatible with all synthetic 

cable insulations as well as cable splicing compounds. 

 

 B. Make splices in conductors #8 AWG and larger with solderless connectors, with molded 

composition covers. 

 

 C. Connect conductors #12 and #10 AWG with pre-insulated spring connectors rated at 

not less than 105°C.  Connectors shall be UL approved for fixture and pressure work. 

Connectors shall be 3M CO. SCOTCHLOK, Type Y, R, and B, or approved equal.   

 

 D. Join or terminate conductors #8 AWG and larger with pressure-type copper connectors 

and properly tape. 

 

 E. All branch circuit, feeder, and control wiring shall be color coded.  The color shall be 

integral with sheath for sizes #12, #10, and #8 AWG. Larger size wire and cable shall be 

color coded with a minimum 1/2" wide, colored, plastic tape strip.  Place strips a 

minimum of 6" on center anywhere the conductors are accessible and visible.  Wire and 

cable shall be color coded to match existing if an existing color code is present.  If there 

is no existing color code, provide the following: 

 

  120/208-Volt System  277/480-Volt System 

  Phase A - black   Phase A - brown 

  Phase B - red   Phase B - orange 

  Phase C - blue   Phase C - yellow 

  Neutral - white   Neutral - grey 

  Ground - green   Ground - green 
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 F. Advise the Engineer if the color-coding provided by the utility company differs from that 

indicated above. 

 

 

END OF SECTION 260519 
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SECTION 260526 - GROUNDING 

 

 

PART 1 - GENERAL 

 

1.1  RELATED DOCUMENTS 

 

  A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions, Division 1 Specification Sections, and Section 260100, 

“Electrical General Provisions,” apply to this Section. 

 

1.2  SCOPE OF WORK 

 

  A. Provide grounding for service, conduits, motor frames, metal casings, receptacles, 

and solid neutral, and as required by 2005 NEC Article 250.56 as a minimum.  

Resistance to ground shall not exceed 25 ohms. 

 

 

PART 2 - PRODUCTS 

 

2.1  GROUND WIRE 

 

  A. Provide a green insulated ground wire, sized per the 2005 NEC, in all conduits, junction 

 boxes, and pull boxes. 

 

 

PART 3 - EXECUTION 

 

3.1  INSTALLATION 

 

  A. Connect grounding conductors to the panelboard equipment ground bus and not to 

the panelboard neutral bus.  Also connect grounding bushings to the ground bus. 

Connect the neutral bus only to the system neutral wire.  Provide a bonding wire 

between the equipment ground bus and the neutral bus in the main distribution 

equipment only.  The grounding system (conduit, cabinets, enclosures, and grounding 

conductors) and the grounded system (neutral conductors and service equipment 

ground) shall be separate and independent systems, except at the main distribution 

equipment. 

 

  B. Test resistance to ground and submit readings to the Engineer for approval.  Include 

   the date and time of the test and the name of the individual performing the test. 

 

 

END OF SECTION 260526 
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SECTION 260529 - SUPPORTING DEVICES 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. Extent of supports, anchors, sleeves, and seals is indicated in other Division 26 Sections. 

 

 B. Types of supports, anchors, sleeves, and seals specified in this Section include the 

following: 

 

  C-clamps 

  I-beam clamps 

  One-hole conduit straps 

  Two-hole conduit straps 

  Round steel rods 

  Expansion anchors 

  Toggle bolts 

  Wall and floor seals 

 

 C. Supports, anchors, sleeves, and seals furnished as part of factory-fabricated equipment 

are specified as part of equipment assembly in other Division 26 Sections. 

 

1.3 QUALITY ASSURANCE 

 

 A. Furnish supporting devices manufactured by firms regularly engaged in manufacture of 

supporting devices of types, sizes, and ratings required. 

 

 B. Comply with the requirements of the NEC, as applicable to construction and installation 

of electrical supporting devices. 

 

 C. Comply with applicable requirements of ANSI/NEMA FB1, “Fittings and Supports for 

Conduit and Cable Assemblies.” 

 

 D. Comply with NECA “Standard of Installation” pertaining to anchors, fasteners, hangers, 

supports, and equipment mounting. 

 

 E. Provide electrical components which are UL-Listed and labeled. 
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PART 2 - PRODUCTS 

 

2.1 MANUFACTURED SUPPORTING DEVICES 

 

 A. Provide supporting devices complying with manufacturer’s standard materials, design, 

and construction in accordance with published product information and as required for 

a complete installation, and as herein specified.  Where more than one type of device 

meets indicated requirements, selection is Installer’s option. 

 

 B. Provide supporting devices of types, sizes, and materials required, and having the 

following construction features: 

 

  1. Reducing Couplings:  Steel rod reducing coupling, 1/2" by 5/8"; galvanized steel; 

approx. 16 pounds per 100 units. 

 

  2. C-Clamps:  Galvanized steel; 1/2" rod size; approx. 70 pounds per 100 units. 

 

  3. I-Beam Clamps:  Galvanized steel, 1-1/4" by 3/16" stock; 3/8" cross bolt; flange 

width 2"; approx. 52 pounds per 100 units. 

 

  4. One-hole Conduit Straps:  For supporting metal conduit through 3/4" galvanized 

steel; approx. 7 pounds per 100 units. 

 

  5. Two-hole Conduit Straps:  For supporting metal conduit above 3/4" galvanized 

steel; 3/4" strap width; and 2-1/8" between center of screw holes. 

 

  6. Hexagon Nuts:  For 1/2" rod size; galvanized steel; approx. 4 pounds per 100 units. 

 

  7. Round Steel Rod:  Galvanized steel; 1/2" dia.; approx. 67 pounds per 100 feet. 

 

  8. Offset Conduit Clamps:  For supporting 2" rigid metal conduit; galvanized steel; 

approx. 200 pounds per 100 units. 

 

 C. Provide anchors of types, sizes, and materials required and having the following 

construction features: 

 

  1. Expansion Anchors:  1/2"; approx. 38 pounds per 100 units. 

 

  2. Toggle Bolts:  Springhead; 3/16" by 4"; approx. 5 pounds per 100 units. 

 

 D. Provide sleeves and seals of types, sizes, and materials required, and having the following 

construction features: 

 

  1. Provide factory-assembled, watertight wall and floor seals suitable for sealing 

around conduit, pipe or tubing passing through concrete floors and concrete 

block walls.  Construct with steel sleeves, malleable-iron body, neoprene sealing 

grommets and rings, metal pressure rings, pressure clamps and cap screws. 
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 E. Provide U-channel strut system for supporting electrical equipment, 16-gauge hot-dip 

galvanized steel of sizes required; construct with 9/16" dia. holes, 8" o.c. on top surface, 

and with the following fittings which mate and match with U-channel: 

 

  Fixture hangers 

  Channel hangers 

  End caps 

  Beam clamps 

  Wiring stud 

  Rigid conduit clamps 

  Conduit hangers 

  U-bolts 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION OF SUPPORTING DEVICES 

 

 A. Install hangers, anchors, sleeves, and seals as indicated in accordance with 

manufacturer’s published instructions and with recognized industry practices to ensure 

supporting devices comply with the requirements of the NEC, NECA, and ANSI/NEMA for 

installation of supporting devices. 

 

 B. Coordinate with other electrical work, including outlet box, raceway and wiring work, as 

necessary to interface installation of supporting devices with other work. 

 

 C. Install hangers, supports, clamps, and attachments to support conduit and outlet boxes 

properly from building structure.  Arrange for grouping of parallel runs of horizontal 

conduits to be supported together on trapeze-type hangers where possible.  Install 

supports with maximum spacings indicated. 

 

 D. Tighten sleeve seal nuts until sealing grommets have expanded to form watertight seal. 

 

 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and 

 Supplementary Conditions, Division 1 Specification Sections, and Section 260100, 

 “Electrical General Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. Run all conduit concealed, except conduit may be run exposed in mechanical 

rooms, locations where specifically indicated, and spaces with exposed construction 

as approved by the Architect. 

 

 B. Provide a conduit system complete with fittings and hangers as specified herein and 

as required by the NEC.  Run all electrical wiring systems above 24 Volts in conduit 

unless specifically indicated otherwise.   

 

 C.  Install conduit as a complete system without wiring and continuous from outlet to 

outlet and from fitting to fitting, mechanically and electrically connected to all boxes, 

fittings, and wireways, and grounded in accordance with the NEC. 

 

 D.  Cap ends of all conduit promptly upon installation with plastic pipe caps.  Caps shall 

remain until wiring is ready to be installed.  Taping the ends of conduits is not 

acceptable. 

 

 E.  Size conduit to equal or exceed the minimum requirements of the NEC (except where 

sizes are specifically indicated on the drawings). 

 

 F.  Coordinate the routing of conduit with other trades to avoid conflicts with structural 

members, piping, ductwork, and other job site conditions. 

 

 

PART 2 - PRODUCTS 

 

2.1 CONDUIT 

 

 A.  Minimum size conduit shall be 1/2" unless noted or indicated otherwise on drawings.  

Use larger sizes as required by the NEC to accommodate the number and sizes of 

wires contained therein. 

 

 B.  Conduit concealed in walls or above ceilings shall be rigid steel, electrical metallic 

tubing (EMT), or intermediate metallic conduit (IMC).   

 

 C.  EMT and IMC shall be UL approved, hot-dip, high-strength, galvanized steel. 

  

 D.  Flexible metal conduit shall be galvanized, continuous spiral, single strip type.  In areas 

subject to moisture such as kitchens, and where specifically indicated, flexible metal 
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conduit shall have a plastic covering in accordance with NEC Article 350.  Fittings shall 

be standard UL approved with ground connector.  Watertight connectors shall be 

used with plastic-covered conduit.  All flexible metal conduit installed in kitchens shall 

be plastic covered.  The maximum length for flexible metal conduit is 72" unless as 

otherwise noted. 

 

 E.  Conduit may not be run in the flutes of metal roof decking, and may not be attached 

to any part of metal roof decking. 

  

2.2 FITTINGS 

 

 A.  All conduit entering or leaving panelboards, cabinets, outlet boxes, pull boxes, or 

junction boxes shall have lock nuts and bushings, except provide insulated throat 

connectors on EMT conduit 3/4" and 1".  Rigid steel conduit shall have a lock nut both 

inside and outside of the enclosure entered.  Install bushings on the ends of IMC 

conduit and EMT conduit larger than 1".  Insulating bushings shall be OZ Type A for rigid 

and IMC, and Type B for EMT.  Conduit entering enclosures through concentric 

knockouts shall have grounding-type bushings with copper bond wire to enclosure. 

 

 B.  Provide expansion fittings where conduits cross building expansion joints. Expansion 

fittings shall be OZ Type AX with OZ Type BJ bonding jumper.   

 

 C.  Fittings for rigid conduit shall be threaded type, except where IMC changes to EMT 

above floor slab, fittings shall be threadless type. 

 

 D.  Fittings for EMT shall be UL-approved, steel, concrete-tight, compression type.   

 

2.3 JUNCTION BOXES 

 

 A.  Use junction boxes on exposed conduit work for changes in direction of conduit runs 

and breaking around beams and columns. 

 

 B.  Furnish covers and gaskets with the junction boxes where installed in damp or wet 

locations. 

 

 C.  Label all junction and pull box covers indicating the circuits contained therein in a 

manner that will prevent unintentional interference with circuits during testing and 

servicing.  For example:  “HE1-13.”  See Specification Section 260534 for labeling 

requirements. 

 

2.4 PIPE SLEEVES 

 

A.  Provide pipe sleeves where conduits larger than 2" pass through walls.  Contractor 

shall be responsible for proper and permanent location.  Conduit shall not be 

permitted to pass through footings, beams, or ribs, unless indicated and/or approved. 

 Coordinate pipe sleeve locations with all other trades affected. 

 

B.  Install pipe sleeves and properly secure in place with grout where conduit passes 

through masonry or concrete and at all fire-rated assemblies.  Pipe sleeves  shall be of 

a sufficient diameter to provide approximately 1/4" clearance all around the conduit. 

 Fill void between conduit and sleeve with mineral wool to prevent sound transmission. 
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Pipe sleeves in foundation walls shall be cast iron, 4" larger in diameter than the 

conduit installed.  Pipe sleeves in walls, floors, and partitions shall be Schedule 40 

black steel pipe.  Extend sleeves above floor at least 1", pack space around conduit 

with fireproof material, and make watertight.  Pipe sleeves passing through firewalls, 

smoke partitions, fire partitions, or floors shall be sealed with a UL-rated system 

appropriate for the specified rating. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

 A.  Install conduit concealed in walls, below floor slabs, and above ceilings, except 

conduit may be run exposed in mechanical and electrical equipment rooms.  

Maintain a minimum clear distance of 6" from parallel runs of flues, steam, or hot water 

pipes.  Do not run conduit horizontally in concrete slabs. 

 

 B.  Use flexible metal conduit (minimum 18" in length, maximum 72" in length) for 

connections to all motors, dry-type transformers, water heaters, and any equipment 

subject to vibration. 

 

 C.  Group conduit so it is uniformly spaced, where straight and at turns.  Make bends and 

offsets (where unavoidable) with a hickey or bending machine. 

 

 D.  Ream conduit after threading to remove all burrs. 

 

 E.  Securely fasten conduit to outlets, junction boxes, and pull boxes to effect firm 

electrical contact.  Join conduit with approved couplings.  Running threads are not 

allowed. 

 

 F.  Exercise care to avoid condensation pockets in the installations.  Keep conduit, 

fittings, and boxes free from foreign matter of any kind, before, during, and after 

installation. 

 

 G.  Do not use EMT below grade, outdoors, in wet locations, in kitchens, or in first floor 

mechanical/electrical equipment rooms below 48" above finished floor level.  EMT is 

acceptable for use on mechanical mezzanines and in mechanical rooms above the 

first floor. 

 

 H.  Support exposed runs of conduit a maximum of every 8 feet apart and parallel or 

perpendicular to walls, structural members, or intersections of vertical planes and 

ceilings with right angle turns consisting of fittings or symmetrical bends.  Support 

conduit within one foot of all changes in direction and on each side of the change. 

 

 I.  Supports shall be wall brackets, trapeze, strap hanger, or pipe straps, secured to 

hollow masonry with toggle bolts; to brick and concrete with expansion bolts; to metal 

surfaces with machine screws; and to wood with wood screws. 

 

 J.  Use explosive drive equipment to make connections where the use of this equipment 

is beneficial, and is subject to strict compliance with safety regulations and approved 

by the Owner. 
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 K.  Wooden plugs inserted in masonry and the use of nails as fastening media are 

prohibited. 

 

 L.  Do not support conduit from lay in tile ceilings grids, ceiling grid hangers, or lay on 

ceiling tiles. 

 

 M.  Paint exposed conduit installed exposed to match the surface on which attached if 

the surface is painted.  Conduit installed on unpainted surfaces need not be painted. 

 

 N.  Install and support conduit from the underside of the upper chord in bar joist 

construction. 

 

 O.  Do not support conduit from metal roof decks.   

 

 P.  Do not run conduit in the cavity of exterior walls between brick and CMU. 

 

 Q.  Seal openings in floors where conduits penetrate vertically through with a clear silicon 

sealant to prevent liquids and insects from passing through. 

 

 R.  Where conduits penetrate vertically through fire-rated floors, seal the conduits with a 

UL-Listed, water-resistant firestop material with a rating equal to or greater than the 

rating of the penetrated floors. 

 

 S.  Do not attach outlet or junction boxes to metal decking. 

 

 

END OF SECTION 260533 
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SECTION 260534 - ELECTRICAL BOXES AND FITTINGS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. Furnish and install all junction boxes of a type and size applicable for use in the location 

indicated on the drawings and as required by the NEC. 

 

 B. Exercise special care in the location of outlet and junction boxes in order that the 

hanging or recessing of light fixtures will not be obstructed by piping or ductwork installed 

by other trades.  To this end, coordinate the work with representatives of the other trades 

involved and by reference to the architectural and mechanical drawings. 

 

 

PART 2 - PRODUCTS 

 

2.1 OUTLET BOXES 

 

A. Outlet boxes shall be sheet steel, zinc coated, or cadmium plated. 

 

B. Provide outlet boxes installed but not used, including data outlets, with blank coverplates 

matching those provided on adjacent outlets. 

 

C. Size boxes as follows: 

 

1. Switch and Receptacle Outlet Boxes:  Provide single gang outlet boxes 1-1/2" deep 

unless required to be larger.  Provide extra deep boxes where required. 

 

2. Fixture Outlets in Ceiling:  4" octagonal, minimum.  Where required to 

accommodate larger conduit or a larger number of wires:  4-11/16" by 2-1/8" deep. 

 

3. One-piece multi-gang boxes for use where two or more switches or receptacles 

are located side by side:  2-1/8" deep.  Sectionalized boxes will not be allowed. 

 

4. Where larger size boxes are required or called for, they shall be similar in all other 

respects to the types specified above. 

 

D. Provide boxes located above suspended ceilings with galvanized steel covers, with 

openings or knockouts as required for type of service. 
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2.2 PULL BOXES AND JUNCTION BOXES 

 

A. Install pull boxes and junction boxes where required for changes in direction, at junction 

points, and where needed to facilitate wire pulling. 

 

B. Size boxes in accordance with the requirements of the NEC. 

 

C. Boxes shall be constructed of 12-gauge minimum hot-rolled sheet steel and shall be 

hot-dip galvanized inside and outside to match the conduit.  Boxes shall have removable 

covers. 

 

 D. Label the front face of the cover on each box with indelible black marker indicating the 

number of each circuit contained in or running through the box.  In areas where exposed 

construction is the final finished condition and conduit and junction boxes are called out 

to be painted, label the inside face of the covers. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Check the location of all wall outlets prior to roughing-in conduit to verify that the outlet 

will clear any wall fixtures, shelving, work tables, etc., that will be installed. Make 

necessary adjustments in the location of same to avoid conflicts as approved by the 

Architect and at no additional cost to the Owner. 

 

B. Prior to roughing-in conduit, coordinate with other trades and the Owner regarding all 

equipment requiring electrical connections.  Required adjustments to the conduit and 

wire sizes shall be made at no additional cost. 

 

C. Conduit installation shall be rigid and secure, and, where necessary, angle iron (1" by 1" 

by 1/4" or larger) shall be used to facilitate adequate mounting. 

 

D. Install electrical boxes and fittings in accordance with manufacturer’s published 

instructions, applicable requirements of the NEC and NECA “Standard of Installation,” 

and in accordance with recognized industry practices to fulfill project requirements. 

 

E. Coordinate installation of electrical boxes and fittings with wire/cable, wiring devices, 

and raceway installation work. 

 

F. Provide weatherproof “while-in-use” outlet covers for interior and exterior locations 

exposed to weather or moisture. 

 

G. Provide knockout closures to cap unused knockout holes where blanks have been 

removed in panel cans, terminal cabinet backboxes, junction boxes, and pull boxes. 

 

H. Install electrical boxes in those locations which ensure ready accessibility to enclosed 

electrical wiring. 

 

I. Fasten electrical boxes firmly and rigidly to substrates or structural surfaces to which 

attached or solidly embed electrical boxes in concrete or masonry.   
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J. Subsequent to installation of boxes, protect boxes from construction debris and damage. 

 

K. Upon completion of installation work, properly ground all electrical boxes. 

 

L. Do not mount boxes to metal roof decking. 

 

 

END OF SECTION 260534 
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SECTION 262416 - PANELBOARDS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. Extent of panelboard, load center, and enclosure work, including cabinets and cutout 

boxes, is indicated by drawings and schedules. 

 

 B. Refer to other Division 26 Sections for cable/wire, connectors, and electrical raceway 

work required in conjunction with panelboards and enclosures; not work of this Section. 

 

1.3 QUALITY ASSURANCE 

 

 A. Comply with the requirements of the NEC, as applicable to installation of panelboards, 

cabinets, and cutout boxes.  Comply with the NEC requirements pertaining to installation 

of wiring and equipment in hazardous locations. 

 

 B. Comply with applicable requirements of UL 67, “Electric Panelboards,” and UL 50, UL 869, 

UL 486A, UL 486B, and UL 1053 pertaining to panelboards, accessories, and enclosures.  

Provide units which are UL-Listed and labeled. 

 

 C. Comply with NEMA 250, “Enclosures for Electrical Equipment (1,000 Volts Maximum),” and 

NEMA PB1, “Instructions for Safe Installation, Operation, and Maintenance of 

Panelboards Rated 600 Volts or Less.” 

 

 

PART 2 - PRODUCTS 

 

2.1 ACCEPTABLE MANUFACTURERS 

 

 A. Except as otherwise indicated, provide panelboards, enclosures, and ancillary 

components of types, sizes, and ratings indicated, which comply with manufacturer’s 

standard materials; design and construction in accordance with published product 

information; equip with proper number of unit panelboard devices as required for 

complete installation.  Where types, sizes, or ratings are not indicated, comply with the 

NEC, UL, and established industry standards for those applications indicated.  Series 

rating of circuit breakers is acceptable. 

 

 B. Provide dead-front, safety-type, power distribution panelboards as indicated, with 

panelboard switching and protective devices in quantities, ratings, types, and  
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  arrangement shown; with anti-turn solderless pressure-type main lug connectors 

approved for copper or aluminum conductors.  Specific breaker placement is required in 

panelboards to match the breaker placement indicated in the panelboard schedule on 

the drawings.  Equip with copper busbars with not less than 98% conductivity and with 

full-sized neutral bus.  Provide suitable lugs on neutral bus for outgoing circuits requiring 

neutral connections.  Provide molded-case main and branch circuit breaker types for 

each circuit, with toggle handles that indicate when tripped.  Where multiple-pole 

breakers are indicated, provide with common trip so an overload on one pole will trip all 

poles simultaneously.  Provide panelboards with bare uninsulated grounding bars suitable 

for bolting to enclosures. Select enclosures fabricated by same manufacturer as 

panelboards, which mate properly with panelboards.  Branch mounted main circuit 

breakers are not acceptable.  Provide bottom mounted main breakers for panelboards 

fed from below.  Provide top mounted main breakers for panelboards fed from above. 

 

 C. Provide galvanized sheet-steel cabinet-type enclosures, in sizes and NEMA types as 

indicated, code gauge, minimum 16-gauge thickness.  Construct with multiple knockouts 

and wiring gutters.  Provide fronts with adjustable trim clamps, and doors with flush locks 

and keys.  All panelboard enclosures shall be keyed alike.  Equip with interior circuit 

directory frame and card with clear plastic covering.  Provide baked gray enamel finish 

over a rust-inhibitor coating.  Design enclosures for flush mounting unless otherwise 

indicated.  Provide enclosures which are fabricated by same manufacturer as 

panelboards, which mate properly with panelboards to be enclosed. 

 

 D. Provide panelboard accessories and devices, including but not necessarily limited to 

circuit breakers and ground-fault protection units, as recommended by panelboard 

manufacturer for ratings and applications indicated. 

 

 E. Provide panelboards UL Service Entrance rated when required. 

 

 F. Provide panelboards with weatherproof enclosures, whether indicated or not, when 

installed outdoors. 

 

 

PART 3 - EXECUTION 

 

3.1 INSPECTION 

 

 A. Examine areas and conditions under which panelboards and enclosures are to be 

installed, and notify the General Contractor, in writing, of conditions detrimental to 

proper completion of work.  Do not proceed with work until unsatisfactory conditions 

have been corrected. 

 

 B. Install panelboards and enclosures as indicated, in accordance with manufacturer’s 

published instructions, applicable requirements of the NEC and NECA “Standard of 

Installation,” and in compliance with recognized industry practices to ensure that 

products fulfill requirements. 

 

 C. Coordinate installation of panelboards and enclosures with raceway installation work. 
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 D. Tighten connectors and terminals, including screws and bolts, in accordance with 

equipment manufacturer’s published torque tightening values for equipment 

connectors.  Where manufacturer’s torquing requirements are not indicated, tighten 

connectors and terminals to comply with tightening torques specified in UL 486A and UL 

486B. 

 

 E. Anchor enclosures firmly to walls and structural surfaces, ensuring that they are 

permanently and mechanically secure. 

 

 F. Provide properly wired electrical connections within enclosures. 

 

 G. Provide a typed circuit directory card for each panelboard upon completion of 

installation work.  Indicate load served and room number(s).  Use final room numbers 

obtained from the Architect or Owner, not construction room numbers as shown on the 

drawings. 

 

3.2 GROUNDING 

 

 A. Provide equipment grounding connections for all panelboards.  Tighten connections to 

comply with tightening torques specified in UL 486A and UL 486B to assure permanent 

and effective grounding. 

 

3.3 FIELD QUALITY CONTROL 

 

 A. Prior to energization of circuitry, check all accessible connections to manufacturer’s 

tightening torque specifications. 

 

 B. Prior to energization of panelboards, check with ground resistance tester phase-to-phase 

and phase-to-ground insulation resistance levels to ensure requirements are fulfilled. 

 

 C. Prior to energization, check panelboards for electrical continuity of circuits and for short-

circuits. 

 

 D. Subsequent to wire and cable hook-ups, energize panelboards and demonstrate 

functioning in accordance with requirements.  Where necessary, correct malfunctioning 

units, and then retest to demonstrate compliance. 

 

 

END OF SECTION 262416 
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SECTION 262420 - MOTORS AND CONTROLS 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

 A. Furnish and install motors, controllers, and disconnect switches as indicated on the 

drawings and specified herein. 

 

 B. Provide all wiring, disconnect switches, and electrical connections to all equipment 

provided and requiring electrical connections.  Starters and/or contactors, including 

Variable Frequency Drives (“VFD”) for HVAC equipment that is not integral with the 

HVAC equipment shall be furnished by the Mechanical Contractor and mounted and 

provided with power wiring by the Electrical Contractor unless otherwise indicated.  

Power wiring between starters and/or contactors and the final connection point to the 

HVAC equipment shall be provided under Division 26.  The Mechanical Contractor shall 

provide the proper number and size of auxiliary contacts required by the HVAC 

equipment. 

 

 C. All control wiring and conduits between control instruments and the motor starter serving 

a piece of HVAC equipment shall be provided by the Mechanical Contractor under 

Division 23, unless indicated otherwise on electrical drawings. 

 

 D. Review the mechanical drawings and specification sections for exhaust fans requiring 

wall switch and/or thermostat control and provide same as required whether indicated 

on the electrical drawings or not. 

 

 

PART 2 - PRODUCTS 

 

2.1 DISCONNECT SWITCHES 

 

 A. Disconnect switches shall be rated 240 Volts as required with number of poles and 

current rating as indicated.  Disconnect switches shall be fusible type where indicated, or 

not indicated but required by the NEC, manufacturer of the equipment served, or the 

local authority having jurisdiction. 

 

 B. If a piece of mechanical equipment is provided on the project which carries a 

nameplate indicating a fuse size, either “maximum,” “minimum,” or “recommended,” a 

fused disconnect switch shall be provided whether indicated or not, and it shall be fused 

equal to the nameplate recommendations or nameplate minimum, whichever is the 

larger.  If the disconnect switch is not indicated on the contract drawings, report this 

condition to the Architect/Engineer as soon as this condition is found. 
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 C. Switches shall be NEMA standard HD type. 

 

 D. Switches shall be horsepower rated when used for motor disconnect means. 

 

 E. Provide fused disconnect switches complete with appropriately sized fuses for the circuits 

controlled. 

 

 

PART 3 - EXECUTION 

 

3.1 INSPECTION 

 

 A. Inspect area and conditions under which electrical connections for equipment are to be 

installed, and notify the General Contractor, in writing, of conditions detrimental to 

proper completion of the work.  Do not proceed with the work until unsatisfactory 

conditions have been corrected. 

 

3.2 INSTALLATION OF DISCONNECT SWITCHES 

 

 A. Coordinate locations of disconnect switches (and magnetic starters furnished under 

Division 23) with the locations of mechanical equipment, piping, electrical equipment, 

and any and all other building elements such that all NEC requirements, including 

working clearances, are met.  Adjust locations from those shown on the drawings as 

required to comply with NEC working clearance requirements at no additional cost to 

the project. 

 

3.3 ELECTRICAL CONNECTIONS TO EQUIPMENT 

 

 A. Provide electrical connections to equipment indicated in accordance with equipment 

manufacturer’s published instructions and with recognized industry practices and 

complying with applicable requirements of UL, the NEC, and NECA “Standard of 

Installation,” to ensure that products fulfill requirements. 

 

 B. Coordinate with other work, including wires/cables, raceway, and equipment 

installation, as necessary to properly interface installation of electrical connections for 

equipment with other work. 

 

 C. Connect electrical power supply conductors to equipment in accordance with 

equipment manufacturer’s published instructions and wiring diagrams.  Mate and match 

conductors of electrical connections for proper interface between electrical power 

supplies and installed equipment. 

 

 D. Cover splices with electrical insulating material equivalent to or greater than the 

electrical insulation rating of the conductors being spliced. 

 

 E. Prepare cables and wires by cutting and stripping covering, armor, jacket, and insulation 

properly to ensure uniform and neat appearance where cables and wires are 

terminated.  Exercise care to avoid cutting through tapes which will remain on 

conductors.  Also avoid “ringing” conductors while skinning wire. 
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 F. Trim cables and wires as short as practicable and arrange routing to facilitate inspection, 

testing, and maintenance. 

 

 G. Tighten connectors and terminals, including screws and bolts, in accordance with 

equipment manufacturer’s published torque tightening values for equipment 

connectors.  Accomplish tightening by utilizing proper torquing tools, including torque 

screwdriver, beam-type torque wrench, and ratchet wrench with adjustable torque 

settings.  Where manufacturer’s torquing requirements are not available, tighten 

connectors and terminals to comply with torquing values contained in UL 486A. 

 

 H. Provide flexible metal conduit for motor connections and other electrical equipment 

connections where subject to movement and vibration. 

 

 I. Provide liquid-tight flexible metal conduit for connection of motors and other electrical 

equipment where subject to movement and vibration and where connections are 

located where subject to any of the following conditions: 

 

  1. Exterior locations 

 

  2. Moist or humid atmosphere where condensation can be expected to accumulate 

 

  3. Corrosive atmosphere 

 

  4. Water spray 

 

5. Dripping oil, grease, or water 

 

3.4 FIELD QUALITY CONTROL 

 

 A. Upon completion of installation of electrical connections and after circuitry has been 

energized with rated power source, test connections to demonstrate capability and 

compliance with requirements.  Ensure that direction of rotation of each motor fulfills 

requirement.  Correct malfunctioning units at site, then retest to demonstrate 

compliance. 

 

 

END OF SECTION 262420 
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SECTION 262726 - WIRING DEVICES AND DEVICE PLATES 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 SCOPE OF WORK 

 

A. The extent of wiring device work is indicated by drawings and schedules.  Wiring devices 

are defined as single discrete units of electrical distribution systems which are intended to 

carry but not utilize electric energy. 

 

 B. Types of electrical wiring devices in this Section include the following: 

 

  Receptacles 

  Ground-fault circuit interrupters 

  Switches 

  Coverplates 

     

C. Comply with the requirements of the NEC, as applicable to installation and wiring of 

electrical wiring devices. 

 

D. Comply with applicable requirements of UL 20, 486A, 498, and 943 pertaining to 

installation of wiring devices.  Provide wiring devices which are UL-Listed and labeled. 

 

E. Comply with applicable portions of NEMA WD1, “General-purpose Wiring Devices,” WD2, 

“Semi-conductor Dimmers for Incandescent Lamps,” and WD5, “Wiring Devices, Specific 

Purposes.” 

 

 

PART 2 - PRODUCTS 

 

2.1 FABRICATED WIRING DEVICES 

 

A. Provide factory-fabricated wiring devices in types and electrical ratings for applications 

indicated and which comply with NEMA WD1.  Provide ivory colored devices. 

 

2.2 RECEPTACLES 

 

A. Duplex:  Provide Industrial/Institutional, Specification-Grade, duplex receptacles, 2-pole, 

3-wire, grounding, with green hexagonal equipment ground screw, single-piece brass 

mounting yoke with integral ground terminals, 20 amperes, 125 Volts, with metal plaster 

ears; designed for side and back wiring, with NEMA configuration 5-20R, unless otherwise 

indicated.  LEVITON 5362 Series, or approved equal. 
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B. Ground-fault Circuit Interrupters:  Provide Industrial/Institutional, Specification-Grade, 

“feed-thru”-type ground-fault circuit interrupters, with heavy-duty duplex receptacles, 

capable of being installed in a 2-3/4" deep outlet box without adapter, grounding type 

UL-rated Class A, Group 1, rated 20 amperes, 120 Volts, 60 Hz; with solid-state ground-

fault sensing and signaling; with 5 mA ground-fault trip level; equipped with NEMA 

configuration 5-20R.  LEVITON model 7899 Series, or approved equal. 

 

2.3 SWITCHES 

 

A. Three Way:  Provide Specification-Grade, flush, 3-way switches, 20 amperes, 120/277 Volts 

AC, with mounting yoke insulated from mechanism, equipped with plaster ears, switch 

handle, equipment grounding screw, side-wired screw terminals, with break-off tab 

features, which allow wiring with separate or common feed. LEVITON 1223-2 Series, or 

approved equal.  Provide for key operation where indicated on drawings. 

 

2.4 WIRING DEVICE ACCESSORIES 

 

A. Cover Plates:  Provide ivory colored (unless noted otherwise), nylon coverplates for single 

and combination wiring devices of types, sizes, and with ganging and cutouts as 

required.  Provide metal screws for securing plates to devices; screw heads colored to 

match color of plates.  Provide stainless-steel coverplates in mechanical and electrical 

equipment rooms. 

  

B. Provide weatherproof “while-in-use” rated coverplates for receptacles installed outdoors 

where exposed to weather. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION OF WIRING DEVICES 

 

A. Install wiring devices where indicated in Contract Documents in accordance with 

manufacturer’s published instructions, applicable requirements of the NEC and NECA 

“Standard of Installation,” and in accordance with recognized industry practices to fulfill 

project requirements. 

 

B. Coordinate with other work, including painting, electrical boxes and wiring work, as 

necessary to interface installation of wiring devices with other work. 

 

C. Install wiring devices only in electrical boxes which are clean, free from excess building 

materials, dirt, and debris. 

 

 D. Install wiring devices after wiring work is completed. 

 

E. Install coverplates after painting work is completed.  Label the inside face of each 

coverplate with indelible black marker indicating the number of each circuit contained 

in or running through the outlet box. 
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F. Tighten connectors and terminals, including screws and bolts, in accordance with 

equipment manufacturer’s published torque tightening values for wiring devices. Where 

manufacturer’s torquing requirements are not indicated, tighten connectors and 

terminals to comply with tightening torques specified in UL 486A and UL 486B. Use 

properly scaled torque indicating hand tool. 

 

G. Terminate all switch and receptacle wiring on side screw terminals.  Back terminations 

are not permitted. 

 

H. Install all switches and receptacles with sufficient wiring length such that the device may 

be extracted from the outlet box a minimum of 6" while still connected. 

 

3.2 PROTECTION OF COVERPLATES AND RECEPTACLES 

 

A. Upon installation of coverplates and receptacles, take caution regarding use of 

convenience outlets.  At time of Substantial Completion, replace all coverplates and 

receptacles which have been damaged; during the execution of this project; including 

those painted over, burned, or scored by faulty plugs. 

 

3.3 GROUNDING 

 

A. Provide equipment grounding connections for wiring devices, unless otherwise indicated. 

 Tighten connections to comply with tightening torques specified in UL 486A to assure 

permanent and effective grounding. 

 

3.4 TESTING 

 

A. Prior to energizing circuitry, test wiring for electrical continuity and for short-circuits.  

Ensure proper polarity of connections is maintained.  Subsequent to energization, test 

wiring devices to demonstrate compliance with requirements. 

 

 

END OF SECTION 262726 
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SECTION 265100 - INTERIOR BUILDING LIGHTING 

 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

 A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions, Division 1 Specification Sections, and Section 260100, “Electrical General 

Provisions,” apply to this Section. 

 

1.2 DEFINITIONS 

 

 A. Total Harmonic Distortion (THD):  The sum of the root mean square (RMS) current (or 

voltage) of each of the individual harmonic frequencies divided by the root mean 

square (RMS) of the fundamental current (or voltage). 

 

1.3 SCOPE OF WORK 

 

 A. Extent of interior light fixture work is indicated by drawings and schedules. 

 

 B. Light fixtures shown installed on exterior walls or under canopies attached to the building 

are considered interior building lighting. 

 

 C. Types of interior light fixtures in this Section include the following: 

 

  Fluorescent 

   

1.4 QUALITY ASSURANCE 

 

 A. Comply with the requirements of the NEC, as applicable to installation and construction 

of interior building light fixtures. 

 

 B. Provide interior light fixtures which are UL-Listed and labeled. 

 

 C. Provide fluorescent lamp ballasts which comply with Certified Ballast Manufacturers 

Association standards and carry the CBMA label. 

 

 

PART 2 - PRODUCTS 

 

2.1 INTERIOR LIGHT FIXTURES 

 

 A. Provide light fixtures of sizes, types, and ratings indicated; complete with, but not limited 

to, housings, lamps, lamp holders, reflectors, ballasts, starters, and wiring. Provide fixture 

trims as required for proper installation into the type ceiling in which installed.  Review 

Architectural reflected ceiling plans for ceiling types and construction and provide all 

mounting hardware required for proper installation of the fixtures specified for the 

location. 
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2.2 FLUORESCENT LIGHT FIXTURES 

 

 A. Fluorescent fixtures shall be in compliance with UL and be furnished with electronic 

ballasts unless specifically indicated otherwise. 

 

 B. The “master/slave” concept of ballast control will not be allowed.  Provide ballasts in 

each light fixture as required to comply with the switching requirements indicated on the 

drawings. 

 

 C. Fluorescent Electronic Ballasts:  The electronic ballast shall as a minimum meet the 

following characteristics: 

 

  1. Ballasts shall comply with UL, ANSI, and NFPA, unless specified otherwise. Ballasts 

shall be designed for operation of the lamps in the indicated application.  Ballasts 

shall be designed to operate on the system voltage to which they are connected. 

 

  2. Power factor shall be 0.98 (minimum).  Lamp current crest factor shall be 1.7 

(maximum). 

 

  3. Ballasts shall operate at a frequency above 40,000 Hz (minimum). 

 

  4. Ballasts shall have light regulation of ±10% lumen output with a ±10% input voltage 

regulation.  Ballasts shall have 10% flicker (maximum) using any compatible lamp. 

 

  5. Ballasts shall be UL-Listed Class P with a sound rating of “A.” 

 

  6. Ballast enclosure size shall conform to standards of electromagnetic ballasts. 

Ballasts shall have circuit diagrams and lamp connections displayed on ballast 

packages.  Ballast lamp lead wire color code shall comply with ANSI for parallel or 

independent lamp operation. 

 

  7. Ballasts shall operate in a programmed rapid start mode. 

 

  8. Ballast factor shall be 88% (minimum). 

 

   a. T-8 Lamp Ballast:  Ballast shall be capable of starting and maintaining 

operation at a minimum of 50°F for F28T8 lamps, unless otherwise indicated.   

 

    (1) Total Harmonic Distortion (THD):  Shall be less than 10%. 

 

   (2) Input Wattage: programmed rapid start mode 

 

     26 watts (maximum) when operating one F28T8 lamp 

     48 watts (maximum) when operating two F28T8 lamps 

     71 watts (maximum) when operating three F28T8 lamps 

     96 watts (maximum) when operating four F28T8 lamps 

 

 D. Fluorescent Lamps:  Fluorescent lamps contain Mercury, therefore are classified as 

hazardous waste.  The Contractor is responsible for the handling and/or disposal of 

fluorescent lamps in accordance with all Federal, State, and Local Regulations. 
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1. Only low Mercury lamps which require no special handling during disposal shall be 

provided for this project when available for the lamp types and sizes specified 

herein. 

 

  2. T-8 rapid start lamps shall be rated 28 watts (maximum), 2,750 initial lumens 

(minimum), SP41, CRI of 81 (minimum), color temperature of 4,100 K and 30,000 

hours average rated life. 

   

2.3 RECESS- AND FLUSH-MOUNTED FIXTURES 

 

 A. Provide light fixture types which can be relamped from the bottom.  Access to ballasts 

shall be from the bottom.  Trim for the exposed surface of flush-mounted fixtures shall be 

as required for the ceiling construction in which it is installed. 

 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

 A. Install interior light fixtures at locations and heights as indicated in accordance with 

fixture manufacturer’s published instructions, applicable requirements of the NEC, NECA 

“Standard of Installation,” NEMA standards, and with recognized industry practices to 

ensure that light fixtures fulfill requirements. 

 

 B. Coordinate with all other work on this Contract as appropriate to properly interface 

installation of interior light fixtures. 

 

 C. Fasten fixtures securely to building structural members, and check to ensure that solid 

pendant fixtures are plumb.  Recessed fluorescent fixtures shall be supported with 

individual annealed, light zinc-coated finish, 12-gauge wire from all four corners tied to 

building structural members.  Securing safety wires to bridging is not acceptable. 

 

 D. Clean interior light fixtures of dirt and debris (including lenses) upon completion of 

installation. 

 

 E. Protect installed fixtures from damage during entire construction period. 

 

3.2 FIELD QUALITY CONTROL 

 

 A. Upon completion of installation of interior light fixtures and after building circuitry has 

been energized, apply electrical energy to demonstrate capability and compliance with 

requirements.  Where possible, correct malfunctioning units at site, then retest to 

demonstrate compliance; otherwise, remove and replace with new units, and proceed 

with retesting. 

 

 B. At the time of Substantial Completion, replace lamps in interior light fixtures which are 

observed to be noticeably dimmed after Contractor’s use and testing, as judged by the 

Architect. 
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3.3 GROUNDING 

 

 A. Provide tight equipment grounding connections for each interior light fixture installation. 

 

 

 

 

END OF SECTION 265100 
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SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1   RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 

Section. 

B. Virginia Department of Transportation (VDOT) Road and Bridge Specifications 

(RBS), January, 2002. 

1.2   SUMMARY 

A. This Section includes the following: 

 

1. Hot-mix asphalt patching. 

1.3   DEFINITIONS 

 

  A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

1.4   SYSTEM DESCRIPTION 

A. Provide hot-mix asphalt paving according to materials, workmanship, and 

other applicable requirements of standard specifications of VDOT. 

B. Measurement and payment provisions and safety program submittals included 

in standard specifications of VDOT do not apply to this Section. 

1.5   SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data 

and tested physical and performance properties. 

B. Job-Mix Designs:  Certification, by VDOT, of approval of each job mix proposed 

for the Work. 

C. Material Test Reports:  For each paving material. 

1.6   QUALITY ASSURANCE 

A. Manufacturer Qualifications: A qualified manufacturer. 

B. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing 

indicated, as documented according to ASTM E 548. 
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C. Regulatory Requirements:  Comply with VDOT RBS for asphalt paving work. 

D. Asphalt-Paving Publication:  Comply with AI MS-22, "Construction of Hot Mix 

Asphalt Pavements," unless more stringent requirements are indicated. 

1.7   PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or 

excessively damp or if the following conditions are not met: 

 

1. Tack Coats:  Minimum surface temperature of 60 deg F 

(15.5 deg C). 

2. Asphalt Surface Course:  Minimum surface temperature of 60 deg F 
(15.5 deg C) at time of placement. 

PART 2 - PRODUCTS 

2.1 AUXILIARY MATERIALS 

  A. Herbicide:  Commercial chemical for weed control, registered by the EPA.  

Provide in granular, liquid, or wettable powder form. 

2.2 MIXES 

A . Hot-Mix Asphalt:  Dense, hot-laid, hot-mix asphalt plant mixes approved by 

authorities having jurisdiction; designed according to procedures in AI MS-2, 

"Mix Design Methods for Asphalt Concrete and Other Hot-Mix Types"; and 

complying with the following requirements: 

 1. Hot-Mix Asphalt Mix:  VDOT RBS, Section 211, Type SM-9.5A and BM-25.0 for 

material and mix.  Provide crushed stone. 

2. Base Course:  VDOT RBS, Section 208, Type 1, Size No. 21A. 

3. Mix Plant:  VDOT RBS, Section 211.12. 

4. Tack Coat:  VDOT RBS, Section 310.  Emulsified asphalts shall be diluted at 

one part water to one part asphalt. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

 A. Verify that base is dry and in suitable condition to support paving and imposed 

loads. 

B. Proof-roll base using heavy, pneumatic-tired rollers to locate areas that are 

unstable or that require further compaction. 
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C. Proceed with paving only after unsatisfactory conditions have been corrected. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing 

pavement section to sound base.  Excavate rectangular or trapezoidal 

patches, extending 12 inches (300 mm) into adjacent sound pavement, unless 

otherwise indicated.  Cut excavation faces vertically.  Remove excavated 

material.  Recompact existing unbound-aggregate base course to form new 

subgrade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, 

hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m). 

1.  Allow tack coat to cure undisturbed before applying hot-mix asphalt 

paving. 

2. Avoid smearing or staining adjoining surfaces, appurtenances, and 

surroundings.  Remove spillages and clean affected surfaces. 

C. Patching: Fill excavated pavements with hot-mix asphalt base mix and, while 

still hot, compact flush with adjacent surface. 

3.3 DISPOSAL 

A. Except for material indicated to be recycled, remove excavated materials from 

Project site and legally dispose of them in an EPA-approved landfill. 

1. Do not allow excavated materials to accumulate on-site. 

END OF SECTION 321216 
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