
PROJECT MANUAL  
 
 

FOR 
 

 
USC LIEBER COLLEGE HVAC RENOVATIONS 

 
STATE PROJECT NO: H27- Z313 

 
UNIVERSITY OF SOUTH CAROLINA 

COLUMBIA, SOUTH CAROLINA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Watson Tate Savory Architects 
1316 Washington Street, Suite 100 

Columbia South Carolina 29201 
803.799.5181 

 

 

        June 16,2017 
 



 

PROJECT MANUAL  
 

     FOR  
 

USC LIEBER COLLEGE HVAC RENOVATIONS 
 

STATE PROJECT NO: H27 – Z313 
 

UNIVERSITY OF SOUTH CAROLINA 
COLUMBIA, SOUTH CAROLINA 

 
 
 
 
 

       
 

Watson Tate Savory Architects 
1316 Washington Street, Suite 100 

Columbia South Carolina 29201 
803.799.5181 

 
 

 

 

         



TOC-1 

2016 Edition 

TABLE OF CONTENTS 

PROJECT NAME: USC Lieber College HVAC Renovation 

PROJECT NUMBER: H27-Z313 

SECTION  NUMBER 

OF PAGES 

Table of Contents ................................................................................................................................... 2 

SE-310, Invitation for Construction Services ...................................................................................... 1 

AIA A701-1997 Instructions to Bidders - South Carolina Division of Procurement Services, 

Office of State Engineer Version ......................................................................................................... 13 

Bid Bond (AIA A310) ............................................................................................................................. 1 

SE-330, Lump-Sum Bid Form ............................................................................................................... 6 

AIA Document A101-2007 Standard Form of Agreement between Owner and Contractor - South 

Carolina Division of Procurement Services, Office of State Engineer Version ................................ 9 

AIA Document A201-2007 General Conditions of the Contract for Construction- South Carolina 

Division of Procurement Services, Office of State Engineer Version .............................................. 49 

Standard Supplementary Conditions - Special Notes …………………………...…………………. 1 

Contractor's One Year Guarantee ..………………………………………………...………………. 1 

Asbestos Free Certification……………………………………………………………..……………. 1 

USC Supplemental Conditions for Construction Projects…………………………..…………….. 5

SE-355, Performance Bond ................................................................................................................... 2 

SE-357, Labor & Material Payment Bond ........................................................................................... 2 

SE-380, Change Order to Construction Contract ............................................................................... 1 



TOC-2 

2016 Edition 

TECHNICAL SPECIFICATIONS 

01100  Summary………………………………………………………………………………. 6 

01731  Cutting and Patching……………………………………………………………………4 

05700  Decorative Metals………………………………………………………………………4 

078413  Penetration Firestopping……………………………………………………………….10 

07920  Joint Sealants……………………………………………………………………………4 

08112  Standard Steel Frames…………………………………………………………………. 3 

081416  Flush Wood Doors……………………………………………………………………. 15 

83113  Access Doors and Frames……………………………………………………………….4 

08710  Finish Hardware………………………………………………………………………..  7 

09260  Gypsum Board Assemblies……………………………………………………………..  3 

092116.23  Gypsum Board Shaftwall Assemblies………………………………………………….. 8 

09512  Acoustical Tile Ceilings…………………………………………………………………3 

230000  Mechanical, General …………………………………………………………………… 8 

230593  Test and Balancing …………………………………………………………………..… 5 

230700  Mechanical, Insulation …………………………………………………………………. 3 

232113  Piping …………………………………………………………………………………… 7 

233423  Air Distribution ………………………………………………………………………… 3 

237213  Outdoor Air Energy Recovery Unit……………………………………………………… 11 

238219  Fan Coil Units …………………………………………………………………………… 5 

238333  Electric Heaters …………………………………………………………………………. 1 

255500  Automatic Temperature Controls ……………………………………………………… 16 

260500  Basic Electrical Materials and Methods…………………………………………………10 

260510  Through-Penetration Firestop System……………………………………………………6 

260600  Grounding and Bonding………………………………………………………………….4 

260720  Electrical Supports and Seismic Restraints………………………………………………5 

261400  Wiring Devices…………………………………………………………………………  5 

261420  Electrical Connections for Equipment……………………………………………………2 

263100  Fire Alarm……………………………………………………………………………….20 

264100  Enclosed Switches………………………………………………………………………..2 

265100  Interior Lighting…………………………………………………………………………10 



SE-310 

2016 Edition 

SE-310 

INVITATION  FOR  CONSTRUCTION  SERVICES 

PROJECT NAME: USC Lieber College HVAC Renovation 

PROJECT NUMBER: H27-Z313 

PROJECT LOCATION: 902  Sumter Street Columbia, SC 29208 

BID SECURITY REQUIRED? Yes No 

PERFORMANCE BOND REQUIRED? Yes No 

PAYMENT BOND REQUIRED? Yes No 

NOTE: Contractor may be subject to a performance 

appraisal at the close of the project. CONSTRUCTION   
COST RANGE: $650K- $700K 

DESCRIPTION OF PROJECT: Replacement of HVAC system in historic structure. Small and minority business participation 
encouraged.  

BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM: www.purchasing.sc.edu 

PLAN DEPOSIT AMOUNT: $ IS DEPOSIT REFUNDABLE Yes No N/A 

Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder.  Only those Bidding Documents/Plans 
obtained from the above listed source(s) are official.  Bidders that rely on copies of Bidding Documents/Plans obtained from any other source do so at 
their own risk.  All written communications with official plan holders & bidders WILL     WILL NOT  be via email or website posting. 

IN ADDITION TO THE ABOVE OFFICIAL SOURCE(S), BIDDING DOCUMENTS/PLANS ARE ALSO AVAILABLE AT: 

All questions & correspondence concerning this Invitation shall be addressed to the A/E. 

A/E NAME: Watson Tate Savory Architects 

A/E CONTACT:Sanders Tate 

A/E ADDRESS: Street/PO Box:1316 Washington Street 

City: Columbia State: SC ZIP: 29201- 

EMAIL: state@watsontatesavory.com 

TELEPHONE: 803-851-0926 FAX: 803-799-5757 

AGENCY:  University of South Carolina 

AGENCY PROJECT COORDINATOR: Juaquana Brookins 

ADDRESS: Street/PO Box:1300 Pickens Street 

City: Columbia State: SC ZIP: 29208- 

EMAIL: jbrookin@mailbox.sc.edu 

TELEPHONE: 803.777.3596 FAX: 803.777.0484 

PRE-BID CONFERENCE: Yes No MANDATORY ATTENDANCE: Yes   No 

PRE-BID DATE: 10/25/2017 TIME: 10:00 am PLACE: 1300 Pickens Street, Rm 103A, Columbia SC 29208 
- Site Visit will be immediately after the pre bid conference.

BID CLOSING DATE: 11/8/2017 TIME: 2:00 pm PLACE: 1300 Pickens Street, Rm 103A, Columbia SC 29208

BID DELIVERY ADDRESSES: 

HAND-DELIVERY: MAIL SERVICE: 

Attn: Juaquana Brookins Attn: Juaquana Brookins 

USC Facilities Procurement USC Facilities Procurement 

1300 Pickens Street Columbia, SC 29208 1300 Pickens Street Columbia, SC 29208 

IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes No 

APPROVED BY: DATE: 
(OSE Project Manager) 
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LUMP  SUM  BID  FORM 
Bidders shall submit bids on only Bid Form SE-330. 

  

BID SUBMITTED BY:         
(Bidder's Name) 

BID SUBMITTED TO:  University of South Carolina  

(Owner’s Name) 

FOR: PROJECT  NAME:  USC Lieber College HVAC Renovations  

PROJECT  NUMBER:  H27-Z313  

OFFER 

§ 1. In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the 

above-named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract 

with the Owner on the terms included in the Bidding Documents, and to perform all Work as specified or indicated 

in the Bidding Documents, for the prices and within the time frames indicated in this Bid and in accordance with the 

other terms and conditions of the Bidding Documents. 

§ 2. Pursuant to Section 11-35-3030(1) of the SC Code of Laws, as amended, Bidder has submitted Bid Security as 

follows in the amount and form required by the Bidding Documents: 

   Bid Bond with Power of Attorney    Electronic Bid Bond    Cashier's Check 

(Bidder check one) 

§ 3. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the 

effects of said Addenda into this Bid: 

(Bidder, check all that apply.  Note, there may be more boxes than actual addenda.  Do not check boxes that do not apply) 

ADDENDA:   #1   #2   #3   #4   #5 

§ 4. Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with 

the disposition of Bid Security.  Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked 

or withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the 

Bid Date, or for such longer period of time that Bidder may agree to in writing upon request of the Owner.  

§ 5. Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances, 

warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete 

the following items of construction work: 

§ 6.1 BASE BID WORK (as indicated in the Bidding Documents and generally described as follows):   HVAC replacemnt in 

historic structure  

$ , which sum is hereafter called the Base Bid. 

(Bidder to insert Base Bid Amount on line above) 
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§ 6.2 BID ALTERNATES as indicated in the Bidding Documents and generally described as follows: 

ALTERNATE # 1 (Brief Description):   HVAC Commissioning provided by Owner's agent. No commisioning in 
Base Bid.  

 ADD TO or  DEDUCT FROM BASE BID:  $  

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate) 

ALTERNATE # 2 (Brief Description):   Not Used  

 ADD TO or  DEDUCT FROM BASE BID:  $  

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate) 

ALTERNATE # 3 (Brief Description):   Not Used  

 ADD TO or  DEDUCT FROM BASE BID:  $  

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate) 

 

 

 

 

§ 6.3 UNIT PRICES: 

BIDDER offers for the Agency’s consideration and use, the following UNIT PRICES.  The UNIT PRICES offered 
by BIDDER indicate the amount to be added to or deducted from the CONTRACT SUM for each item-unit 
combination.  UNIT PRICES include all costs to the Agency, including those for materials, labor, equipment, tools 
of trades and labor, fees, taxes, insurance, bonding, overhead, profit, etc.  The Agency reserves the right to include or 
not to include any of the following UNIT PRICES in the Contract and to negotiate the UNIT PRICES with 
BIDDER. 

 

  UNIT OF 

No.   ITEM   MEASURE   ADD   DEDUCT  

  1.                       $    $  

  2.                       $    $  

  3.                       $    $  

  4.                       $    $  

  5.                       $    $  

  6.                       $    $  
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§ 7. LISTING OF PROPOSED SUBCONTRACTORS PURSUANT TO SECTION 3020(b)(i), 

CHAPTER 35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED 
(See Instructions on the following page BF-2A) 

Bidder shall use the below-listed Subcontractors in the performance of the Subcontractor Classification work listed:

SUBCONTRACTOR 

CLASSIFICATION 

By License Classification 

and/or Subclassification 

(Completed by Owner) 

SUBCONTRACTOR'S 

PRIME CONTRACTOR'S 

NAME 

(Must be completed by Bidder) 

SUBCONTRACTOR'S 

PRIME CONTRACTOR'S 

SC LICENSE NUMBER 

(Requested, but not Required) 

BASE BID 

NO SUBCONTRACTOR LISTING 
IS REQUIRED 

  

        

        

        

ALTERNATE #1 

        

        

        

        

ALTERNATE #2 

        

        

        

        

ALTERNATE #3 

        

        

        

        

 

If a Bid Alternate is accepted, Subcontractors listed for the Bid Alternate shall be used for the work of both the 
Alternate and the Base Bid work. 

 .
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INSTRUCTIONS FOR 

SUBCONTRACTOR LISTING 
 

1. Section 7 of the Bid Form sets forth an Owner developed list of contractor/subcontractor specialties by contractor 
license category and/or subcategory for which bidder is required to identify the entity (subcontractor(s) and/or himself) 
Bidder will use to perform the work of each listed specialty..  

a. Column A:  The Owner fills out this column, which identifies the contractor/subcontractor specialties for which 
the bidder must list either a subcontractor or himself as the entity that will perform this work.  Subcontractor 
specialties are identified by contractor license categories or subcategories listed in Title 40 of the South Carolina 
Code of laws.  Abbreviations of classifications to be listed after the specialty can be found at:  
http://www.llr.state.sc.us/POL/Contractors/PDFFiles/CLBClassificationAbbreviations.pdf .  If the owner has not 
identified a specialty, the bidder does not list a subcontractor. 

b. Columns B and C:  In these columns, the Bidder identifies the subcontractors it will use for the work of each 
specialty listed by the Owner in Column A.  Bidder must identify only the subcontractor(s) who will perform the 
work and no others.  Bidders should make sure that their identification of each subcontractor is clear and 
unambiguous.  A listing that could be any number of different entities may be cause for rejection of the bid as non-
responsive.  For example, a listing of M&M without more may be problematic if there are multiple different 
licensed contractors in South Carolina whose names start with M&M. 

2. Subcontractor Defined:  For purposes of subcontractor listing, a subcontractor is an entity who will perform work or 
render service to the prime contractor to or about the construction site pursuant to a contract with the prime contractor.  
Bidder should not identify sub-subcontractors in the spaces provided on the bid form but only those entities with which 
bidder will contract directly.  Likewise, do not identify material suppliers, manufacturers, and fabricators that will not 
perform physical work at the site of the project but will only supply materials or equipment to the bidder or proposed 
subcontractor(s).  

3. Subcontractor Qualifications:  Bidder must only list subcontractors who possess a South Carolina Contractor’s 
license with the license classification and/or subclassification identified by the Owner in the first column on the left.  
The subcontractor license must also be within the appropriate license group for the work of the specialty.  If Bidder 
lists a subcontractor who is not qualified to perform the work, the Bidder will be rejected as non-responsible.   

4. Use of Own forces:  If under the terms of the Bidding Documents, Bidder is qualified to perform the work of a listed 
specialty and Bidder does not intend to subcontract such work but to use Bidder’s own employees to perform such 
work, the Bidder must insert its own name in the space provided for that specialty.  

5. Use of Multiple Subcontractors: 

a. If Bidder intends to use multiple subcontractors to perform the work of a single specialty listing, Bidder must 
insert the name of each subcontractor Bidder will use, preferably separating the name of each by the word “and”.  
If Bidder intends to use both his own employees to perform a part of the work of a single specialty listing and to 
use one or more subcontractors to perform the remaining work for that specialty listing, bidder must insert his own 
name and the name of each subcontractor, preferably separating the name of each with the word “and”.  Bidder 
must use each entity listed for the work of a single specialty listing in the performance of that work. 

b. Optional Listing Prohibited:  Bidder may not list multiple subcontractors for a specialty listing, in a form that 
provides the Bidder the option, after bid opening or award, to choose to use one or more but not all the listed 
subcontractors to perform the work for which they are listed.  A listing, which on its face requires subsequent 
explanation to determine whether it is an optional listing, is non-responsive. If bidder intends to use multiple 
entities to perform the work for a single specialty listing, bidder must clearly set forth on the bid form such intent.  
Bidder may accomplish this by simply inserting the word “and” between the names of each entity listed for that 
specialty.  Agency will reject as non-responsive a listing that contains the names of multiple subcontractors 
separated by a blank space, the word “or”, a virgule (that is a /), or any separator that the Agency may reasonably 
interpret as an optional listing. 

6. If Bidder is awarded the contract, bidder must, except with the approval of the Agency for good cause shown, use the 
listed entities to perform the work for which they are listed.  

7. If bidder is awarded the contract, bidder will not be allowed to substitute another entity as subcontractor in place of a 
subcontractor listed in Section 7 of the Bid except for one or more of the reasons allowed by the SC Code of Laws. 

8. Bidder’s failure to identify an entity (subcontractor or himself) to perform the work of a subcontractor specialty listed 
in the first column on the left will render the Bid non-responsive. 
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§ 8. LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER 

THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY): 

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Owner upon the 

Owner’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and 

subcontractors, other than those listed in Section 7 above, that Bidder intends to use on the project.  Bidder 

acknowledges and agrees that this list is provided for purposes of determining responsibility and not pursuant to the 

subcontractor listing requirements of SC Code Ann § 11-35-3020(b)(i). 

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES 

a) CONTRACT TIME 

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be 

issued by the Owner.  Bidder agrees to substantially complete the Work within     150   Calendar Days 

from the Date of Commencement, subject to adjustments as provided in the Contract Documents. 

b) LIQUIDATED DAMAGES 

Bidder further agrees that from the compensation to be paid, the Owner shall retain as Liquidated Damages the 

amount of $    250.00   for each Calendar Day the actual construction time required to achieve 

Substantial Completion exceeds the specified or adjusted time for Substantial Completion as provided in the 

Contract Documents.  This amount is intended by the parties as the predetermined measure of compensation for 

actual damages, not as a penalty for nonperformance. 

§ 10. AGREEMENTS 

a) Bidder agrees that this bid is subject to the requirements of the laws of the State of South Carolina. 

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be 

canceled for the convenience of, and without cost to, the State. 

c) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be 

responsible for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the 

Project canceled for any reason prior to the issuance of the Notice to Proceed.  

§ 11. ELECTRONIC BID BOND 

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the 

Principal and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA 

Document A310, Bid Bond, included in the Bidding Documents. 

 

ELECTRONIC BID BOND NUMBER:   

SIGNATURE AND TITLE:  
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CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION 

SC Contractor's License Number(s):  

Classification(s) & Limits:  

Subclassification(s) & Limits:  

 

 

By signing this Bid, the person signing reaffirms all representation and certification made by 

both the person signing and the Bidder, including without limitation, those appearing in Article 2 

of the Instructions to Bidders, is expressly incorporated by reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  





















































































































USC SUPPLEMENTARY CONDITIONS 

USC LIBER COLLEGE HVAC RENOVATION 

STANDARD SUPPLEMENTARY CONDITIONS - SPECIAL NOTES 
Continuation Sheet 

Page 1 of 1 
 
 
Special Note 1: Schedule of the work. All submittal work and delivery of material to stored 
material location to be complete during months prior to start of work.   
 
Special Note 2: Allotted time of construction. 
 
150 Calendar Days.  
 
Special Note 3: Liquidated Damages 
 
Step One - Liquidated Damages will be assessed for $250.00 per day for each calendar day 
required to achieve Substantial Completion after 150 calendar days. 
 
 
 
 
        
          



Project Name: USC Lieber College HVAC Renovations 

 

Project Number: H27-Z313 

 

University of South Carolina 

 

 

 

 

CONTRACTOR’S ONE YEAR GUARANTEE 

 

STATE OF ___________________________________________________________________________ 

 

COUNTY OF _________________________________________________________________________ 

 

WE__________________________________________________________________________ 

as General Contractor on the above-named project, do hereby guarantee that all work executed under the  

requirements of the Contract Documents shall be free from defects due to faulty materials and /or  

workmanship for a period of one (1) year from date of acceptance of the work by the Owner and/or  

Architect/Engineer;  and hereby agree to remedy defects due to faulty materials and/or workmanship, and  

pay for any damage resulting wherefrom, at no cost to the Owner, provided; however, that the 

following are excluded from this guarantee; 

 

 

      Defects or failures resulting from abuse by Owner. 

 

       Damage caused by fire, tornado, hail, hurricane, acts of God, wars, riots, or civil commotion. 

 

_________________________________________     

[Name of Contracting Firm] 

 

 

*By________________________________ 

 

  Title_______________________________ 

 

 

 

*Must be executed by an office of the Contracting  

  Firm. 

 

 

SWORN TO  before me this  

__________ day of ___________, 2____  (seal) 

 

_________________________State  

 

My commission expires __________________ 

 

 

 



ASBESTOS FREE CERTIFICATION  Page 1 of 1 

Project Name: USC Lieber College HVAC Renovation 

 

Project Number: H27-Z313 

 

University of South Carolina 

 

 

 

 

ASBESTOS FREE CERTIFICATION 

 

 

This is to certify that the material furnished and/or installed by the undersigned subcontractor/vendor 

during the project, further described by Watson Tate Savory, Inc.’s Drawings and Specifications, contain 

no asbestos fibers. 

 

 

Subcontractor/Vendor: _________________________________________________  

 

 

 

Trade/Material Supplied: __________________________________________________ 

 

                                        __________________________________________________ 

 

 

 

Date: _________________________________________ 

 

 

Certified by: ___________________________________ 

 

 

Title: _________________________________________ 
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USC SUPPLEMENTAL GENERAL CONDITIONS 

 FOR CONSTRUCTION PROJECTS 

 

WORK AREAS 

1. The Contractor shall maintain the job site in a safe manner at all times. This includes (but is not 

limited to) the provision and/or maintenance of lighting, fencing, barricades around obstructions, 

and safety and directional signage. 

 

2. Contractor’s employees shall take all reasonable means not to interrupt the flow of student traffic 

in building corridors, lobbies, stairs and exterior walks. All necessary and reasonable safety 

precautions shall be taken to prevent injury to building occupants while transporting materials and 

equipment through the work area. Providing safe, accessible, plywood-shielded pedestrian ways 

around construction may be required if a suitable alternative route is not available. 

 

3. At the beginning of the project, the USC Project Manager will establish the Contractor’s lay-down 

area. This area will also be used for the Contractor’s work vehicles. The lay-down area will be 

clearly identified to the contractor by the Project Manager, with a sketch or drawing provided to 

USC Parking Services. In turn, Parking Services will mark off this area with a sign containing the 

project name, Project Manager’s name, Contractor name and contact number, and end date. Where 

this area is subject to foot traffic, protective barriers will be provided as specified by the Project 

Manager. The area will be maintained in a neat and orderly fashion. 

 

4. Work vehicles parked in the lay down area (or designated parking areas) will be clearly marked and 

display a USC-furnished placard for identification. No personal vehicles will be allowed in this 

area, or in any areas surrounding the construction site. Personal vehicles must be parked in the 

perimeter parking lots or garages. Temporary parking permits can be obtained at the Contractor’s 

expense at the USC Parking Office located in the Pendleton Street parking garage.  Refer to the 

CAMPUS VEHICLE EXPECTATIONS (below) for additional information. 

 

5. Contractor is responsible for removal of all debris from the site, and is required to provide the 

necessary dumpsters which will be emptied on a regular basis. Construction waste must not be 

placed in University dumpsters. The construction site must be thoroughly cleaned with all trash 

picked up and properly disposed of on a daily basis and the site must be left in a safe and sanitary 

condition each day. The University will inspect job sites regularly and will fine any contractor 

found to be in violation of this requirement an amount of up to $1,000 per violation. 

 

6. The Contractor shall be responsible for erosion and sediment control measures where ground 

disturbances are made. 

 

PROJECT FENCING 

7. All construction projects with exterior impacts shall have construction fencing at the perimeter. 

Fencing shall be 6’ chain link with black or green privacy fabric (80-90% blockage). For fence 

panels with footed stands, sandbag weights shall be placed on the inside of the fence.  Ripped 

sandbags shall be replaced immediately. 

 

8. For projects with long fencing runs and/or high profile locations, decorative USC banners shall be 

used on top of privacy fabric; banners should be used at a ratio of one banner for every five fence 

panels. USC Project Manager will make arrangements for banner delivery for Contractor to hang. 

 

9. The use of plastic safety fencing is discouraged and shall only be used on a temporary basis (less 

than four weeks) where absolutely necessary. Safety fencing shall be a neon yellow-green, high-
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visibility fencing equal to ‘Kryptonight’ by Tenax. Safety fencing shall be erected and maintained 

in a neat and orderly fashion throughout the project. 

 

10. Vehicles and all other equipment shall be contained within a fenced area if they are on site for more 

than 3 consecutive calendar days. 

 

BEHAVIOR 

11. Fraternization between Contractor’s employees and USC students, faculty or staff is strictly 

prohibited. 

 

12. USC will not tolerate rude, abusive or degrading behavior on the job site.  Heckling and cat-calling 

directed toward students, faculty or staff or any other person on USC property is strictly prohibited. 

Any contractor whose employees violate this requirement will be assessed a fine of up to $500 per 

violation. 

 

13. Contractor’s employees must adhere to the University’s policy of maintaining a drug-free and 

tobacco-free campus. 

 

HAZARDOUS MATERIALS & SAFETY COMPLIANCE 

14. A USC Permit to Work must be signed prior to any work being performed by the general contractor 

or sub-contractor(s). 

 

15. The contractor will comply with all regulations set forth by OSHA and SCDHEC. Contractor must 

also adhere to USC's internal policies and procedures (available by request). Upon request, the 

contractor will submit all Safety Programs and Certificates of Insurance to the University for 

review. 

 

16. Contractor must notify the University immediately upon the discovery of suspect material which 

may contain asbestos or other such hazardous materials. These materials must not be disturbed until 

approved by the USC Project Manager. 

 

17. In the event of an OSHA inspection, the Contractor shall immediately call the Facilities Call 

Center, 803-777-4217, and report that an OSHA inspector is on site. An employee from USC’s 

Safety Unit will arrive to assist in the inspection. 

 

LANDSCAPE & TREE PROTECTION 

18. In conjunction with the construction documents, the USC Arborist shall direct methods to minimize 

damage to campus trees. Tree protection fencing is required to protect existing trees and other 

landscape features to be affected by a construction project. The location of this fence will be 

evaluated for each situation with the USC Arborist, Landscape Architect and Project Manager. Tree 

protection fencing may be required along access routes as well as within the project area itself. 

Fence locations may have to be reset throughout the course of the project. 

 

19. The tree protection fence shall be 6' high chain link fence with 80-90% privacy screening unless 

otherwise approved by USC Arborist and/or Landscape Architect. If the tree protection fence is 

completely within a screened jobsite fence perimeter, privacy fabric is not required.  In-ground 

fence posts are preferred in most situations for greater protection. If utility or pavement conflicts 

are present, fence panels in footed stands are acceptable. See attached detail for typical tree 

protection fencing. 

 

20. No entry, vehicle parking, or materials storage will be allowed inside the tree protection zone. A 4" 
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layer of mulch shall be placed over the tree protection area to maintain moisture in the root zone. 

 

21. Where it is necessary to cross walks, tree root zones (i.e., under canopy) or lawns the following 

protective measures shall be taken:  

 

a. For single loads up to 9,000 lbs., a 3/4" minimum plywood base shall be placed over 4” of 

mulch. 

b. For single loads over 9,000 lbs., two layers of 3/4" plywood shall be placed over 4” of 

mulch. 

c. Plywood sheets shall be replaced as they deteriorate or delaminate with exposure. 

d. For projects requiring heavier loads, a construction entry road consisting of 10' X 16' oak 

logging mats on 12" coarse, chipped, hardwood base. Mulch and logging mats shall be 

supplemented throughout the project to keep matting structurally functional. 

 

22. Damage to any trees during construction shall be assessed by the USC Arborist, who will stipulate 

what action will be taken for remediation of damage. The cost of any and all remediation will be 

assumed by the contractor at no additional cost to the project. Compensation for damages may be 

assessed up to $500 per caliper inch of tree (up to 8”) and $500 per inch of diameter at breast height 

(for trees over 8”). 

 

23. Damage to trunks and limbs, as well as disturbance of the root zone under the dripline of tree, 

including compaction of soil, cutting or filling, or storage of materials, shall qualify as damage and 

subject to remediation. 

 

24. Any damage to existing pavements or landscaping (including lawn areas and irrigation) will be 

remediated before final payment is made. 

 

TEMPORARY FACILITIES 

25. Contractor will be responsible for providing its own temporary toilet facilities, unless prior 

arrangements are made with the USC Project Manager. 

 

26. Use of USC communications facilities (telephones, computers, etc.) by the Contractor is prohibited, 

unless prior arrangements are made with the USC Project Manager. 

 

CAMPUS KEYS 

27. Contractor must sign a Contractor Key Receipt/Return form before any keys are issued. Keys must 

be returned immediately upon the completion of the work.  The Contractor will bear the cost of any 

re-keying necessary due to the loss of or failure to return keys. 

 

WELDING  

28. A welding (hot work) permit must be issued by the University Fire Marshall before any welding 

can begin inside a building. The USC Project Manager will coordinate. 

 

PROJECT EVALUATION & CLOSE-OUT 

29. For all projects over $100,000, including IDCs, a Contractor Performance Evaluation (SE 397) will 

be reviewed with the GC at the beginning of the project and a copy given to the GC. At the end of 

the project the form will be completed by the USC Project Manager and a Construction 

Performance rating will be established. 

 

30. Contractor must provide all O&M manuals, as-built drawings, and training of USC personnel on 

new equipment, controls, etc. prior to Substantial Completion. Final payment will not be made until 
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this is completed. 

 

CAMPUS VEHICLE EXPECTATIONS 

31. Personal vehicles must be parked in the perimeter parking lots or garages. Temporary parking 

permits can be obtained at the Contractor’s expense at the USC Parking Office located in the 

Pendleton Street parking garage. 

 

32. All motorized vehicle traffic on USC walkways and landscape areas must be approved by the USC 

Project Manager and Parking Division, have a USC parking placard, and be parked within the 

approved laydown area. Violators may be subject to ticketing, towing and fines. 

 

33. All motorized vehicles that leak or drip liquids are prohibited from traveling or parking on walks or 

landscaped areas. 

 

34. Drivers of equipment or motor vehicles that damage university hardscape or landscape will be held 

responsible for damages and restoration expense. 

 

35. All vehicles parked on landscape, hardscape, or in the process of service delivery, must display 

adequate safety devices, i.e. flashing lights, cones, signage, etc. 

 

36. All drivers of equipment and vehicles shall be respectful of University landscape, equipment, 

structures, fixtures and signage. 

 

37. All incidents of property damage shall be reported to Parking Services or the Work Management 

Center.  
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PERFORMANCE  BOND  

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name:         

Address:        

       

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the 
sum of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, 
executors, administrators, successors and assigns, jointly and severally, firmly by these presents. 
 
WHEREAS, Contractor has by written agreement dated           entered into a contract with Agency to construct 

State Project Name: USC Leiber College HVAC Renovation  

State Project Number: H27-Z313  

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form: HVAC renovations  

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: Watson Tate Savory Architects   

Address: 1316 Washington Street  

Columbia, SC 29201  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 
 
IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated 
herein, do each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent or 
representative. 
 
DATED this         day of       , 2      BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 

CONTRACTOR SURETY 

 

By:    

(Seal) 

 

By:    

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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PERFORMANCE BOND  

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency for the full and faithful performance of 
the contract, which is incorporated herein by reference. 
2. If the Contractor performs the contract, the Surety and the 
Contractor have no obligation under this Bond, except to 
participate in conferences as provided in paragraph 3.1. 
3. The Surety's obligation under this Bond shall arise after: 
3.1 The Agency has notified the Contractor and the Surety at 

the address described in paragraph 10 below, that the 
Agency is considering declaring a Contractor Default and 
has requested and attempted to arrange a conference with 
the Contractor and the Surety to be held not later than 15 
days after receipt of such notice to discuss methods of 
performing the Contract.  If the Agency, the Contractor and 
the Surety agree, the Contractor shall be allowed a 
reasonable time to perform the Contract, but such an 
agreement shall not waive the Agency's right, if any, 
subsequently to declare a Contractor Default; or 

3.2 The Agency has declared a Contractor Default and formally 
terminated the Contractor's right to complete the Contract. 

4. The Surety shall, within 15 days after receipt of notice of 
the Agency's declaration of a Contractor Default, and at the 
Surety's sole expense, take one of the following actions: 
4.1 Arrange for the Contractor, with consent of the Agency, to 

perform and complete the Contract; or 
4.2 Undertake to perform and complete the Contract itself, 

through its agents or through independent contractors; or 
4.3 Obtain bids or negotiated proposals from qualified  

contractors acceptable to the Agency for a contract for 
performance and completion of the Contract, arrange for a 
contract to be prepared for execution by the Agency and the 
contractor selected with the Agency's concurrence, to be 
secured with performance and payment bonds executed by 
a qualified surety equivalent to the Bonds issued on the 
Contract, and pay to the Agency the amount of damages as 
described in paragraph 7 in excess of the Balance of the 
Contract Sum incurred by the Agency resulting from the 
Contractor Default; or 

4.4 Waive its right to perform and complete, arrange for 
completion, or obtain a new contractor, and: 
4.4.1 After investigation, determine the amount for which 
it may be liable to the Agency and, within 60 days of 
waiving its rights under this paragraph, tender payment 
thereof to the Agency; or 
4.4.2 Deny liability in whole or in part and notify the 
Agency, citing the reasons therefore. 

5. Provided Surety has proceeded under paragraphs 4.1, 4.2, 
or 4.3, the Agency shall pay the Balance of the Contract Sum to 
either: 
5.1 Surety in accordance with the terms of the Contract; or 
5.2 Another contractor selected pursuant to paragraph 4.3 to 

perform the Contract. 
5.3 The balance of the Contract Sum due either the Surety or 

another contractor shall be reduced by the amount of 
damages as described in paragraph 7. 

6. If the Surety does not proceed as provided in paragraph 4 
with reasonable promptness, the Surety shall be deemed to be in 
default on this Bond 15 days after receipt of written notice from 
the Agency to the Surety demanding that the Surety perform its 
obligations under this Bond, and the Agency shall be entitled to 
enforce any remedy available to the Agency. 

6.1 If the Surety proceeds as provided in paragraph 4.4 and the 
Agency refuses the payment tendered or the Surety has 
denied liability, in whole or in part, then without further 
notice the Agency shall be entitled to enforce any remedy 
available to the Agency. 

6.2 Any dispute, suit, action or proceeding arising out of or 
relating to this Bond shall be governed by the Dispute 
Resolution process defined in the Contract Documents and 
the laws of the State of South Carolina. 

7. After the Agency has terminated the Contractor's right to 
complete the Contract, and if the Surety elects to act under 
paragraph 4.1, 4.2, or 4.3 above, then the responsibilities of the 
Surety to the Agency shall be those of the Contractor under the 
Contract, and the responsibilities of the Agency to the Surety 
shall those of the Agency under the Contract.  To a limit of the 
amount of this Bond, but subject to commitment by the Agency 
of the Balance of the Contract Sum to mitigation of costs and 
damages on the Contract, the Surety is obligated to the Agency 
without duplication for: 
7.1 The responsibilities of the Contractor for correction of 

defective Work and completion of the Contract; and 
7.2 Additional legal, design professional and delay costs 

resulting from the Contractor's Default, and resulting from 
the actions or failure to act of the Surety under paragraph 4; 
and 

7.3 Damages awarded pursuant to the Dispute Resolution 
Provisions of the Contract. Surety may join in any Dispute 
Resolution proceeding brought under the Contract and shall 
be bound by the results thereof; and  

7.4 Liquidated Damages, or if no Liquidated Damages are 
specified in the Contract, actual damages caused by delayed 
performance or non-performance of the Contractor. 

8. The Surety shall not be liable to the Agency or others for 
obligations of the Contractor that are unrelated to the Contract, 
and the Balance of the Contract Sum shall not be reduced or set-
off on account of any such unrelated obligations.  No right of 
action shall accrue on this Bond to any person or entity other than 
the Agency or its heirs, executors, administrators, or successors. 
9. The Surety hereby waives notice of any change, including 
changes of time, to the contract or to related subcontracts, 
purchase orders and other obligations. 
10. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the address shown on the signature page. 
11. Definitions 
11.1 Balance of the Contract Sum: The total amount payable by 

the Agency to the Contractor under the Contract after all 
proper adjustments have been made, including allowance to 
the Contractor of any amounts to be received by the Agency 
in settlement of insurance or other Claims for damages to 
which the Contractor si entitled, reduced by all valid and 
proper payments made to or on behalf of the Contractor 
under the Contract. 

11.2 Contractor Default: Failure of the Contractor, which has 
neither been remedied nor waived, to perform the Contract 
or otherwise to comply with the terms of the Contract. 
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LABOR  &  MATERIAL  PAYMENT  BOND  

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name:         

Address:        

       

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the 
sum of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, 
executors, administrators, successors and assigns, jointly and severally, firmly by these presents. 

 

WHEREAS, Contractor has by written agreement dated          entered into a contract with Agency to construct  

State Project Name: USC Lieber College HVAC Renovation  

State Project Number: H27-Z313  

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form: HVAC renovations  

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: Watson Tate Savory Architects  

Address: 1316 Washington Street  

Columbia, SC 29201  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 
 
 

 
IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated 
herein, do each cause this Labor & Material Payment Bond to be duly executed on its behalf by its authorized officer, agent 
or representative. 
 
DATED this         day of       , 2      BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 

CONTRACTOR SURETY 

 

By:   

(Seal) 

 

By:   

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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LABOR & MATERIAL PAYMENT BOND  

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency to pay for all labor, materials and 
equipment required for use in the performance of the Contract, 
which is incorporated herein by reference. 
2. With respect to the Agency, this obligation shall be null and 
void if the Contractor: 
2.1 Promptly makes payment, directly or indirectly, for all sums 

due Claimants; and 
2.2 Defends, indemnifies and holds harmless the Agency from 

all claims, demands, liens or suits by any person or entity 
who furnished labor, materials or equipment for use in the 
performance of the Contract. 

3. With respect to Claimants, this obligation shall be null and 
void if the Contractor promptly makes payment, directly or 
indirectly, for all sums due. 
4. With respect to Claimants, and subject to the provisions of 
Title 29, Chapter 5 and the provisions of §11-35-3030(2)(c) of 
the SC Code of Laws, as amended, the Surety’s obligation under 
this Bond shall arise as follows: 
4.1 Every person who has furnished labor, material or rental 

equipment to the Contractor or its subcontractors for the 
work specified in the Contract, and who has not been paid in 
full therefore before the expiration of a period of ninety (90) 
days after the date on which the last of the labor was done or 
performed by him or material or rental equipment was 
furnished or supplied by him for which such claim is made, 
shall have the right to sue on the payment bond for the 
amount, or the balance thereof, unpaid at the time of 
institution of such suit and to prosecute such action for the 
sum or sums justly due him. 

4.2 A remote claimant shall have a right of action on the 
payment bond upon giving written notice by certified or 
registered mail to the Contractor within ninety (90) days 
from the date on which such person did or performed the 
last of the labor or furnished or supplied the last of the 
material or rental equipment upon which such claim is 
made. 

4.3 Every suit instituted upon a payment bond shall be brought 
in a court of competent jurisdiction for the county or circuit 
in which the construction contract was to be performed, but 
no such suit shall be commenced after the expiration of o ne 
year after the day on which the last of the labor was 
performed or material or rental equipment was supplied by 
the person bringing suit. 

5. When the Claimant has satisfied the conditions of paragraph 4, 
the Surety shall promptly and at the Surety’s expense take the 
following actions: 
5.1 Send an answer to the Claimant, with a copy to the Agency, 

within sixty (60) days after receipt of the claim, stating the 
amounts that are undisputed and the basis for challenging 
any amounts that are disputed. 

5.2 Pay or arrange for payment of any undisputed amounts. 
5.3 The Surety’s failure to discharge its obligations under this 

paragraph 5 shall not be deemed to constitute a waiver of 
defenses the Surety or Contractor may have or acquire as to 
a claim.  However, if the Surety fails to discharge its 
obligations under this paragraph 5, the Surety shall 
indemnify the Claimant for the reasonable attorney’s fees 
the Claimant incurs to recover any sums found to be due and 
owing to the Claimant. 

6. Amounts owed by the Agency to the Contractor under the 
Contract shall be used for the performance of the Contract and to 
satisfy claims, if any, under any Performance Bond.  By the 
Contractor furnishing and the Agency accepting this Bond, they 
agree that all funds earned by the contractor in the performance 
of the Contract are dedicated to satisfy obligations of the 
Contractor and the Surety under this Bond, subject to the 
Agency’s prior right to use the funds for the completion of the 
Work. 
7. The Surety shall not be liable to the Agency, Claimants or 
others for obligations of the Contractor that are unrelated to the 
Contract.  The Agency shall not be liable for payment of any 
costs or expenses of any claimant under this bond, and shall have 
under this Bond no obligations to make payments to, give notices 
on behalf of, or otherwise have obligations to Claimants under 
this Bond. 
8. The Surety hereby waives notice of any change, including 
changes of time, to the Contract or to related Subcontracts, 
purchase orders and other obligations. 
9. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the addresses shown on the signature page.  
Actual receipt of notice by Surety, the Agency or the contractor, 
however accomplished, shall be sufficient compliance as of the 
date received at the address shown on the signature page. 
10. By the Contractor furnishing and the Agency accepting this 
Bond, they agree that this Bond has been furnished to comply 
with the statutory requirements of the South Carolina Code of 
Laws, as amended, and further, that any provision in this Bond 
conflicting with said statutory requirements shall be deemed 
deleted herefrom and provisions conforming to such statutory or 
other legal requirement shall be deemed incorporated herein.  
The intent is that this Bond shall be construed as a statutory Bond 
and not as a common law bond. 
11. Upon request of any person or entity appearing to be a 
potential beneficiary of this bond, the Contractor shall promptly 
furnish a copy of this Bond or shall permit a copy to be made. 
12. Any dispute, suit, action or proceeding arising out of or 
relating to this Bond shall be governed by the laws of the State of 
South Carolina. 
13. DEFINITIONS 

13.1 Claimant:  An individual or entity having a direct contract 
with the Contractor or with a Subcontractor of the 
Contractor to furnish labor, materials, or equipment for use 
in the performance of the Contract.  The intent of this 
Bond shall be to include without limitation in the terms 
“labor, materials or equipment” that part of water, gas, 
power, light, heat, oil, gasoline, telephone service or rental 
equipment used in the Contract, architectural and 
engineering services required for performance of the Work 
of the Contractor and the Contractor’s Subcontractors, and 
all other items for which a mechanic’s lien might otherwise 
be asserted. 

13.2 Remote Claimant:  A person having a direct contractual 
relationship with a subcontractor of the Contractor or 
subcontractor, but no contractual relationship expressed or 
implied with the Contractor. 

13.3 Contract:  The agreement between the Agency and the 
Contractor identified on the signature page, including all 
Contract Documents and changes thereto. 
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SE-380 CHANGE ORDER NO.:        

CHANGE  ORDER  TO  CONSTRUCTION  CONTRACT 
  

AGENCY: University of South Carolina  

PROJECT NAME: USC Lieber College HVAC Renovation  

PROJECT NUMBER: H27-Z313  
  

CONTRACTOR:        CONTRACT DATE:        

  

This Contract is changed as follows: (Insert description of change in space provided below) 

      

  

ADJUSTMENTS IN THE CONTRACT SUM: 

1. Original Contract Sum:  $       

2. Change in Contract Sum by previously approved Change Orders:        

3. Contract Sum prior to this Change Order  $    0.00 

4. Amount of this Change Order:        

5. New Contract Sum, including this Change Order:  $    0.00 

ADJUSTMENTS IN THE CONTRACT TIME: 

1. Original Substantial Completion Date:        

2. Sum of previously approved increases and decreases in Days:       Days 

3. Change in Days for this Change Order       Days 

4. New Substantial Completion Date:        

  

CONTRACTOR ACCEPTANCE: 

 

BY:  Date:         
(Signature of Representative) 

Print Name:         
 

A/E RECOMMENDATION FOR ACCEPTANCE: 

 

BY:  Date:         
(Signature of Representative) 

Print Name:         
 

AGENCY ACCEPTANCE AND CERTIFICATION: 

 

BY:  Date:         
(Signature of Representative) 

Print Name:         

Change is within Agency Construction Contract Change Order Certification of: $          Yes   No   
  

Office of the State Engineer Authorization for change exceeding Agency Construction Contract Change Order Certification: 

AUTHORIZED BY:  DATE:        
(OSE Project Manager) 

  

SUBMIT THE FOLLOWING TO OSE 

1. SE-380, fully completed and signed by the Contractor, A/E and Agency; 
2. Detailed back-up information from the Contractor/Subcontractor(s) that justifies the costs and schedule changes shown. 
3. If any item exceeds Agency certification, OSE will authorize the SE-380 and return to Agency. 
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SECTION 01100 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Work covered by the Contract Documents. 
2. Work under other Contracts 
3. Use of premises. 
4. Specification formats and conventions. 
5. Alternates 
6. Schedule of Values 
7. Project management and coordination 
8. Temporary facilities 
9. Security Requirements 

1.2 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification: USC Lieber College HVAC Renovation. 
1. Project Location:  902 Sumter Street, Columbia, SC 29208 

B. Owner: University of South Carolina. 
1. Owner's Representative:  Jeff Abrams, AIA  Project Manager. 

C. Architect: J. Sanders Tate, Watson Tate Savory Architects, Inc. 

D. The Work consists of the following: 
 

Project will include: Replacement of existing fan coil HVAC system.  Work 
includes demolition of some existing walls and acoustical ceilings and existing 
HVAC piping and equipment, and new HVAC, electrical, fire alarm, walls, soffits, 
and doors. The Owner will purchase and provide fan coil units for the 
project and provide them to the Contractor for installation.  

1.3 WORK UNDER OTHER CONTRACTS 

A. Owner procured Inspection/Testing  Agent : 
1. Independent Inspections/Testing agent for testing/inspections by the Owner.  

B. There are two active projects that will be occurring simultaneously in Lieber 
College. The other project is called USC Lieber College Misc. Interior 
Renovations and consists of demolition of existing walls , cabinetry, and carpet,  
and construction of  new interior partitions and doors, new acoustical ceilings,  
adjustments to fire sprinkler head locations, and new light fixtures. The 
Contractors for both of these active projects will be required to coordinate their 
work. For example: The Misc Interiors project Contractor will demolish certain 
interior partitions, cabinets, and finish items prior to the installation of new 
HVAC equipment and then complete the remainder of the Misc. Interiors work. 
There are multiple areas of required coordination. Painting will be by Owner. 
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1.4 USE OF PREMISES 

A. General:  Contractor shall limit use of premises to areas defined by the Construction 
Documents. 

B. The land around Lieber College is not available to the Contractor, except where work is 
required.  The only path to the building is from Sumter Street directly to the front door 
of the building.  The closest vehicle assess is Sumter Street.  No construction activity is 
allowed on the Horseshoe side of the building.  There will be no use of construction 
waste containers (dumpsters) on USC property or on Sumter Street. Removal of 
demolition items shall be before 8 am or between 4 and 6 pm Monday – Friday through 
the front of Lieber to vehicles parked on Sumter Street.  Contractor shall remove 
demolition items in covered carts/boxes/etc and put directly into truck parked on 
Sumter Street.  Cover debris in truck. Remove truck with debris daily.  Contractor shall 
take care not to damage USC property in this process.  Any damage must be corrected 
to condition that existed at start of this project.  Deliveries to site shall be made from 
Sumter Street side of the building and need to be coordinated with USC to not interfere 
with pedestrian and vehicular activities in this area. 

C. No on or off site Contractor parking will be provided. . 

1.5 CONTRACT DOCUMENTS INCONSISTENCIES: 

A. In the event of inconsistencies within or between part of the Contract Documents or 
between the Contract Documents and applicable standards, codes and ordinances, the 
Contractor shall: 
1. Provide the better quality work or greater quantity of Work; or, 
2. Comply with the more stringent requirement; either or both in accordance with 

the Architect’s interpretation. 
 

1.6        ALTERNATES: 
 
    A,     Alternate No. One: Contractor to include working with Owner’s commissioning agent. 
            No commissioning of project in the Base Bid. 
 

 
1.8 SCHEDULE OF VALUES  

    A. Contractor to provide a Schedule of Values following the Project Manual Table of 
Contents utilizing the AIA Document G703. Provide sufficient breakdown to facilitate 
continued evaluation of Applications for Payment. Submit draft Schedule of Values for 
review and approval. 

1.10  CONTRACTOR’S CONSTRUCTION SCHEDULEA 

   A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal chart-type, 
Contractor's Construction Schedule within  21 twenty-one days of date established in 
the Notice to Proceed.  Base schedule on the Preliminary Construction Schedule and 
whatever updating and feedback was received since the start of Project. 
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B. Preparation:  Indicate each significant construction activity separately.  Identify first 
workday of each week with a continuous vertical line. 

1. For construction activities that require 3 months or longer to complete, indicate 
an estimated completion percentage in 10 percent increments within time bar. 

2. Activities:  Indicate the estimated time duration, sequence requirements, and 
relationship of each activity in relation to other activities.  Include estimated time 
frames for the following activities: 

a. Preparation and processing of submittals. 
b. Mobilization and demobilization. 
c. Receiving Permits. 
d. Fencing and Protection. 
e. Abatement. Completion in progress phases 
f. Removal of materials before gross demolition, 
g. Utility interruptions. 
h. Gross Demolition – identify a minimum of four separate phases 
i. Backfill and Site Grading. 
j. Work by Owner that may affect or be affected by Contractor's activities. 
k. Testing. 

3. Critical Path Activities:  Identify critical path activities, including those for interim 
completion dates.  Scheduled start and completion dates shall be consistent with 
Contract milestone dates. 

1.11 REPORTS 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 
information concerning events at Project site : 

a. List of subcontractors at Project site. 
b. Accidents. 
c. Stoppages, delays, shortages, and losses. 
d. Orders and requests of authorities having jurisdiction. 
e. Services connected and disconnected. 
f. Equipment or system tests and startups. 

 
1.12 COORDINATION WITH OWNER 

 
A. Coordination of this work with the Owner is of utmost importance. The Owner must 

have access to the site and adjoining areas and facilities to be able to continue 
ongoing programs. Other portions of this facility may be occupied during this 
construction. The Owner reserves the right to limit construction activities, park-
ing or access to the construction site due to special events on campus (i.e. 
home football games, commencement, etc.) 

 
B. The Contractor shall maintain the site in a clean and safe condition so that use by 

the Owner will not be unreasonably impeded. 
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C. There will be continual vehicular and pedestrian traffic in and adjacent to the work 
site. The Contractor shall be responsible for any safety barricading of the work 
site to insure the safety of the site for these pedestrians. 

 
D. The Contractor shall be responsible for providing any and all traffic control devices 

necessary for the prosecution of this work. The Contractor shall accomplish the 
scope of work specified in these documents in such manner as to minimize 
traffic disruption. 

 
E. The Owner reserves the right to limit excessively loud construction activities during 

academic examination periods or other special occasions at the University. 

 

1.13 CONTRACTOR'S CONSTRUCTIONMEETINGS 

 
A. PROJECT MEETINGS 

 
Pre-construction Conference: Prior to the start of work there shall be a conference at-
tended by the Contractor, Subcontractor(s), the Owner’s Representative, and other par-
ties who may be designated by the Owner, to be convened at the work site for the pur-
pose of reviewing the specifications and job condition and resolving any questions aris-
ing. The date and time of this pre-construction conference shall be coordinated with both 
the Owner and the A/E. 
 

B. Contractor's Construction Meeting and Schedule Updating:  At weekly intervals, Hold a 
construction progress meeting to include Contractor, Owner’s representative, 
active subcontractors, architect and engineers, monitoring agent, and other 
pertinent representatives. Agenda for this meeting should, at a minimum: 
review current and scheduled activities, review progress, and review upcoming 
work activities. Subsequent to the meeting the Contractor shall issue project 
meeting minutes to the entire team and: 

a. Revise schedule immediately after each meeting or other activity where revisions 
have been recognized or made.  Issue updated schedule concurrently 
with the report of each such meeting. 

b. Include a report with updated schedule that indicates every change, including, 
but not limited to, changes in logic, durations, actual starts and finishes, 
and activity durations. 

c. As the Work progresses, indicate Actual Completion percentage for each activity. 

C. Distribution:  Distribute copies of approved schedule to Architect Owner, separate 
contractors, testing and inspecting agencies, and other parties identified by 
Contractor with a need-to-know schedule responsibility. 
 

 
1.14  TOBACCO FREE 
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The University of South Carolina is a tobacco-free campus. All forms of tobacco and 
smoke related products are prohibited under this policy. Along with cigarettes, the ban 
includes chewing tobacco, smokeless tobacco and electronic cigarettes. This ban ap-
plies to all university faculty, staff, students and campus visitors and is in place for all 
USC campuses, as well as university-owned and leased facilities. 

 
1.14 TEMPORARY BARRICADES 

 
The Contractor shall be responsible for furnishing and maintaining all necessary barricades, 
fencing and other required barriers to insure the safety of the site. 
 

1.15 TEMPORARY TREE AND PLANT PROTECTION 
 
Particular care shall be taken in avoiding existing trees and other landscape material within 
the confines of or adjacent to Lieber and in the garden. The Contractor shall be responsible 
for furnishing and maintaining all necessary material and installations to fully comply with 
the campus tree protection plans. 

 
. 

1.16 TEMPORARY UTILITIES AND FACILITIES 

A. Water Service:  Use of Owner's existing water service facilities will be permitted.,  

B. Sanitary Facilities:  Designated toilet, wash facilities, and drinking water within Lieber 
College will be provided for use of construction personnel.  The Contractor is 
responsible for maintaining these facilities and returning them after the project 
to the condition when they were provided. 

C. Electric Power Service: the Owner will allow the use of existing building  power for this 
project.  

D. Fire Alarm:  Maintain existing fire alarm in active service to the greatest extent possible 
during construction. Coordinate alarm outages with notification to USC Fire and 
Safety. 

1.17 SUPPORT FACILITIES INSTALLATION 

A. Project Identification and Temporary Signs:  Install Project identification to inform public 
and individuals seeking entrance to Project.  Unauthorized signs are not permitted. 

a. Provide temporary, directional signs for construction personnel and visitors. 
b. Maintain and touchup signs so they are legible at all times. 

B. Construction Sign: Provide construction sign as shown on drawings. 

a. Title of Project: USC Lieber College HVAC Renovation 

b. No graphic/image required for sign 
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c. Provide contractor and design team information: architect, civil engineer, 
environmental engineer. 

C. Waste Disposal Facilities:  Provide waste-collection containers for transporting waste in 
sizes adequate to handle waste from construction operations.   

1.18 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Temporary Fire Protection:  Install and maintain temporary fire-protection types needed 
to protect against reasonably predictable and controllable fire losses.  Comply with 
NFPA 241. 

a. Prohibit smoking in all areas. 
b. Supervise torch cutting operations and similar sources of fire ignition according to 

requirements of authorities having jurisdiction. 
c. Develop and supervise an overall fire-prevention and -protection program for 

personnel at Project site.  Review needs with local fire department and 
establish procedures to be followed.  Instruct personnel in methods and 
procedures.  Post warnings and information. 

1.18.1.2 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 
and abuse, limit availability of temporary facilities to essential and intended uses. 

2 PRODUCTS (Not Used) 

3 EXECUTION (Not Used) 

END OF SECTION 01100 
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SECTION 01731 - CUTTING AND PATCHING 

PART 1 - GENERAL 

1.1 SUMMARY  

A. This Section includes procedural requirements for cutting and patching. 

B. See Divisions 2 through 16 Sections for specific requirements and limitations 
applicable to cutting and patching individual parts of the Work. 

1.2 SUBMITTALS 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 7 
days before the time cutting and patching will be performed, requesting approval to 
proceed.  Include the following information: 
1. Extent:  Describe cutting and patching, show how they will be performed, and 

indicate why they cannot be avoided. 
2. Changes to In-Place Construction:  Describe anticipated results.  Include 

changes to structural elements and operating components as well as changes in 
building's appearance and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the 
Work. 

4. Dates:  Indicate when cutting and patching will be performed. 
5. Utility Services and Mechanical/Electrical Systems:  List services/systems that 

cutting and patching procedures will disturb or affect.  List services/systems that 
will be relocated and those that will be temporarily out of service.  Indicate how 
long services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement to 
structural elements, submit details and engineering calculations showing 
integration of reinforcement with original structure. 

7. Architect's Approval:  Obtain approval of cutting and patching proposal before 
cutting and patching.  Approval does not waive right to later require removal and 
replacement of unsatisfactory work. 

1.3 QUALITY ASSURANCE 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 
change their load-carrying capacity or load-deflection ratio. 

B. Operational Elements:  Do not cut and patch operating elements and related 
components in a manner that results in reducing their capacity to perform as intended 
or that results in increased maintenance or decreased operational life or safety. 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related 
components in a manner that could change their load-carrying capacity, that results in 
reducing their capacity to perform as intended, or that results in increased maintenance 
or decreased operational life or safety. 

D. Visual Requirements:  Do not cut and patch construction in a manner that results in 
visual evidence of cutting and patching.  Do not cut and patch construction exposed on 
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the exterior or in occupied spaces in a manner that would, in Architect's opinion, 
reduce the building's aesthetic qualities.  Remove and replace construction that has 
been cut and patched in a visually unsatisfactory manner. 

1.4 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 
damaged during cutting and patching operations, by methods and with materials so as 
not to void existing warranties. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. General:  Comply with requirements specified in other Sections. 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed 
surfaces, use materials that visually match in-place adjacent surfaces to the fullest 
extent possible. 
1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of in-place materials. 
 
C.     Existing spray applied fire-proofing at beams and columns to be replaced if damaged 

due to construction with UL rated 2 hour fireproofing.  Underside of decks is not 
fireproofed. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to be cut and patched and conditions under which cutting and 
patching are to be performed. 
1. Compatibility:  Before patching, verify compatibility with and suitability of 

substrates, including compatibility with in-place finishes or primers. 
2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected. 

3.2 PREPARATION 

A. Temporary Support:  Provide temporary support of Work to be cut. 

B. Protection:  Protect in-place construction during cutting and patching to prevent 
damage.  Provide protection from adverse weather conditions for portions of Project 
that might be exposed during cutting and patching operations. 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 
passage to adjoining areas. 
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3.3 PERFORMANCE 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 
and patching at the earliest feasible time, and complete without delay. 
1. Cut in-place construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 
surfaces to their original condition. 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 
similar operations, including excavation, using methods least likely to damage 
elements retained or adjoining construction.  If possible, review proposed procedures 
with original Installer; comply with original Installer's written recommendations. 
1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots as small as possible, neatly to 
size required, and with minimum disturbance of adjacent surfaces.  Temporarily 
cover openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 
surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or 
a diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Division 2 
Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 
to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 
to prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are 
complete. 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 
operations following performance of other Work.  Patch with durable seams that are as 
invisible as possible.  Provide materials and comply with installation requirements 
specified in other Sections. 
1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate integrity of installation. 
2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will eliminate 
evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 
finished area into another, patch and repair floor and wall surfaces in the new 
space.  Provide an even surface of uniform finish, color, texture, and 
appearance.  Remove in-place floor and wall coverings and replace with new 
materials, if necessary, to achieve uniform color and appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 
even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 
enclosure to a weathertight condition. 

D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  
Completely remove paint, mortar, oils, putty, and similar materials. 
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END OF SECTION 01731 
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SECTION 05700 - DECORATIVE METAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes exterior custom ornamental metal items: 

1. Coated aluminum grille to mimic window in front of dormer HVAC louver 

1.2 SYSTEM DESCRIPTION 

A. System performance to provide for expansion and contraction within system component caused 

by temperature cycling. 

B. Structural Performance:  Provide attachment capable of withstanding effects of gravity loads 

and wind loads based on uniform pressure as shown on Structural Drawing, acting inward or 

outward, without permanent deformation of components, fasteners, and anchors. 

1.3 SUBMITTALS 

A. Product Data:  For each product indicated. 

B. Shop Drawings:   

1. Show details of fabrication and installation.  Indicate materials, finishes, fasteners, 

anchorages, and accessory items. 

2. Indicate layout, dimensions, spacing of components, anchorage and installation details. 

3. Field verify dimensions before fabrication. 

C. Samples:  For each type of exposed finish required – 2” x 12” minimum size. 

1.4 WARRANTY 

A. Provide manufacturer’s twenty-year warranty for flouropolymer coatings. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Custom system for complete installation to meet profiles and details shown on 

drawings 
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2.2 METAL GRILLE 

A. Aluminum:  Provide alloy and temper recommended by aluminum producer and finisher with 

strength and durability properties not less than that of alloy and temper designated below. 

1. Extruded Bars and Shapes:  ASTM B 221, Alloy 6063-T5/T52. 

2.3 MISCELLANEOUS MATERIALS 

A. Fasteners:  Same basic metal as fastened metal; concealed, unless otherwise indicated, with 

Phillips flat-head screws for exposed fasteners. 

B. Anchors:  Fabricated from corrosion-resistant materials 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 per ASTM E 488. 

C. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy 

welded. 

2.4 FABRICATION 

A. Form ornamental metal true to line and level with true curves and accurate angles and surfaces.  

Finish exposed surfaces to smooth, sharp, well-defined lines and arris. 

B. Mill joints to a tight, hairline fit.  Cope or miter corner joints.  Fabricate connections that will be 

exposed to weather in a manner to exclude water. 

C. Comply with AWS for recommended practices in shop welding.  Clean exposed welded joints 

of flux, and dress exposed and contact surfaces. 

2.5 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 

recommendations for applying and designating finishes.  Protect mechanical finishes by 

applying a strippable, temporary protective covering before shipping. 

B. Aluminum Finishes:  Designations are as established by the Aluminum Association. 

1. High-Performance Organic Finish:  AA-C12C42R1x, fluoropolymer thermocured system 

with fluoropolymer coats containing not less than 70 percent polyvinylidene fluoride 

resin by weight. 

a. System:  Three Coat. 

b. Color and Gloss:  Non-Exotic custom color as selected by Architect; metallic. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Provide anchorage devices and fasteners where necessary for securing to in-place construction. 

B. Set products accurately in location, alignment, and elevation.  Fit exposed connections 

accurately together to form tight, hairline joints or, where indicated, with uniform reveals and 

spaces for sealants and joint fillers. 

C. Do not cut or abrade finishes that cannot be completely restored in the field.  Return items with 

such finishes to the shop for required alterations, followed by complete refinishing, or provide 

new units as required. 

D. Install concealed gaskets, joint fillers, insulation, and flashings as work progresses. 

E. Restore protective coverings that have been damaged during shipment or installation.  Remove 

protective coverings only when there is no possibility of damage from other work. 

F. Corrosion Protection:  Coat concealed surfaces of aluminum that will be in contact with grout, 

concrete, masonry, wood, or dissimilar metals, with a heavy coat of bituminous paint. 

 

END OF SECTION 05700 
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SECTION 078413 - PENETRATION FIRESTOPPING 

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. Penetrations in fire-resistance-rated walls. 

2. Penetrations in horizontal assemblies. 

3. Penetrations in smoke barriers. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Product Schedule:  For each penetration firestopping system.  Include location and 

design designation of qualified testing and inspecting agency. 

1. Where Project conditions require modification to a qualified testing and 

inspecting agency's illustration for a particular penetration firestopping condition, 

submit illustration, with modifications marked, approved by penetration 

firestopping manufacturer's fire-protection engineer as an engineering judgment 

or equivalent fire-resistance-rated assembly. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For qualified Installer. 

B. Installer Certificates:  From Installer indicating penetration firestopping has been 

installed in compliance with requirements and manufacturer's written 

recommendations. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 

qualified testing agency, for penetration firestopping. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  A firm experienced in installing penetration firestopping 

similar in material, design, and extent to that indicated for this Project, whose work has 

resulted in construction with a record of successful performance.  Qualifications 

include having the necessary experience, staff, and training to install manufacturer's 

products per specified requirements.  Manufacturer's willingness to sell its penetration 

firestopping products to Contractor or to Installer engaged by Contractor does not in 

itself confer qualification on buyer. 

B. Fire-Test-Response Characteristics:  Penetration firestopping shall comply with the 

following requirements: 

1. Penetration firestopping tests are performed by a qualified testing agency 

acceptable to authorities having jurisdiction. 

2. Penetration firestopping is identical to those tested per testing standard 

referenced in "Penetration Firestopping" Article.  Provide rated systems 

complying with the following requirements: 

a. Penetration firestopping products bear classification marking of qualified 

testing and inspecting agency. 

b. Classification markings on penetration firestopping correspond to 

designations listed by the following: 

1) UL in its "Fire Resistance Directory." 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install penetration firestopping when ambient or 

substrate temperatures are outside limits permitted by penetration firestopping 

manufacturers or when substrates are wet because of rain, frost, condensation, or other 

causes. 

B. Install and cure penetration firestopping per manufacturer's written instructions using 

natural means of ventilations or, where this is inadequate, forced-air circulation. 

1.7 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that penetration 

firestopping is installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to 

accommodate penetration firestopping. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of 

the following: 

1. Grace Construction Products. 

2. Hilti, Inc. 

3. Johns Manville. 

4. 3M Fire Protection Products. 

5. Tremco, Inc.; Tremco Fire Protection Systems Group. 

6. USG Corporation. 

2.2 PENETRATION FIRESTOPPING 

A. Provide penetration firestopping that is produced and installed to resist spread of fire 

according to requirements indicated, resist passage of smoke and other gases, and 

maintain original fire-resistance rating of construction penetrated.  Penetration 

firestopping systems shall be compatible with one another, with the substrates forming 

openings, and with penetrating items if any. 

B. Penetrations in Fire-Resistance-Rated Walls:  Provide penetration firestopping with 

ratings determined per ASTM E 814 or UL 1479, based on testing at a positive pressure 

differential of 0.01-inch wg. 

1. F-Rating:  Not less than the fire-resistance rating of constructions penetrated. 

C. Penetrations in Horizontal Assemblies:  Provide penetration firestopping with ratings 

determined per ASTM E 814 or UL 1479, based on testing at a positive pressure 

differential of 0.01-inch wg. 

1. F-Rating:  At least 1 hour, but not less than the fire-resistance rating of 

constructions penetrated. 

2. T-Rating:  At least 1 hour, but not less than the fire-resistance rating of 

constructions penetrated except for floor penetrations within the cavity of a wall. 

D. VOC Content:  Penetration firestopping sealants and sealant primers shall comply with 

the following limits for VOC content when calculated according to 40 CFR 59, Subpart 

D (EPA Method 24): 

1. Sealants:  250 g/L. 

2. Sealant Primers for Nonporous Substrates:  250 g/L. 

3. Sealant Primers for Porous Substrates:  775 g/L. 

E. Accessories:  Provide components for each penetration firestopping system that are 

needed to install fill materials and to maintain ratings required.  Use only those 
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components specified by penetration firestopping manufacturer and approved by 

qualified testing and inspecting agency for firestopping indicated. 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-wool-fiber or rock-wool-fiber insulation. 

b. Sealants used in combination with other forming/damming/backing 

materials to prevent leakage of fill materials in liquid state. 

c. Fire-rated form board. 

d. Fillers for sealants. 

2. Temporary forming materials. 

3. Substrate primers. 

4. Collars. 

5. Steel sleeves. 

2.3 FILL MATERIALS 

A. Cast-in-Place Firestop Devices:  Factory-assembled devices for use in cast-in-place 

concrete floors and consisting of an outer metallic sleeve lined with an intumescent 

strip, a radial extended flange attached to one end of the sleeve for fastening to concrete 

formwork, and a neoprene gasket. 

B. Latex Sealants:  Single-component latex formulations that do not re-emulsify after 

cure during exposure to moisture. 

C. Firestop Devices:  Factory-assembled collars formed from galvanized steel and lined 

with intumescent material sized to fit specific diameter of penetrant. 

D. Intumescent Composite Sheets:  Rigid panels consisting of aluminum-foil-faced 

elastomeric sheet bonded to galvanized-steel sheet. 

E. Intumescent Putties:  Nonhardening dielectric, water-resistant putties containing no 

solvents, inorganic fibers, or silicone compounds. 

F. Intumescent Wrap Strips:  Single-component intumescent elastomeric sheets with 

aluminum foil on one side. 

G. Mortars:  Prepackaged dry mixes consisting of a blend of inorganic binders, hydraulic 

cement, fillers, and lightweight aggregate formulated for mixing with water at Project 

site to form a nonshrinking, homogeneous mortar. 

H. Pillows/Bags:  Reusable heat-expanding pillows/bags consisting of glass-fiber cloth 

cases filled with a combination of mineral-fiber, water-insoluble expansion agents, and 

fire-retardant additives.  Where exposed, cover openings with steel-reinforcing wire 

mesh to protect pillows/bags from being easily removed. 
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I. Silicone Foams:  Multicomponent, silicone-based liquid elastomers that, when mixed, 

expand and cure in place to produce a flexible, nonshrinking foam. 

J. Silicone Sealants:  Single-component, silicone-based, neutral-curing elastomeric 

sealants of grade indicated below: 

2.4 MIXING 

A. For those products requiring mixing before application, comply with penetration 

firestopping manufacturer's written instructions for accurate proportioning of materials, 

water (if required), type of mixing equipment, selection of mixer speeds, mixing 

containers, mixing time, and other items or procedures needed to produce products of 

uniform quality with optimum performance characteristics for application indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with 

requirements for opening configurations, penetrating items, substrates, and other 

conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing penetration 

firestopping to comply with manufacturer's written instructions and with the following 

requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign 

materials that could interfere with adhesion of penetration firestopping. 

2. Clean opening substrates and penetrating items to produce clean, sound surfaces 

capable of developing optimum bond with penetration firestopping.  Remove 

loose particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by manufacturer using that 

manufacturer's recommended products and methods.  Confine primers to areas of 

bond; do not allow spillage and migration onto exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent penetration firestopping from contacting 

adjoining surfaces that will remain exposed on completion of the Work and that would 

otherwise be permanently stained or damaged by such contact or by cleaning methods 
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used to remove stains.  Remove tape as soon as possible without disturbing 

firestopping's seal with substrates. 

3.3 INSTALLATION 

A. General:  Install penetration firestopping to comply with manufacturer's written 

installation instructions and published drawings for products and applications indicated. 

B. Install forming materials and other accessories of types required to support fill 

materials during their application and in the position needed to produce cross-sectional 

shapes and depths required to achieve fire ratings indicated. 

1. After installing fill materials and allowing them to fully cure, remove 

combustible forming materials and other accessories not indicated as permanent 

components of firestopping. 

C. Install fill materials for firestopping by proven techniques to produce the following 

results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 

penetrating items as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings and 

penetrating items. 

3. For fill materials that will remain exposed after completing the Work, finish to 

produce smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 IDENTIFICATION 

A. Identify penetration firestopping with preprinted metal or plastic labels.  Attach labels 

permanently to surfaces adjacent to and within 6 inches of firestopping edge so labels 

will be visible to anyone seeking to remove penetrating items or firestopping.  Use 

mechanical fasteners or self-adhering-type labels with adhesives capable of 

permanently bonding labels to surfaces on which labels are placed.  Include the 

following information on labels: 

1. The words "Warning - Penetration Firestopping - Do Not Disturb.  Notify 

Building Management of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Designation of applicable testing and inspecting agency. 

4. Date of installation. 

5. Manufacturer's name. 

6. Installer's name. 

3.5 FIELD QUALITY CONTROL 

A. Owner will engage a qualified testing agency to perform tests and inspections. 
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B. Where deficiencies are found or penetration firestopping is damaged or removed 

because of testing, repair or replace penetration firestopping to comply with 

requirements. 

C. Proceed with enclosing penetration firestopping with other construction only after 

inspection reports are issued and installations comply with requirements. 

3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as the Work progresses by methods 

and with cleaning materials that are approved in writing by penetration firestopping 

manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that 

ensure that penetration firestopping is without damage or deterioration at time of 

Substantial Completion.  If, despite such protection, damage or deterioration occurs, 

immediately cut out and remove damaged or deteriorated penetration firestopping and 

install new materials to produce systems complying with specified requirements. 

END OF SECTION 078413 
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SECTION 07920 - JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes joint sealants for the following applications, including those 
specified by reference to this Section:   
1. Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 
2. Interior joints in vertical surfaces and horizontal nontraffic surfaces. 

1.2 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight 
continuous joint seals without staining or deteriorating joint substrates. 

B. Provide joint sealants for interior applications that establish and maintain airtight and 
water-resistant continuous joint seals without staining or deteriorating joint substrates. 

1.3 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide one of the products listed 
in other Part 2 articles. 

2.2 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 sealant manufacturer, based on testing and field 
experience. 

B. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full 
range. 

2.3 ELASTOMERIC JOINT SEALANTS 

A. Elastomeric Sealants:  Comply with ASTM C 920 and other requirements indicated for 
each liquid-applied chemically curing sealant specified, including those referencing 
ASTM C 920 classifications for type, grade, class, and uses related to exposure and 
joint substrates. 

 

B. Multicomponent Nonsag Urethane Sealant :  At exterior joints. 
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1. Products: 
a. Pecora Corporation; Dynatrol II. 
b. Sonneborn, Division of ChemRex Inc.; NP2 Sealant. 
c. Tremco Dymeric 511. 
d. Equal approved during bidding process. 

2. Type and Grade:  M (multicomponent) and NS (nonsag). 
3. Class:  50. 
4. Uses Related to Exposure:  NT (nontraffic). 

2.4 LATEX JOINT SEALANTS 

A. Latex Sealant at interior finish areas except wet areas:   

B. Products: 
1. Bostik Findley; Chem-Calk 600. 
2. Pecora Corporation; AC-20+. 
3. Schnee-Morehead, Inc.; SM 8200. 
4. Sonneborn, Division of ChemRex Inc.; Sonolac. 
5. Tremco; Tremflex 834. 
6. Equal product approved during bidding process. 
 

2.5 JOINT-SEALANT BACKING 

A. General:  Provide sealant backings of material and type 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) as approved in writing by joint-sealant manufacturer for joint application 
indicated, and of size and density to control sealant depth and otherwise contribute to 
producing optimum sealant performance. 

2.6 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. 
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PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint 
sealants. 
1. Remove all foreign material from joint substrates that could interfere with 

adhesion of joint sealant. 
a. Clean porous joint substrate surfaces by brushing, grinding, blast cleaning, 

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. 

B. Joint Priming:  Prime joint substrates, where recommended in writing by joint-sealant 
manufacturer, based on 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 with 
adjoining surfaces that otherwise would be permanently stained or damaged by such 
contact or by cleaning methods required to remove sealant smears.  Remove tape 
immediately after tooling without disturbing joint seal. 

3.2 INSTALLATION 

A. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use 
of joint sealants as applicable to materials, applications, and conditions indicated. 

B. Install sealant backings of type 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. 

 

C. 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. 
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D. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning 
or curing begins, tool sealants according to requirements specified 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 configuration per Figure 5A in ASTM C 1193, unless 

otherwise indicated. 

E. 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. 

 

 
 
END OF SECTION 07920 
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SECTION 08112 STANDARD STEEL FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes standard hollow-metal steel door frames. 

B. See Division 8 Section “Flush Wood Doors.” 

C. See Division 8 Section “Door Hardware.” 

1.2 SUBMITTALS 

A. Product Data:  Include construction details, material descriptions, core descriptions, 
label compliance, fire-resistance rating, fire-resistance and temperature-rise ratings,  
and finishes for each type of steel door specified. 

B. Shop Drawings:  Provide a schedule of standard steel frames using same reference 
numbers for details and openings as those on Drawings. 

 

1.3 DELIVERY, STORAGE, AND HANDLING 

A. Deliver doors and frames palletized, wrapped, or crated to provide protection during 
transit and Project-site storage.  Do not use nonvented plastic. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 
1. Amweld Building Products, LLC. 
2. Ceco Door Products; an ASSA ABLOY Group Company. 
3. CURRIES Company; an ASSA ABLOY Group Company. 
4. Kewanee Corporation (The). 
5. Republic Builders Products Company. 
6. Steelcraft; an Ingersoll-Rand Company. 
7. D & D Specialties, Inc. 
8. Equal product approved during bidding process. 

2.2 MATERIALS 

A. Cold-Rolled Steel Sheet:  ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 
suitable for exposed applications. 

B. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free 
of scale, pitting, or surface defects; pickled and oiled. 
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C. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, Commercial Steel (CS), Type B; 
with minimum A40 (ZF180) zinc-iron-alloy (galvannealed) coating designation. 

D. Supports and Anchors:  After fabricating, galvanize units to be built into exterior walls 
according to ASTM A 153/A 153M, Class B. 

E. Inserts, Bolts, and Fasteners:  Provide items to be built into exterior walls, hot-dip 
galvanized according to ASTM A 153/A 153M. 

2.3 STANDARD STEEL FRAMES 

A. General:  Comply with ANSI A250.8 and with details indicated for type and profile. 

B. Interior Frames:  Fabricated from cold-rolled steel sheet, unless otherwise indicated to 
comply with exterior frame requirements. 
1. Fabricate frames with mitered and welded face corners and seamless face joints. 
2. Frames: 18 gauge. 

C. Supports and Anchors:  Fabricated from electrolytic zinc-coated or metallic-coated 
steel sheet. 

D. Jamb Anchors:   stud-wall, compression, or postinstalled expansion type; not less than 
0.042 inch (1.0 mm) thick. 

E. Floor Anchors:  Formed from same material as frames, not less than 0.042 inch (1.0 
mm) thick. 

2.4 FABRICATION 

A. General:  Fabricate standard steel doors and frames to be rigid and free of defects, 
warp, or buckle.  Accurately form metal to required sizes and profiles, with minimum 
radius for thickness of metal.  Where practical, fit and assemble units in manufacturer's 
plant.  To ensure proper assembly at Project site, clearly identify work that cannot be 
permanently factory assembled before shipment. 

B. Standard Steel Frames:  Where frames are fabricated in sections due to shipping or 
handling limitations, provide alignment plates or angles at each joint, fabricated of 
same thickness metal as frames. 
1. Welded Frames:  Weld flush face joints continuously; grind, fill, dress, and make 

smooth, flush, and invisible. 
2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 

fasteners, unless otherwise indicated. 
3. Floor Anchors:  Weld anchors to bottom of jambs and mullions with at least four 

spot welds per anchor. 
4. Jamb Anchors:  Locate anchors not more than 18 inches (457 mm) from top and 

bottom of frame.  Space anchors not more than 32 inches (813 mm) o.c. 
5. Door Silencers:  drill stops to receive door silencers as follows.  Provide plastic 

plugs to keep holes clear during construction. 

C. Hardware Preparation:  Factory prepare standard steel doors and frames to receive 
templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and 
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tapping, according to the Door Hardware Schedule and templates furnished as 
specified in Division 8 Section "Door Hardware." 
1. Comply with applicable requirements in ANSI A250.6 and ANSI/DHI A115 Series 

specifications for door and frame preparation for hardware.  Locate hardware as 
indicated on Shop Drawings or, if not indicated, according to ANSI A250.8. 

2.5 FINISHES 

A. Steel Frame Finish:  Factory priming for field-painted finish. 
1. Shop Primer:  Manufacturer's standard, fast-curing, lead- and chromate-free 

primer complying with ANSI A250.10 acceptance criteria. 
 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Remove welded-in shipping spreaders installed at factory. 

B. Provide frames of sizes, thicknesses, and designs indicated.  Install standard steel 
doors and frames plumb, rigid, properly aligned, and securely fastened in place; 
comply with Drawings and manufacturer's written instructions. 

C. Standard Steel Frames:  Install standard steel frames for doors and other openings, of 
size and profile indicated.  Comply with SDI 105. 
1. Set frames accurately in position; plumbed, aligned, and braced securely until 

permanent anchors are set.  After wall construction is complete, remove 
temporary braces, leaving surfaces smooth and undamaged. 

 
2. Metal-Stud Partitions:  Solidly pack mineral-fiber insulation behind frames. 

D. Final Adjustments:  Check and readjust operating hardware items immediately before 
final inspection.  Leave work in complete and proper operating condition.  Remove and 
replace defective work, including standard steel doors or frames that are warped, 
bowed, or otherwise unacceptable. 

E. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged 
areas of prime coat and apply touchup of compatible air-drying primer. 

 

 
END OF SECTION 08112 
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SECTION 081416 - FLUSH WOOD DOORS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

1. Solid-core doors with wood-veneer faces for opaque field finishing. 

B. Related Requirements: 

1. Section 081113 "Hollow Metal Doors and Frames". 

2. Section 087100 "Door Hardware". 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of door.  Include details of core and edge construction 

and trim for openings. Include factory-finishing specifications. 

B. Shop Drawings:  Indicate location, size, and hand of each door; elevation of each kind 

of door; construction details not covered in Product Data; and the following: 

1. Dimensions and locations of blocking. 

2. Dimensions and locations of mortises and holes for hardware. 

3. Dimensions and locations of cutouts. 

4. Undercuts. 

5. Requirements for veneer matching. 

6. Doors to be factory finished and finish requirements. 

7. Fire-protection ratings for fire-rated doors. 

C. Samples for Initial Selection:  For factory-finished doors. 

D. Samples for Verification: 

1. Factory finishes applied to actual door face materials, approximately 8 by 10 

inches, for each material and finish. 

2. Frames for light openings, 6 inches long, for each material, type, and finish 

required. 



   

 

USC Lieber College Misc Interior Renovatio 

STATE PROJECT NO.: H27-Z313                                                  

                                              

FLUSH WOOD DOORS 

 

 081416 - 2 

 

1.4 INFORMATIONAL SUBMITTALS 

A. Sample Warranty:  For special warranty. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Comply with requirements of referenced standard and manufacturer's written 

instructions. 

B. Package doors individually in cardboard cartons and wrap bundles of doors in plastic 

sheeting. 

C. Mark each door on bottom rail with opening number used on Shop Drawings. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed 

and weathertight, wet work in spaces is complete and dry, and HVAC system is 

operating and maintaining ambient temperature and humidity conditions at occupancy 

levels during remainder of construction period. 

B. Environmental Limitations:  Do not deliver or install doors until spaces are enclosed 

and weathertight, wet work in spaces is complete and dry, and HVAC system is 

operating and maintaining temperature between 60 and 90 deg F and ambient relative 

humidity  during remainder of construction period. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer agrees to repair or replace doors that fail in materials 

or workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Warping (bow, cup, or twist) more than 1/4 inch in a 42-by-84-inch 

section. 

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in a 

3-inch span. 

2. Warranty Period for Solid-Core Interior Doors:  Life of installation. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

1. Algoma Hardwoods, Inc. 

2. Eggers Industries. 

3. Graham Wood Doors; an Assa Abloy Group company. 

4. Marshfield Door Systems, Inc. 

5. Mohawk Doors; a Masonite company. 

6. Oshkosh Door Company. 

2.2 FLUSH WOOD DOORS, GENERAL 

A. Quality Standard:  In addition to requirements specified, comply with WDMA I.S.1-A, 

"Architectural Wood Flush Doors." 

1. Provide Labels indicating that doors comply with requirements of grades 

specified. 

2. Contract Documents contain selections chosen from options in quality standard 

and additional requirements beyond those of quality standard.  Comply with 

those selections and requirements in addition to quality standard. 

B. Low-Emitting Materials:  Fabricate doors with adhesives and composite wood 

products that do not contain urea formaldehyde. 

C. WDMA I.S.1-A Performance Grade:  Extra Heavy Duty. 

D. Particleboard-Core Doors: 

1. Particleboard:  ANSI A208.1, Grade LD-2, made with binder containing no 

urea-formaldehyde. 

2. Blocking:  Provide wood blocking in particleboard-core doors as needed to 

eliminate through-bolting hardware. 

a. 5-inch top-rail blocking, in doors indicated to have closers. 

b. 5-inch bottom-rail blocking, in exterior doors and doors indicated to have 

kick, mop, or armor plates. 

3. Provide doors with glued-wood-stave or structural-composite-lumber cores 

instead of particleboard cores for doors indicated to receive exit devices. 

E. Structural-Composite-Lumber-Core Doors: 

1. Structural Composite Lumber:  WDMA I.S.10. 
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a. Screw Withdrawal, Face:  700 lbf. 

b. Screw Withdrawal, Edge:  400 lbf. 

2.3 VENEER-FACED DOORS FOR OPAQUE FINISH 

A. Interior Solid-Core Doors: 

1. Grade:  Premium, with Grade AA faces . 

2. Species:   Any species for suitable paintable finish. 

3. Exposed Vertical and Top Edges:  Same species as faces - edge Type A. 

4. Core:  Particleboard. 

5. Construction:  Five plies.  Stiles and rails are bonded to core, then entire unit is 

abrasive planed before veneering. 

6. WDMA I.S.1-A Performance Grade:  Extra Heavy Duty . 

2.4 FABRICATION 

A. Factory machine doors for hardware that is not surface applied.  Locate hardware to 

comply with DHI-WDHS-3.  Comply with final hardware schedules, door frame Shop 

Drawings, BHMA-156.115-W, and hardware templates. 

1. Coordinate with hardware mortises in metal frames to verify dimensions and 

alignment before factory machining. 

2. Metal Astragals:  Factory machine astragals and formed-steel edges for 

hardware for pairs of fire-rated doors. 

3. . 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

1. Verify that installed frames comply with indicated requirements for type, size, 

location, and swing characteristics and have been installed with level heads and 

plumb jambs. 

2. Reject doors with defects. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Hardware:  For installation, see Section 087100 "Door Hardware."  



   

 

USC Lieber College Misc Interior Renovatio 

STATE PROJECT NO.: H27-Z313                                                  

                                              

FLUSH WOOD DOORS 

 

 081416 - 5 

 

B. Installation Instructions:  Install doors to comply with manufacturer's written 

instructions and referenced quality standard, and as indicated. 

1. Install fire-rated doors according to NFPA 80. 

C. Job-Fitted Doors:  Align and fit doors in frames with uniform clearances and bevels as 

indicated below; do not trim stiles and rails in excess of limits set by manufacturer or 

permitted for fire-rated doors.  Machine doors for hardware.  Seal edges of doors, 

edges of cutouts, and mortises after fitting and machining. 

1. Clearances:  Provide 1/8 inch at heads, jambs, and between pairs of doors.  

Provide 1/8 inch from bottom of door to top of decorative floor finish or covering 

unless otherwise indicated.  Where threshold is shown or scheduled, provide 1/4 

inch from bottom of door to top of threshold unless otherwise indicated. 

a. Comply with NFPA 80 for fire-rated doors. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches at lock and hinge edges. 

3. Bevel fire-rated doors 1/8 inch in 2 inches at lock edge; trim stiles and rails only 

to extent permitted by labeling agency. 

ADJUSTING 

D. Operation:  Rehang or replace doors that do not swing or operate freely. 

E. Finished Doors:  Replace doors that are damaged or that do not comply with 

requirements.  Doors may be repaired or refinished if Work complies with 

requirements and shows no evidence of repair or refinishing. 

END OF SECTION 081416 
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SECTION 083113 - ACCESS DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Access doors and frames for walls . 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1. Include construction details, fire ratings, materials, individual components and 

profiles, and finishes. 

B. Shop Drawings: 

1. Include plans, elevations, sections, details, and attachments to other work. 

2. Detail fabrication and installation of access doors and frames for each type of 

substrate. 

C. Product Schedule:  Provide complete access door and frame schedule, including types, 

locations, sizes, latching or locking provisions, and other data pertinent to installation. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Rated Access Doors and Frames:  Units complying with NFPA 80 that are 

identical to access door and frame assemblies tested for fire-test-response 

characteristics according to the following test method and that are listed and labeled by 

UL or another testing and inspecting agency acceptable to authorities having 

jurisdiction: 

1. NFPA 252 or UL 10B for fire-rated access door assemblies installed vertically. 

2. NFPA 288 for fire-rated access door assemblies installed horizontally. 
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2.2 ACCESS DOORS AND FRAMES FOR WALLS AND CEILINGS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 

the following: 

B. Basis-of-Design Product:  Subject to compliance with requirements, provide product 

indicated or comparable product by one of the following for a two hour rated door: 

1. Babcock-Davis. 

2. J. L. Industries, Inc.; Div. of Activar Construction Products Group. 

3. Larsen's Manufacturing Company. 

C. Source Limitations:  Obtain each type of access door and frame from single source 

from single manufacturer. 

D. Flush Access Doors with Exposed Flanges : 

1. Assembly Description:  Fabricate door to fit flush to frame.  Provide 

manufacturer's standard-width exposed flange, proportional to door size. 

2. Locations:  Wall and ceiling. 

3. Door Size:  As indicated on drawings. 

4. Uncoated Steel Sheet for Door:  Nominal 0.060 inch, 16 gage. 

a. Finish:  Factory prime. 

b. Finish:  [Factory prime] [Factory finish]. 

5. Frame Material:  Same material, thickness, and finish as door. 

6. Hinges:  Manufacturer's standard. 

7. Hardware:  Lock 

E. Fire-Rated, Flush Access Doors with Exposed Flanges : 

1. Assembly Description:  Fabricate door to fit flush to frame, with a core of 

mineral-fiber insulation enclosed in sheet metal.  Provide self-latching door with 

automatic closer and interior latch release.  Provide manufacturer's 

standard-width exposed flange, proportional to door size. 

2. Locations:  Wall and ceiling. 

3. Fire-Resistance Rating:  Not less than that of adjacent construction. 

4. Uncoated Steel Sheet for Door:  Nominal 0.036 inch, 20 gage. 

a. Finish:  Factory prime. 

5. Frame Material:  Same material, thickness, and finish as door. 

6. Hinges:  Manufacturer's standard. 

7. Hardware:  Latch. 

F. Hardware: 

1. Lock:  Cylinder. 
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2.3 MATERIALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Sheet:  Uncoated or electrolytic zinc coated, ASTM A 879/A 879M, with 

cold-rolled steel sheet substrate complying with ASTM A 1008/A 1008M, Commercial 

Steel (CS), exposed. 

C. Frame Anchors:  Same type as door face. 

D. Inserts, Bolts, and Anchor Fasteners:  Hot-dip galvanized steel according to ASTM A 

153/A 153M or ASTM F 2329. 

2.4 FABRICATION 

A. General:  Provide access door and frame assemblies manufactured as integral units 

ready for installation. 

B. Metal Surfaces:  For metal surfaces exposed to view in the completed Work, provide 

materials with smooth, flat surfaces without blemishes.  Do not use materials with 

exposed pitting, seam marks, roller marks, rolled trade names, or roughness. 

C. Doors and Frames:  Grind exposed welds smooth and flush with adjacent surfaces.  

Furnish attachment devices and fasteners of type required to secure access doors to 

types of supports indicated. 

1. Provide mounting holes in frames for attachment of units to metal or wood 

framing. 

D. Latching Mechanisms:  Furnish number required to hold doors in flush, smooth plane 

when closed. 

1. For cylinder locks, furnish two keys per lock and key all locks alike. 

2.5 FINISHES 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal 

Products" for recommendations for applying and designating finishes. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering before shipping. 

C. Appearance of Finished Work:  Noticeable variations in same piece are not acceptable.  

Variations in appearance of adjoining components are acceptable if they are within the 

range of approved Samples and are assembled or installed to minimize contrast. 

D. Steel and Metallic-Coated-Steel Finishes: 
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1. Factory Prime:  Apply manufacturer's standard, fast-curing, lead- and 

chromate-free, universal primer immediately after surface preparation and 

pretreatment. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates for compliance with requirements for installation tolerances and 

other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with manufacturer's written instructions for installing access doors and frames. 

B. Install doors flush with adjacent finish surfaces or recessed to receive finish material. 

3.3 ADJUSTING 

A. Adjust doors and hardware, after installation, for proper operation. 

B. Remove and replace doors and frames that are warped, bowed, or otherwise damaged. 

END OF SECTION 083113 
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SECTION 08710 - FINISH HARDWARE 
 
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. 

 
B. Hollow metal frames are specified with door frames elsewhere in Division 8. 

 
C. Aluminum entrance doors are specified elsewhere in Division 8. 

 
D. Wood doors are specified elsewhere in Division 8. 

 
E. Paint - Division 9. 

 
 
1.2 DESCRIPTION OF WORK: 
 

A. Definition: "Finish Hardware" includes items known commercially as finish 
hardware which are requested for swinging, sliding and folding doors, except 
special types of unique and non-matching hardware specified in the same 
section as the door and door frame. 

 
B. Extent of finish hardware required is indicated on drawings and in schedules. 

 
1.3   QUALITY ASSURANCE: 
 

A. Supplier: A recognized architectural finish hardware supplier, with warehousing 
facilities, who has been furnishing hardware in the project's vicinity for a period of 
not less than 2 years, and who is available, at reasonable times during the 
course of the work, for consultation about project's hardware requirements, to 
Owner, Architect and Contractor. 

 
C. Americans with Disabilities Act (ADA): Provide and install finish hardware in  

  accordance with requirements of Americans with Disabilities Act (ADA).   
  Specifically, comply with ADA sections relating to accessibility and usability. 
 

Notification of Architect: Before installation of finish hardware, notify Architect of  
  any Contract Document requirements that are suspected to be in noncompliance  
  with ADA. 
 

ANSI Standards for Physically Handicapped: Finish Hardware shall comply with: 

A American National Standard for Buildings and Facilities -- Providing 

Accessibility and Usability for Physically Handicapped People@ (ANSI A117.1-

1986). 1986 edition, by American National Standards Institute, Inc.; New York, 
New York. Before installation of finish hardware, Notify Architect of any Contract 
Document requirements that are suspected to be in noncompliance with ANSI 
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A117.1-1986. In addition, before installation of finish hardware, notify Architect of 
conflicting requirements of ADA and ANSI A117.1-1986. 

 
1.4 SUBMITTALS: 
 

A. Product Data: Submit manufacturers technical product data for each item of 
hardware in accordance with Division-1 section "Submittals". Include whatever 
information may be necessary to show compliance with requirements, and 
include instructions for installation and for maintenance of operating parts and 
finish. 

 
B. Vertical Hardware Schedule: Submit final hardware schedule in manner indicated 

below. Coordinate hardware with doors, frames, and related work to ensure 
proper size, thickness, hand, function and finish of hardware. 
1. Final Hardware Schedule Content: Based on finish hardware indicated, 

organize hardware schedule into "hardware sets" indicating complete 
designations of every item required for each door or opening. Include the 
following information: 
a. Type, style, function, size and finish of each hardware item. 
b. Name and manufacturer of each item. 
c. Fastening and other pertinent information. 
d. Location of hardware set cross-referenced to indications on 

Drawings both on floor plans and in door schedule. 
e. Explanation of all abbreviations, symbols, codes, etc. contained in 

schedule. 
f. Door and frame sizes and materials. 
g. Keying information. 

 
C. Submittal Sequence: Submit schedule at earliest possible date particularly where 

acceptance of hardware schedule must precede fabrication of other work 
(e.g.,hollow metal frames) which is critical in the project construction schedule. 
Include with schedule the product data, samples, shop drawings of other work 
affected by finish hardware, and other information essential to the coordination 
review of hardware schedule. 

 
D. Templates: Furnish hardware templates to each fabricator of doors, frames, and 

other work being factory-prepared for the installation of hardware. Upon request, 
check shop drawings of other such others work to confirm that adequate 
provisions are made for proper location and installation of hardware 

 
F. Operations and Maintenance Data: After installation, representative templates, 

instructions sheets and installation details shall be provided to the owner when 
building is accepted. Include one copy of each hardware schedule, keying and 
wiring diagrams. 

 
1.5 PRODUCT HANDLING: 
 

A. Tag each item or package separately, with identification related to final hardware 
schedule, and include basic installation instructions with each item or package. 
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B. Packaging of hardware, is responsibility of supplier. As material is received by 
hardware supplier from various manufacturers, sort and repackage in containers 
clearly marked with appropriate hardware set number to match set numbers of 
approved hardware schedule. Two or more identical sets may be packaged in 
the same container. 

 
C. Inventory hardware jointly with representatives of hardware supplier and 

hardware installer until each is satisfied that count is correct. 
 

D. Deliver individually packaged hardware items at the proper times to the proper 
locations (shop or project site) for installation. 

 
 
PART 2 - PRODUCTS 
 
2.1  SCHEDULED HARDWARE: 
 

A. Requirements for design, grade, function, finish, size and other distinctive 
qualities of each type of finish hardware is indicated in the Hardware Schedule at 
the end of this section. Products are identified by using hardware designation 
numbers of the following. 
1. Manufacturer's Product Designations: One or more manufacturers are 

listed for each hardware type required. 
            2. Warranty: Provide published warranties in accordance this Section . 

LOCKSETS: 5 years 
                         DOOR CLOSERS: 10 years 

                       EXIT DEVICES: 5 years 
                        OTHER HARDWARE: One year 

3. Maintenance Materials: Provide special wrenches and tools applicable to 
each different or special hardware component. Provide maintenance tools 
and accessories supplied by hardware component manufacturer to owner  
representative. 

 
2.2  ACCEPTABLE MANUFACTURES: 
 

A. Hinges: PBB Inc., Hager, McKinney 
Locksets: Corbin Russwin ML2000 LWA, Sargent 8200 LNJ, Yale 8800CRR 
Cylinders: INTERCHANGEABLE 

            Exit Device: Corbin Russwin, Yale  
Electronic locks: Corbin Russwin, Sargent, Yale 
Closers: Corbin Russwin, Norton, Sargent, Yale 
Overhead stops and pivots: Rixson 
Flat Goods: McKinney, Trimco, Rockwood, McKinney 
Gasketing: McKinney, Pemko, Reese, Zero 

 
Substitutions: In accordance with Instructions to Bidders. 

 
B. 

1. Provide closers with the following functions: Unitrol shock absorber foot, 

independent sweep, fast latch, hydraulic check AV@ grooved valves, 
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accessibility by Handicapped, delay action, adjustable spring tensions. 
Closers must meet barrier free requirements. Closers must have two-
tooth engagement rack and pinion. All valves must be accessible without 
removing closer from the door. Cover must not have slotted cover. Cover 
must be secured with screw holes in cover. Provide installation and sizing 
instructions in cover. 

2. Closers shall have cast aluminum alloy shell. Closer shall be surface 
mounted and shall project no more than 2 1/8" from the surface of the 
door. Closer shall be non-handed. Closers shall be mounted on side of 
door not seen from common area. 

3. Exit Devices (as scheduled) "touchbar" Provide all exposed surfaces 
same material and finish. Exit device must have free wheeling outside 
trim when device is locked. Touch bar must not protrude from housing 
when pad is compressed. 

4. Latchbolt shall be investment cast stainless steel pullman type with 3/4" 
throw. All devices to be furnished with auxiliary dead-latching mechanism. 
Roller strike shall be furnished. 

5. Unless otherwise specified. Vandal resistant outside lever escutcheon 
trim shall be heavy duty cold forged constructed incorporating four 
threaded studs for through-bolting. All escutcheon trim shall be UL listed 
and constructed with beveled edges. Rigid levers while locked or manual 
type clutch mechanisms are not acceptable. 

6. Exit Devices must be proper height and width. 
7. Hinges must be proper weight and size for door width and thickness. 

 
2.3  MATERIALS AND FABRICATION: 
 

General: 
 
      A. Hand of Door: Drawings show direction of slide, swing or hand of each 

door leaf. Furnish each item of hardware for proper installation and operation of 
door movement as shown. 

 
B. Base Metals: Produce hardware units of basic metal and forming method 

indicated, using manufacture's standard metal alloy, composition, temper, and 
hardness, but in no case of lesser (commercially recognized) quality than 
specified for applicable hardware units by applicable ANSI A 156 series standard 
for each type  hardware item and with ANSI A156.18 for finish designations 
indicated. Do not furnish "optional" materials or forming methods for those 
indicated, except as otherwise specified. 

 
C. Fasteners: Provide hardware manufactured to conform to published templates, 

generally prepared for machine screw installation. Do not provide hardware 
which has been prepared for self-tapping sheet metal screws, except as 
specifically indicated. 

 
D. Furnish screws for installation, with each hardware item. Provide Phillips flat-

head screws except as otherwise indicated. Finish exposed (exposed under any 
condition) screws to match hardware finish or, if exposed in surfaces of other 
work, to match finish of such other work as closely as possible, including 
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"prepared for paint" in surfaces to receive painted finish. 
 

2.4  LOCK CYLINDERS AND KEYING: 
 

A.    General: Supplier will meet with Owner to finalize keying requirements and to 
obtain final instructions in writing. 

 
B.    Comply with Owner's instructions for master keying and except as otherwise 

indicated, provide individual change key for each lock which is not designated to 
be keyed alike with a group of related locks. 
1.  Permanently inscribe each key with number or lock that identifies cylinder  

manufacturer key symbol, and notation "DO NOT DUPLICATE". 
 

C. Key Material: Provide keys of nickel silver only. 
 

D. Key Quantity: Furnish 2 change keys for each lock. 
1.  Deliver permanent keys to Owner's representative. 
2.  Factory construction key project. 

 
2.5  HARDWARE FINISHES: 
 

A. Provide matching finishes for hardware units at each door or opening, to the 
greatest extent possible, and except as otherwise indicated. Reduce differences 
in color and textures as much as commercially possible where the base metal or 
metal forming process is different for individual units of hardware exposed at the 
same door opening. In general, match items to the manufacture's standard finish 
for the latch and lockset or (push-pull units if no latch-lock sets) for color and 
texture.  

 
B. Provide finishes which match those established by BHMA. 

 
C. Provide quality of finish, including thickness of plating or coating (if any), 

composition, hardness and other qualities complying with manufacturer's 
standards, but in no cases less than specified for the applicable units of 
hardware by referenced standards. 

 
D. Provide unless specified in schedule. 

652 satin chrome plated on steel US26D 
626 satin chrome plated on brass or bronze US26D 
630 satin stainless steel US32D 
689 satin aluminum sprayed AL 

PART 3 - EXECUTION 
 
3.1  INSTALLATION: 
 

A. Mount hardware units at heights indicated in "Recommended Locations for 
Builders Hardware for Standard Steel Doors and Frames" by the Door and 
Hardware institute, except as specifically indicated or required to comply with 
governing regulations, and except as may be otherwise directed by Architect. 
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B. Install each hardware item in compliance with the manufacturer's instructions and 
recommendations. Wherever cutting and fitting is required to install hardware 
onto or into surfaces which are later to be painted or finished in another way, 
coordinate removal, storage and reinstallation or application of surface 
preparations with finishing work specified in Division - 9 sections. Do not install 
surface-mounted items until finishes have completed on the substrate. 

 
C. Set units level, plumb and true to line and location. Adjust and reinforce the 

attachment substrate as necessary for proper installation and operation. 
 

D. Drill and countersink units which are not factory-prepared for anchorage 
fasteners. Space fasteners and anchors in accordance with industry standards. 

 
E. Set thresholds for exterior doors in full bed of butyl-rubber or polyisobutylene 

mastic sealant. 
 
3.2  ADJUST AND CLEAN: 
 

A. Adjust and check each operating item of hardware and each door, to ensure 
proper operation or function of every unit. Replace units which cannot be 
adjusted to operate freely and smoothly as intended for the application made at 
no expense to the Owner. 

 
B. Clean adjacent surfaces soiled by hardware installation. 

 
C. Instruct Owner's Personnel in proper adjustment and maintenance of hardware 

and hardware finishes, during the final adjustment of hardware. 
 

 
PART 4  SCHEDULE 
 
HARDWARE SET 1 
 
EACH TO HAVE: 
6     BUTTS                       TA2714 4 ½ X 4 ½ 652 McKINNEY 
2     FLUSH BOLTS           555 626 ROCKWOOD 
1     DUST PROOF STK    570 626 ROCKWOOD 
1     LOCKSET                   ML2051 LWA 630 LC C/R 
1     MORT CYLINDER      1E74 626 BEST 
1     DOOR CLOSER        7500 SNB 689 NORTON 
1     KICK PLATE              8 X 2 LDW .050 630 ROCKWOOD 
 
 
 
 
 
END OF SECTION 08710 
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SECTION 092116.23 - GYPSUM BOARD SHAFT WALL ASSEMBLIES 

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:  Gypsum board shaft wall assemblies. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each component of gypsum board shaft wall assembly. 

1.  

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For shaft wall assemblies, from ICC-ES. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against weather, 

condensation, direct sunlight, construction traffic, and other potential causes of 

damage.  Stack panels flat and supported on risers on a flat platform to prevent 

sagging. 

1.6 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or with gypsum 

board manufacturer's written recommendations, whichever are more stringent. 

B. Do not install interior products until installation areas are enclosed and conditioned. 

C. Do not install panels that are wet, moisture damaged, or mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 

to, discoloration, sagging, and irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, fuzzy or 

splotchy surface contamination and discoloration. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Resistance-Rated Assemblies:  For fire-resistance-rated assemblies, provide 

materials and construction identical to those tested in assembly indicated according to 

ASTM E 119 by an independent testing agency. 

2.2 GYPSUM BOARD SHAFT WALL ASSEMBLIES 

A. Fire-Resistance Rating:  As indicated. 

B. STC Rating:  As indicated. 

C. Studs:  Manufacturer's standard profile for repetitive members, corner and end 

members, and fire-resistance-rated assembly indicated. 

1. Depth:  As indicated. 

2. Minimum Base-Metal Thickness:   as required to meet loads indicated. 

D. Runner Tracks:  Manufacturer's standard J-profile track with manufacturer's standard 

long-leg length, but at least 2 inches long and matching studs in depth. 

1. Minimum Base-Metal Thickness:  Matching steel studs. 

E. Elevator Hoistway Entrances:  Manufacturer's standard J-profile jamb strut with 

long-leg length of 3 inches, matching studs in depth, and not less than 0.033 inch thick. 

F. Insulation:  Sound attenuation blankets. 

2.3 PANEL PRODUCTS 

A. Panel Size:  Provide in maximum lengths and widths available that will minimize 

joints in each area and that correspond with support system indicated. 

B. Gypsum Shaftliner Board, Type X:  ASTM C 1396/C 1396M; manufacturer's 

proprietary fire-resistive liner panels with paper faces. 

1. Products:  Subject to compliance with requirements, [provide the following] 

[provide one of the following] [available products that may be incorporated into 

the Work include, but are not limited to, the following]: 

a. CertainTeed Corp.; ProRoc Shaftliner. 

b. Georgia-Pacific Gypsum LLC, Subsidiary of Georgia Pacific; ToughRock 

Fireguard Shaftliner. 

c. National Gypsum Company; Gold Bond Brand Fire-Shield Shaftliner. 

d. Temple-Inland Inc.; Fire-Rated SilentGuard Gypsum Shaftliner System. 

e. USG Corporation; Sheetrock Brand Gypsum Liner Panel. 
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2. Thickness:  1 inch. 

3. Long Edges:  Double bevel. 

C. Gypsum Board:  As specified in Section 092900 "Gypsum Board." 

2.4 NON-LOAD-BEARING STEEL FRAMING 

A. Steel Framing Members:  Comply with ASTM C 645 requirements for metal unless 

otherwise indicated. 

1. Protective Coating:  Coating with equivalent corrosion resistance of ASTM A 

653/A 653M, G40  unless otherwise indicated. 

B. Firestop Tracks:  Top runner manufactured to allow partition heads to expand and 

contract with movement of the structure while maintaining continuity of 

fire-resistance-rated assembly indicated; in thickness not less than indicated for studs 

and in width to accommodate depth of studs. 

1. Products:  Subject to compliance with requirements,  provide one of the 

following: 

a. Fire Trak Corp.; Fire Trak System attached to studs with Fire Trak Posi 

Klip. 

b. Grace Construction Products; FlameSafe FlowTrak System. 

c. Metal-Lite, Inc.; The System. 

2.5 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with manufacturer's written 

recommendations. 

B. Trim Accessories:  Cornerbead, edge trim, and control joints of material and shapes as 

specified in Section 092900 "Gypsum Board"] that comply with gypsum board shaft 

wall assembly manufacturer's written recommendations for application indicated. 

C. Steel Drill Screws:  ASTM C 1002 unless otherwise indicated. 

D. Track Fasteners:  Power-driven fasteners of size and material required to withstand 

loading conditions imposed on shaft wall assemblies without exceeding allowable 

design stress of track, fasteners, or structural substrates in which anchors are 

embedded. 

E. Sound Attenuation Blankets:  As specified in Section 092900 "Gypsum Board."  

F. Acoustical Sealant:  As specified in Section 092900 "Gypsum Board."  
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates to which gypsum board shaft wall assemblies attach or abut, with 

Installer present, including hollow-metal frames, elevator hoistway door frames, cast-in 

anchors, and structural framing.  Examine for compliance with requirements for 

installation tolerances and other conditions affecting performance. 

B. Examine panels before installation.  Reject panels that are wet, moisture damaged, or 

mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Sprayed Fire-Resistive Materials:  Coordinate with gypsum board shaft wall 

assemblies so both elements of Work remain complete and undamaged.  Patch or 

replace sprayed fire-resistive materials removed or damaged during installation of shaft 

wall assemblies to comply with requirements specified in Section 078100 "Applied 

Fireproofing." 

B. After sprayed fire-resistive materials are applied, remove only to extent necessary for 

installation of gypsum board shaft wall assemblies and without reducing the 

fire-resistive material thickness below that which is required to obtain fire-resistance 

rating indicated.  Protect remaining fire-resistive materials from damage. 

3.3 INSTALLATION 

A. General:  Install gypsum board shaft wall assemblies to comply with requirements of 

fire-resistance-rated assemblies indicated, manufacturer's written installation 

instructions, and ASTM C 754 other than stud-spacing requirements. 

B. Do not bridge building expansion joints with shaft wall assemblies; frame both sides of 

expansion joints with furring and other support. 

C. Install supplementary framing in gypsum board shaft wall assemblies around openings 

and as required for blocking, bracing, and support of gravity and pullout loads of 

fixtures, equipment, services, heavy trim, furnishings, wall-mounted door stops, and 

similar items that cannot be supported directly by shaft wall assembly framing. 

D. Penetrations:  At penetrations in shaft wall, maintain fire-resistance rating of shaft wall 

assembly by installing supplementary steel framing around perimeter of penetration 

and fire protection behind boxes containing wiring devices, elevator call buttons, 

elevator floor indicators, and similar items. 

E. Isolate perimeter of gypsum panels from building structure to prevent cracking of 

panels, while maintaining continuity of fire-rated construction. 
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F. Firestop Tracks:  Where indicated, install to maintain continuity of 

fire-resistance-rated assembly indicated. 

G. Installation Tolerance:  Install each framing member so fastening surfaces vary not 

more than 1/8 inch from the plane formed by faces of adjacent framing. 

3.4 PROTECTION 

A. Protect installed products from damage from weather, condensation, direct sunlight, 

construction, and other causes during remainder of the construction period. 

B. Remove and replace panels that are wet, moisture damaged, or mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not limited 

to, discoloration, sagging, and 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 092116.23 
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SECTION 09260 - GYPSUM BOARD ASSEMBLIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Interior gypsum wallboard. 
2. Non-load-bearing steel framing. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 

PART 2 - PRODUCTS 

2.1 STEEL FRAMING 

A. Steel Framing, General:  Comply with ASTM C 754 for conditions indicated. 
1. Steel Sheet Components:  Metal complying with ASTM C 645 requirements. 

a. Protective Coating: 
1) Interior Applications:  manufacturer's standard corrosion-resistant 

zinc coating. 

B. Partition and Soffit Framing: 
1. Steel Studs and Runners:  ASTM C 645, in depth indicated. 

a. Minimum Base Metal Thickness:  As indicated. 
2. Deep-Leg Deflection Track:  ASTM C 645 top runner with 2-inch- (50.8-mm-) 

deep flanges. 
a. Minimum Base Metal Thickness:  0.027 inch (0.7 mm). 

3. Hat-Shaped, Rigid Furring Channels:  ASTM C 645, in depth indicated. 
a. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm). 
. 

2.2 PANEL PRODUCTS 

A. Panel Size, General:  Provide in maximum lengths and widths available that will 
minimize joints in each area and correspond with support system indicated. 

B. Gypsum Wallboard:  ASTM C 36. 
1. Regular Type:  In thickness indicated and with long edges tapered. 

2.3 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 
1. Cornerbead:  Use at outside corners, unless otherwise indicated. 
2. LC-Bead:  Use at exposed panel edges. 
3. L-Bead:  Use where indicated. 
4. U-Bead:  Use where indicated. 
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5. Expansion (Control) Joint: Install where shown and not to exceed spacing as 
follows: 
a. Ceilings: Install control joints in areas exceeding 2500 sq. ft. (232 sq. m).  

Space control joints not more than 50 feet (15.2 m) o.c.  Install control 
joints where ceiling framing or furring changes direction. 

b. Partitions and Furring: Install control joint in partitions and wall furring runs 
exceeding 30 feet (9.1m).  Space control joints not more than 30 feet 
(9.1m) o.c.  Install control joints in furred assemblies where control joints 
occur in  base exterior wall. 

2.4 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475. 

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, flanges 

of trim accessories, and fasteners, use setting-type taping compound. 
a. Use setting-type compound for installing paper-faced metal trim 

accessories. 
3. Fill Coat:  For second coat, use setting-type, sandable topping 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. Acoustical Sealant for Exposed and Concealed Joints:  Nonsag, paintable, nonstaining, 
latex sealant complying with ASTM C 834 that effectively reduces airborne sound 
transmission through perimeter joints and openings in building construction as 
demonstrated by testing representative assemblies according to ASTM E 90. 
1. Products: 

a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant. 
b. United States Gypsum Co.; SHEETROCK Acoustical Sealant. 

C. Acoustical Sealant for Concealed Joints:  Nondrying, nonhardening, nonskinning, 
nonstaining, gunnable, synthetic-rubber sealant recommended for sealing interior 
concealed joints to reduce airborne sound transmission. 
1. Products: 

a. Ohio Sealants, Inc.; Pro-Series SC-170 Rubber Base Sound Sealant. 
b. Pecora Corp.; BA-98. 
c. Tremco, Inc.; Tremco Acoustical Sealant. 

D. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 
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E. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 
produced by combining thermosetting resins with mineral fibers manufactured from 
glass, slag wool, or rock wool. 

PART 3 - EXECUTION 

3.1 NON-LOAD-BEARING STEEL FRAMING INSTALLATION 

A. General:  Comply with ASTM C 754, and ASTM C 840 requirements that apply to 
framing installation. 

B. Partition and Soffit Framing: 
1. Where studs are installed directly against exterior walls, install isolation strip 

between studs and wall. 
2. Extend partition framing full height to structural supports or substrates above 

suspended ceilings, except where partitions are indicated to terminate at 
suspended ceilings.  Continue framing over frames for doors and openings and 
frame around ducts penetrating partitions above ceiling to provide support for 
gypsum board. 

3. Frame door openings to comply with GA-600 and with gypsum board 
manufacturer's applicable written recommendations, unless otherwise indicated.  
Screw vertical studs at jambs to jamb anchor clips on door frames; install runner 
track section (for cripple studs) at head and secure to jamb studs. 
a. Install two studs at each jamb, unless otherwise indicated. 

C. Z-Furring Members:  Erect insulation vertically and hold in place with Z-furring 
members. 

3.2 PANEL PRODUCT INSTALLATION 

A. Gypsum Board:  Comply with ASTM C 840 and GA-216. 
1. Space screws a maximum of 12 inches (304.8 mm) o.c. for vertical applications. 
2. On ceilings, apply gypsum panels before wall/partition board application to the 

greatest extent possible and at right angles to framing, unless otherwise 
indicated. 

3. 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 board. 
4. On Z-furring members, apply gypsum panels vertically (parallel to framing) with 

no end joints.  Locate edge joints over furring members. 
5. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel 

drill screws. 

3.3 FINISHING 

A. Installing Trim Accessories:  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. 
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B. Finishing Gypsum Board Panels:  Treat gypsum board joints, interior angles, edge trim, 
control joints, penetrations, fastener heads, surface defects, and elsewhere as required 
to prepare gypsum board surfaces for decoration. 
1. Prefill open joints, rounded or beveled edges, and damaged surface areas. 
2. Apply joint tape over gypsum board joints, except those with trim having flanges 

not intended for tape. 

C. Gypsum Board Finish Levels:  Finish panels to levels indicated below, according to 
ASTM C 840, for locations indicated: 
1. Level 1:  Embed tape at joints in ceiling plenum areas, concealed areas, and 

where indicated, unless a higher level of finish is required for fire-resistance-rated 
assemblies and sound-rated assemblies. 

2. Level 2:  Embed tape and apply separate first coat of joint compound to tape, 
fasteners, and trim flanges where panels are substrate for tile and where 
indicated.  

3. Level 4:  Embed tape and apply separate first, fill, and finish coats of joint 
compound to tape, fasteners, and trim flanges at panel surfaces that will be 
exposed to view, unless otherwise indicated.  

END OF SECTION 09260 
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SECTION 09512   ACOUSTICAL TILE CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes acoustical tiles and concealed suspension systems for ceilings. 

1.2 SUBMITTALS 

A. Product Data:  For each product indicated. 
1. Ceiling suspension assembly members. 
2. Method of attaching hangers to building structure. 
3. Size and location of initial access modules for acoustical tile. 
4. Ceiling-mounted items including lighting fixtures, diffusers, grilles, speakers, 

sprinklers, access panels, and special moldings. 

B. Samples:  For each acoustical tile, for each concealed suspension system member, 
and for each color and texture required. 

C. Product test reports. 

D. Research/evaluation reports. 

E. Maintenance data. 

1.3 QUALITY ASSURANCE 

A. Acoustical Testing Agency Qualifications:  An independent testing laboratory or an 
NVLAP-accredited laboratory. 
1. Surface-Burning Characteristics:  Acoustical tiles complying with ASTM E 1264 

for Class A materials, when tested per ASTM E 84.  

B. Seismic Standard:  Comply with the following: 
1. ASTM E 580. 
2. IBC site category “C”. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements 
apply for product selection:  

B. Products:  Subject to compliance with requirements, provide one of the products 
specified. 
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2.2 GENERAL 

A. Acoustical Tile Standard:  Comply with ASTM E 1264. 

B. Metal Suspension System Standard: Intermediate Duty System, comply with 
ASTM C 635.  

C. Attachment Devices:  Size for five times the design load indicated in ASTM C 635, 
Table 1, "Direct Hung," unless otherwise indicated.  

D. Wire Hangers, Braces, and Ties:  Zinc-coated carbon-steel wire; ASTM A 641/A 641M, 
Class 1 zinc coating, soft temper. 
1. Size:  Select wire diameter so its stress at three 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- (2.69-mm-) diameter wire. 

E. Metal Edge Moldings and Trim:  Type and profile indicated or, if not indicated, 
manufacturer's standard moldings for edges and penetrations that fit acoustical tile 
edge details and suspension systems indicated; formed from sheet metal of same 
material and finish as that used for exposed flanges of suspension system runners. 
1. Ceiling systems designed to meet requirements for installation in IBC site 

category “C”. 

2.3 ACOUSTICAL CEILING TILES- 

A. Ceiling : Match existing ceiling tile and grid to greatest extent possible. Remove and 
protect existing ceiling tile and existing grid where indicated to remain.  Where tile or 
grid is damaged replace to match existing. To greatest extent possible group existing 
tile and new tile in a manner that makes the visual difference between old and new less 
noticeable. 

B. Color:  White for acoustical tile.  

C. LR:  Not less than .85. 

D. NRC:  Not less than .90,Type E-400 mounting per ASTM E 795. 

E. Thickness:  1 inch. 

F. Size:  As indicated on Drawings. 

G. Sag Warranty: Minimum of 10 years. 

2.4 METAL SUSPENSION SYSTEM  

A. Products: 
1. Manufacturer’s standard system by ceiling manufacturer  

 

 

PART 3 - EXECUTION 
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3.1  INSTALLATION 

A. General:  Install acoustical tile ceilings to comply with ASTM C 636 and seismic 
requirements indicated, per manufacturer's written instructions and CISCA's "Ceiling 
Systems Handbook."  Owner’s building inspector will inspect seismic required bracing 
and suspension. 

B. Measure each ceiling area and establish layout of acoustical tiles to balance border 
widths at opposite edges of each ceiling.  Avoid using less-than-half-width tiles at 
borders. 

C. Suspend ceiling hangers from building's structural members, plumb and free from 
contact with insulation or other objects within ceiling plenum.  Splay hangers only 
where required to miss obstructions; offset resulting horizontal forces by bracing, 
countersplaying, or other equally effective means.  Where width of ducts and other 
construction within ceiling plenum produces hanger spacings that interfere with location 
of hangers, use trapezes or equivalent devices. 
1. Do not support ceilings directly from permanent metal forms or floor deck; anchor 

into concrete slabs. 
2. Do not attach hangers to steel deck tabs or to steel roof deck. 
3. Do not disturb existing sprayed fire proofing material.  Notify General Contractor 

if any fireproofing material is accidentally disturbed so repairs can be made. 

D. Install edge moldings and trim at perimeter of acoustical tile ceiling area and where 
necessary to conceal edges of acoustical units.  Screw attach moldings to substrate 
with concealed fasteners at intervals not more than 16 inches (400 mm) o.c. and not 
more than 3 inches (75 mm) from ends, leveling with ceiling suspension system to a 
tolerance of 1/8 inch in 12 feet (3.2 mm in 3.66 m).  Miter corners accurately and 
connect securely. 

E. Install suspension system runners so they are square and securely interlocked with 
one another.  Remove and replace dented, bent, or kinked members. 

F. Install acoustical tiles in coordination with suspension system and exposed moldings 
and trim.  Place splines or suspension system flanges into kerfed edges so tile-to-tile 
joints are closed by double lap of material.  Fit adjoining tile to form flush, tight joints.  
Scribe and cut tile for accurate fit at borders and around penetrations through tile.  Hold 
tile field in compression by inserting leaf-type, spring-steel spacers between tile and 
moldings, spaced 12 inches (305 mm) o.c. 

END OF SECTION 09512 
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SECTION 09900 - PAINTING  

PART 1 - GENERAL 

1.1 SECTION INCLUDES 

A. Surface preparation and finishing 

B. Paint exposed surfaces whether or not colors are designated in schedules except 
where a surface or material is specifically indicated not to be painted or is to remain 
natural.  Where an item or surface is not specifically mentioned, paint the same as 
similar materials or surfaces in color selected by Architect. 

C. Painting includes interior exposed metals, hollow metal doors and frames, and interior 
flush wood doors. 

D. Painting is not required on operating parts and labels. 

E. "Paint" includes coating systems materials, primers, emulsions, enamels, stains, 
sealers and fillers and other prime, intermediate, and finish coats. 

1.2 SYSTEM DESCRIPTION 

A. Finish Materials:  Conform to applicable code for flame/fuel/smoke rating requirements. 

1.3 SUBMITTALS 

A. Product Data:  Provide data on all finishing products. 

B. Paint Schedule:  Submit schedule for each substrate type and paint product to be 
applied including number of coats and finish prep (between coats).  

C. Submit manufacturer's full color line for initial selection process. 

D. Samples:  Submit two samples, 6 x 6 inch in size illustrating range of colors and 
textures available for each surface finishing product selected from initial submission. 

E. Final selection will be from job-applied samples only.  Allow at least three minor 
shading changes of job-applied sample before final selection. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Delivery, store, protect and handle products to site under provisions of Section 01001. 

B. Deliver products to site in sealed and labeled containers; inspect to verify acceptability. 

C. Container label to include manufacturer's name, type of paint, brand name, lot number, 
brand code, coverage, surface preparation, drying time, cleanup requirements, color 
designation, and instructions to mixing and reducing. 
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D. Store paint materials at minimum ambient temperature of 45 degrees F and a 
maximum of 90 degrees F in ventilated area, and as required by manufacturer's 
instructions. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Do not apply materials when surface and ambient temperatures are outside the 
temperature ranges required by the paint product manufacturer. 

B. Do not apply exterior coatings during rain or snow, or when relative humidity is outside 
the humidity ranges required by the paint product manufacturer. 

C. Minimum Application Temperatures for All Coatings:  45 degrees F for interiors; 50 
degrees F for exterior; 1unless required otherwise by manufacturer's instructions. 

D. Provide lighting level of 80-footcandles measured mid-height at substrate surface. 

1.6 EXTRA MATERIALS 

A. Furnish under provisions of Division 1. 

B. Provide 1 gallon of each surface finishing product to Owner. 

C. Label each container with color, type, texture, and room locations in addition to the 
manufacturer's label. 

 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  (Premium Line Only) – Low Voc paint only. 
1. Sherwin-Williams Company – Basis of Design, or approved equal by one of the 

following. 
a. Benjamin-Moore and Company 
b. The Glidden Company 
c. Rose Talbert Paint Company 
d. Equal product approved during bidding process. 

B. Provide "Premium" line, top quality grade materials. 

C. Provide primers and undercoat paint produced by the same manufacturer as the finish 
coats. 

D. Coatings:  Ready mixed, except field catalyzed coatings, of good flow and brushing 
properties, capable of drying or curing free of streaks or sags. 

E. Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other 
materials required to achieve the finishes specified. 

F. All materials utilized must be lead-free and shall comply with Section 401(b) of the 
Lead-Based Poisoning Prevention Act. 
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G. All paints, coatings, and accessory materials shall comply with Volatile Organic 
Compound (VOC) regulations currently in effect at the project location. 

 

PART 3 - EXECUTION 

3.1 EXAMINIATION AND PREPARATON 

A. Verify that substrate conditions are ready to receive Work. 

B. Measure moisture content of porous surfaces using an electronic moisture meter.  Do 
not apply finishes unless moisture content is less than 12 percent. 

C. Galvanized Surfaces:  Remove surface contamination and oils and wash with solvent.  
Apply coat of etching primer. 

D. Uncoated Ferrous Surfaces:  Remove scale by wire brushing or sandblasting; wash 
clean with solvent.  Apply treatment of phosphoric acid solution.  Prime paint after 
repairs. 

E. Shop Primed Steel Surfaces:  Sand and scrape to remove loose primer and rust, 
feather edges; clean surfaces with solvent.  Prime bare steel surfaces. 

F. Interior Bare Wood Items Scheduled to Receive Paint Finish: Wipe surface clean; seal 
knots, pitch streaks, and sappy sections with sealer.  Fill nail holes and cracks after 
primer has dried; sand between coats. 

3.2 APPLICATION 

A. Apply products in accordance with manufacturer's instructions. 

3.3 PROGESS CLEANING 

A. As work proceeds, promptly remove spilled, splashed, or spattered finishes. 

B. Collect waste material which may constitute a fire hazard, place in closed containers 
and remove daily from site 

3.4 SCHEDULE –SURFACES 

A. Steel – Unprimed: 
1. One coat Kem Kromik, B502 Series. 
2. Two coats alkyd enamel semi-gloss, Pro Mar 200, B34W201 Series. 

B. Steel – Primed: 
1. Touch up with original primer. 
2. Two coats alkyd enamel semi-gloss, Pro Mar 200, B34W201 Series. 

C. Steel – Galvanized: 
1. One coat Glavite HS-B50WZ230 Series. 
2. Two coats alkyd enamel semi-gloss, Pro Mar 200, B34W201 Series. 
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D. Gypsum Drywall: 
1. One coat Promar #B Drywall Primer. 
2. Two coats alkyd eggshell, Pro Mar 200. 

E. Wood (Where noted as “Paint” or “Opaque”): 
1. One coat alkyd enamel undercoat. 
2. Two coats interior alkyd enamel semi-gloss, Pro Mar 200, B34W201 Series. 

F. Interior Flush Wood Doors with Transparent Finish: AWI Finish System No. 3-
conversion varnish, premium grade application. 
 

 

END OF SECTION 09900 



SECTION 23 00 00  MECHANICAL, GENERAL

PART 1 - GENERAL

1.1 Drawings and general provisions of Contract, including General and Supplementary Conditions
and Division 1 Specification Sections, apply to the work under Division 23 the same as if
incorporated herein.

1.2 All materials and work shall comply with the 2015 International Mechanical (IMC), 2015
International Plumbing Code (IPC), 2015 Building Codes (IBC), 2012 International Energy Code
(IECC), 2014 National Electrical Code (NEC), and National Fire Protection Association (NFPA).

1.3 CONTRACT DOCUMENTS

A. Drawings for work under Division 23 indicate generally the location, arrangement and intent of the
systems to be installed.  They are diagrammatic and indicate reasonable arrangements.

B. It is not the intent of these documents to be used as installation drawings nor to include all related
services or accessories to place systems in operation.  They are not intended to be coordination
documents for detail adaption to building construction, or for coordination with other trades. 
Installation of equipment shall be in strict accordance with the respective manufacturer's
recommended instructions.  Obtain certified drawings and installation instructions before starting
work.

C. After thorough examination of contract documents, bring to attention of Owner prior to bid time
any discrepancies, errors or omissions in Division 23.  If a conflict exists, the greater quantity or
better quality, in the opinion of the Engineer, governs.

D. It is the intent of these drawings and specifications to describe complete and working mechanical
system(s) and to prescribe for the complete installation and testing of the equipment and devices
specified under other sections of the specifications or on the drawings.  Work under Division 23
includes all work necessary to make equipment and systems operational while following the
details of the drawings and specifications as close as possible. When additional items are required
to make systems operational, and are not specifically specified, then items shall be in accordance
with the manufacturer's recommendations for the applicable conditions encountered.

E. Drawings and specifications are complimentary; work called for in either shall be provided as if
called for by both. 

1.4 Temperature and equipment control wiring are included under Division 23.  All power sources,
breakers, wiring, conduits, relays, contactors, and any power wiring required for the automatic
temperature control system shall be provided by Division 23.  All power wiring shall comply with
the latest edition of the National Electric Code.

1.5 Motor starters and variable frequency drives shall be furnished under Division 23.  Mounting and
wiring of starters or variable frequency drives including wiring to equipment shall be provided by
others.  Disconnect switches when required shall be provided under Division 23.  Combination
starter/disconnect switches shall be furnished under Division 23.  Provide all wiring, conduits,
breakers, transformers, etc. required to power all control components requiring a power source.

1.6 SEISMIC REQUIREMENTS
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A. All HVAC materials shall comply with the 2015 International Building Code with the latest revisions
for seismic requirements, see other sections in Division 23.

B. See other sections in Division 23 for more specific specifications.  Generally, the seismic
requirements are covered in the sections where they apply (example: Seismic restraints for
ductwork are in section 23 31 13 Mechanical, Ductwork).

C. Provide seismic submittals including calculations to determine restraint loads resulting from
seismic forces presented in local building code or 2015 IBC. Seismic calculations shall be certified
& stamped by an engineer in the employ of the seismic equipment manufacturer with a minimum 5
years experience and licensed in the project’s jurisdiction. Provide calculations for all floor or roof 
mounted equipment, and all suspended or wall mounted equipment 20lbs or greater.

D. Calculations and restraint device submittal drawings shall specify anchor bolt type, embedment,
concrete compressive strength,  minimum spacing between anchors, and minimum distances of
anchors from concrete edges.  Concrete anchor locations shall not be near edges, stress joints, or
an existing fracture.  All bolts shall be ASTM A307 or better. 

E. The isolators and seismic restraint systems listed herein are as manufactured by Amber / Booth,
Mason Industries, Kinetics, or approved equal.  Manufacturer must be a member of the Vibration
Isolation and Seismic Control Manufacturers Association (VISCMA).

F. Steel components shall be cleaned and painted with industrial enamel.  All nuts, bolts and
washers shall be zinc-electroplated.  Structural steel bases shall be thoroughly cleaned of welding
slag and primed with zinc-chromate or metal etching primer. 

G. All isolators, bases and seismic restraints exposed to the weather shall utilize cadmium plated,
epoxy coat or PVC coated springs and hot dipped galvanized steel components.  Nuts, bolts and
washers may be zinc-electroplated. Isolators for outdoor mounted equipment shall provide
adequate restraint for the greater of  either wind loads required by local codes or withstand a
minimum of 30 lb. / sq. ft. applied to any exposed surface of the equipment. 

H. Provide shop drawings indicating location of all  cable restraints  required for pipe and ductwork. 
Drawings must be stamped by manufacturer’s registered professional engineer. Equipment
manufacturers shall provide certification that their equipment is capable of resisting expected
seismic loads without failure.  Equipment manufacturers shall provide suitable attachment points
and/or instructions for attaching seismic restraints. 

I. Provide acceptance letter from the manufacturer’s agent prior to project closeout indicating
manufacturer review of installed seismic piping restraint systems throughout project.  

1.7 SITE VISIT

It is highly recommended all bidders should visit the site and become familiar with all existing
conditions before submitting a bid.

1.8 DEMOLITION ITEMS

The Owner reserves the right to keep any items called for to be removed in the construction
documents.  Items not kept by the Owner shall be carried away from the site of work.  Coordinate
with Owner on each item to be removed.
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1.9 COMMISSIONING

A. See Division 1 for bidding commissioning as an alternate.

B. Refer to Division 1 specifications for commissioning requirements.  The contractor shall provide all
coordination, submittal data and shop drawing information to comply with the commissioning
requirements as specified.

C. The testing and balancing contractor in conjunction with the HVAC sub-contractor and controls contractor
shall submit a statement to the Commissioning Authority that check test and start-up has been successfully
completed and that all equipment, systems and controls are complete and ready for functional performance
testing. 

D. The testing and balancing contractor, controls contractor and HVAC sub-contractor shall work closely with
the Commissioning Authority for verification of the HVAC system and all components throughout
project construction as well as closeout for LEED certification.  See Section 01-9113 General
commissioning Requirements and Section 01-9114 System Commission Requirements. 

PART 2 - PRODUCTS

2.1 SUBSTITUTIONS

A. All requests for substitutions shall be submitted in writing so as to be received by the Engineer at
least ten (10) calendar days prior to bid date and must be granted permission to quote before
award of contract.

B. Requests for substitution shall be submitted in the form of a letter (with one copy minimum) on
letterhead of submitting firm. Letter to be addressed to the Engineer and referenced to this job.

C. Permission to substitute items shall not be construed as authorizing any deviations from the
contract documents, unless such deviations are clearly indicated in letter form.  Contractor shall
be responsible for verifying all dimensions with available space conditions (with provisions for
proper access, maintenance, part replacement and for coordination of other trades) for proper
services and construction requirements. Contractor to bear any additional costs for required
changes in associated items which are directly or indirectly related to a substituted item.

2.2 MATERIAL AND EQUIPMENT SUBMITTALS

A. The Engineer will review and take appropriate action on equipment submittals, product data,
samples, and other submittals required by the Contract Documents.  Such review shall be only for
general compliance with the design and with the information given in the Contract Documents.

B. Prior to submittal of equipment submittals to the Engineer, review and approve equipment
submittals.  Equipment submittals which have not been reviewed and approved in writing by the
Contractor will not be reviewed by the Engineer.

C. Submit for review by the Engineer detailed drawings of all equipment and all material listed in this
section.  All submittal data shall be bound in a hardback binder.  Partial submittals will not be
reviewed by the Engineer.   Furnish six (6) copies of equipment submittals.

D. Equipment submitted for review shall be detailed, dimensioned drawings or catalog pages
showing construction, size, arrangement, operating clearances, performance characteristics and
capacities.
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E. Review rendered on equipment submittals shall not be considered as a guarantee of
measurements of building conditions.  Where drawings are reviewed, said review does not
mean that drawings have been checked in detail; said review does not in any way relieve
the contractor from his responsibility or necessity of furnishing materials or performing
work as required by the contract documents.

F. Submit equipment submittals for the materials and equipment for review by the Engineer:

! Duct and Pipe Insulation,
! Air Distribution, 
! Louvers and Dampers,
! Seismic submittals,
! Pumps and Accessories,
! Flow Control Valves
! Pipe Thermometers,
! Water Temperature Sensors,
! Flow Meters,
! Pressure Gauges,
! Flexible Pipe Connectors,
! Fan Coil Units,
! Energy Recovery Air Handling Unit,
! Variable Frequency Drives,
! Automatic Temperature Controls.

2.3 Furnish to Architect color chart, etc.  as required for him to select finishes for any piece of exposed
equipment, grilles and diffusers.  Color charts shall be furnished with submittal data.  All finishes
shall be equivalent to baked enamel unless otherwise indicated.

2.4 LOW EMITTING MATERIALS

A. All fiberglass containing materials shall have a VOC limit of 80 g/l less water.

B. All adhesives, sealants, and sealant primers shall comply with the requirements of the South
Coast Air Quality Management District (SCAQMD) Rule #1168.  

C. Contact adhesive VOC limit shall be 80 g/l less water.  

D. Sealant VOC limit shall be 420 g/l less water. 

E. Sealant primer VOC limit shall be 750 g/l less water.

F. Paintings, Coatings, and Primers shall not exceed the VOC content limits established in Green
Seal Standard GS-11, Paints, First Edition, May 20, 1993.

G. Anti-corrosive and anti-rust paints applied to interior ferrous metal structures shall not exceed the
VOC content limit of 250 g/l established in Green Seal Standard GC-03, Anti-Corrosive Paints,
Second Edition, January 7, 1997.

2.5  ELECTRICAL CONNECTIONS

     It shall be the sole responsibility of the Mechanical Subcontractor to verify and ensure equipment
ordered for this project matches the voltage and phase per existing conditions.  No extra
payments will be allowed because of the contractor's failure to do so.
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PART 3 - EXECUTION

3.1 Deliver to owner a complete, fully operational system.  All items to be properly lubricated and
operate to their full extent upon completion of the project. 

3.2 Deliver to Owner any certificates, permits and licenses as required to comply with all City, County
and State applicable laws, ordinances, codes, rules and regulations, including any certificates
required by USC Fire Department. If any of these items are requested, such items shall be
furnished prior to final inspection.

3.3 All work included in this contract shall be performed by skilled people under competent
supervision employing the latest and best practices of the various trades involved.  All materials
and equipment hereinafter specified shall be new and free from flaws and defects of any nature. 
Work that is not of good quality will require removal and reinstallation.

3.4 COORDINATION

A. No work shall be performed on this project before thoroughly coordinating all space requirements
for equipment, ducts, sleeves, and pipes.  Establish necessary tie-ins for each trade.

B. Prior to starting installation, furnish to all trades concerned copies of reviewed material and
equipment submittals, and location of equipment, sleeves, and pipes.

C. The responsibility for obtaining, cutting and patching for work under Division 23 is included under
this section of the specifications.

D. Coordinate the exact size and location of all construction openings with the proper trades
preparing the openings and be responsible for obtaining sizes as required.  Supports for
equipment shall be in accordance with the manufacturer's certified drawings.

E. Temperature and equipment control wiring are included under Division 23.  

F. Contractor shall be responsible for the protection and cleanliness of equipment installed under
Division 23.

G. See section 23 31 13 Ductwork, paragraph 1.8  SHOP DRAWINGS for additional coordination
requirements.

3.5 Notify the Architect/Engineer at least three (3) days in advance prior to covering up or concealing
any work under Division 23.  Any work covered or concealed without consent or review of the
Architect/Engineer shall be exposed for examination at the Contractor's expense.

3.6 Any costs of repairing any damages caused by this contractor, to the building, building contents,
and/or site during construction and warranty period shall be included in Division 23.

3.7 Provide all cutting and patching necessary to install the work specified in Division 23. Provide all
inserts, sleeves, supports and hanger rods. Lay out work in advance and establish locations of
sleeves.

3.8 PROJECT CLOSEOUT

A. Provide all initial balancing that season conditions will allow prior to final site visit and closeout. 
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B. For final site visit and closeout, all construction filters shall be replaced with new filters. All items
shall be cleaned thoroughly inside and outside of all dust, dirt, plaster or other foreign material. 
Repainting of scratched equipment shall be completed. 

C. Notify the Architect, Engineer and or construction manager in writing that he has complied with the
above items prior to final site visit and closeout.  In addition the contractor shall furnish a
statement prior to final site visit and closeout the following items are complete:

! All smoke detectors are installed and working properly.
! All penetrations (pipes, conduit, ducts, etc.) in rated walls and/or floor/ceiling assemblies are

properly installed using appropriate methods and materials.
! All required seismic bracing of walls, equipment, pipes and ducts is present and properly

installed.
! All HVAC systems have been tested, balanced, and commissioned per ASHRAE 90.1.  A

copy of the report will be available at the inspection.
! Listed assembly details, product data sheets, and approved submittals are available on site.

D. A mechanic shall be present at final site visit and closeout with all tools and instruments required
to completely inspect and check measurements required under "Testing and Balancing." Provide
a stepladder and keys for control instruments.

E. Contractor shall indicate in red ink on prints all changes to underground services. Submit print
along with other submittals required prior to final site visit and closeout.

3.9  OWNER INSTRUCTION

A. Instruct the Owner's representative in complete detail as to proper operation of the overall system.

B. Provide a hard back three-ring file folder containing all warranties, catalog data and the
manufacturer's standard operating and maintenance instructions for each item of the controls
system.

3.10 WARRANTY

A. See General Conditions, and Supplementary Conditions Part I, for Division 23 warranty
requirements.

B. Warrant all work and materials specified under Division 23 for a period of one (l) year from the
date of project acceptance.  Upon failure of any part(s) of the system during the warranty period,
the affected part(s) shall be repaired or replaced promptly by and at the expense of the
Contractor.

3.11 IDENTIFICATION

 A. Identify each piece of equipment and control component.  Items shall be identified by name and
numerical sequence (OAH-1, etc.).  Nameplates shall be 1/16" thick plates with 1/2" high white
letters on black background.  Nameplates shall be attached securely with screws, not glued.

B. Provide standard bronze identification tags equal to Seton Nameplate Company for each valve to
identify type of service as applicable. Bronze tags shall be attached to the valve by the use of
brass S-hooks. Tag identification shall be by service and each valve shall be numbered.

3.12 PAINTING
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A. Pipes in mechanical room shall be painted under Division 23.  All pipes shall be color coded to
match the USC color coding system.  Color coding chart may obtained from the USC Project
Manager.

B. Provide color stenciling of piping for identification of flow.  

C. Provide two coats of black rust preventative on all exposed support metal and hangers mounted in
mechanical room.

D. Paint all new equipment and materials in Division 23 (except factory-painted equipment) exposed
to view.  Where factory paint has been scratched on new equipment, completely sand, prime and
repaint scratched areas. Paint shall be as recommended by equipment manufacturer.  Pipes shall
be color coded with colors selected by the Engineer.  Devoe, Sherwin Williams, Pittsburg, Glidden
or approved equal paints may be used.

E. Paintings, Coatings, and Primers shall not exceed the VOC content limits established in Green
Seal Standard GS-11, Paints, First Edition, May 20, 1993.

3.13 UTILITY INTERRUPTIONS:

Obtain Owner's approval for utility interruptions at least five (5) working days in advance of all
scheduled interruptions.  Contractor shall arrange work so that interruptions are minimized in
number and duration. 

3.14 TRENCHING, BACKFILLING, AND PATCHING

A. Locate all existing utilities prior to trenching.  Coordinate with University of South Carolina Project
Manager.

B. Trenching:  Cut trenches sufficiently wide to enable installation of new pipes.  Remove lumped
subsoil, boulders, and rock.  Shore trench to insure safety of workmen.  Erect barricades to
protect trenching, backfilling, and paving from traffic.  Do not remove barricades until landscaping
is complete.

C. Backfill:  After hydrostatic testing of pipes, final backfill of selected earth shall be placed and hand
tamped 12" minimum over the top of the jacket.  Remainder of the backfill shall be free of large
boulders, rocks over 6" in diameter, frozen earth or foreign matter.  Subsoil shall be compacted to
98%.

D. Landscaping: Landscape all disturbed areas to match existing as directed by USC Project
Manager.

3.15 TEMPORARY AIR CONDITIONING

A. HVAC sub-contractor shall coordinate with the Contractor the requirements for temporary air
conditioning of the building for completion of interior finish work prior to substantial completion. 

B. HVAC sub-contractor shall schedule his work to provide temporary heating and cooling utilizing
the new HVAC system at the request of the Contractor.  Service, maintenance and filter service of
the equipment shall be provided by the HVAC sub-contractor. The HVAC sub-contractor shall
provide temporary duct filters to maintain a clean duct system during temporary service. 

 
C. The use of the new HVAC system shall not decrease the equipment or installation warranty as
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specified herein. All equipment and installation warranties shall begin at substantial completion of
work.

3.16 RECORD DRAWINGS

A. Maintain on the job site one complete set of drawings for this project.  All changes authorized by
the Owner as to locations, sizes and routing of equipment, ductwork, piping and other material
shall be indicated in red ink on the drawings as work progresses.

B. Before Substantial Completion, Contractor shall obtain a set of drawings on which he shall
indicate the information outlined above.  Drawings (including schedules, details, and sections)
shall be corrected to depict all substituted materials and equipment.  Contractor, the original
drawings of the work, to be used to make the reproducible mylar drawings noted above.  The final,
annotated, plastic producible (mylar) drawings shall be turned over to the Owner at the time of
Substantial Completion.

END OF SECTION 23 73 13
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SECTION 23 05 93 TEST AND BALANCING

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of
specifications.

1.2 Work under this section includes the testing, adjusting and balancing air and water systems in all
heating, ventilating and air conditioning systems. The results of all tests, adjustments and
balancing shall be submitted to the Architect for approval.

1.3 Other sections of the specification are a part of this section. Refer to all other sections for a
complete description of the work.

1.4 COMMISSIONING

A. See Division 1 for bidding commissioning as an alternate.

B. Refer to Division 1 specifications for commissioning requirements.  Provide all coordination,
submittal data and shop drawing information to comply with the commissioning requirements as
specified.

C. The testing and balancing contractor in conjunction with the mechanical contractor and controls
contractor shall submit a statement to the Commissioning Authority that check test and start-up
has been successfully completed and that all equipment, systems and controls are complete and
ready for functional performance testing. 

D. The testing and balancing contractor, controls contractor and mechanical contractor shall work
closely with the Commissioning Authority for verification of the HVAC system and all components
throughout project construction as well as closeout.  See Section 01-9113 General commissioning
Requirements and Section 01-9114 System Commission Requirements. 

1.5 TESTING AND BALANCING AGENCY

A. All work shall be performed by an independent Test and Balance Agency (T&B Contractor). 
Testing, adjusting and balancing work shall be the firm's sole source of income.  All work shall be
under the direct supervision of a project manager who is qualified for testing and balancing the
hydronic and air performance of heating, air conditioning, and ventilating systems.

B. The testing and balancing contractor will test and balance the systems according to AABC or
NEBB standards. The T&B contractor will provide the HVAC sub-contractor with a written list of all
project deficiencies and copy the engineer via fax. The T&B contractor will work with the engineer
and contractor to insure that any and all deficiencies are adequately addressed prior to
submission of the final report. The engineer will be provided with a T&B summary prior to
submission of the final report. 

C. The design engineer may request verification of data at any time during or after the T&B process. 
The test, balancing and adjusting shall be performed as many times as required to prove project
requirements have been met.  If requested by the Engineer, tests shall be performed in his
presence.

D. The Testing and Balancing firm will be certified by AABC or NEBB and have a minimum of ten
years experience in testing and balancing.
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1.6 COORDINATION OF WORK

A. HVAC sub-contractor- The HVAC sub-contractor shall be responsible for installing the systems
per the plans and specifications. The HVAC sub-contractor shall also be responsible for
coordinating work between the T&B and Control contractor.  All system deficiencies will be
corrected/optimized prior to the submission of the T&B report. The HVAC sub-contractor shall
supply the test and balance contractor with accurate drawings, submittals, and support required to
optimize the system(s).

B. Control Contractor- The control contractor shall work closely with the T&B contractor during
testing and balancing to insure proper operation of the control system.  The control contractor will
functionally check the controls prior to the T&B process. The T&B process will not begin until the
control system has been checked and approved by the control contractor.  The control contractor
will furnish any software required to test and balance the system(s).  

1.7 INSTRUMENTS

Instruments used shall be of high quality and as recommended by AABC or NEBB for the
application.  Instruments shall be properly calibrated and certified within the last six months.

1.8 The tests, balancing and adjusting shall be performed as many times as required to prove project
requirements have been met.  If requested by the Engineer, tests shall be performed in his
presence.

1.9 ACCURACY

The balancing firm shall warrant, solely that the system will be set to within 10% of the values as
established by the drawings and specifications and also adjust to minimize drafts in all areas.

1.10 CHANGES

Any changes that are required for the final balancing results as determined by the balancing firm
shall be provided under this section of the specifications.  Such changes shall include, but not
limited to, changing of pulleys, belts, dampers or adding dampers or access panels.

PART 2 - PRODUCTS

2.1 SUBMITTALS:

A. Prior to acceptance of the systems by the Owner, submit to the Engineer for his review, a written
testing, adjusting and balancing report, in triplicate, contained in a hard-backed three ring
notebook.

B. All reports, forms and data sheets shall generally be the standards of AABC or NEBB.

PART 3 - EXECUTION

3.1 BALANCING PROCEDURE:

A. Before starting air balance, check the following items:

1. Air filters to assure cleanliness and position
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2. All fans for proper belt tension, alignment and rotation

3. Fan and motor lubrication

B. Measure supply air volumes by means of the duct traverse method, taking a minimum of 16
readings.  Seal duct access holes with snap-in plugs.  The use of duct tape to seal access holes
will not be allowed.

C. Adjust balancing dampers for required branch duct air quantities.  Dampers shall be permanently
marked after air balance is complete.

D. The total air delivery in any particular fan system shall be obtained by adjustment of the particular
fan speed or fan sheave set point.  The drive motor of each fan shall not be loaded over the
corrected full load amperage rating of the motor involved.

E. Before starting water balance, check the following items:

1. Cleanliness of system water

2. Cleanliness of all system strainers

3. Manual air vents

4. Pump and motor lubrication

5. Motor overload protectors or heaters for proper size

6. Proper pump rotation

F. Measure pump capacities by venturi, orifices or flow meters if installed or by differential pressure
measurements, amperage and brake horsepower method using pump manufacturer's capacity
curve.  Position all automatic valves, hand valves and circuit setters for full flow through coils, tube
bundles, etc. during pump adjustment.  Use only calibrated test gauges for pump adjustment; the
use of pressure gages installed within the system will not be permitted.

G. Coordinate the setting of controls to maintain coil water inlet design temperatures, with coil valves
positioned for full flow through coil during adjustment.  Balance individual water coils at full flow to
maintain temperature differential specified.

H. Lock in setpoint on circuit setters correctly.

3.2 ADJUSTING AND BALANCING

Adjust, balance, record and submit as previously specified, for each of the following:

1. Grilles and Diffusers:

              Fan Room if Design Measured
              Mark Applicable CFM    CFM        
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2. Outside Air Handling Unit:

    a. Grilles and Diffusers as specified in (1) above
    b. Supply Air Dry Bulb Temperature
    c. Total CFM
    d. Total Static Pressure
    e. External Static Pressure

f. Nameplate Data
    g. Actual Motor Amperage and Voltage
    h. Fan RPM

3.  Exhaust Fans (included in Outside Air Handling Unit):

a. Grilles as specified in (1) above
b. Total CFM

    c. Static Pressure
    d. Motor Amperage and Voltage
    e. Fan RPM

4.  All Chilled Water Coils:

   a. Chilled Water Flow rate, GPM
    b. Chilled Water Pressure Drop, Ft. of Water
    c. Chilled Water Entering and Leaving Temperature
    d. Air Flow rate Across Coil, CFM
    e. Air Pressure Drop Across Coil, Inches of Water
    f. Air Entering Dry Bulb and Wet Bulb Temperature
    g. Air Leaving Dry Bulb and Wet Bulb Temperature
    h. Coil Face Area, Square Feet
    I. Coil Face Air Velocity, Feet per Minute

5. All Hot Water Coils:

   a. Hot Water Flow rate, GPM
    b. Hot Water Pressure Drop, Ft. of Water
    c. Hot Water Entering and Leaving Temperature
    d. Air Flow rate Across Coil, CFM
    e. Air Pressure Drop Across Coil, Inches of Water
    f. Air Entering Air Temperature
    g. Air Leaving Air  Temperature
    h. Coil Face Area, Square Feet
    I. Coil Face Air Velocity, Feet per Minute

6. All Water Pumps:

   a. Final Water Flow rate, GPM
    b. Wide Open Water Pressure Differential, Ft. of Water
    c. No Flow Water Pressure Differential, Ft. of Water
    d. Pump Off Pressure, Ft. of Water
    e. Motor Amperage and Voltage
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3.3 TESTING OF LOW PRESSURE DUCT

A. The low pressure supply air duct systems shall be tested at 1" operating pressure.

B. The air leakage at the test pressure shall be measured by a calibrated orifice type of flow meter. 
Total allowable leakage of the system shall not exceed 5% of the fan capacity of the system.

C. If the system is tested in sections, the leakage rates shall be added to give the performance of
the whole system.

D. The supply duct system shall be tested with spin-in take-offs in place. Provide air bags or other
temporary means of capping take-offs during leak test.

E. Duct systems not passing the leak test shall be sealed and re-tested.

F. The orifice flow measurement device must have been individually calibrated against a primary
standard, and this calibrated curve permanently attached to the orifice tube assembly.

G. Certificate of leakage compliance shall be submitted by the testing, adjusting and balancing firm
to the Engineer for his files.

END OF SECTION 23 05 93

USC Lieber College HVAC Renovation 23 05 93 - 5
STATE PROJECT NO.: H27-Z313 163277





SECTION 23 07 00  MECHANICAL, INSULATION

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of
specifications.

1.2 INSULATION

All insulation material shall have a fire hazard classification not to exceed flame spread of 25 and
smoke developed rating of 50, as listed by Underwriters Laboratories and acceptable under NFPA
standards.  This is to apply to the complete system and to the composite insulation with jacket or
facings, vapor barrier, joint sealing tapes, mastic and fittings.

PART 2 - PRODUCT

2.1 DUCT INSULATION

A. Rigid insulation on ductwork shall be 2" thick Owens-Corning or equal, 3 lb. density, 700 series
FRK board.

B. Insulation on concealed sheet metal ducts shall be wrapped with 2" thick Manville Microlite
"commercial grade" duct wrap or equal, 1 lb. density, R-6 min. with FRK vapor barrier.

2.2 MASTIC

Mastic shall be water-based, non-flammable equal to McGill Uni-Mastic 181.  Performance of
mastic shall not be affected by room temperatures above 35EF.  Mastic shall comply with the VOC
limits as described in Section 23 00 00 Mechanical, General.

2.3 ADHESIVES

Adhesive for duct liner and duct insulation shall be equal to McGill Uni-Tack, a water-based
product for bonding duct liner to metal surfaces.  Adhesives shall comply with the VOC limits as
described in Section 23 00 00 Mechanical, General.

2.5 PIPE INSULATION:

A. Fiberglass pipe insulation shall be Owens-Corning one-piece heavy density fiberglass pipe
insulation with the ASJ/SSL-II jacket.

B. Vapor Retarder Film shall be equal to Saran CX Film, flexible polyvinylidene chloride (PVDC)
material to prevent growth of mold and mildew, 6 mils thick, 0.01 perms per ASTM E96, 25/50
Flame/Smoke Developed per ASTM E84.  Tape for film shall be Saran CX Tape, 0.03 perms.

C. Rigid pipe insulation in 4th Floor Mechanical Room shall be Foamglass pipe covering or
polyisocyanurate as manufactured by Dow or Apache.  Polyisocyanurate will not be allowed for
steam pipe.

D. Flexible pipe insulation shall be Armstrong FR/Armaflex, or equal.  Flexible pipe insulation shall
meet flame and smoke rating listed in the "General" paragraph of this section of the specifications. 
Flexible pipe insulation adhesive shall be an air-drying contact adhesive for temperatures up to
220EF.  Adhesives shall comply with the VOC limits as described in Section 23 00 00 Mechanical,
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General.

D. See Section 23 00 00 Mechanical, General for pipe markers and painting of pipes.

PART 3 - EXECUTION

3.1 INSULATION FIRM

All insulation work shall be performed by a franchised insulation firm.  All insulation shall be
installed in a workmanlike manner by qualified workers in the regular employ of the insulation firm.

3.2 DUCT INSULATION

A. All sheet metal outside air intake and supply air ducts, and exhaust air ducts exposed to view in 4th

Floor Mechanical Room shall be insulated with 2" thick rigid duct insulation.  Adhere insulation to
sheet metal ducts with 4" strips of insulation bonding adhesive at 8" centers.  Secure insulation
with weld pins and clip washers spaced no more than 12" on center.  Staple insulation at all
seams with outward clinch staples and vapor seal with glass fabric and coated completely with a
flame retardant mastic.  All corners shall have a roll-on corner bead. 

B. All concealed sheet metal outside air supply, supply air, return air, and exhaust air ducts shall be
insulated with 2" thick fiberglass duct wrap insulation.  Adhere insulation on ducts to metal with 4"
strips of insulation bonding adhesive at 8" centers.  Secure insulation on ducts over 24" wide with
weld pins and clip washers spaced not more than l5" o.c., to bottom of duct.  Staple insulation at
all seams with outward clinch staples and vapor sealed with a 3" piece of Glasfab coated
completely with a flame retardant mastic.  This application also applies at connections to
pre-insulated flexible ductwork.  Duct tape will not be allowed.

3.3 PIPE INSULATION

A. Chilled water and hot water main pipes concealed in the building and in shall be covered with 1-
1/2" thick fiberglass pipe insulation.  Hot water mains 2" and larger shall be covered with 2" thick
fiberglass pipe insulation.  Condensate drain main pipes concealed in the building shall be
covered with 1" thick fiberglass pipe insulation.  Pipe insulation not employing the double
adhesive, self- seal lap shall have the lap stapled 3" on center with outward clinching staples. 
Two coats of vapor sealing mastic meeting the VOC limits in Section 23 00 00 Mechanical,
General shall then be applied over the staples.  Insulation on chilled water mains and condensate
drain mains shall be covered with vapor retarder film and tape as specified above, and applied per
manufacturer’s printed installation instructions.

B. Chilled water and hot water pipe located in 4th Floor Mechanical Room and 1st Floor Mechanical
Room shall be insulated with 2" thick rigid pipe insulation.  New steam pipe in 1st Floor Mechanical
Room shall be insulated with 3" thick rigid pipe insulation.  All seams and joints shall be sealed
with pipe insulation sealer.  Cover rigid insulation with ASJ/SSL-II all service jacket.  Insulation
jacket not employing the double adhesive, self- seal lap shall have the lap stapled 3" on center
with outward clinching staples.  Vapor sealing mastic shall then be applied over the staples.  Miter
all fittings and seal with mastic.  Surface shall be smooth when complete.  Insulation shall be
covered with a U.L labeled, 8 ounce cotton canvas and two coats of lagging adhesive meeting the
VOC limits in Section 23 00 00 Mechanical, General.  Adhesive shall completely seal cloth ready
for painting, see identification paragraph in Section 23 00 00 Mechanical, General.

C. Chilled water and hot water runout piping to fan coil units, and condensate drain pipes, from
connection to drain pan to connection to main condensate drain line, shall be insulated with 1"
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thick flexible pipe insulation.  Slip insulation on prior to connection and seal all butt joints with
adhesive.  On tees and ells greater than 45E, insulation shall be mitered and sealed with adhesive
meeting the VOC limits in Section 23 00 00 Mechanical, General.  Entire installation shall be in
strict accordance with the manufacturer's recommended installation instructions.

D. Chilled water  pipes in new manhole (new and existing) shall be insulated with 2" thick rigid pipe
insulation. All seams shall be sealed with one layer of asphalt mastic. Do not seal joints and
seams.  Embed a layer of glass fabric membrane and add another layer of asphalt mastic. 
Embed another layer of glass fabric membrane.  Surface to be smooth when complete.  Insulation
shall be wired on with 16 gauge Copper-Clad wire, spaced no more than 12" on center. 
Provisions shall be provided for expansion, as recommended by the insulation manufacturer.  All
pipes in the manhole shall be protected with an aluminum jacket. It shall be applied with a 2"
circumferential and 1-1/2" longitudinal lap and be secured with aluminum bands 3/8" wide, 8" on
center. All elbows shall also be covered with a PVC jacket.  The entire assembly shall be weather
protected.  

END OF SECTION 23 07 00
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SECTION 23 21 13  PIPING

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of
specifications.

1.2 Pipe and equipment locations shown are approximate.  Exact location of equipment, pipes and
chases to be as approved by Engineer and determined in field, to avoid other pipes and maintain
structural clearances.

1.3 Piping to comply with best trade practice.  Provide clearance between pipe and building structure
so pipes can expand without damage to building structure.

1.4 Welding shall be done only by qualified welders certified by a recognized and approved local
testing laboratory.  Welding qualifications shall be in accordance with ANSI Standard Code for
Pressure Piping.  Welders shall have qualified within the past eighteen (18) months.

PART 2 - PRODUCTS

2.1 PIPING

A. Chilled water, hot water and steam pipes, 2-1/2" and larger shall be schedule 40 black steel
(ASTM A53 Gr. B, ERW) with butt weld joints.  Fittings shall be ASTM A234, Gr. WPB, butt weld,
ERW.  Flanges shall be ASTM A105, Class 150, R.F., W.N.   Gaskets shall be ring type, 1/16"
thick, compressed non-asbestos, Garlock Style 3000 or approved equal.  Stud bolts shall be
ASTM A193, Gr. B7 with heavy hex nuts, ASTM A194, Gr. 2H.

B. Chilled water and hot water pipes 2" size and smaller shall be type L copper with sweat fittings.

C. Condensate drain piping shall be type L copper with sweat fittings.

D. Gaskets for steam piping shall be flex-a-talic metal gaskets at pipe flanges.

2.2 VALVES

A. Valves shall be designed for a minimum of 125 psi working pressure.  The manufacturer name
and the working pressure to be cast on valve body.  Valves shall be manufactured by Nibco,
Jenkins, Hammond, Crane, Milwaukee, or approved equal.

B. Ball valves installed in copper piping shall be bronze body, Federal Spec WW-V-35, Type II, Class
A, Style 3, full port.  Handle shall be zinc dichromate plated steel (plastisol coated).  Packing gland
shall be ASTM B-16 Alloy 360.  Packing shall be TFE and plastalic material.  Stem shall be silicon
bronze ASTM B-371 Alloy 694 or ASTM B-99 Alloy 651.  Ball shall be cast red bronze ASTM B-
584 Alloy 844.  Seat ring shall be TFE.  Body shall be cast red bronze ASTM B-584 Alloy 844 or
forging brass ASTM B-124 Alloy 377.  End piece shall be cast red bronze ASTM B-584 Alloy 844
or forging brass ASTM B-124 Alloy 377.

C. Ball valves installed in black steel pipe shall be carbon steel body with flanged connections, ANSI
B16.34, MSS-SP-72, full port.  Wrench shall be ductile iron.  Packing gland shall be 304 stainless
steel.  Packing shall be TFE with grounding device.  Stem shall be carbon steel hard chrome
plated.  Ball shall be carbon steel hard chrome plated.  Seat shall be 15% glass filled TFE.  Body
shall be carbon steel A216 type WCB.  End plug shall be carbon steel A216 type WCB.  Stop
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plate shall be stainless steel.  Thrush washer shall be 15% glass filled TFE.  “O” ring shall be
flourocarbon.  Gasket shall be spiral wound.

D. Butterfly valves shall be Class 125 designed for a minimum of 125 psi working pressure.  Valves
shall be lug type butterfly with cast iron body.  Disc edge and liner shall be designed for low
friction and tight seal.  Disc shall be constructed of stainless steel ASTM A-743 gr. CF-8M.  Liner
shall be EPDM coated.  Stem shall include a reinforcing EPDM bushing for low friction and stem-
load support.  Stem shall be triple sealed for low leakage with blowout-proof stem design.  Valves
shall be Milwaukee Series M or equal by Nibco, Jenkins, Hammond, Crane, or approved equal.

E. Butterfly valves in new manhole from the USC Campus chilled water supply and return distribution
piping shall be high performance, triple offset, metal to metal seated Zwick butterfly valves or
equal by Adams.

F. Steam gate valves shall be Class 150 Velan with stainless steel trim.

G. Check valves shall be Class 150, wafer type, swing check valve, cast steel body and disc, SS
trim, metal to metal seat, NAF Fig. 526440 or approved equal.

2.3 STRAINERS

A. Strainers shall be Y-type, 20 mesh type 304 stainless steel screens, 125 psig working pressure
with blow-down and removable strainer cover.

     B. Strainers shall be Hoffman 415C cast iron body for installation in black steel piping systems.
Strainers shall be Hoffman 420C cast brass body for installation in copper piping systems.

C. Strainers in steam piping shall be y-type with semi-steel body, 0.045" type 304 stainless steel
screens, 125 psig working pressure with blow-down and removable strainer cover.

D. Equal strainers by Mueller, Sarco, Trane, Jenkins, Grinnell, Watson McDaniel or approved equal
will be accepted.

2.4 TRIPLE DUTY VALVE

A. Provide where shown on plans, a straight pattern valve designed to perform the functions of a
non-slam check valve, throttling valve, shut off valve and calibrated balancing valve.

B. The valve shall be of heavy-duty cast iron construction with standard 125 psig ANSI flanged
connections, and rated for a maximum working pressure of 175 psig at 250 F.  The valve shall be
fitted with a Bronze or EPDM seat, replaceable bronze disc, stainless steel stem and chatter
preventing spring.  The valve design shall permit repacking under full system pressure.

C. Each valve shall be equipped with brass readout valves (with integral check valve) for taking
differential pressure readings across the orifice to accurately balance the system to specified
design conditions.  All valves shall be ITT Bell & Gossett Model No. 3DS (Straight Pattern) Triple
Duty Valve or equal by Taco, Wheatley or approved equal.

2.5 PRESSURE INDEPENDENT CONTROL VALVE

 A. Provide Delta P pressure independent control valves in the chilled water return runout piping for
all chilled water coils.  Valves 2”” and smaller have brass bodies with female NPT connections.
Valve bodies 3” and larger are ductile iron.  All internal components are high quality brass, carbon
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steel, stainless steel or Teflon. No plastic internal parts are used.  Seals shall be EPDM.  Valve
shall operate in the pressure independent range from 5 –– 70 PSID.

B. Pressure independent control valves shall have a 100:1 turndown and shall be individually factory
tested to ensure accurate flow control within +/- 5% through the operating range.

C. The low internal differential pressure shall allow the DeltaP valve to provide tight close-off,
meeting ANSI Class III and IV leakage standards (0.1%-0.01% of rated valve capacity). Actuators
are selected appropriately for the torque required to achieve up to 200 PSID shut-off.

D. Valve shall be provided with (3) factory installed pressure/temperature (P/T) ports, to be used for
field commissioning, in-line troubleshooting, and flow and differential pressure verification. These
ports are required to verify proper pressure independent operation, and are often valuable in
system troubleshooting.

E. Equal valves by Belimo and approved equal will be accepted.

2.6 FLOW CONTROL VALVE

   A. Provide flow control valve assembly for the fan coil unit in the hot water return runout pipe. 
Assembly shall consist of a balancing valve complete with in-line automatic flow controller capable
of +/-5% accuracy over a 3-40 psig range, a minimum 150 psig rated ball valve for shut-off service
and unit isolation, and a pressure/temperature test port with a cap retainer and union.  Valve flow
rate (GPM) shall be as specified on drawings.

   B. All valves shall be permanently marked to show flow direction and flow rate.

C. Assembly shall be manufactured by Autoflo, Inc., Griswold, Wheatley, Hayes, or approved equal.

2.7 AIR (SEDIMENT) SEPARATOR

A. The air separator shall be of the in-the-pipe-line type with tangential openings for water in and out. 
The inside shall be specifically designed to create a low velocity vortex for the separation of free
air and solids from the water stream.

B. The size of the vessel shall be based on the line size of the pipe shown on the project drawings.

 C. The shell shall be constructed of carbon steel and shall be rated at 125 psi working pressure.  The
tank shall be constructed in accordance with the ASME Code for Unfired Pressure Vessels and
shall be so certified and stamped.

D. The tank shall be equipped with a 2" bottom drain and this drain shall be piped to the nearest
open site drain.  The drain line shall be equipped with a gate valve.  Provide tank without strainer.

E. Air separator for the chilled water system shall include sediment separator with a solid separation
efficiency of 98% of 200 mesh sand and water solution, and be capable of heavier-than-water,
undissolved sediment separation of at least 40 microns.  The tank shall have a welded sump at
the bottom to collect sediment separated out by centrifugal action.  The tank shall also be capable
of air separation and elimination.

F. Air separator and air/sediment separators shall be Spirovent model VDT or equal by Bell &
Gossett, Taco, Wheatley or approved equal.
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2.8 THERMOMETERS

A. Pipe thermometers shall be OMEGA type SPT11 Series Solar Powered LCD Thermometers with
hi-impact ABS case, 3/8" LCD digit display, 1% accuracy, 10 Lux rating, and glass passivated
thermistor type sensor.  Industrial glass shall have full conformance with Fed Spec GG-T-321D. 
Bimetallic shall be in full conformance with ASME B40.3 - 1990.  “S” dimension shall be 6".

B. Range for chilled water applications shall be from 0-100 F.

C. Range for hot water shall be from 0-250EF.

D. Thermometers shall be as manufactured by Trerice, Weksler or approved equal.

2.9 PRESSURE GAUGE

A. Pressure gauges shall be 4-1/2" dial, stainless steel, high quality liquid filled type.  All gauges shall
be graduated in psi and corresponding feet of water, with an accuracy of 1% at mid-scale and
1-1/2% over the balance.

    B. All water gauges shall be provided with a pressure snubber and 1/4" quarter-turn ball valve.

C. Provide siphons with all steam pressure gauges.

    D. Gauge ranges shall be selected so the normal working pressure will be at mid-scale.  Gauges
shall be located where shown on drawings.

    E. Gauges shall be as manufactured by Trerice, Weksler, Winters Instruments or approved equal.

2.10 PIPE HANGERS

A. Pipe hangers to be the product of one of the following  manufacturers shown and of model
number indicated in the following table:

1/2" thru 2" 2-1/2" and larger wallplate hangers

Grinnell 104 260 l39

Fee & Mason 199 239 302

Elgen 92 12 ----

B. Provide oversized pipe hangers over insulated piping.   Install 18 gauge galvanized, shield
between hanger and insulation.  Ten inch long shield to extend 180E around the bottom of the
insulated pipe.

C. Location and method of support subject to Engineer's approval.  Threaded rods and
supplementary steel to span structural supports to accommodate hangers is included in Division
23.

2.11 FLEXIBLE PIPE CONNECTORS

Flexible EPDM connectors shall be used on all equipment as indicated on the drawings.  They
shall be manufactured of multiple plys of friction nylon tire cord with an EPDM cover and liner.  No

USC Lieber College HVAC Renovation 23 21 13 - 4
STATE PROJECT NO.: H27-Z313 163277



steel wire or rings shall be used as internal pressure reinforcement.  Straight connectors shall
have two spheres with a centered molded-in external ductile iron ring to maintain the two spherical
shapes.   Two inch and smaller sizes may have threaded ends.  Floating flanges shall have a
recess to lock the bead wire in the raised EPDM flanges.  Twin sphere connectors shall have a
minimum rating of 250 psi at 170EF. and 165 psi at 250EF.  Certified safety factors shall be a
nominal 4 to l with minimum acceptable test results of 3.6 to l.  Tests shall cover burst, flange
leakage, extension without control rods and flange retention at 50% of burst pressure without
control rods.   Flexible pipe connections Superflex MFTFU.

PART 3 - EXECUTION

3.1 Run pipes parallel to walls and ceilings, using a few fittings consistent with required flexibility. 
Pipe penetrations shall be perpendicular to walls. Wherever pipes change size, use eccentric
fittings.

3.2 Install manual air vents where pipe drops in direction of  flow.  Discharge shall be elbowed down
for water collection.

3.3 Provide a union or a flange in ferrous pipes at each piece of equipment, control valve, etc. and as
required to service and maintain equipment.

3.4 Provide dielectric unions where pipe of dissimilar materials are connected.

3.5 Support pipes two inch size and under by hangers not over 8 feet apart.  Support pipes over two
inch size by hangers not more than 12 feet apart.  Support vertical pipes by clamps not over 12
feet apart.  Protect copper pipes by lead sleeves between pipes and clamps.

3.6 PIPE SLEEVES AND ESCUTCHEONS

A. Where pipes pass through masonry construction, install sleeves sized to allow 1/2" clearance
entirely around the passing pipe and insulation.  Install sleeves during  construction of walls,
ceilings, and floors.  Extend vertical sleeves a minimum of 3" above finished floor.  Install sleeves
in a waterproof manner. Sleeves in bearing  walls and floors to be made of schedule 40 steel pipe. 
Sleeves in other masonry or fire rated gypsum board walls to be made of 20 gauge galvanized
steel.  Provide copper sleeves for copper pipes.

B. Where pipes pass through existing fire-rated walls, the space between the pipe and the pipe
sleeve shall be filled with a U.L. 1479 and ASTM E814 test rated fire proofing material.  Install in
accordance with manufacturer's written installation instructions.  On insulated pipes, the insulation
shall be omitted inside pipe sleeve except that insulation shall extend into sleeve l" on both sides
of wall.  Failure to comply will require the removal of caulking materials and replace with materials
specified. 

C. Caulking materials shall be U.L. test rated. Caulking by G.E. Pensil Fire Stop Systems, Dow
Corning or 3M Products will be accepted.

D. Provide one-piece chrome plated cast brass escutcheons where pipes pass through finished walls
or floors.

3.7 PIPE SYSTEM DRAINAGE

A. All hot water and chilled water pipes shall slope towards low point drain at 1" per 40 feet.  Provide
hose end connections at all low points.
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B. All steam, condensate return, and pumped condensate piping shall be sloped at 1" per 40 feet in
direction of flow.  Provide hose end connections at all low points.

C. Provide P-traps at all condensate drain connections to cooling equipment drain pans.  P-trap
depth shall be twice the total static pressure developed by the cooling equipment fan.  Slope
condensate drain piping minimum 1/4" per foot in direction of flow and discharge to nearest floor
drain.

3.8 PIPING TESTS

A. All piping installed shall be hydraulically tested as specified herein.  Provide all equipment
required to make the tests specified herein.

B. Piping may be tested a section at a time in order to facilitate the construction.

C. Fill the section of pipe to be tested with water and bring the section up to pressure with a test
pump.  These tests shall be conducted before any insulation is installed and any insulation
installed prior to these tests shall be removed. Gauges used in the tests shall have been recently
calibrated with a dead weight tester.

D. All tests shall apply full test pressure to the piping for a minimum of 24 hours.

E. All tests shall be conducted at the water working pressure of the pipe installed.  When schedule
40 or standard weight pipe is used, the test pressure shall be 150 pounds per  square inch.

F. When the test pressure has fallen over 5% during the 24 hour test period, the point of leakage
shall be found, repaired and the test repeated.  This procedure shall be followed until the piping
system has met requirements above.

3.9 CHEMICAL CLEANING OF PIPES

A. Furnish all labor and chemicals for the cleaning of pipes.

B. Chemically clean all new piping systems with Mitco BL-5 (or equal), using 1 gallon for each 1000
gallons of system capacity to remove dirt, oil, grease, and other foreign contaminants.  Drain off
25% of system water every two hours and recharge with water and Mitco BL-5.  Circulate for six
(6) hours or until all contaminants are removed.

C. After cleaning, drain and flush all systems.

3.10 CHEMICAL TREATMENT OF WATER PIPING SYSTEMS

New hot water systems shall be chemically treated by a manually operated shot feeder. Provide
all piping,  weld-o-lets, shot feeder, chemicals, sensors, etc. required for proper hot water.

3.11 SEISMIC RESTRAINT OF PIPING

A. Seismically restrain all piping with cable restraints as listed below:

1. Restrain all piping located in boiler rooms and mechanical rooms l-1/4 inches nominal
diameter and larger.
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2. Restrain all pipes 2-1/2 inches nominal diameter and larger.

B. Piping suspended by individual hangers 12 inches or  less in length, as measured from the top of
the pipe to the bottom of the support where the hanger is attached, need not be restrained.

C. Transverse restraint shall be at 40 feet maximum except where a lesser spacing is required to
limit pipe stress.

D. Longitudinal restraints shall be at 80 feet maximum.  In pipes where thermal expansion is a
consideration, an anchor point may be used as the specified longitudinal restraint provided that it
has a capacity equal to or greater than a longitudinal restraint.   The longitudinal restraints and
connections must be capable of resisting the additional force induced by expansion and
contraction.

E. Transverse restraints for one pipe section may also act as longitudinal restraints for a pipe section
of the same size connected perpendicular to it if the restraint is installed within 24 inches of the
elbow or tee.

F. Branch lines my not be used to restrain main lines.

G. Cast iron pipe of all types, glass pipe and any other pipe joined with a shield and clamp assembly,
where the top of the pipe is 12 inches or more from the supporting structure, shall be restrained on
each side of a change in direction of 90E  or more.

3.12 PRESSURE INDEPENDENT CONTROL VALVE

Pressure independent control valve shall be used for control with chilled water systems.
Orientation can be horizontal or vertical.  Keep the stem and actuator above horizontal. There are
no requirements for straight pipe lengths before or after a the valve.

END OF SECTION 23 21 13
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SECTION 23 34 23  AIR DISTRIBUTION

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of
specifications.

1.2 GRILLES AND DIFFUSERS

A. Sizes indicated on drawings are general and are based on the first listed manufacturer. Final
selection to be used on equipment to be installed with sizing in accordance with manufacturer's
recommendations and above limitations. Coordinate ductwork sizes with final diffuser selections.

B. Ceiling grilles and diffusers shall be of type frame and design to best match the ceiling
construction in which installed. Use type shown on drawings as a guide.  Verify ceiling type from
architectural drawings.

1.3 FIRE AND SMOKE DAMPERS

Fire dampers shall be constructed and tested in accordance with U.L Safety Standard 555.  Fire
dampers shall bear the U.L. label.

PART 2 - PRODUCTS

2.1 GRILLES AND DIFFUSERS

A. Unless otherwise indicated, color and finish to be as selected by Architect.

B. Maximum noise level on any unit shall be at least 5 less than noise criteria level (NC) for which
room is designed unless otherwise indicated.  Room NC to be assumed to be 35 unless known. 
Maximum pressure drop shall not exceed 0.1" w.g. unless otherwise noted.

C. Grilles and diffusers shall be Price model numbers listed in schedule on drawings or equal by
Metalaire, Krueger, Carnes or approved equal.

D. Ceiling supply diffusers and return grilles shall be furnished with seismic clips for connection of
seismic cables.

2.2 COMBINATION FIRE/SMOKE DAMPERS (FSD’s)

A. Frame shall be 5"x1"x16 gauge galvanized hat-shaped steel channel.

B. Blades shall be 6" wide, airfoil shaped. Blades shall be parallel acting.

C. Sleeve shall be 20" x 20 gauge galvanized steel with 3/4" flange on one end and factory installed
thermal insulation on three sides.  Sleeve length shall be based on minimum 4" wall; add 1" to
sleeve length for every 1" of additional wall depth.

D. Linkage shall be concealed in frame.

E. Axles shall be ½" plated steel hex.

F. Bearings shall be stainless steel, pressed into frame.
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G. Blade edge seals shall be silicone rubber.  Jamb seal shall be stainless steel, flexible metal
compression type.

H. Finish shall be mill.

I. See Division 26 Electrical for smoke detectors. 

J. Combination fire/smoke dampers shall be provided with a 212EF controlled closure device. 

2.6 CONTROL DAMPERS

A. Dampers to Ruskin model CD-60, airfoil blade, low leakage or Air Balance, Inc. model AC-516 or
equal by Dowco AWM or approved equal.

B. Damper frame and blades shall be 16 gauge galvanized steel.  Bearings shall be molded
synthetic.  Finish shall be mill galvanized.  Leakage on a 24" wide damper shall not exceed 5.8
CFM per square foot.

2.7 BALANCING DAMPERS

A. Manual balancing dampers shall be Ruskin model MD-35 or equal by Air Balance, Prefco,
American Warming, Safe Air or approved equal.

B. Dampers shall be opposed blade, positive lock, non stick, non corrosive, internally braced
constructed of steel.  Provide damper with 3/8" square steel control shaft without operator.

2.8 LOUVERS

A. Fixed louvers shall be Ruskin model ELF-6375D drainable blade louver or equal by Empco,
Dowco, Arrow, American Warming or approved equal.

B. Louvers shall be box type and shall be 6" deep. Furnish louvers with expanded flattened
aluminum birdscreen, 3/4" X 0.51".  Water penetration shall not exceed 0.02 ounces of water per
square foot of free area at 1000 feet per minute free area velocity.

C. Louver shall be extruded aluminum with finish and color as selected by Architect. Price shall be
based on Kynar finish.  Submit color and finish sample chart to Architect for selection.

2.9 TAKE-OFFS

Take-offs from low pressure duct trunks to diffusers shall be a factory-manufactured spin-in type
fitting with air-scoop and manual balancing damper.

2.10 DUCT ACCESS DOORS

Access door shall be SMACNA Standard and shall be constructed of 22 gage galvanized steel.
The doors shall be hinged double skin insulated door with thumb latch and foam gasketed seal.
The doors shall be located so devices may be conveniently inspected, tested and reset. Access
doors shall be Ruskin model ADH or approved equal.

2.11 ACCESS PANELS

See architectural drawings for type required.
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PART 3 - EXECUTION

3.1 GRILLES AND DIFFUSERS

A. For air balancing purposes, provide a opposed blade balancing  damper with key operator for all
grilles and diffusers.

B. Install grilles and diffusers in accordance with manufacturer's recommendations and installation
instructions.  Mount all units securely to ducts and/or building construction in an approved manner.

C. Ceiling units to be arranged to make uniform pattern with lighting fixtures. See architect's reflected
ceiling plan.

D. Provide seismic sway cables at each ceiling grille or diffuser seismic clip and connect to building
structure in accordance with the seismic requirements of the 2006 International Building Code.

3.2 COMBINATION FIRE/SMOKE DAMPERS (FSDs)

A. Combination fire/smoke dampers shall be installed in wall openings or floor openings utilizing steel
sleeves, angles and other materials and practices required to provide an installation equivalent to
that utilized by the manufacturer when dampers were tested at U.L. Installation shall be in
accordance with damper manufacturer's written installation instructions.

B. Combination fire/smoke dampers shall be sized so that the free area is not less than the
connected duct free air space.

C. Refer to Architectural drawings and provide combination fire/smoke dampers in ducts penetrating
rated walls or ceilings.

3.3 ACCESS PANELS

Provide access panels where required for access to balancing and control components located in
inaccessible ceilings and walls.  Coordinate with all trades.  Coordinate with General Contractor to
install access panels.

END OF SECTION 23 34 23
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SECTION 23 72 13  OUTDOOR AIR ENERGY RECOVERY UNIT

PART 1 - GENERAL

1.1 Owner will be pre-purchasing the outdoor air handling unit (OAH-1) for this project
as specified herein.

1.2 REFERENCES

A. AFBMA 9 - Load Ratings and Fatigue Life for Ball Bearings.
B. AMCA 99 - Standards Handbook.
C. AMCA 210 - Laboratory Methods of Testing Fans for Rating Purposes.
D. AMCA 300 - Test Code for Sound Rating Air Moving Devices.
E. AMCA 500 - Test Methods for Louver, Dampers, and Shutters.
F. AHRI 410 - Forced-Circulation Air-Cooling and Air-Heating Coils.
G. AHRI 430 - Central-Station Air-Handling Units.
H. AHRI 435 - Application of Central-Station Air-Handling Units.
I. ASTMB117 -  Standard Practice for Operating Salt Spray Apparatus.
J. NEMA MG1 - Motors and Generators.
K. NFPA 70 - National Electrical Code.
L. SMACNA - HVAC Duct Construction Standards - Metal and Flexible.
M.  UL 723 - Test for Surface Burning Characteristics of Building Materials.
N. UL 900 - Test Performance of Air Filter Units.
O. UL 1995 - Standard for Heating and Cooling Equipment.
P. UL 94 - Test for Flammability of Plastic Materials for Parts in Devices and

Appliances.
Q. IBC 2000, 2003 - International Building Code.
R. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating

Systems.
S. NFPA 5000 - Building Construction and Safety Code.
T. ASHRAE 90.1 Energy Code.
U. AHRI Standard 1060 - Rating Air-to-Air Heat Exchangers for Energy Recovery

Ventilation Equipment.
V. GSA 2003 Facilities Standard - 5.9 HVAC Systems and Components.

PART 2 - PRODUCTS (BY VENDOR)

2.1 DELIVERY

A. The Vendor shall coordinate the delivery of the outdoor air handling unit (OAH-1) to
the Project Site on Sumter Street in Columbia, S.C.  Delivery shall include all
shipping, loading, and unloading expenses.

B. Delivery is expected within a window of three (3) months to six (6) months after
engineer’s review of submittals.  Vendor shall coordinate with installing Contractor
for exact date of delivery.  Vendor is responsible for storage of units until they are
delivered.

 C. All sections of the outside air handling unit (OAH-1) shall be shipped separately,
capable of being carried to the 4th floor using the single front door to Lieber
College and up the elevator, or single back door to Lieber College and up the
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stairwell.  Each section shall have a continuous 6" base rail all around.  Vendor
shall be responsible for delivery of all components to the job site.

2.2 MANUFACTURER

A. The manufacturer must have a net worth greater than five times the value of the
equipment being bid and must have been a manufacturer of packaged energy
recovery equipment for at least five years prior to bid time. The complete packaged
unit, including energy recovery wheel, must be manufactured in the United States
of America.

B. The unit shall be a Munters model number as listed in the attached Outside Air
handling Unit Schedule.  Unit manufactured by Venmar or Semco meeting the
capacities, efficiencies, and performances listed in the schedule will be accepted. 
Vendor shall be responsible for ensuring each component will fit thru the single
doors and elevator (or stairwell doors).

C. The unit will be located above an existing steel beam above the 3rd Floor below. 
The unit dimensions and weight will need to be verified by the Vendor that it will fit
on top of the beam, and miss the sloped ceiling in the 4th Floor Mech. Room.  The
unit shall not exceed 1,900 pounds.

2.3 SUBMITTALS

A. Indicate assembly, unit dimensions, weight loading, required clearances,
construction details, field connection details, and electrical characteristics and
connection requirements. Computer generated fan curves for each air handling unit
shall be submitted with specific design operating point noted.  A computer
generated psychometric chart shall be submitted for each cooling coil with design
points and final operating point clearly noted. Sound data for discharge, radiated
and return positions shall be submitted by octave band for each unit.

B. Product Data:
1. Provide literature that indicates dimensions, weights, capacities, ratings, fan

performance, finishes of materials, electrical characteristics, and connection
requirements.

2. Provide data of filter media, filter performance data, filter assembly, and filter
frames.

3. Provide manufacturer's installation instructions.

C. See attached Outside Air Handling Unit Detail for guidance in coordination of unit
components.

2.4 SAFETY AGENCY LISTED & CERTIFICATION

A. Air Handling units shall be ETL safety listed to conform with UL Standard 1995 and
CAN/CSA Standard C22.2 No. 236.  

B. Air handler furnished with double width, double inlet (DWDI) fans and/or plenum
fans where applicable, shall be certified in accordance with the central station air
handling units certification program, which is based on AHRI Standard 430.
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C. Air handling unit water heating & cooling coils shall be certified in accordance with
the forced circulation air cooling and air heating coils certification program, which is
based on AHRI Standard 410.

2.5 WARRANTY

A. Manufacturer shall warranty unit and factory packaged controls for eighteen (18)
months from date of shipment or twelve (12) months from date of start-up,
whichever comes first.  Warranty will be limited to manufacturer’s defects on parts.

B. Manufacturer shall include with the equipment submittals, a letter on the
manufacturer’s letterhead stating the warranty for steam coils shall be honored
when orifice type traps are used for removal of steam condensate from the coil. 
Submittals not including this letter will be rejected.

2.6 GENERAL DESCRIPTION

A. Configuration: Fabricate as detailed on the detail
.

B. Performance: Conform to AHRI 430.  See schedule.

C. Acoustics: Sound power levels (dB) for the unit shall not exceed the specified
levels shown on the unit schedule. The manufacturer shall provide the necessary
sound treatment to meet these levels if required.

2.7 UNIT CONSTRUCTION

A. Fabricate unit with heavy gauge channel posts and panels secured with
mechanical fasteners.  All panels, access doors, and ship sections shall be sealed
with permanently applied bulb-type gasket.

B. Panels and access doors shall be constructed as a 2-inch nominal thick; thermal
broke double wall assembly, injected with foam insulation with an R-value of not
less than R-13.
1. The inner liner shall be constructed of G90 galvanized steel.
2. The outer panel shall be constructed of G90 galvanized steel.
3. The floor plate shall be constructed as specified for the inner liner.
4. Unit will be furnished with solid inner liners.

C. Panel deflection shall not exceed L/240 ratio at 125% of design static pressure,
maximum 5 inches of positive or 6 inches of negative static pressure.  Deflection
shall be measured at the panel midpoint.

D. The casing leakage rate shall not exceed .5 cfm per square foot of cabinet area at
5 inches of positive static pressure or 6 inches of negative static pressure.

E. Module to module field assembly shall be accomplished with an overlapping, full
perimeter internal splice joint that is sealed with bulb type gasketing on both mating
modules to minimize on-site labor and meet indoor air quality standards.

F. Access doors shall be flush mounted to cabinetry, with minimum of two six inch
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long stainless steel piano-type hinges, latch and full size handle assembly.  Access
doors shall swing outward for unit sections under negative pressure. Access doors
on positive pressure sections, shall have a secondary latch to relieve pressure and
prevent injury upon access.

G. A 4-inch formed G60 galvanized steel base rail shall be provided by the unit
manufacturer  for structural rigidity and condensate trapping..  The base rail shall
be constructed with 12-gauge nominal for unit sizes 003 - 035 and 10-gauge
nominal for unit sizes 040 - 090.  The following calculation shall determine the
required height of the baserail to allow for adequate drainage. Use the largest
pressure to determine base rail height.  [(Negative)(Positive) static pressure (in)]
(2) + 4” = required baserail height.  

H. Construct drain pans from stainless steel with cross break and double sloping pitch
to drain connection.  Provide drain pans under cooling coil section.  Drain
connection centerline shall be a minimum of 3’’ above the base rail to aid in proper
condensate trapping.  Drain connections that protrude from the base rail are not
acceptable.  There must be a full 2’’ thickness of insulation under drain pan.

2.8 FAN ASSEMBLIES

A. Fan assembly shall be a double width, double inlet, class II, belt-drive type housed
forward curved fan dynamically balanced as an assembly, as shown in schedule. 
Maximum fan RPM shall be below first critical fan speed.  Fan assemblies shall be
dynamically balanced by the manufacturer on all three planes and at all bearing
supports.  Copper lubrication lines shall be provided and extend from the bearings
and attached with grease fittings  to the fan base assembly near access door.  Fan
and motor shall be mounted internally on a steel base.  Provide access to motor,
drive, and bearings through hinged access door.

B. Fan and motor shall be mounted internally on a steel base.  Factory mount motor
on slide base that can be slid out the side of the unit if removal is required.  Provide
access to motor, drive, and bearings through hinged access door.  Fan and motor
assembly shall be mounted on rubber-in-shear vibration type isolators inside
cabinetry.  

2.9 BEARINGS, SHAFTS, AND DRIVES

A. Bearings:  Basic load rating computed in accordance with AFBMA - ANSI
Standards.  The bearings shall be designed for service with an L-50 life of 200,000
hours and shall be a heavy duty pillow block, self-aligning, grease-lubricated ball or
spherical roller bearing type.

B. Shafts shall be solid, hot rolled steel, ground and polished, keyed to shaft, and
protectively coated with lubricating oil. Hollow shafts are not acceptable.

C. V-Belt drives shall be cast iron or steel sheaves, dynamically balanced, bored to fit
shafts and keyed.  Fixed sheaves, matched belts, and drive rated based on motor
horsepower.  Minimum of 2 belts shall be provided on all fans with 10 HP motors
and above. Standard drive service factor minimum shall be 1.1 S.F. for 1/4 HP –
7.5 HP, 1.3 S.F. for 10 HP and larger, calculated based on fan brake horsepower.
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2.10 ELECTRICAL

A. Fan motors shall be manufacturer provided and installed, Open Drip Proof,
premium efficiency (meets or exceeds EPAct requirements), 1750 RPM, single
speed.  Electrical characteristics for each fan motor shall be determined before
releasing order.

B. The air handler shall be ETL listed by Intertek Testing Services, Inc. Units shall
conform to bi-national standard ANSI/UL Standard 1995/CSA Standard C22.2 No.
236.

C. Wiring Termination: Provide terminal lugs to match branch circuit conductor
quantities, sizes, and materials indicated.  Enclosed terminal lugs in terminal box
sized to NFPA 70.

D. Manufacturer shall provide ASHRAE 90.1 Energy Efficiency equation details for
individual equipment to assist Building Engineer for calculating system compliance.

E. Installing contractor shall provide GFI receptacle within 25 feet of unit to satisfy
National Electrical Code requirements.

F. Air handler manufacturer shall provide and mount conduit and wiring from each fan
motor terminated at an external junction box.

2.11 COOLING AND HEATING COILS

A. Water cooling and water heating coils shall be certified in accordance with AHRI
Standard 410 and bear the AHRI label.  Coils exceeding the scope of the
manufacturer’s certification and/or the range of AHRI’s standard rating conditions
will be considered provided the manufacturer is a current member of the AHRI
Forced Circulation Air-Cooling and Air-Heating Coils certification programs and that
the coils have been rated in accordance with AHRI Standard 410.  Manufacturer
must be ISO 9002 certified.

B. Water cooling and heating coils shall be provided.  Provide access to coils for
service and cleaning.  Access shall be provided for the entering and leaving sides
of each coil.  Enclose coil headers and return bends fully within unit casing.  Unit
shall be provided with coil connections that extend a minimum of 5” beyond unit
casing for ease of installation.  Drain and vent connections shall be provided.  Coil
connections must be factory sealed with grommets on interior and exterior panel
liners to minimize air leakage and condensation inside panel assembly. Coils shall
be removable through side panels of unit without the need to remove and
disassemble the entire section from the unit.
1. Headers shall consist of seamless copper tubing to assure compatibility with

primary surface.  Headers to have intruded tube holes to provide maximum
brazing surface for tube to header joint, strength, and inherent flexibility. 
Header diameter should vary with fluid flow requirements.

2. Fins shall have a minimum thickness of 0.0075 inch aluminum plate
construction. Fins shall have full drawn collars to provide a continuous surface
cover over the entire tube for maximum heat transfer.  Tubes shall be
mechanically expanded into the fins to provide a continuous primary to
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secondary compression bond over the entire finned length for maximum heat
transfer rates.  Bare copper tubes shall not be visible between fins.

3. Coil tubes shall be 5/8 inch OD seamless copper, 0.020 inch nominal tube wall
thickness, expanded into fins, brazed at joints. 

4. Coil connections shall be carbon steel, NPT threaded connection.  Connection
size to be determined by manufacturer based upon the most efficient coil
circuiting.  Vent and drain fittings shall be furnished on the connections, exterior
to the air handler.  Vent connections provided at the highest point to assure
proper venting.  Drain connections shall be provided at the lowest point to
insure complete drainage and prevent freeze-up.

5. Coil casing shall be a formed channel frame of galvanized steel.

2.12 FILTERS

A. Furnish flat panel filter section with 4-inch pleated MERV 8 filter. Provide side
loading and removal of filters.

B. Filter media shall be UL 900 listed, Class I or Class II.

C. Filter Magnehelic gauge(s) shall be furnished and mounted by others.

2.13 ADDITIONAL SECTIONS

A. Access section shall be provided for access between components.

B. Energy recovery wheel shall be constructed of corrugated synthetic fibrous media,
with a desiccant intimately bound and uniformly and permanently dispersed
throughout the matrix structure of the media.  Rotors with desiccants coated
bonded, or synthesized onto the media are not acceptable due to delaminating or
erosion of the desiccant material.  Media shall be synthetic to provide corrosion
resistance and resistance against attack from laboratory chemicals present in
pharmaceutical, hospital, etc. environments as well as attack from external outdoor
air conditions.  Coated aluminum is not acceptable.  Face flatness of the wheel
shall be maximized in order to minimize wear on inner seal surfaces and to
minimize cross leakage.  Rotor shall be constructed of alternating layers of flat and
corrugated media.  Wheel layers should be uniform in construction forming uniform
aperture sizes for airflow.   Wheel construction shall be fluted or formed
honeycomb geometry so as to eliminate internal wheel bypass.  Wheel layers that
can be separated or spread apart by airflow are unacceptable due to the possibility
of channeling and performance degradation.  The minimum acceptable
performance shall be as specified in the unit schedule. 
Desiccant Material: The desiccant material shall be a molecular sieve, and
specifically a 4A or smaller molecular sieve to minimize cross contamination.
Wheel Media Support System: The wheel frames shall consist of evenly spaced
steel spokes, galvanized steel outer band and rigid center hub.  The wheel
construction should allow for post fabrication wheel alignment. Wheel Seals: The
wheel seals shall be full contact nylon brush seals or equivalent.  Seals should be
easily adjustable. Wheel cassette: Cassettes shall be fabricated of heavy duty
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reinforced galvanized steel or welded structural box tubing.  Cassettes shall have a
built in adjustable purge section minimizing cross contamination of supply air. 
Bearings shall be inboard, zero maintenance, permanently sealed roller bearings,
or alternatively, external flanged or pillow block bearings.   Drive systems shall
consist of fractional horsepower AC drive motors with multi-link drive belts. Face
and bypass dampers shall be furnished as shown on unit schedule and drawings.
Certification:  The wheel shall be AHRI certified by the energy recovery wheel
supplier to AHRI Standard 1060 and must bear the AHRI certification stamp. 
Private independent testing performed "in accordance with" various standards is
not a substitute for AHRI certification and shall not be accepted.  The wheel shall
be listed or recognized by UL or equivalent.

2.14 VARIABLE FREQUENCY DRIVE

A. The variable frequency drives (VFD's) shall be solid state, with a Pulse Width
Modulated (PWM) output waveform (VVI, six-step, and current source drives are
not acceptable). The VFD package as specified herein shall be enclosed in a
NEMA 1 enclosure, completely assembled and tested by the manufacturer. The
VFD shall employ a full wave rectifier (to prevent input line notching), DC Line
Reactor, capacitors, and Insulated Gate Bipolar Transistors (IGBT's) as the output
switching device (SCR's, GTO's and Darlington transistors are not acceptable). The
drive efficiency shall be 97% or better at full speed and full load. Fundamental
power factor shall be 0.98 at all speeds and loads.

B. All VFD's shall have the following standard features:

1. All VFD's shall have the same customer interface, including digital display,
keypad and customer connections; regardless of horsepower rating. The
keypad is to be used for local control (start/stop, forward/reverse, and speed
adjust), for setting all parameters, and for stepping through the displays and
menus.

2. The VFD shall give the user the option of either (1) displaying a fault, or (2)
running at a programmable preset speed if the input reference (4-20mA or 2-
10V) is lost; as selected by the user.

3. The VFD's shall utilize plain English digital display (code numbers are not
acceptable). The digital display shall be a 40-character (2 line x 20
characters/line) LCD display. The LCD shall be backlit to provide easy viewing
in any light condition. The contrast should be adjustable to optimize viewing at
any angle. All set-up parameters, indications, faults, warnings and other
information must be displayed in words to allow the user to understand what is
being displayed without the use of a manual or cross-reference table.

4. The VFD's shall utilize pre-programmed application macro's specifically
designed to facilitate start-up. The Application Macros shall provide one
command to reprogram all parameters and customer interfaces for a particular
application to reduce programming time.
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5. The VFD shall have the ability to automatically restart after an over current,
over voltage, under voltage, or loss of input signal protective trip. The number
of restart attempts, trial time, and time between reset attempts shall be
programmable. If the time between reset attempts is greater than zero, the time
remaining until reset occurs shall count down on the display to warn an
operator that a restart will occur.

6. The VFD shall be capable of starting into a rotating load (forward or reverse)
and accelerate or decelerate to setpoint without safety tripping or component
damage (flying start). 

7. The VFD shall be equipped with an automatic extended power loss ride-
through circuit which will utilize the inertia of the load to keep the drive
powered. Minimum power loss ride-through shall be one-cycle, based on full
load and no inertia. Removing power from the motor is not an acceptable
method of increasing power loss ride-through.

8. The customer terminal strip shall be isolated from the line and ground.

Prewired 2-position Off-Auto switch and speed potentiometer. When in “Off”,
the VFD will be stopped. When in “Auto”, the VFD will start via an external
contact closure, and its speed will be controlled via an external speed
reference.

C. All VFD's to have the following adjustments:

1. Five (5) programmable critical frequency lockout ranges to prevent the VFD
from continuously operating at an unstable speed.

2. PI Setpoint controller shall be standard in the drive, allowing a pressure or flow
signal to be connected to the VFD, using the microprocessor in the VFD for the
closed loop control.

3. Two (2) programmable analog inputs shall accept a current or voltage signal for
speed reference, or for reference and actual signals for PI controller. Analog
inputs shall include a filter; programmable from 0.01 to 10 seconds to remove
any oscillation in the input signal. The minimum and maximum values (gain and
offset) shall be adjustable within the range of 0 - 20 mA and 0 - 10 Volts.
Additionally, the reference must be able to be scaled so that maximum
reference can represent a frequency less than 60 Hz, without lowering the drive
maximum frequency below 60 Hz.

4. Six (6) programmable digital inputs for maximum flexibility in interfacing with
external devices.

5. Two (2) programmable analog outputs proportional to Frequency, Motor Speed,
Output Voltage, Output Current, Motor Torque, Motor Power, DC Bus voltage,
or Active Reference.
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6. Three (3) programmable digital relay outputs. The relays shall be rated for
maximum switching current 8 amps at 24 VDC and 0.4 amps at 250 VAC;
Maximum voltage 300 VDC and 250 VAC; Continuous current rating 2 amps
RMS. Outputs must be true form C type contacts; open collector outputs are
not acceptable.

7. Seven (7) programmable preset speeds.

8. Two independently adjustable accel and decel ramps. These ramp times shall
be adjustable from 1 to 1800 seconds. 

9. The VFD shall Ramp or Coast to a stop, as selected by the user.

D. The following operating information displays shall be standard on the VFD digital
display. The display shall be in complete English words (alpha-numeric codes are
not acceptable):

! Output Frequency
! Motor Speed (RPM, % or Engineering units)
! Motor Current
! Calculated Motor Torque
! Calculated Motor Power
! DC Bus Voltage
! Output Voltage
! Heatsink Temperature
! Analog Input Values
! Keypad Reference Values
! Elapsed Time Meter
! kWh meter

E. Accessories to be furnished and mounted by the drive manufacturer.

1. Customer Interlock Terminal Strip - provide a separate terminal strip for
connection of freeze, fire, smoke contacts, and external start command. All
external interlocks and start/stop contacts shall remain fully functional whether
the drive is in Hand, Auto or Bypass.

2. All wires to be individually numbered at both ends for ease of troubleshooting.

3. Door interlocked thermal magnetic circuit breaker which will disconnect all input
power from the drive and all internally mounted options. The disconnect handle
shall be thru-the-door type, and be padlockable in the “Off” position.

4. Manual transfer to line power via contactors. Include motor thermal overload
and fuse or circuit breaker protection while in bypass operation. A three
position selector switch to control the bypass contactor and the drive output
contactor is to be mounted on the enclosure door. When in the “Normal” mode,
the bypass contactor is open and the drive output contactor is closed. In the
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“Test” position both contactors are open, and in the “Bypass” position, the drive
output contactor is open, and the bypass contactor is closed. The drive output
contactor shall also open when a stop command is given, isolating the motor
from the drive. Start/stop signals and safety interlocks will work in drive and
bypass modes.

Pilot lights shall be provided for indication of “Normal” operation, “Bypass”
operation, and “External Fault”. All pilot lights shall be push-to-test type.

5. Service contactor (drive input contactor) which provides the ability to service
the drive (electrically isolate the drive while in bypass operation without having
to remove power from the motor). The service contactor shall open when the
drive is switched to bypass, and also be controlled by a switch which is
mounted inside the drive enclosure so that its access is limited to service
personnel only. 

6. A class 20 bimetallic thermal motor overload relay shall be provided to protect
the motor in bypass.

7. 3 - 15 PSI pneumatic speed reference shall be via direct connection to the
VFD, without the use of external pressure to electrical transducers. A connector
outside the VFD enclosure shall be provided for connection of pneumatic
tubing.

8. The VFD shall have a manual speed potentiometer in addition to using the
keypad as a means of controlling speed manually.

9. The drive shall have 12-pulse drive isolation transformers for maximum
harmonics attenuation.

10. The drive manufacturer shall do a model harmonic simulation to determine
harmonic distortion.

11. All drives regardless of size/voltage should have an isolated manual bypass
contactor with overload.

12. Door interlocked fusible disconnect that will disconnect all input power from the
drive and all internally mounted options.  The fusible disconnect handle shall be
through-the-door type, and be pad lockable in the off position.

13. Customer Interlock Terminal Strip - provide a separate terminal strip for
connection of freeze, fire, smoke contacts, and external start command.  All
external safety interlocks shall remain fully functional whether the system is in
Hand, Auto, or Bypass modes (not functional in Fireman’s Override 2).  The
remote start/stop contact shall operate in VFD and bypass modes.

14. All drives shall have installed pilot lights for “Run, Stop, Power On, Fault, and
ASD Mode”.
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15. All drives shall have communication cards installed to communicate with the
building  temperature control.

F. Drives shall be ABB, or approved equal.

2.15 EXTRA MATERIALS:  Provide one set of fan belts and filters.

PART 3 - EXECUTION (BY CONTRACTOR)

3.1 Installing Contractor shall install unit in accordance with manufacturer’s printed
Installation & Maintenance instructions.

3.2 Installing Contractor shall not operate unit for any purpose, temporary or
permanent, until ductwork is clean, filters are in place, bearings lubricated, and
fan has been test run under observation.

3.3 Installing Contractor shall assemble and mount indoor units on base rail
provided with unit, and provide seismic connections to existing floor as required
to meet the seismic requirements of the 2015 International Building Code.

3.4 Installing Contractor shall pipe water coils per diagrams on the drawings and  
provide unions at pipe connections to all coils.

3.5 Installing Contractor shall extend vent from each coil through casing with shut
off valve, and extend drain from each coil through casing with hose bibb
connection.

3.6 Installing Contractor shall provide adequate access to all units as required by
manufacturer.

3.7 Installing Contractor shall connect to condensate drain connection to air
handling unit and pipe to condensate main as shown on the floor plans. 

3.8 Installing Contractor shall provide type L copper condensate drain pipe,
insulated per specifications, and match full size of unit connection.

END OF SECTION 23 73 13
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SECTION 23 82 19  FAN COIL UNITS

PART 1 - GENERAL

1.1 Owner will be pre-purchasing fan coil units for this project as specified herein.

PART 2 - PRODUCTS (by VENDOR) 

2.1 DELIVERY:

A. The Vendor shall coordinate the delivery of the fan coil units to the Project Site on
Sumter Street in Columbia, S.C.  Delivery shall include all shipping, loading, and
unloading expenses.

B. Delivery is expected within a window of three (3) months to six (6) months after
engineer’s review of submittals.  Vendor shall coordinate with installing Contractor for
exact date of delivery.  Vendor is responsible for storage of units until they are delivered.

C. All fan coil units shall shipped to the job site with duct and pipe connections sealed with
plastic to prevent accumulation of dirt and debris.  Fan coil units not protected and
installed in this manner will be rejected and replaced at the contractor’s expense.

D. Units shall be delivered completely factory assembled, tested and shipped as one piece. 

2.2 MANUFACTURER:

Furnish Enviro-tec Fan Coil Units per the attached Fan Coil Unit Schedule.  Equal units
by Trane and Rittling will be accepted.  All units shall be capable of meeting or
exceeding the scheduled capacities for cooling, heating and air delivery.

2.3 Units shall be ETL listed in compliance with UL/ANSI Standard 1995, and be certified as
complying with the latest edition of ARI Standard 440.

2.4 CONSTRUCTION (Vertical Console Units):

A. All unit chassis shall be fabricated of heavy gauge, chromate coated galvanized steel
panels able to meet 125 hour salt spray test per ASTM B-117.  All exterior panels shall
be insulated with elastomeric closed cell foam insulation conforming to UL 181 for
erosion and NFPA 90A for fire, smoke, and melting, and carry a 25/50 Flame Spread
and Smoke Developed Rating per ASTM E-84 and UL 723.  Insulation shall comply with
Antimicrobial Performance Rating of zero, no observed growth, per ASTM G-21. 
Fiberglass insulation will not be acceptable.

B. Vertical Console cabinet to be provided with flat top. Provide  cabinet with special
extended end pocket on one end to facilitate installation of piping packages. The
opposite end pocket of the console unit is intended for power wiring and controls. 
Provide console units with optional false back kit for field installation.  Kit shall ship loose
for field assembly.  False backs are intended for routing of hot water runout piping. 
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C. Vertical Console Cabinet (including false back kit) shall be finished with a heat cured
anodic acrylic powder paint of the standard factory color.  Paint shall exceed 500 hour
salt spray test. Color shall be Enviro-Tec Pearl White. Cabinet shall have bottom
removable return grille option. Cabinet shall have linear bar supply grille option. Provide
heavy gauge front panel.

 
2.5 CONSTRUCTION (Horizontal Concealed Units):

A. All concealed units shall have a minimum 1-1/2" duct collar on the inlet and discharge.

B. Unit mounting shall be by hanger brackets provided at four locations. Hanger brackets
shall include rubber grommet isolators with brass eyelets for threaded rod.

2.6 FINISH:  All exterior panels shall be finished on both sides with an anodic acrylic powder
paint of the standard factory color, baked at 350EF for 1 hour. The finish must be able to
meet 500 hour salt spray test per ASTM D-117 without creepage, blistering or
deterioration of film.  The finish must also be able to meet 250 hour water immersion test
per ASTM-870 and 50 inch pound reverse impact cracking test per ASTM D-2794. The
pencil hardness shall be HB to H.

2.7 SOUND:  Units shall have published sound power level data tested in accordance with
ARI Standard 350-86. 

2.8 FAN ASSEMBLY:

A. Unit fan shall be a dynamically balanced, forwardly curved, DWDI centrifugal type
constructed of 18 gauge zinc coated galvanized steel for corrosion resistance.  Motors
shall be high efficiency, permanently lubricated sleeve bearing, permanent split-
capacitor type with UL and CSA listed automatic reset thermal overload protection and
three separate horsepower taps. Single speed motors are not acceptable.

B. The fan assembly shall be easily removable for servicing the motor and blower at, or
away from the unit. The entire fan assembly shall be able to come out of the unit by
removing two screws and unplugging the motor.

C. Devices used to energize and de-energize (switch) fan speeds must be totally silent.
Magnetic, mercury,  and/or quiet relays and/or contactors are not acceptable.

2.9 COILS:

A. All cooling and heating coils shall optimize rows and fins per inch to meet the specified
capacity. Coils shall have seamless copper tubes and shall be mechanically expanded
to provide an efficient, permanent bond between the tube and fin. Copper tube wall shall
be 0.025. Fins shall have high efficiency aluminum surface optimized for heat transfer,
air pressure drop and carryover.

B. All coils shall be hydrostatically tested at 450 PSIG air pressure under water, and rated
for a maximum of 300 PSIG working pressure at 200°F.
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C. Cooling Coil casing shall be fabricated from 304 Stainless Steel.

D. All coils shall be provided with a manual air vent fitting to allow for coil venting.

E. Cooling and heating coils shall be in separate coil casings and have a minimum 2" gap
between them and 1-1/2" of clearance on the entering and leaving air sides to allow
access from bottom of unit for cleaning when the drain pan is removed. Common tube
sheets and coil casing are not acceptable. Water coils on concealed models shall be
field reversible for right, left or opposite side connections.  All coil connections shall be
threaded for Contractor to add unions.

F. Heating coils shall be furnished in the reheat position.

2.10 DRAIN PANS:

A. Provide a single wall primary drain pan constructed entirely of heavy gauge stainless
steel for superior corrosion resistance.  Drain pans shall be of one-piece construction
and be positively sloped for condensate removal. Drain pans on concealed models shall
be field reversible for right or left hand connections.

B. The drain pan shall be externally insulated with a fire retardant, closed cell foam
insulation.  The insulation shall carry no more than a 25/50 Flame Spread and Smoke
Developed Rating per ASTM E-84 and UL 723 and an Antimicrobial Performance Rating
of 0, no observed growth, per ASTM G-21.

C. Drain pan shall be provided with factory mounted overflow switch

D. Provide an auxiliary drip tray under valve package per detail on plans. Auxiliary drip pan
shall be constructed of stainless steel.  Components shall be installed so that the chilled
water packages sit over auxiliary drip pan. 

2.11 FILTERS:

 All vertical console units shall be furnished with a minimum 1" pleated filter (MERV 8).
Filters shall be tight fitting to prevent air bypass.  Horizontal concealed units shall have
ceiling mounted filter return air grilles.

2.12 ELECTRICAL:

A. Units shall be furnished with single point power connection.  Provide an electrical
junction box with terminal strip for motor and other electrical terminations.  The factory
mounted terminal wiring strip shall be an integral part of the ETI BC-06 Control board
with integral control transformer and 3-speed relays. Provide toggle disconnect switch.

B. Provide a hinged electrical enclosure in the bottom of the unit for easy access to all
electrical components, terminal blocks, BC06 control board and wiring. DDC Controller
shall also be factory installed in this enclosure.
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2.13 PIPING PACKAGES:

A. Provide factory piping package components for all fan coil units. Piping packages shall
consist of following:

1. Chilled Water Supply: ball valve, strainer with blowdown valve, P/T’s, and union
connection

2. Chilled Water Return: union connection, PIC control valve (provided by JCI), P/T’s,
and ball valve

3. Hot Water Supply: ball valve, strainer with blowdown valve, P/T’s, shutoff valve, and
union connection

4. Hot Water Return: union connection, 2-way control valve (provided by JCI), flow
control valve (AutoFlo), P/T’s and ball valve.

Piping packages shall be provided for field installation.

2.14 CONTROLS

A. Provide horizontal concealed units and vertical console units with a wall-mounted
temperature sensor and unit mounted direct digital controller furnished by Johnson
Controls, Inc.  The controller shall be a JCI field equipment controller (FEC).  The sensor
shall include an integral speed controller.  Fan Coil Unit (FCU) manufacturer shall
provide, install and wire any and all controls required to accomplish the FCU sequence
of operation specified per the following table:

Control Device Supplied By: Installed By: Wired By:

DDC Controller Controls Contractor FCU Manufacturer FCU Manufacturer

Space Sensor Controls Contractor Controls Contractor Controls Contractor

Fan Speed Controller Controls Contractor Controls Contractor Controls Contractor

Control Valves Controls Contractor Mechanical Contractor Controls Contractor

Discharge Air Sensor Controls Contractor Controls Contractor Controls Contractor

Control Transformer FCU Manufacturer FCU Manufacturer FCU Manufacturer

Fan Speed Isolation
Relays

FCU Manufacturer FCU Manufacturer FCU Manufacturer

Drain Pan Float Switch FCU Manufacturer FCU Manufacturer FCU Manufacturer

Controller Enclosure FCU Manufacturer FCU Manufacturer Not Applicable

Notes:
1) FCU shall be furnished completely ready for field termination of space sensor, speed switch
and control valves and discharge air sensor
2) Control devices specified to be provided by Controls Contractor but installed by manufacturer
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shall shipped direct to manufacturer for factory installation
3) Manufacturer to wire DDC controller per wiring diagram provided by Controls Contractor.

PART 3 - EXECUTION (BY CONTRACTOR)

3.1 Installing Contractor shall mount horizontal concealed units above acoustical tile ceiling
as recommended by the fan coil unit manufacturer.  Provide rubber vibration isolator
pads.  Hold unit high enough for positive condensate flow back to riser in chase.  Mount
unit level.

3.2 Automatic Temperature Controls installing sub-contractor shall include mounting, wiring
and terminations.  Fan coil unit controller shall be field programmed by Automatic
Temperature Controls installing sub-contractor.  Modifications to the factory controls
such as adding relays, contactors, etc. will not be allowed without approval of the Owner
and Engineer.

3.3 Installing Contractor shall provide additional supports/ wire hangers as necessary to
support piping packages from structure. Coil connections shall not support entire weight
of piping packages.

3.4 Installing Contractor shall field cut openings in the side of horizontal concealed fan coil
units for runout piping connection as recommended by fan coil unit manufacturer.  

3.5 Installing Contractor shall pipe coils per detail on drawings.

3.6 Installing Contractor shall connect to condensate drain connection to fan coil unit and
pipe to condensate main as shown on the floor plans.  Condensate drain pipe shall be 1"
type L copper, insulated per specifications.

3.7 Installing Contractor shall install fan coil units per manufacturer’s printed installation
instructions.

END OF SECTION 23 82 19
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SECTION 23 83 33  ELECTRIC HEATERS

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of
specifications.

1.2 ELECTRIC HEATERS 

A. Units shall be UL labeled, and shall match the available electric service. 

B. Units shall meet the requirements of the current National Electrical Code.

1.3 See Architect’s Reflected Ceiling Plan for mounting type of Radiant Ceiling Panels.

PART 2 - PRODUCTS

2.1 RADIANT CEILING PANELS

A. Radiant ceiling panels shall be Aztec model ATH-2424 or equal by Qmark or Markel, 375 watts. 
Panels mounted in acoustical tile ceilings shall be T Bar Mount.  Panels shall be 24" x 24" units, 1"
deep.

B. Construction shall be electric resistance graphite element imbedded between two layers of
insulation.  High density thermal insulation above the element shall minimize upward heat losses. 
Outer shell shall be formed steel with baked enamel white finish.

C. Panels shall be warranted for one year.

D. Provide line voltage thermostats, bimetal sensor, 50EF - 90EF range.  Thermostats shall be snap
action switching, 22 amps at 120, 208, and 240 volts, non-inductive.  Mounts in a standard outlet
box.

PART 3 - EXECUTION

3.1 Install radiant ceiling panels, and thermostats and wiring in strict accordance with manufacturer's
printed installation instructions.

3.2 Coordinate installing Radiant Ceiling Panels with existing ceiling.

END OF SECTION 23 83 33
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SECTION 25 55 00  AUTOMATIC TEMPERATURE CONTROLS

PART 1 - GENERAL

1.1 Section 23 00 00 Mechanical, General applies to the work specified in this section of
specifications.

1.2 SCOPE OF WORK

A. Provide and install new DDC controls, as manufactured and installed by Johnson Controls, Inc.,
Columbia, South Carolina as specified under this contract.  DDC controls must be capable of
communicating with, and be compatible with, METASYS controllers as manufactured by Johnson
Controls.

B. New DDC controls shall be capable of interfacing with existing campus METASYS Facilities
Management System.

1.3 FACILITIES MANAGEMENT SYSTEM

A. All necessary hardware and software shall be provided to allow for remote monitoring of the
building HVAC control system from the University of South Carolina existing Johnson Controls
campus FMS system.  The FMS system software, hardware and communication protocol shall be
compatible with the existing Johnson Controls FMS system in every respect.

B. The existing Johnson Control FMS system will be expanded as required to accomplish the
sequence of operation as described herein.  Provide all necessary software and hardware to allow
for monitoring and override of all points.  All new control points, monitoring points and software
points shall be added to the existing FMS database.  Separate or parallel systems are not
acceptable.

C. Full graphics capabilities shall be provided at the campus FMS computer.  It shall be possible to
monitor, override and adjust setpoints from any graphic screen.  It shall be possible to download
and upload field panel software from the campus FMS computer.  Provide all necessary software
and hardware needed to accomplish the archiving and downloading and uploading requirements.

1.4 CONTROL SYSTEM

A. Direct digital control (DDC) system, as specified herein, shall be provided for control of the new air
handling units and new duct mounted heating coils as indicated in the sequence of operation.

B. The system shall be complete in all respects and shall be installed by trained mechanics in the
direct employ of the control equipment manufacturer who is to be responsible for the proper
installation and operation of the control equipment.  The control manufacturer shall furnish the
services of an experienced engineer or superintendent to supervise the installation of the work
and to ensure job coordination.  All components not specifically indicated or specified, but
necessary to make the system function within the intent of the specification, are to be included. 
Size all control apparatus to properly supply and/or operate and control the apparatus served.  All
electrical products shall be listed and labeled by UL and comply with NEMA Standards.

1.5 SUBMITTALS

The control system manufacturer/installer shall provide the following SUBMITTALS prior to
commencement of any work:
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! Sequence of operation
! Bill of material
! Hardware system diagrams
! Point to point installation drawings
! Manufacturer's product data sheets.

1.6 OPERATING AND MAINTENANCE INSTRUCTIONS

A. The control contractor shall furnish to the Engineer, upon completion of the work, but before final
acceptance of the system, five (5) bound copies of typewritten instructions covering complete
maintenance and operation of the system and a complete set of as-built drawings of control
diagram.

B. This Contractor shall instruct the Owner on the care, operation, and maintenance of all parts of the
system.

1.7 All electrical work required under this section of specifications shall comply with the latest National
Electrical Code.  Control system power supply shall be served by a separate breaker and fused in
control center for secondary protection.

1.8 Motor starters and variable frequency drives shall be furnished under Division 23.  Mounting and
wiring of starters and variable frequency drives including wiring to equipment shall be provided by
others.  Disconnect switches when required shall be provided under Division 26.  Provide all
wiring, conduits, breakers, transformers, etc. required to power all control components requiring a
power source.

1.9 Control wiring shall be run in rigid conduit.  Control wiring shall be color coded #16 TFF or TFFN
wire with 600 volt insulation.

1.10 COMMISSIONING

A. See Division 1 for bidding commissioning as an alternate.

A. Refer to Division 1 specifications for commissioning requirements.  Provide all coordination,
submittal data and shop drawing information to comply with the commissioning requirements as
specified.

B. The testing and balancing contractor in conjunction with the mechanical contractor and controls
contractor shall submit a statement to the Commissioning Authority that check test and start-up
has been successfully completed and that all equipment, systems and controls are complete and
ready for functional performance testing. 

C. The testing and balancing contractor, controls contractor and mechanical contractor shall work
closely with the Commissioning Authority for verification of the HVAC system and all components
throughout project construction.  See Division 01 for General commissioning Requirements and 
System Commission Requirements. 

PART 2 - PRODUCTS

2.1 BUILDING FACILITIES MANAGEMENT SYSTEM (FMS)

A. The Facility Management System shall be capable of integrating multiple building functions
including equipment supervision and control, alarm management, energy management, and
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historical data collection and archiving.

B. The Facility Management System shall consist of the following:

! Supervisory Panel - Network Automation Engines (NAE),
! Standalone application specific controllers (FEC),
! Field sensors and devices,
! Other temperature control devices.

C. The system shall be modular in nature, and shall permit expansion of both capacity and
functionality through the addition of sensors, actuators, standalone DDC panels, and operator
devices.

2.2 SUPERVISORY PANEL - NETWORK AUTOMATION ENGINES (NAE)

A. Network Automation Engine (NAE)

1. The NAE shall be a fully user-programmable, supervisory controller.  The NAE shall monitor
the network of distributed application-specific controllers, provide global strategy and
direction, and communicate on a peer-to-peer basis with other Network Automation Engines.

2. Automation network - The NAE shall reside on the automation network and shall support a
subnet of system controllers.

3. Processor - The NAE shall be microprocessor-based with a minimum word size of 32 bits.
The NAE shall be a multi-tasking, multi-user, and real-time digital control processor. Standard
operating systems shall be employed. NAE size and capability shall be sufficient to fully meet
the requirements of this Specification.

4. Memory - Each NAE shall have sufficient memory to support its own operating system,
databases, and control programs, and to provide supervisory control for all control level
devices.  

5. Diagnostics - The NAE shall continuously perform self-diagnostics, communication diagnosis,
and diagnosis of all panel components. The Network Automation Engine shall provide both
local and remote annunciation of any detected component failures, low battery conditions, or
repeated failures to establish communication.

6. Power Failure - In the event of the loss of normal power, The NAE shall continue to operate
for a user adjustable period of up to 10 minutes after which there shall be an orderly shutdown
of all programs to prevent the loss of database or operating system software. 

a. During a loss of normal power, the control sequences shall go to the normal system
shutdown conditions.  All critical configuration data shall be saved into Flash memory.

b. Upon restoration of normal power and after a minimum off-time delay, the controller shall
automatically resume full operation without manual intervention through a normal
soft-start sequence.

2.3 APPLICATION SPECIFIC CONTROLLERS

A. Field Equipment Controller 
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1. The Field Equipment Controller (FEC) shall be a fully user-programmable, digital controller
that communicates via BACnet MS/TP protocol.

The FEC shall support BACnet Standard MS/TP Bus Protocol ASHRAE SSPC-135, Clause 9
on the controller network.
! The FEC shall be BACnet Testing Labs (BTL) certified and carry the BTL Label.
! The FEC shall be tested and certified as a BACnet Application Specific Controller

(B-ASC).
! A BACnet Protocol Implementation Conformance Statement shall be provided for the

FEC.  
! The Conformance Statement shall be submitted 10 days prior to bidding.

2. The FEC shall employ a finite state control engine to eliminate unnecessary conflicts between
control functions at crossover points in their operational sequences. Suppliers using non-state
based DDC shall provide separate control strategy diagrams for all controlled functions in
their submittals.

3. Controllers shall be factory programmed with a continuous adaptive tuning algorithm that
senses changes in the physical environment and continually adjusts loop tuning parameters
appropriately.  Controllers that require manual tuning of loops or perform automatic tuning on
command only shall not be acceptable.

4. The FEC shall be assembled in a plenum-rated plastic housing with flammability rated to
UL94-5VB.

5.  The FEC shall include a removable base to allow pre-wiring without the controller.

6. The FEC shall include troubleshooting LED indicators to identify the following conditions:
a. Power On
b. Power Off
c. Download or Startup in progress, not ready for normal operation
d. No Faults
e. Device Fault
f. Field Controller Bus - Normal Data Transmission
g. Field Controller Bus - No Data Transmission
h. Field Controller Bus - No Communication
i. Sensor-Actuator Bus - Normal Data Transmission
j. Sensor-Actuator Bus - No Data Transmission
k. Sensor-Actuator Bus - No Communication

7. The FEC shall accommodate the direct wiring of analog and binary I/O field points.

8. The FEC shall support the following types of inputs and outputs:

a. Universal Inputs - shall be configured to monitor any of the following:
! Analog Input, Voltage Mode
! Analog Input, Current Mode
! Analog Input, Resistive Mode
! Binary Input, Dry Contact Maintained Mode
! Binary Input, Pulse Counter Mode

b. Binary Inputs - shall be configured to monitor either of the following:
! Dry Contact Maintained Mode
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! Pulse Counter Mode 

c. Analog Outputs - shall be configured to output either of the following
! Analog Output, Voltage Mode
! Analog Output, current Mode

d. Binary Outputs - shall output the following:
! 24 VAC Triac

e. Configurable Outputs - shall be capable of the following: 
! Analog Output, Voltage Mode
! Binary Output Mode

9. The FEC shall have the ability to reside on a Field Controller Bus (FC Bus).

a. The FC Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus supporting BACnet
Standard protocol SSPC-135, Clause 9.

b. The FC Bus shall support communications between the FECs and the NAE.

c. The FC Bus shall also support Input/Output Module (IOM) communications with the FEC
and with the NAE.

d. The FC Bus shall support a minimum of 100 IOMs and FECs in any combination.

e. The FC Bus shall operate at a maximum distance of 15,000 Ft. between the FEC and the
furthest connected device.

    10.  The FEC shall have the ability to monitor and control a network of sensors and actuators over
a Sensor-Actuator Bus (SA Bus).

a. The SA Bus shall be a Master-Slave/Token-Passing (MS/TP) Bus supporting BACnet
Standard Protocol SSPC-135, Clause 9.

b. The SA Bus shall support a minimum of 10 devices per trunk.

c. The SA Bus shall operate at a maximum distance of 1,200 Ft. between the FEC and the
furthest connected device.

11. The FEC shall have the capability to execute complex control sequences involving direct
wired I/O points as well as input and output devices communicating over the FC Bus or
the SA Bus. 

12. The FEC shall support, but not be limited to, the following:

a. Hot water, chilled water/central plant applications,
b. Air handling units,
c. Fan coil units

     13. The FEC shall support a Local Controller Display either as an integral part of the FEC or as a
remote device communicating over the SA Bus.

a. The Display shall use a BACnet Standard SSPC-135, clause 9
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Master-Slave/Token-Passing protocol.
b. The Display shall allow the user to view monitored points without logging into the system.
c. The Display shall allow the user to view and change setpoints, modes of operation, and

parameters.  
d. The Display shall provide password protection with user adjustable password timeout. 
e. The Display shall be menu driven with separate paths for:

! Input/Output
! Parameter/Setpoint
! Overrides

f. The Display shall use easy-to-read English text messages.  
g. The Display shall allow the user to select the points to be shown and in what order.
h. The Display shall support a back lit Liquid Crystal Display (LCD) with adjustable contrast

and brightens and automatic backlight brightening during user interaction.
i. The display shall be a minimum of 4 lines and a minimum of 20 characters per line 
j. The Display shall have a keypad with no more than 6 keys.
k. The Display shall be panel mountable. 

2.4 TEMPERATURE CONTROL VALVES

A. The new chilled water modulating control valves shall be 2-way pressure independent.  The
valves shall be DeltaPValve as manufactured by Flow Control Industries, Inc.  Control valves shall
be industrial quality and able to be fully rebuilt.  Valves shall be designed to last 30 years. 
Balance valves shall not be required.

B. Control valves shall be individually flow tested and factory verified to deviate no more than +/- 5%
through the operating pressure range (5 psid) minimum.  A calibrated performance tag shall be
provided with each valve that verifies the flow rate in 10E rotation increments from 0 to 100% rated
flow.

C. Control valve rangeability shall be 100:1 minimum.

D. Valve bodies 2" and smaller shall be brass.  Valve bodies 2-1/2" and larger shall be ductile iron. 
All internal parts shall be brass, carbon steel, stainless steel, or Teflon.  Plastic internal parts will
not be accepted.

E. Valves shall have three factory installed pressure/temperature ports.

F. Valve flow characteristics may be modified in valves 8" and smaller without removal from the
piping system.  All seats may be replaced in valves 3" and smaller without removal from the piping
system.

G. Actuators from Johnson Controls, Inc. shall be factory mounted.  Actuator selection shall meet
close-off requirements and have 1% resolution.  Valves shall be warranted by the manufacturer
for no less than a full five years from the date of purchase.  The warranty provided by the actuator
manufacturer shall apply to the actuators.

H. Valves shall be normally open to the coil.

I. Steam control valves:  Control valves shall be manufactured by Spence or approved equal. 
Control valves shall be rated for 150 psig with union ends with bronze trim.  Valves shall be rated
from -20EF to 300EF.  Steam control valve shall be normally opened.
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2.5 FIELD SENSORS AND DEVICES

A. Analog Input Devices:

B. Current Sensing Switches

1. The current sensing switch shall be self-powered with solid state circuitry and a dry contact
output. It shall consist of a current transformer, a solid state current sensing circuit, adjustable
trip point, solid state switch, SPDT relay, and an LED indicating the on or off status. A
conductor of the load shall be passed through the window of the device. It shall accept over-
current up to twice its trip point range.

2. Current sensing switches shall be used for run status for fans, pumps, and other
miscellaneous motor loads.

3. Current sensing switches shall be calibrated to show a positive run status only when the
motor is operating under load. A motor running with a broken belt or coupling shall indicate a
negative run status.

C. Output Devices:

Control Relays:  Control relay contacts shall be rated for the application, with a minimum of two
sets of Form C contacts, enclosed in a dustproof enclosure.  Relays shall have silver alloy contact
material. Relay operation shall be in 20 milliseconds or less, with release time of 10 milliseconds
or less.  Relays shall be equipped with coil transient suppression (limiting transients to
nondamaging levels).  All control relays shall be of the plug-in style with a separate base.  All
wiring shall be terminated to the base and not the relay itself.

D. Freezestats:  Electric manual reset with 20 foot sensing element.  Provide the quantity of
freezestats required to fully cover the face of the coil.  U. L. approved.  Freezestat shall shut unit
down and close outside air damper.  Locate freezestat on entering air face of cooling coil.

E. Smoke Detectors: Smoke detectors shall be furnished under Division 26, installed in the exhaust
air intake duct by Division 26, wired to shut down unit under Division 23, connected to building fire
alarm system under Division 26, and power wired by Division 26.

F. Status and Safety Switches

Switches shall be provided to monitor equipment status, safety conditions, and generate alarms at
the FMS when a failure or abnormal condition occurs. Safety switches shall be provided with two
sets of contacts and shall be interlock wired to shut down respective equipment.

G. Temperature Sensors
 

1. Sensors and transmitters shall be provided, as outlined in the input/output summary and
sequence of operations. 

2. The space temperature sensors shall be Resistance Temperature Detector (RTD) type of 500
ohm Balco, 100 or 3000 ohm platinum.  Space temperature sensors shall be provided with
integral relative humidity sensor.  Space temperature/humidity sensor shall have integral
temperature setpoint override and time override button.  Space temperature/humidity sensors
may have a wireless communication path in lieu of hard-wiring in conduits. 
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3. Duct Mount Sensors

a. Duct mount sensors shall mount in an electrical box through a hole in the duct, and be
positioned so as to be easily accessible for repair or replacement.

b. Duct sensors shall be insertion type and constructed as a complete assembly, including
lock nut and mounting plate. 

c. For outdoor air duct applications, a weatherproof mounting box with weatherproof cover
and gasket shall be used.

4. The following point types (and the accuracy of each) are required, and their associated
accuracy values include errors associated with the sensor, lead wire, and A to D conversion: 

Point Type Accuracy

 Room Temp ±0.25EF in the range of 45EF to 96EF
Room Relative Humidity ±3% RH over entire 0% to 100% RH range
Duct Temperature ± 0.5EF 
All Others ± 0.75EF 

H. Air Flow Monitoring

1. Provide airflow/temperature measurement devices (ATMD) where noted in this specification,
required in the sequence of operation, or noted on the points list.  Air flow monitors shall be
Ebtron Gold or approved equal.

2. Provide a manufacturer’s parts warranty for 36 months from the date of unit shipment.

3. Each ATMD shall consist of one or more sensor probes and a single, remotely mounted,
microprocessor-based transmitter capable of independently processing up to 16
independently wired sensor assemblies.

 Each sensor assembly shall contain two individually wired, hermetically sealed bead-in-glass
thermistors.
a. Thermistors shall be mounted in the sensor assembly using a marine-grade, waterproof

epoxy.  Thermistor leads shall be protected and not exposed to the environment.
b. The airflow rate of each sensor assembly shall be equally weighted and averaged by the

transmitter prior to output.  
c. The temperature of each sensor assembly shall be velocity weighted and averaged by the

transmitter prior to output.  
d. Each transmitter shall have a 16-character alpha-numeric display capable of displaying

airflow, temperature, system status, configuration settings and diagnostics. 

All Sensor Probes

a. Each sensor assembly shall independently determine the airflow rate and temperature at
each measurement point.

b. Each sensor assembly shall be calibrated at a minimum of 16 airflow rates and 3
temperatures to standards that are traceable to the National Institute of Standards and
Technology (NIST).

c. Airflow accuracy shall be +/-2% of Reading over the entire operating airflow range.
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Devices whose accuracy is the combined accuracy of the transmitter and sensor probes must
demonstrate that the total accuracy meets the performance requirements of this specification
throughout the measurement range.

 Temperature accuracy shall be +/-0.15EF over the entire operating temperature range of
-20EF to 160EF.
a. The operating humidity range for each sensor probe shall be 0-99% RH

(non-condensing).
b. Each sensor probe shall have an integral, U.L. listed, plenum rated cable and terminal

plug for connection to the remotely mounted transmitter.  All terminal plug interconnecting
pins shall be gold plated.

c. Each sensor assembly shall not require matching to the transmitter in the field.
d. A single manufacturer shall provide both the airflow/temperature measuring probe(s) and

transmitter for each measurement location.

Duct Probes

a. Probes shall be constructed of extruded, gold anodized, 6063 aluminum tube. All
wires within the aluminum tube shall be Kynar coated.

b. Probe assembly mounting brackets shall be constructed of 304 stainless steel.  Probe
assemblies shall be mounted using one of the following options:
! Insertion mounted through the side or top of the duct
! Internally mounted inside the duct or plenum
! Standoff mounted inside the plenum

c. The number of sensor housings provided for each location shall be as follows:

Duct or Area (sq.ft.) Total # Sensors / Location

    <2 4
  2 to < 4 6

4 to < 8 8
8 to <16 12
  >=16 16

d. The operating airflow range shall be 0 to 5,000 FPM unless otherwise indicated on
the plans.

e. Install air flow stations in strict accordance with the manufacturer’s printed installation
instructions.

I. Chilled Water BTU Meter:

1. BTU meter shall be an Onicon System-10-N2 (Metasys) BTU metering package with
water flow meter, water temperature sensors CHS & CHR, and display panel. 

2. The flow meter shall be an Onicon model F-3500, insertion electromagnetic flow meter.

3. Water Temperature Sensors shall be Resistor Temperature Detectors (RTD).  RTD's
shall have a range of minus 50EF to plus 250EF, with a resistance tolerance of .25% at
70EF.  The RTD shall be encapsulated in epoxy, series 300 stainless steel, or a copper
sheath.  The RTD's shall be provided in either probe mounting, averaging element, or for
mounting in a separable well for liquid sensing applications.
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2.6 VARIABLE FREQUENCY DRIVE

A. The variable frequency drives (VFD's) shall be solid state, with a Pulse Width Modulated
(PWM) output waveform (VVI, six-step, and current source drives are not acceptable). The
VFD package as specified herein shall be enclosed in a NEMA 1 enclosure, completely
assembled and tested by the manufacturer. The VFD shall employ a full wave rectifier (to
prevent input line notching), DC Line Reactor, capacitors, and Insulated Gate Bipolar
Transistors (IGBT's) as the output switching device (SCR's, GTO's and Darlington transistors
are not acceptable). The drive efficiency shall be 97% or better at full speed and full load.
Fundamental power factor shall be 0.98 at all speeds and loads.

B. All VFD's shall have the following standard features:

1. All VFD's shall have the same customer interface, including digital display, keypad and
customer connections; regardless of horsepower rating. The keypad is to be used for
local control (start/stop, forward/reverse, and speed adjust), for setting all parameters,
and for stepping through the displays and menus.

2. The VFD shall give the user the option of either (1) displaying a fault, or (2) running at a
programmable preset speed if the input reference (4-20mA or 2-10V) is lost; as selected
by the user.

3. The VFD's shall utilize plain English digital display (code numbers are not acceptable).
The digital display shall be a 40-character (2 line x 20 characters/line) LCD display. The
LCD shall be backlit to provide easy viewing in any light condition. The contrast should be
adjustable to optimize viewing at any angle. All set-up parameters, indications, faults,
warnings and other information must be displayed in words to allow the user to
understand what is being displayed without the use of a manual or cross-reference table.

4. The VFD's shall utilize pre-programmed application macro's specifically designed to
facilitate start-up. The Application Macros shall provide one command to reprogram all
parameters and customer interfaces for a particular application to reduce programming
time.

5. The VFD shall have the ability to automatically restart after an over current, over voltage,
under voltage, or loss of input signal protective trip. The number of restart attempts, trial
time, and time between reset attempts shall be programmable. If the time between reset
attempts is greater than zero, the time remaining until reset occurs shall count down on
the display to warn an operator that a restart will occur.

6. The VFD shall be capable of starting into a rotating load (forward or reverse) and
accelerate or decelerate to setpoint without safety tripping or component damage (flying
start). 

7. The VFD shall be equipped with an automatic extended power loss ride-through circuit
which will utilize the inertia of the load to keep the drive powered. Minimum power loss
ride-through shall be one-cycle, based on full load and no inertia. Removing power from
the motor is not an acceptable method of increasing power loss ride-through.

8. The customer terminal strip shall be isolated from the line and ground.

a) Prewired 2-position Off-Auto switch and speed potentiometer. When in “Off”, the VFD
will be stopped. When in “Auto”, the VFD will start via an external contact closure, and
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its speed will be controlled via an external speed reference.

C. All VFD's to have the following adjustments:

1. Five (5) programmable critical frequency lockout ranges to prevent the VFD from
continuously operating at an unstable speed.

2. PI Setpoint controller shall be standard in the drive, allowing a pressure or flow signal to
be connected to the VFD, using the microprocessor in the VFD for the closed loop
control.

3. Two (2) programmable analog inputs shall accept a current or voltage signal for speed
reference, or for reference and actual signals for PI controller. Analog inputs shall include
a filter; programmable from 0.01 to 10 seconds to remove any oscillation in the input
signal. The minimum and maximum values (gain and offset) shall be adjustable within the
range of 0 - 20 mA and 0 - 10 Volts. Additionally, the reference must be able to be scaled
so that maximum reference can represent a frequency less than 60 Hz, without lowering
the drive maximum frequency below 60 Hz.

4. Six (6) programmable digital inputs for maximum flexibility in interfacing with external
devices.

5. Two (2) programmable analog outputs proportional to Frequency, Motor Speed, Output
Voltage, Output Current, Motor Torque, Motor Power, DC Bus voltage, or Active
Reference.

6. Three (3) programmable digital relay outputs. The relays shall be rated for maximum
switching current 8 amps at 24 VDC and 0.4 amps at 250 VAC; Maximum voltage 300
VDC and 250 VAC; Continuous current rating 2 amps RMS. Outputs must be true form C
type contacts; open collector outputs are not acceptable.

7. Seven (7) programmable preset speeds.

8. Two independently adjustable accel and decel ramps. These ramp times shall be
adjustable from 1 to 1800 seconds. 

9. The VFD shall Ramp or Coast to a stop, as selected by the user.

D. The following operating information displays shall be standard on the VFD digital display. The
display shall be in complete English words (alpha-numeric codes are not acceptable):

! Output Frequency
! Motor Speed (RPM, % or Engineering units)
! Motor Current
! Calculated Motor Torque
! Calculated Motor Power
! DC Bus Voltage
! Output Voltage
! Heatsink Temperature
! Analog Input Values
! Keypad Reference Values
! Elapsed Time Meter
! kWh meter
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E. Accessories to be furnished and mounted by the drive manufacturer.

1. Customer Interlock Terminal Strip - provide a separate terminal strip for connection of
freeze, fire, smoke contacts, and external start command. All external interlocks and
start/stop contacts shall remain fully functional whether the drive is in Hand, Auto or
Bypass.

2. All wires to be individually numbered at both ends for ease of troubleshooting.

3. Door interlocked thermal magnetic circuit breaker which will disconnect all input power
from the drive and all internally mounted options. The disconnect handle shall be thru-the-
door type, and be padlockable in the “Off” position.

4. Manual transfer to line power via contactors. Include motor thermal overload and fuse or
circuit breaker protection while in bypass operation. A three position selector switch to
control the bypass contactor and the drive output contactor is to be mounted on the
enclosure door. When in the “Normal” mode, the bypass contactor is open and the drive
output contactor is closed. In the “Test” position both contactors are open, and in the
“Bypass” position, the drive output contactor is open, and the bypass contactor is closed.
The drive output contactor shall also open when a stop command is given, isolating the
motor from the drive. Start/stop signals and safety interlocks will work in drive and bypass
modes.

Pilot lights shall be provided for indication of “Normal” operation, “Bypass” operation, and
“External Fault”. All pilot lights shall be push-to-test type.

5. Service contactor (drive input contactor) which provides the ability to service the drive
(electrically isolate the drive while in bypass operation without having to remove power
from the motor). The service contactor shall open when the drive is switched to bypass,
and also be controlled by a switch which is mounted inside the drive enclosure so that its
access is limited to service personnel only. 

6. A class 20 bimetallic thermal motor overload relay shall be provided to protect the motor
in bypass.

7. 3 - 15 PSI pneumatic speed reference shall be via direct connection to the VFD, without
the use of external pressure to electrical transducers. A connector outside the VFD
enclosure shall be provided for connection of pneumatic tubing.

8. The VFD shall have a manual speed potentiometer in addition to using the keypad as a
means of controlling speed manually.

9. The drive shall have 12-pulse drive isolation transformers for maximum harmonics
attenuation.

10. The drive manufacturer shall do a model harmonic simulation to determine harmonic
distortion.

11. All drives regardless of size/voltage should have an isolated manual bypass contactor
with overload.

12. Door interlocked fusible disconnect that will disconnect all input power from the drive and
all internally mounted options.  The fusible disconnect handle shall be through-the-door

USC Lieber College HVAC Renovation 25 55 00 - 12
STATE PROJECT NO.: H27-Z313 163277



type, and be pad lockable in the off position.

13. Customer Interlock Terminal Strip - provide a separate terminal strip for connection of
freeze, fire, smoke contacts, and external start command.  All external safety interlocks
shall remain fully functional whether the system is in Hand, Auto, or Bypass modes (not
functional in Fireman’s Override 2).  The remote start/stop contact shall operate in VFD
and bypass modes.

14. All drives shall have installed pilot lights for “Run, Stop, Power On, Fault, and ASD Mode”.

15. All drives shall have communication cards installed to communicate with the building 
temperature control.

F. Drives shall be ABB, or approved equal.

PART 3 - EXECUTION

3.1 Install all control equipment and wiring in a neat and workmanlike manner.

3.2 All immersion wells, pressure tappings and any associated shutoff cocks, flow switches, level
switches and other such items furnished by the control manufacturer shall be installed by the
mechanical contractor under the coordinating control and supervision of the control contractor. 
Install all control devices in an accessible location.

3.3 ELECTRICAL WIRING

A. All control wiring shall be furnished and installed by the control contractor in accordance with
all applicable electrical codes.

B. Control panels serving equipment fed by emergency power shall be fed by emergency power.

C. Power wiring to all control panels shall be provided under Division 15.  Power circuits to
control panels shall not be shared with any other electrical equipment.

3.4 Remove all pneumatic tubing, pneumatic controllers, pneumatic actuators, solenoid valves, wiring,
conduits, contactors, relays, transformers, and all other control components serving equipment
being removed, see demolition drawings.  Remove all control components abandoned in previous
projects, including hangers and supports. 

3.5 VARIABLE FREQUENCY DRIVES

A. Install and wire drives in strict accordance with the manufacturer’s written installation
instructions.

B. The Automatic Temperature Controls sub-contractor shall be responsible for starting of the
drives.

3.6 DUCT TEMPERATURE and AIR FLOW MEASUREMENT DEVICES 

 Provide air flow and temperature measurement devices as specified in accordance with the
manufacturer’s printed installation instructions at the following locations:

1. Outside air supply flow from 100% outdoor air handling unit,
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2. Exhaust air flow to 100% outdoor air handling unit,
3. Outside air supply temperature leaving enthalpy wheel in 100% outdoor air handling unit,
4. Outside air supply temperature leaving chilled water coil in 100% outdoor air handling

unit,
5. Outside air supply temperature leaving the 100% outdoor air handling unit,
6. Outside air supply relative humidity leaving the 100% outdoor air handling unit,

3.7 SMOKE DETECTORS

Smoke detectors shall be furnished under Division 26, installed in the OA supply duct or in the
Exhaust air intake duct, as directed by the USC Fire Marshall, by Division 23, wired to shut
down unit under Division 23, connected to building fire alarm system under Division 26, and
power wired by Division 26.

3.8 SEQUENCE OF OPERATION

A. OUTSIDE AIR HANDLING UNIT (OAH-1)

1. Air Handling Unit will start and stop by the network control unit.  The system shall operate
as scheduled by the EMS system.  The outside air fan and exhaust fan status by flow
switches shall be monitored and alarmed by the operators terminal.  The alarms shall be
locked out for 30 seconds (adjustable) upon system start-up and de-energized during
shut-down to avoid nuisance alarm.  A "failure to start" and "failure to stop" alarms will be
indicated at the operators terminal.  Provide a time of day program for OAH-1.  OAH-1
shall be placed in the occupied mode during unoccupied times with the override function
of the space temperature sensor.

2. During occupied times, the outside air fan and exhaust fan shall run continuously.  During
unoccupied times the fan shall be off, outside air damper closed, exhaust damper closed,
and PI chilled water control valve closed.

3. Provide a custom program in the OAH-1 Controller to maintain supply air temperature
based on space relative humidity.  

4. When the outside air temperature is below 60EF (adjustable), the hot water heat control
valve shall modulate to maintain a minimum 70EF leaving air temperature from the
outside air handling unit.

5. If the space relative humidity (as sensed from the relative humidity sensor in the Main
Lobby on the 1st Floor) is at setpoint (55%RH) or below, the chilled water control valve
shall modulate to maintain a discharge air temperature of 70EF from the air handling unit.

6. If the space relative humidity is above setpoint (55%RH), the chilled water control valve
shall modulate to lower the discharge air temperature from the dehumidification coil
towards a minimum of 55EF.  The rotary type enthalpy heat exchanger shall pre-cool/pre-
heat the outside air.

7. Provide proportional and integral (PID) program and time delays as required to prevent
cycling of controls.  Self-tuning PID programming will not be allowed.

8. The controls contractor shall coordinate with the unit manufacturer to provide complete
control and monitoring of the outside air handling unit.
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9. Provide the following additional alarm points on the air handling unit.

a.  duct air smoke detector
b.  freezestat

B. FAN COIL UNITS (FCU):

1. Each fan coil unit will be started and stopped as commanded by the FMS system.  The
system shall operate under a time and event program.  See responsibility table in section
23 82 19 Fan Coil Units.

2. Provide a motor operated control damper in the outside air ducts to the horizontal
concealed (ducted) fan coil units located above the ceilings.  The dampers shall open
when the fan coil unit is programmed to start, and close when the program calls for the
unit to stop.

3. On a call for cooling, the controller shall start the fan on Low Speed.  If the space
temperature rises further above setpoint, the controller shall place the fan in Medium
Speed.  If the space temperature continues to rise, the controller shall place the fan in
High Speed.  The 2-way chilled water pressure independent control valve shall modulate
in tandem with the fan speeds to provide dehumidified supply air during the cooling mode.

4. On a call for heating, the controller shall start the fan on Low Speed.  If the space
temperature drops further below setpoint, the controller shall place the fan in Medium
Speed.  If the space temperature continues to fall, the controller shall place the fan in
High Speed.  The 2-way hot water control valve shall modulate in tandem with the fan
speeds to provide warm supply air during the heating mode.

D. HOT WATER PUMPS

1. The building hot water pumps will be started and stopped as commanded by the FMS
system.  The pump status by flow switch shall be monitored and alarmed by the operators
terminal.  The alarms shall be locked out for 30 seconds (adjustable) upon system
start-up and de-energized during shut-down to avoid nuisance alarm.  A "failure to start"
and "failure to stop" alarms will be indicated at the operators terminal.  If the pump fails,
initiate alarm and start stand-by pump.  Provide run time evaluation program.  Control
program shall provide for Primary/Stand-by Pump control and run time evaluation for
switching of primary and stand-by pumps.

2. The hot water pumps shall start on any call for heating by any of the fan coil units.  The
variable speed drive shall ramp the pump motor rpm as required to maintain the
differential pressure setpoint for the fan coil unit on the 4th floor farthest from the pump.

E. EXISTING STEAM/HOT WATER HEAT EXCHANGER (CONVERTER):

1. Provide a temperature sensor in the hot water supply and a solar compensated outdoor
air temperature sensor (located on the North side of the building) to reset the hot water
supply temperature based on the outdoor temperature by modulating the heat exchanger
steam control valve.  When the outdoor air temperature is 30EF, the hot water supply
temperature shall be 180EF.  It shall ramp down on a 1:1 ratio.  When the outdoor
temperature reaches 70EF, the hot water supply temperature shall be 140EF.

2. Provide a new steam control valve for the existing converter.  The new steam control
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valve and existing control valve shall provide 50% / 100% steam flow sequence for the
converter.

F. BUILDING CHILLED WATER PUMPS

1. The building chilled water pumps will be started and stopped as commanded by the FMS
system.  The pump status by a current sensor shall be monitored and alarmed by the
operators terminal.  The alarms shall be locked out for 30 seconds (adjustable) upon
system start-up and de-energized during shut-down to avoid nuisance alarm.  "Failure to
start" and "failure to stop" alarms will be indicated at the operators terminal.  A Failure to
Start shall energize the Stand-by pump.  The Primary and Stand-by pump shall alternate
to maintain same run time.

2. The primary chilled water pump for the building shall start on any call for cooling by any of
the fan coil units.  The variable speed drive shall ramp the pump motor rpm as required to
maintain the differential pressure setpoint for one of the fan coil units on the 4th floor.

G. SECONDARY CHILLED WATER LOOP CONTROL

1. The existing secondary chilled water control valve in the existing distribution loop chilled
water return pipe shall be disabled and permanently opened 100%.

2. Distribution chilled water supply and return temperatures and distribution chilled water
flow (using the new BTU Meter specified above), and distribution chilled water pressures
shall be monitored by the campus FMS.  Provide new chilled water pressure sensors.

3.9 Furnish to engineer two copies of certifications signed by authorized representative that:

A. Control system has been checked-out and operates according to drawings and specifications.

B. All controls are guaranteed unconditionally for one year from date of acceptance and will be
serviced for this period free of charge.

C. Maintenance personnel or responsible party has been instructed as to the operation of control
system.

END OF SECTION 25 55 00
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SECTION 260500 - BASIC ELECTRICAL MATERIALS AND METHODS 

PART 1 - GENERAL   

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplemen-
tary Conditions and Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Raceways. 
2. Building wire and connectors. 
3. Supporting devices for electrical components. 
4. Electrical identification. 
5. Concrete for equipment bases. 
6. Cutting and patching for electrical construction. 
7. Touchup painting. 

1.3 DEFINITIONS 

A. AFF:  Above finished floor. 

B. AFG:  Above finished grade. 

C. BFG:  Below finished grade. 

D. EMT:  Electrical metallic tubing. 

E. FMC:  Flexible metal conduit. 

F. RMC:  Rigid metal conduit. 

G. LFMC:  Liquid-tight flexible metal conduit. 

1.4 SUBMITTALS 

A. Provide the quantity listed below for each item requiring a submittal. 

1. Shop Drawings:  Initial Submittal:  1 set of 24” x 36” drawings in PDF format. 
       Final Submittal:   1 set of 24” x 36” drawings in PDF format.  

2. Record Drawings:  1 set of 24” x 36” drawings in PDF format. 
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3. Product Data:  A PDF of manufacturer's published/printed cut sheets for each 
item.  

4. Operating and Maintenance Manuals: 3 hardcopy sets, each bound in a 3-ring 
binder/notebook with labeled section tabs/dividers. 

B. RECORD DRAWINGS 

1. Prepare record documents to indicate installed conditions for: 

2. Horizontal and vertical raceway systems; type, size, and location. 

3. Equipment and device locations (exposed and concealed). 

4. Approved substitutions, contract modifications, and actual equipment and mate-
rials installed. 

C. OPERATING AND MAINTENANCE MANUALS 

1. Prepare maintenance manuals to include the following information for equipment 
items: 

2. Description of function, normal operating characteristics and limitations, engi-
neering data and tests, and complete nomenclature with commercial numbers of 
replacement parts. 

3. Manufacturer's printed operating procedures to include start-up, routine and nor-
mal operating instructions; control, shutdown, and emergency instructions. 

4. Maintenance procedures for routine preventative maintenance and troubleshoot-
ing; disassembly, repair, and reassembly; and adjusting instructions.  

5. Servicing instructions and schedules. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

B. Comply with NFPA 70, 2014 Edition. 

1.6 COORDINATION 

A. Coordinate chases, slots, inserts, sleeves, and openings with general construction 
work and arrange in building structure during progress of construction to facilitate the 
electrical installations that follow. 

1. Set inserts and sleeves in poured-in-place concrete, masonry work, and other 
structural components as they are constructed. 
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B. Sequence, coordinate, and integrate installing electrical materials and equipment for 
efficient flow of the Work.  Coordinate installing large equipment requiring positioning 
before closing in the building. 

C. Coordinate location of access panels and doors for electrical items that are concealed 
by finished surfaces.  Division 26 shall furnish and install the access panels and doors 
that are required to be in place for accessibility in accordance with NFPA 70.  

D. Where electrical identification devices are applied to field-finished surfaces, coordinate 
installation of identification devices with completion of finished surface. 

E. Where electrical identification markings and devices will be concealed by acoustical 
ceilings and similar finishes, coordinate installation of these items before ceiling instal-
lation. 

PART 2 - PRODUCTS 

2.1 RACEWAYS 

A. EMT:  ANSI C80.3, zinc-coated steel, with compression fittings. 

B. FMC:  Zinc-coated steel. 

C. RMC:  ANSI C80.6, zinc-coated steel, with threaded fittings. 

D. NMC:  Schedule 40 PVC, suitable for electrical installations. 

E. LFMC:  Zinc-coated steel with sunlight-resistant and mineral-oil-resistant plastic jacket. 

F. Raceway Fittings:  Specifically designed for the raceway type with which used. 

2.2 CONDUCTORS 

A. Conductors, No. 10 AWG and Smaller:  Solid copper. 

B. Conductors, Larger Than No. 10 AWG:  Stranded copper. 

C. Insulation:  Thermoplastic, rated at 75 deg C minimum (THWN or THHN). 

D. Wire Connectors and Splices:  Units of size, ampacity rating, material, type, and class 
suitable for service indicated. 

2.3 SUPPORTING DEVICES 

A. Material:  Cold-formed steel, with corrosion-resistant coating acceptable to authorities 
having jurisdiction. 

B. Metal Items for Use Outdoors or in Damp Locations:  Hot-dip galvanized steel. 
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C. Slotted-Steel Channel Supports:  Flange edges turned toward web, and 9/16-inch-
diameter slotted holes at a maximum of 2 inches on center in webs. 

D. Raceway and Cable Supports:  Manufactured clevis hangers, riser clamps, straps, 
threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-
steel clamps or click-type hangers. 

E. Pipe Sleeves:  ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, plain 
ends. 

F. Expansion Anchors:  Carbon-steel wedge, drive-pin, or sleeve type. Plastic anchors 
shall not be used. 

G. Toggle Bolts:  All-steel springhead type. 

H. Powder-Driven Threaded Studs:  Heat-treated steel. 

2.4 ELECTRICAL IDENTIFICATION 

A. Identification Devices:  A single type of identification product for each application cate-
gory.  Use colors prescribed by ANSI A13.1, NFPA 70, and these Specifications. 

B. Raceway and Cable Labels:  Comply with ANSI A13.1, Table 3, for minimum size of 
letters for legend and minimum length of color field for each raceway and cable size. 

1. Type:  Pretensioned, wraparound plastic sleeves.  Flexible, preprinted, color-
coded, acrylic band sized to suit the diameter of the item it identifies. 

2. Type:  Preprinted, flexible, self-adhesive, vinyl.  Legend is overlaminated with a 
clear, weather- and chemical-resistant coating. 

3. Color:  Black letters on orange background. 
4. Legend:  Indicates voltage. 

C. Colored Adhesive Marking Tape for Raceways, Wires, and Cables:  Self-adhesive vinyl 
tape, not less than 1 inch wide by 3 mils thick. 

D. Tape Markers for Wire:  Vinyl or vinyl-cloth, self-adhesive, wraparound type with pre-
printed numbers and letters. 

E. Color-Coding Cable Ties:  Type 6/6 nylon, self-locking type.  Colors to suit coding 
scheme. 

F. Engraved-Plastic Labels, Signs, and Instruction Plates:  Engraving stock, melamine 
plastic laminate punched or drilled for mechanical fasteners 1/16-inch minimum thick-
ness for signs up to 20 sq. in. and 1/8-inch minimum thickness for larger sizes.  En-
graved legend in black letters on white background. 

G. Interior Warning and Caution Signs:  Comply with 29 CFR, Chapter XVII, 
Part 1910.145.  Preprinted, aluminum, baked-enamel-finish signs, punched or drilled 
for mechanical fasteners, with colors, legend, and size appropriate to the application. 



WATSON TATE SAVORY 260500 - 5  BASIC ELECTRICAL MATERIALS  
USC Lieber College HVAC Renovation  AND METHODS    
PROJECT NUMBER H27-Z313 

H. Fasteners for Nameplates and Signs:  Self-tapping, stainless-steel screws or No. 10/32 
stainless-steel machine screws with nuts and flat and lock washers. 

2.5 TOUCHUP PAINT 

A. For Equipment:  Equipment manufacturer's paint selected to match installed equipment 
finish. 

B. Galvanized Surfaces:  Zinc-rich paint recommended by item manufacturer. 

PART 3 - EXECUTION 

3.1 ELECTRICAL EQUIPMENT INSTALLATION 

A. Headroom Maintenance:  If mounting heights or other location criteria are not indicat-
ed, arrange and install components and equipment to provide the maximum possible 
headroom. 

B. Materials and Components:  Install level, plumb, and parallel and perpendicular to oth-
er building systems and components, unless otherwise indicated. 

C. Equipment:  Install to facilitate service, maintenance, and repair or replacement of 
components.  Connect for ease of disconnecting, with minimum interference with other 
installations. 

D. Right of Way:  Give to raceways and piping systems installed at a required slope. 

3.2 RACEWAY APPLICATION 

A. Use the following raceways for indoor installations: 

1. Exposed:  EMT or RMC. 
2. Concealed:  EMT or RMC. 
3. Connection to Vibrating Equipment:  FMC; except in wet or damp locations, use 

LFMC. 
4. Damp or Wet Locations:  RMC. 
5. Boxes and Enclosures:  NEMA 250, Type 1, unless otherwise indicated. 

3.3 RACEWAY AND CABLE INSTALLATION 

A. Conceal raceways, unless otherwise indicated, within walls and above drop ceilings.  In 
rooms with no drop ceiling, install horizontal raceways tight to roof/ceiling structure. 

B. Install raceways and cables at least 6 inches away from parallel runs of flues and 
steam or hot-water pipes.  Locate horizontal raceway runs above water and steam pip-
ing. 
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C. Use temporary raceway caps to prevent foreign matter from entering. 

D. Make conduit bends and offsets so ID is not reduced.  Keep legs of bends in the same 
plane and straight legs of offsets parallel, unless otherwise indicated. 

E. Use raceway and cable fittings compatible with raceways and cables and suitable for 
use and location. 

F. Install raceways embedded in slabs in middle third of slab thickness where practical, 
and leave at least 1-inch concrete cover. 

1. Secure raceways to reinforcing rods to prevent sagging or shifting during con-
crete placement. 

2. Space raceways laterally to prevent voids in concrete. 

3. Install conduit larger than 1-inch trade size parallel to or at right angles to main 
reinforcement.  Where conduit is at right angles to reinforcement, place conduit 
close to slab support. 

4. Transition from nonmetallic tubing to rigid steel conduit before rising above 
ground/floor. 

5. Make bends in exposed parallel or banked runs from same centerline to make 
bends parallel.  Use factory elbows only where elbows can be installed parallel; 
otherwise, provide field bends for exposed parallel raceways. 

6. Underground elbows shall be long-sweep radius, RMC type.  Minimum depth of 
secondary power and communications raceways shall be 30 inches, unless de-
tailed or indicated otherwise.    

G. Install pull wires in empty raceways.  Use No. 14 AWG zinc-coated steel or monofila-
ment plastic line with not less than 200-lb (90-kg) tensile strength.  Leave at least 12 
inches of slack at each end of the pull wire. 

H. Install communications and signal system raceways, 2-inch trade size and smaller, in 
maximum lengths of 150 feet and with a maximum of two 90-degree bends or equiva-
lent.  Separate lengths with pull or junction boxes where necessary to comply with 
these requirements, in addition to requirements above. 

I. Connect motors and equipment subject to vibration, noise transmission, or movement 
with a maximum of 36-inch flexible metal conduit.  Install LFMC in wet or damp loca-
tions.  Install separate ground conductor across flexible connections. 

3.4 WIRING METHODS FOR POWER, LIGHTING, AND CONTROL CIRCUITS 

A. Feeders and Branch Circuits:  Type THHN insulated conductors in raceway. 

B. Remote-Control Signaling and Power-Limited Circuits:  Type THHN or THWN insulated 
conductors in raceway for Classes 1, 2, and 3, unless otherwise indicated. 
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3.5 WIRING INSTALLATION 

A. Install splices and taps that are compatible with conductor material and that possess 
equivalent or better mechanical strength and insulation ratings than un-spliced conduc-
tors. 

B. Install wiring at outlets with at least 12 inches of slack conductor at each outlet. 

C. Connect outlet and component connections to wiring systems and to ground.  Tighten 
electrical connectors and terminals, according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those speci-
fied in UL 486A. 

3.6 ELECTRICAL SUPPORTING DEVICE APPLICATION 

A. Damp Locations and Outdoors:  Hot-dip galvanized materials or nonmetallic, U-
channel system components. 

B. Dry Locations:  Steel materials. 

C. Selection of Supports:  Comply with manufacturer's written instructions. 

D. Strength of Supports:  Adequate to carry present and future loads, times a safety factor 
of at least four; minimum of 200-lb design load. 

3.7 SUPPORT INSTALLATION 

A. Install support devices to securely and permanently fasten and support electrical com-
ponents. 

B. Install individual and multiple raceway hangers and riser clamps to support raceways.  
Provide U-bolts, clamps, attachments, and other hardware necessary for hanger as-
semblies and for securing hanger rods and conduits. 

C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type 
hangers. 

D. Size supports for multiple raceway installations so capacity can be increased by a 25 
percent minimum in the future. 

E. Support individual horizontal raceways with separate, malleable-iron pipe hangers or 
clamps. 

F. Install 1/4-inch-diameter or larger threaded steel hanger rods, unless otherwise indi-
cated. 

G. Spring-steel fasteners specifically designed for supporting single conduits or tubing 
may be used instead of malleable-iron hangers for 1-1/2-inch and smaller raceways 
serving lighting and receptacle branch circuits above suspended ceilings and for fas-
tening raceways to slotted channel and angle supports. 
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H. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is 
carried entirely by raceway supports, with no weight load on raceway terminals. 

I. Separately support cast boxes that are threaded to raceways and used for fixture sup-
port.  Support sheet-metal boxes directly from the building structure or by bar hangers.  
If bar hangers are used, attach bar to raceways on opposite sides of the box and sup-
port the raceway with an approved fastener not more than 24 inches from the box. 

J. Install metal channel racks for mounting cabinets, panelboards, disconnect switches, 
control enclosures, pull and junction boxes, transformers, and other devices unless 
components are mounted directly to structural elements of adequate strength. 

K. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless 
core-drilled holes are used.  Install sleeves for cable and raceway penetrations of ma-
sonry and fire-rated gypsum walls and of all other fire-rated floor and wall assemblies.  
Install sleeves during erection of concrete and masonry walls. 

L. Securely fasten electrical items and their supports to the building structure, unless oth-
erwise indicated.  Perform fastening according to the following unless other fastening 
methods are indicated: 

1. Masonry:  Toggle bolts on hollow masonry units and expansion bolts on solid 
masonry units. 

2. New Concrete:  Concrete inserts with machine screws and bolts. 
3. Instead of expansion bolts, threaded studs driven by a powder charge and pro-

vided with lock washers may be used in existing concrete. 
4. Steel:  Welded threaded studs or spring-tension clamps on steel. 

a. Field Welding:  Comply with AWS D1.1. 

5. Welding to steel structure may be used only for threaded studs, not for conduits, 
pipe straps, or other items. 

6. Light Steel:  Sheet-metal screws. 
7. Fasteners:  Select so the load applied to each fastener does not exceed 25 per-

cent of its proof-test load. 
8. Plastic expansion anchors shall not be used. 

3.8 IDENTIFICATION MATERIALS AND DEVICES 

A. Install at locations for most convenient viewing without interference with operation and 
maintenance of equipment. 

B. Coordinate names, abbreviations, colors, and other designations used for electrical 
identification with corresponding designations indicated in the Contract Documents or 
required by codes and standards.  Use consistent designations throughout Project. 

C. Self-Adhesive Identification Products:  Clean surfaces before applying. 

D. Tag and label each cabinet, panel, switch, pull box, junction box, device, and outlet 
box.  Identify source and circuit numbers in each cabinet, pull box, junction box, and 
outlet box.  Color-coding may be used for voltage and phase identification. 
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E. Install continuous underground plastic markers during trench backfilling, for exterior 
underground power, control, signal, and communication lines.  Locate 6 to 8 inches be-
low finished grade.  If width of multiple lines installed in a common trench or concrete 
envelope does not exceed 16 inches, overall, use a single line marker. 

F. Color-code 208/120-V system secondary feeder and branch-circuit conductors 
throughout the secondary electrical system as follows: 

1. Phase A:  Black. 
2. Phase B:  Red. 
3. Phase C:  Blue 
4. Neutral:  White. 
5. Ground:  Green. 

G. Install warning, caution, and instruction signs where required to comply with 29 CFR, 
Chapter XVII, Part 1910.145, and where needed to ensure safe operation and mainte-
nance of electrical systems and of items to which they connect.  Install engraved plas-
tic-laminated instruction signs with approved legend where instructions are needed for 
system or equipment operation.  Install metal-backed butyrate signs for outdoor items. 

3.9 FIRESTOPPING 

A. Apply firestopping to cable and raceway penetrations of fire-rated floor and wall as-
semblies to achieve fire-resistance rating of the assembly.  Firestopping materials and 
installation requirements are specified in Division 26 Section "Through Penetration 
Firestop Systems." 

3.10 CUTTING AND PATCHING 

A. Cut, channel, chase, and drill floors, walls, partitions, ceilings, and other surfaces re-
quired to permit electrical installations.  Perform cutting by skilled mechanics of trades 
involved. 

B. Repair and refinish disturbed finish materials and other surfaces to match adjacent un-
disturbed surfaces.    Repair and refinish materials and other surfaces by skilled me-
chanics of trades involved. 

3.11 FIELD QUALITY CONTROL 

A. Inspect installed components for damage and faulty work, including the following: 

1. Raceways. 
2. Building wire and connectors. 
3. Supporting devices for electrical components. 
4. Electrical identification. 
5. Cutting and patching for electrical construction. 
6. Touchup painting. 
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3.12 REFINISHING AND TOUCHUP PAINTING 

A. Refinish and touch up paint.  Paint materials and application requirements are speci-
fied in other sections of the specifications. 

1. Clean damaged and disturbed areas and apply primer, intermediate, and finish 
coats to suit the degree of damage at each location. 

2. Follow paint manufacturer's written instructions for surface preparation and for 
timing and application of successive coats. 

3. Repair damage to galvanized finishes with zinc-rich paint recommended by man-
ufacturer. 

4. Repair damage to PVC or paint finishes with matching touchup coating recom-
mended by manufacturer. 

3.13 CLEANING AND PROTECTION 

A. On completion of installation, including outlets, fittings, and devices, inspect exposed 
finish.  Remove burrs, dirt, paint spots, and construction debris. 

B. Protect equipment and installations and maintain conditions to ensure that coatings, 
finishes, and cabinets are without damage or deterioration at time of Substantial Com-
pletion. 

END OF SECTION 260500 
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SECTION 260510 - THROUGH-PENETRATION FIRESTOP SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes through-penetration firestop systems for penetrations fire-
resistance-rated wall assemblies, including openings containing penetrating items. 

1.2 PERFORMANCE REQUIREMENTS 

A. General:  For the following constructions, provide through-penetration firestop systems 
that are produced and installed to resist spread of fire according to requirements indi-
cated, resist passage of smoke and other gases, and maintain original fire-resistance 
rating of assembly penetrated. 

1. Fire-resistance-rated load-bearing walls, including partitions, with fire-protection-
rated openings. 

2. Fire-resistance-rated non-load-bearing walls, including partitions, with fire-
protection-rated openings. 

3. Fire-resistance-rated floor assemblies. 

B. For through-penetration firestop systems exposed to view, provide products with flame-
spread ratings of less than 25 and smoke-developed ratings of less than 450, as de-
termined per ASTM E 84. 

C. Provide 2-hour minimum firestop system for all wall and ceiling raceway penetra-
tions.  

1.3 SUBMITTALS 

A. Product Data:  For each type of through-penetration firestop system product indicated. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed through-
penetration firestop systems similar in material, design, and extent to that indicated for 
this Project and whose work has resulted in construction with a record of successful in-
service performance. 

B. Source Limitations:  Obtain through-penetration firestop systems, for each kind of pen-
etration and construction condition encountered, from a single manufacturer. 

C. Fire-Test-Response Characteristics:  Provide through-penetration firestop systems that 
comply with the following requirements and those specified in "Performance Require-
ments" Article: 
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1. Firestopping tests shall be performed by a qualified testing and inspecting agen-
cy.  A qualified testing and inspecting agency is UL. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver through-penetration firestop system products to Project site in original, uno-
pened containers or packages with intact and legible manufacturers' labels identifying 
product and manufacturer; date of manufacture; lot number; shelf life, if applicable; 
qualified testing and inspecting agency's classification marking applicable to Project; 
curing time; and mixing instructions for multicomponent materials. 

B. Store and handle materials for through-penetration firestop systems to prevent their de-
terioration or damage due to moisture, temperature changes, contaminants, or other 
causes. 

1.6 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not install through-penetration firestop systems when 
ambient or substrate temperatures are outside limits permitted by through-penetration 
firestop system manufacturers or when substrates are wet due to rain, frost, condensa-
tion, or other causes. 

B. Ventilate through-penetration firestop systems per manufacturer's written instructions 
by natural means or, where this is inadequate, forced-air circulation. 

1.7 COORDINATION 

A. Coordinate construction of openings and penetrating items to ensure that through-
penetration firestop systems are installed according to specified requirements. 

B. Coordinate sizing of sleeves, openings, core-drilled holes, or cut openings to accom-
modate through-penetration firestop systems. 

C. Do not cover up through-penetration firestop system installations that will become con-
cealed behind other construction until Owner's inspecting agency and building inspec-
tor, if required by authorities having jurisdiction, have examined each installation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the following: 

1. Firestop Systems Inc. 
2. Hilti 
3. International Protective Coatings Corp. 
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4. Nelson Firestop Products. 
5. 3M Fire Protection Products. 
6. Specified Technologies, Inc. (STI)  

2.2 FIRESTOPPING, GENERAL 

A. Compatibility:  Provide through-penetration firestop systems that are compatible with 
one another, with the substrates forming openings, and with the items, if any, penetrat-
ing through-penetration firestop systems, under conditions of service and application, 
as demonstrated by through-penetration firestop system manufacturer based on testing 
and field experience. 

B. Accessories:  Provide components for each through-penetration firestop system that 
are needed to install fill materials and to comply with "Performance Requirements" Arti-
cle.  Use only components specified by through-penetration firestop system manufac-
turer and approved by the qualified testing and inspecting agency for firestop systems 
indicated.  Accessories include, but are not limited to, the following items: 

1. Permanent forming/damming/backing materials, including the following: 

a. Slag-/rock-wool-fiber insulation. 
b. Sealants used in combination with other forming/damming/backing materi-

als to prevent leakage of fill materials in liquid state. 
c. Fire-rated form board. 
d. Fillers for sealants. 

2. Temporary forming materials. 
3. Substrate primers. 
4. Collars. 
5. Steel sleeves. 

2.3 FILL MATERIALS 

A. General:  Provide through-penetration firestop systems containing the types of fill ma-
terials described herein.  Fill materials are those referred to in directories of the refer-
enced testing and inspecting agencies as fill, void, or cavity materials. 

B. Latex Sealants:  Single-component latex formulations that after cure do not re-emulsify 
during exposure to moisture. 

C. Mortars:  Prepackaged, dry mixes consisting of a blend of inorganic binders, hydraulic 
cement, fillers, and lightweight aggregate formulated for mixing with water at Project 
site to form a nonshrinking, homogeneous mortar. 

D. Silicone Sealants:  Moisture-curing, single-component, silicone-based, neutral-curing 
elastomeric sealants of grade indicated below: 

1. Grade for Horizontal Surfaces:  Pourable (self-leveling) formulation for openings 
in floors and other horizontal surfaces. 
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2. Grade for Vertical Surfaces:  Nonsag formulation for openings in vertical and 
other surfaces. 

2.4 MIXING 

A. For those products requiring mixing before application, comply with through-
penetration firestop system manufacturer's written instructions for accurate proportion-
ing of materials, water (if required), type of mixing equipment, selection of mixer 
speeds, mixing containers, mixing time, and other items or procedures needed to pro-
duce products of uniform quality with optimum performance characteristics for applica-
tion indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Installer present, for compliance with require-
ments for opening configurations, penetrating items, substrates, and other conditions 
affecting performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning:  Clean out openings immediately before installing through-
penetration firestop systems to comply with written recommendations of firestop sys-
tem manufacturer and the following requirements: 

1. Remove from surfaces of opening substrates and from penetrating items foreign 
materials that could interfere with adhesion of through-penetration firestop sys-
tems. 

2. Clean opening substrates and penetrating items to produce clean, sound surfac-
es capable of developing optimum bond with through-penetration firestop sys-
tems.  Remove loose particles remaining from cleaning operation. 

3. Remove laitance and form-release agents from concrete. 

B. Priming:  Prime substrates where recommended in writing by through-penetration fire-
stop system manufacturer using that manufacturer's recommended products and 
methods.  Confine primers to areas of bond; do not allow spillage and migration onto 
exposed surfaces. 

C. Masking Tape:  Use masking tape to prevent through-penetration firestop systems 
from contacting adjoining surfaces that will remain exposed on completion of Work and 
that would otherwise be permanently stained or damaged by such contact or by clean-
ing methods used to remove smears from firestop system materials.  Remove tape as 
soon as possible without disturbing firestop system's seal with substrates. 
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3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION 

A. General:  Install through-penetration firestop systems to comply with "Performance Re-
quirements" Article and firestop system manufacturer's written installation instructions 
and published drawings for products and applications indicated. 

B. Install forming/damming/backing materials and other accessories of types required to 
support fill materials during their application and in the position needed to produce 
cross-sectional shapes and depths required to achieve fire ratings indicated. 

1. After installing fill materials, remove combustible forming materials and other ac-
cessories not indicated as permanent components of firestop systems. 

C. Install fill materials for firestop systems by proven techniques to produce the following 
results: 

1. Fill voids and cavities formed by openings, forming materials, accessories, and 
penetrating items as required to achieve fire-resistance ratings indicated. 

2. Apply materials so they contact and adhere to substrates formed by openings 
and penetrating items. 

3. For fill materials that will remain exposed after completing Work, finish to produce 
smooth, uniform surfaces that are flush with adjoining finishes. 

3.4 FIELD QUALITY CONTROL 

A. Proceed with enclosing through-penetration firestop systems with other construction 
only after Owner inspection is completed. 

B. Where deficiencies are found, repair or replace through-penetration firestop systems 
so they comply with requirements. 

3.5 IDENTIFICATION 

A. Identify through-penetration firestop systems with pressure-sensitive, self-adhesive, 
preprinted vinyl labels.  Attach labels permanently to surfaces of penetrated construc-
tion on both sides of each firestop system installation where labels will be visible to an-
yone seeking to remove penetrating items or firestop systems.  Include the following in-
formation on labels: 

1. The words:  "Warning--Through-Penetration Firestop System--Do Not Disturb.  
Notify Building Management of Any Damage." 

2. Contractor's name, address, and phone number. 

3. Through-penetration firestop system designation of applicable testing and in-
specting agency. 

4. Date of installation. 

5. Through-penetration firestop system manufacturer's name. 

6. Installer's name. 
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3.6 CLEANING AND PROTECTION 

A. Clean off excess fill materials adjacent to openings as Work progresses by methods 
and with cleaning materials that are approved in writing by through-penetration firestop 
system manufacturers and that do not damage materials in which openings occur. 

B. Provide final protection and maintain conditions during and after installation that ensure 
through-penetration firestop systems are without damage or deterioration at time of 
Substantial Completion.  If, despite such protection, damage or deterioration occurs, 
cut out and remove damaged or deteriorated through-penetration firestop systems im-
mediately and install new materials to produce through-penetration firestop systems 
complying with specified requirements. 

END OF SECTION 260510 
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SECTION 260600 - GROUNDING AND BONDING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Sup-
plementary Conditions and Division 1 Specification Sections, apply to this Sec-
tion. 

1.2 SUMMARY 

A. This Section includes grounding of electrical systems and equipment.  Ground-
ing requirements specified in this Section may be supplemented by special re-
quirements of systems described in other Sections. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as de-
fined in NFPA 70, Article 100, by a testing agency acceptable to authorities 
having jurisdiction, and marked for intended use. 

1. Comply with UL 467. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following: 

1. Grounding Conductors, Cables, Connectors, and Rods: 
a. Chance/Hubbell. 
b. Copperweld Corp. 
c. Erico Inc.; Electrical Products Group. 
d. Framatome Connectors/Burndy Electrical. 
e. Ideal Industries, Inc. 
f. ILSCO. 
g. Kearney/Cooper Power Systems. 
h. Lyncole XIT Grounding. 
i. O-Z/Gedney Co.; a business of the EGS Electrical Group. 
j. Raco, Inc.; Division of Hubbell. 
k. Superior Grounding Systems, Inc. 
l. Thomas & Betts, Electrical. 
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2.2 GROUNDING CONDUCTORS 

A. For insulated conductors, comply with Division 26 Section "Basic Electrical Ma-
terials and Methods." 

B. Material: copper. 

C. Equipment Grounding Conductors:  Insulated with green-colored insulation. 

D. Bare Copper Conductors:  Comply with the following: 

1. Solid Conductors:  ASTM B 3. 
2. Assembly of Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 

E. Copper Bonding Conductors:  As follows: 

1. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG copper conductor, 
1/4 inch in diameter. 

2. Bonding Conductor:  No. 4 stranded copper conductor. 
3. Bonding Jumper:  Bare copper tape, braided bare copper conductors, 

terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 
4. Tinned Bonding Jumper:  Tinned-copper tape, braided copper conduc-

tors, terminated with copper ferrules; 1-5/8 inches wide and 1/16 inch 
thick. 

2.3 CONNECTOR PRODUCTS 

A. Comply with IEEE 837 and UL 467; listed for use for specific types, sizes, and 
combinations of conductors and connected items. 

B. Bolted Connectors:  Bolted-pressure-type connectors, or compression type. 

C. Welded Connectors:  Exothermic-welded type, in kit form, and selected per 
manufacturer's written instructions. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Provide only copper conductors for both insulated and bare grounding conduc-
tors in direct contact with earth, concrete, masonry, crushed stone, and similar 
materials. 

B. In raceways, provide insulated equipment grounding conductors. 

C. Exothermic-Welded Connections:  Provide for connections to structural steel 
and for underground connections, except those at test wells. 
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D. Equipment Grounding Conductor Terminations:  Use bolted pressure clamps. 

3.2 EQUIPMENT GROUNDING CONDUCTORS 

A. Comply with NFPA 70, Article 250, for types, sizes, and quantities of equipment 
grounding conductors, unless specific types, larger sizes, or more conductors 
than required by NFPA 70 are indicated. 

B. Install equipment grounding conductors in all feeders and circuits. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, 
unless otherwise indicated.  Avoid obstructing access or placing conductors 
where they may be subjected to strain, impact, or damage. 

B. Bonding Straps and Jumpers: Use exothermic-welded connectors for outdoor 
locations, unless a disconnect-type connection is required; then, use a bolted 
clamp.  Bond straps directly to the basic structure taking care not to penetrate 
any adjacent parts.  Install straps only in locations accessible for maintenance. 

3.4 CONNECTIONS 

A. General:  Make connections so galvanic action or electrolysis possibility is min-
imized.  Select connectors, connection hardware, conductors, and connection 
methods so metals in direct contact will be galvanically compatible. 

1. Use electroplated or hot-tin-coated materials to ensure high conductivity 
and to make contact points closer to order of galvanic series. 

2. Make connections with clean, bare metal at points of contact. 

3. Coat and seal connections having dissimilar metals with inert material to 
prevent future penetration of moisture to contact surfaces. 

B. Equipment Grounding Conductor Terminations:  For No. 8 AWG and larger, use 
pressure-type grounding lugs.  No. 10 AWG and smaller grounding conductors 
may be terminated with winged pressure-type connectors. 

C. Tighten screws and bolts for grounding and bonding connectors and terminals 
according to manufacturer's published torque-tightening values.  If manufactur-
er's torque values are not indicated, use those specified in UL 486A and 
UL 486B. 
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D. Compression-Type Connections:  Use hydraulic compression tools to provide 
correct circumferential pressure for compression connectors.  Use tools and 
dies recommended by connector manufacturer.  Provide embossing die code or 
other standard method to make a visible indication that a connector has been 
adequately compressed on grounding conductor. 

END OF SECTION 260600 
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SECTION 260720 - ELECTRICAL SUPPORTS AND SEISMIC RESTRAINTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Hangers and supports for electrical equipment and systems. 
2. Seismic restraints for electrical equipment and systems. 

1.2 SUBMITTALS 

A. Product Data:  Illustrate and indicate style, material, strength, fastening provision, and 
finish for each type and size of seismic-restraint component used. 

1. Tabulate types and sizes of seismic restraints, complete with report numbers and 
rated strength in tension and shear as evaluated by an agency acceptable to 
authorities having jurisdiction. 

2. Annotate to indicate application of each product submitted and compliance with 
requirements. 

1.3 QUALITY ASSURANCE 

A. Comply with most stringent seismic-restraint requirements in the IBC unless 
requirements in this Section are more stringent. 

B. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 
Welding Code - Steel." 

1.4 PROJECT CONDITIONS 

A. Assigned Seismic Category as Defined in the IBC:  C 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed under this Project, with a minimum structural safety factor of five 
times the applied force. 

B. Steel Slotted Support Systems:  Comply with MFMA-3, factory-fabricated components 
for field assembly, and provide finish suitable for the environment in which installed. 



WATSON TATE SAVORY 260720 - 2  ELECTRICAL SUPPORTS AND  
USC Lieber College HVAC Renovation  SEISMIC RESTRAINTS    
PROJECT NUMBER H27-Z313 

1. Manufacturers: 

a. Cooper B-Line; a division of Cooper Industries. 
b. ERICO International Corporation. 
c. Allied Support Systems; Power-Strut Unit. 
d. GS Metals Corp. 
e. Michigan Hanger Co., Inc.; O-Strut Div. 
f. National Pipe Hanger Corp. 
g. Thomas & Betts Corporation. 
h. Unistrut; Tyco International, Ltd. 
i. Wesanco, Inc. 

2. Channel Dimensions:  Selected for structural loading and applicable seismic 
forces. 

C. Raceway and Cable Supports:  As described in NECA 1. 

D. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and 
associated fittings, designed for types and sizes of raceway or cable to be supported. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel 
plates, shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical 
items or their supports to building surfaces include the following: 

1. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 

a. Manufacturers: 

1) Cooper B-Line; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti, Inc. 
4) ITW Construction Products. 
5) MKT Fastening, LLC. 
6) Powers Fasteners. 

2. Concrete Inserts:  Steel or malleable-iron slotted-support-system units similar to 
MSS Type 18; complying with MFMA-3 or MSS SP-58. 

3. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable 
for attached structural element. 

4. Through Bolts:  Structural type, hex head, high strength.  Comply with 
ASTM A 325. 

5. Toggle Bolts:  All-steel springhead type. 
6. Hanger Rods:  Threaded steel. 
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2.2 SEISMIC-RESTRAINT COMPONENTS 

A. Rated Strength, Features, and Application Requirements for Restraint Components:  
As defined in reports by an agency acceptable to authorities having jurisdiction]. 

1. Structural Safety Factor:  Strength in tension, shear, and pullout force of 
components used shall be at least five times the maximum seismic forces to 
which they will be subjected. 

B. Angle and Channel-Type Brace Assemblies:  Steel angles or steel slotted-support-
system components; with accessories for attachment to braced component at one end 
and to building structure at the other end. 

C. Cable Restraints:  ASTM A 603, zinc-coated, steel wire rope attached to steel or 
stainless-steel thimbles, brackets, swivels, and bolts designed for restraining cable 
service. 

1. Manufacturers: 

a. Amber/Booth Company, Inc. 
b. Loos & Co., Inc. 
c. Mason Industries, Inc. 

2. Seismic Mountings, Anchors, and Attachments:  Devices as specified in Part 2 
"Support, Anchorage, and Attachment Components" Article, selected to resist 
seismic forces. 

3. Hanger Rod Stiffener:  Steel tube or steel slotted-support-system sleeve with 
internally bolted connections to hanger rod, of design recognized by an agency 
acceptable to authorities having jurisdiction. 

4. Bushings for Floor-Mounted Equipment Anchors:  Neoprene units designed for 
seismically rated rigid equipment mountings, and matched to type and size of 
anchor bolts and studs used. 

5. Bushing Assemblies for Wall-Mounted Equipment Anchorage:  Assemblies of 
neoprene elements and steel sleeves designed for seismically rated rigid 
equipment mountings, and matched to type and size of attachment devices used. 

2.3 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Materials:  Comply with requirements in Division 5 Section "Metal Fabrications" for 
steel shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 for application of hangers and supports for electrical equipment 
and systems, unless requirements in this Section or applicable Code are stricter. 
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3.2 SUPPORT AND SEISMIC-RESTRAINT INSTALLATION 

A. Comply with NECA 1 for installation requirements, except as specified in this Article. 

B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT and 
RMC may be supported by openings through structure members, as permitted in 
NFPA 70. 

C. Install seismic-restraint components using methods approved by the evaluation service 
providing required submittals for component. 

D. Strength of Support and Seismic-Restraint Assemblies:  Where not indicated, select 
sizes of components so strength will be adequate to carry present and future static and 
seismic loads within specified loading limits.  Minimum static design load used for 
strength determination shall be weight of supported components plus 200 lb (90 kg). 

E. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor 
and fasten electrical items and their supports to building structural elements by the 
following methods, unless otherwise indicated by Code: 

1. To New Concrete:  Bolt to concrete inserts. 

2. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion 
anchor fasteners on solid masonry units. 

3. To Existing Concrete:  Expansion anchor fasteners. 

4. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock 
washers and nuts, beam clamps (MSS Type 19, 21, 23, 25, or 27) complying 
with MSS SP-69, and/or Spring-tension clamps. 

5. To Light Steel:  Sheet metal screws. 

6. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount on 
slotted-channel racks attached to substrate. 

F. Drill holes for expansion anchors in concrete at locations and to depths that avoid 
reinforcing bars. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and 
elevation to support and anchor electrical materials and equipment. 

B. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 INSTALLATION OF SEISMIC-RESTRAINT COMPONENTS 

A. Install bushing assemblies for anchor bolts for floor-mounted equipment, arranged to 
provide resilient media between anchor bolt and mounting hole in concrete base. 
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B. Install bushing assemblies for mounting bolts for wall-mounted equipment, arranged to 
provide resilient media where equipment or equipment-mounting channels are 
attached to wall. 

C. Restraint Cables:  Provide slack within maximums recommended by manufacturer. 

D. Attachment to Structure:  If specific attachment is not indicated, anchor bracing to 
structure at flanges of beams, upper truss chords of bar joists, or at concrete members. 

END OF SECTION 260720 
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SECTION 261400 - WIRING DEVICES 

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. Straight-Blade receptacles and associated wallplates. 
2. Snap switches. 

1.3 DEFINITIONS 

A. GFI/GFCI:  Ground-fault circuit interrupter. 

B. Pigtail:  Short lead used to connect a device to a branch-circuit conductor. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Shop Drawings:  List of legends and description of materials and process used for pre-
marking wall plates. 

C. Samples:  One for each type of device and wall plate specified, in each color specified. 

D. Field quality-control test reports. 

E. Operation and Maintenance Data:  For wiring devices to include in all manufacturers' 
packing label warnings and instruction manuals that include labeling conditions. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of wiring device and associated wall plate 
through one source from a single manufacturer.  Insofar as they are available, obtain 
all wiring devices and associated wall plates from a single manufacturer and one 
source. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, 
and marked for intended use. 

C. Comply with NFPA 70, 2014 Edition. 

1.6 COORDINATION 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Approved Manufacturers' Names: 

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper). 
2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell). 
3. Leviton Mfg. Company Inc. (Leviton). 
4. Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour). 

2.2 STRAIGHT BLADE RECEPTACLES 

A. General:  Single-Type and combination-type receptacles shall be rated for each 
applicable compliance as indicated below.   

B. Convenience Receptacles, 125 V, 20 A:  Comply with NEMA WD 1, NEMA WD 6 
configuration 5-20R, and UL 498. 

1. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R. 

C. GFCI/GFI Receptacles, 125 V, 20 A:  Straight blade, feed or non-feed-through type.  
Comply with NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include 
indicator light that is lighted when device is tripped.   

1. Description:  Straight blade, 125 V, 20 A; NEMA WD 6 configuration 5-20R. 

2.3 SNAP SWITCHES 

A. Comply with NEMA WD 1 and UL 20. 

B. Switches, 120 V, 20 A: 

C. Pilot Light Switches, 20 A: 

1. Description:  Single pole, with neon-lighted handle, illuminated when switch is 
"ON." 
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2.4 WALLPLATES 

A. Single and combination types to match corresponding wiring devices. 

1. Plate-Securing Screws:  Metal with head color to match plate finish. 
2. Material for Finished Spaces:  Smooth, high-impact thermoplastic 0.035-inch-

thick. 
3. Material for Unfinished Spaces:  Smooth, high-impact thermoplastic. 
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and 

listed and labeled for use in "wet locations."  Provide “In-Use” covers where 
required by code. 

B. Wet-Location, Weatherproof Cover Plates:  NEMA 250, complying with type 3R 
weather-resistant, die-cast aluminum.  Provide “In-Use” covers where I=indicated. 

2.5 FINISHES 

A. Device and Wallplate Color:  As selected by Architect. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including the mounting heights listed in that standard, unless 
otherwise noted. 

B. Coordination with Other Trades: 

1. Take steps to ensure that devices and their boxes are protected.  Do not place 
wall finish materials over device boxes and do not cut holes for boxes with 
routers that are guided by riding against outside of the boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 
concrete, dust, paint, and other material that may contaminate the raceway 
system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross 
a joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until just before they are spliced or 
terminated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the 
purpose.  Avoid scoring or nicking of solid wire or cutting strands from stranded 
wire. 

3. The length of free conductors at outlets for devices shall meet provisions of 
NFPA 70, Article 300, without pigtails. 

D. Device Installation: 
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1. Replace all devices that have been in temporary use during construction or that 
show signs that they were installed before building finishing operations were 
complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to 
connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, until 
the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in 
length. 

5. When there is a choice, use side wiring with binding-head screw terminals.  Wrap 
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by the 
manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, 
splice No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to 

hold device mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles bottom, and on horizontally 
mounted receptacles to the left. 

F. Device Plates:  Do not use oversized or extra-deep plates.  Repair wall finishes and 
remount outlet boxes when standard device plates do not fit flush or do not cover rough 
wall opening. 

G. Arrangement of Devices:  Unless otherwise indicated, mount flush, with long dimension 
vertical and with grounding terminal of receptacles on bottom.  Group adjacent 
switches under single, multi-gang wall plates. 

3.2 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
1. Test Instruments:  Use instruments that comply with UL 1436. 
2. Test Instrument for Convenience Receptacles:  Wiring analyzer with illuminated 

LED indicators. 

B. Tests for Convenience Receptacles: 

1. Line Voltage:  Acceptable range is 105 to 132 V. 
2. Ground Impedance:  Values of up to 2 ohms are acceptable. 
3. GFCI Trip:  Test for tripping values specified in UL 1436 and UL 943. 
4. Using the test plug, verify that the device and its outlet box are securely 

mounted. 
 
5. The tests shall be diagnostic, indicating damaged conductors, high resistance at 

the circuit breaker, poor connections, inadequate fault current path, defective 
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devices, or similar problems.  Correct circuit conditions, remove malfunctioning 
units and replace with new ones, and retest as specified above. 

END OF SECTION 261400 
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SECTION 261420 - ELECTRICAL CONNECTIONS FOR EQUIPMENT 

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. Electrical connections for equipment. 

B. NEC Compliance:  Comply with applicable requirements of the 2014 edition of the 
National Electrical Code. 

C. UL Compliance:  Comply with UL Standard 486A.  Provide electrical connection 
products and materials which are UL-listed and labeled. 

D. IEEE Compliance:  Comply with requirements of Standard 241 pertaining to connectors 
and terminations. 

PART 2 - PRODUCTS 

A. General:  For each required electrical connection, provide complete assembly of 
materials, including pressure connectors, terminals (lugs), clamps, electrical insulating 
tape, heat-shrinkable insulating tubing and boots, cable ties, solderless wirenuts, and 
other items and accessories as needed to complete splices and terminations.   

B. Raceways:  Provide metal conduit and tubing complying with Division 26 specification 
section, "Basic Electrical Materials and Methods". 

C. Wires/Cables:   Provide wires, cables and conductors complying with Division 26 
specification section, "Basic Electrical Materials and Methods".  Unless otherwise 
indicated, provide wires, cables and conductors for electrical connections which match, 
including sizes and ratings, wires, cables and conductors of those supplying power to 
equipment.  Provide copper conductors with conductivity of not less than 98% at 20oC 
(68oF). 
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PART 3 - EXECUTION 

A. General:  Install electrical connections in accordance with connector manufacturer's 
written instructions and wiring diagrams, and complying with UL, NEC and NECA's 
"Standard of Installation". 

B. Where electrical disconnect switches, starters, combination starters and/or variable-
speed drive units (VSD's) are furnished by the Mechanical and/or Plumbing Contractor 
for equipment, the Division 26 contractor shall:  

1. Procure equipment from the Mechanical and/or Plumbing Contractor, 

2. Provide mounting of electrical disconnect switches, starters, combination starters 
and/or variable-speed drive units, and 

3. Provide power wiring for/through electrical disconnect switches, starters, 
combination starters and/or variable-speed drive units. 

4. All control wiring will be provided by the Mechanical Contractor. 

C. Mate and match conductors of electrical connections for proper interface between 
electrical power supplies and installed equipment, wherever possible. 

D. Cover splices with electrical insulation equivalent to, or of greater insulation resistivity 
rating, than electrical insulation rating of those conductors being spliced. 

E. Trim cables and wires to be short as practicable and arrange routing to facilitate 
inspection, testing and maintenance. 

F. Provide flexible metal conduit for motor connections, and for other electrical equipment 
connections where subject to movement and vibration. 

G. Tighten connectors and terminals, including screws and bolts in accordance with 
equipment manufacturers published torque tightening values for equipment 
connectors.  Accomplish tightening by utilizing proper torquing tools.  Where 
manufacturer's torquing requirements are not available, tighten connectors and 
terminals to comply with torquing values contained in UL's 486A. 

H. Fasten identification markers to each electrical power supply wire/cable conductor 
which indicates their voltage, phase and feeder number in accordance with Division 26 
section "Basic Electrical Materials and Methods".  Affix markers on each terminal 
conductor, as close as possible to the point of connection. 

I. Test electrical connections to demonstrate capability and compliance with 
requirements upon completion of installation of connections. Correct malfunctioning 
units at site, then retest to demonstrate compliance. 

END OF SECTION 261420 
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SECTION 264100 - ENCLOSED SWITCHES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following individually mounted, enclosed switches and circuit 
breakers: 

1. Fusible switches. 
2. Enclosures. 
3. Fuses. 

1.2 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and 
component indicated. 

B. Operation and maintenance data. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled by UL, and 
marked for intended use. 

B. Comply with NFPA 70, 2014 Edition. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS - FUSIBLE AND NONFUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of 
the manufacturers specified below. 

1. Eaton Corporation; Cutler-Hammer Products. 
2. General Electric Co.; Electrical Distribution & Control Division. 
3. Square D/Group Schneider. 
4. Siemens 

B. Fusible Switch:  NEMA KS 1, Type HD, with clips or bolt pads to accommodate 
specified fuses, lockable handle with capability to accept two padlocks, and interlocked 
with cover in closed position. 

C. Accessories: 
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1. Equipment Ground Kit:  Internally mounted and labeled for copper ground 
conductors. 

2.2 ENCLOSURES 

A. NEMA AB 1 and NEMA KS 1 to meet environmental conditions of installed location. 

1. Indoor Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 

2.3 FUSES 

A. Provide RK5 rated fuses for each disconnect switch.  Coordinate fuse sizes with the 
Mechanical Contractor for mechanical equipment where applicable. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with applicable portions of NECA 1, NEMA PB 1.1, and NEMA PB 2.1 for 
installation of enclosed switches. 

B. Mount individual wall-mounted switches with tops at uniform height, unless otherwise 
indicated.   

C. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs as specified in Division 26 Section "Basic Electrical Materials and 
Methods." 

3.2 FIELD QUALITY CONTROL 

A. Prepare for acceptance testing as follows: 

1. Inspect mechanical and electrical connections. 
2. Verify rating of fuses with mechanical contractor prior to installation. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Perform each electrical test and visual and mechanical inspection stated in 
NETA ATS, Section 7.5 for switches. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

END OF SECTION 264100 
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SECTION 265100 - INTERIOR LIGHTING 
 

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. Interior luminaires and drivers. 

2. Luminaire supports. 

3. Exit Signs 
 
1.3 SYSTEM DESCRIPTION 

 
A. Provide complete luminaires to correspond with the features, accessories, wattage 

and/or size specified in the text description of each luminaire type in the Lighting 
Fixture Schedule shown on the drawings.  Additional features, accessories and 
options specified shall be included. 

 
B. Provide all frames, supplementary support structures, hangers, spacers, stems, 

aligner canopies, auxiliary junction boxes and other hardware as required for a 
complete and proper installation. Recessed luminaires shall have frames that are 
compatible with the ceiling systems. 

 
C. Luminaire voltage shall match the voltage of the circuit serving same. 

 
1.4 DEFINITIONS 

 
A. CCT:  Correlated color temperature. 

 
B. CRI:  Color-rendering index. 

 
C. LER:  Luminaire efficacy rating. 

 
D. Lumen:  Measured output of lamp and luminaire, or both. 

 
E. Luminaire:  Complete lighting fixture, including driver housing if provided. 

 
1.5 SUBMITTALS 

 
A. Product Data:  For each type of luminaire, arranged in order of luminaire designation.  

Include data on features, accessories, finishes, and the following: 

1. Material and physical description of luminaire including dimensions. 
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2. Energy-efficiency data. 

3. Life, output (lumens, CCT, and CRI), Kelvin temperature, and energy-efficiency 
data. 

4. Photometric data and adjustment factors based on laboratory tests, complying with 
IESNA Lighting Measurements Testing & Calculation Guides, of each luminaire 
type. The adjustment factors shall be for LEDs, drivers, and accessories identical 
to those indicated for the luminaire as applied in this Project. 

5. Testing Agency Certified Data:  For indicated luminaires, photometric data shall be 
certified by a qualified independent testing agency.    Photometric data for 
remaining luminaires shall be certified by manufacturer.  LM-79 and LM-80 data 
for solid state lighting. 

6. LED power supplies. 
 

B. Wiring diagrams shall detail wiring for luminaires and differentiate between manufacturer 
installed and field installed wiring. 

 
C. Product Certificates shall be signed by manufacturers of luminaires certifying that 

products comply with requirements. 
 

D. Maintenance Data shall be provided for luminaires and equipment to include in operation 
and maintenance manuals specified in specifications section describing Operations and 
Maintenance Data. 

 
E. Field quality control test reports. 

 
F. Special Warranties specified in the Section. 

 
G. Review of luminaire submittals which indicate voltage, mounting condition, or quantities 

shall not be considered to be approval of said voltage, mounting condition or quantities.    
This Contractor shall field verify voltage and actual mounting condition and method. 
 

1.6 DELIVERY, STORAGE AND HANDLING 
 

A. Deliver luminaires individually wrapped in factory fabricated fiberboard type containers.  
 

B. Handle luminaires carefully to prevent breakage, denting and scouring of the luminaire 
finish. 

 
C. Store product in a clean, dry space, protected from weather. 

 
1.7 QUALITY ASSURANCE 

 
A. Luminaire Photometric Data Testing Laboratory Qualifications:   Provided by an 

independent agency, with the experience and capability to conduct the testing indicated, 
that is an NRTL as defined by OSHA in 29 CFR 1910.7. 
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B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to the Authorities Having 
Jurisdiction, and marked for intended use. 

 
C. Comply with NFPA 70, 2014 Edition. 

 
D. Designated manufacturers are listed to define the requirements for quality and function 

of the specified product. 
 
1.8 COORDINATION 

 
A. Coordinate layout and installation of luminaires with ceiling system and other 

construction that penetrates ceilings or is supported by them including mechanical 
system, fire suppression, and technology and partition assemblies. 

 
B. Provide all frames, supplementary support structures, hangers, spacers, stems, aligner 

canopies, auxiliary junction boxes and other hardware as required for a complete and 
proper installation. Recessed luminaires shall have frames that are compatible with the 
ceiling system. 

 
1.9 WARRANTY 

 
A. General Warranty: Special warranty specified in this Section shall not deprive the 

University of South Carolina of other rights the University of South Carolina may have 
under other provisions of the Contract Documents and shall be in addition to, and run 
concurrent with, other warranties made by this Contractor under requirements of the 
Contract Documents. 

 
B. Special Warranty for LEDs’ and Drivers:  Manufacturers standard form in which 

manufacturer of LED’s and drivers agrees to replace components that fail in materials or 
workmanship within specified warranty period. 

1. LED arrays:  5 years from date of substantial completion unless noted otherwise 
in the Lighting Fixture Schedule on the drawings. 

2. Drivers:  5 years from date of substantial completion unless noted otherwise in the 
Lighting Fixture Schedule on the drawings. 

 
PART 2 - PRODUCTS 

 
2.1 MANUFACTURERS 

 
A. Products:  Subject to compliance with requirements, provide one of the products 

indicated on Drawings or prior to bid approved equals. 
 
2.2 GENERAL REQUIREMENTS FOR LUMINAIRES AND COMPONENTS 
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A. Recessed Luminaires:    Comply with NEMA LE 4 for ceiling compatibility for recessed 
luminaires. 
 

B. Metal Parts:  Free of burrs, sharp corners and edges.  Metal work shall be free of tool 
marks and dents and shall have accurate angles bent as sharply as compatible with the 
gauges of the required metal.   Intersections and joints shall be formed true and of 
adequate strength and structural rigidity to prevent any distortion after assembly.   All 
miters shall be in accurate alignment with abutting intersection members. 

 
C. Sheet Metal Components:   Steel unless otherwise indicated.   Form and support to 

prevent warping and sagging.   Luminaires shall be painted after fabrication.   Finish 
ferrous mounting hardware and accessories to prevent corrosion and discoloration to 
adjacent materials. 

 
D. Luminaire hardware to comply with the following material standards:  For steel and 

aluminum luminaires, all screws, bolts, nuts and other fastening and latching hardware 
shall be cadmium or equivalent plated.  For stainless steel luminaires, all hardware shall 
be stainless steel.  For bronze luminaires, all hardware shall be stainless steel or bronze, 
unless otherwise noted. 

 
E. Doors, Frames, and Other Internal Access:   Smooth operating, free of light leakage 

under operating conditions, and designed to permit revamping without use of tools.   
Designed to prevent doors, frames, lenses, diffusers, and other components from falling 
accidentally during revamping and when secured in operating position.    Safety devices 
shall be detachable if necessary and shall not interfere with luminaire performance, 
maintenance or the seating of any luminaire element.   Safety device shall not be visible 
during normal luminaire operation and from normal viewing angles. 

 
F. Luminaires provided shall have means for disconnection from power source during 

service, as required in NEC Article 410. 
 

G. Reflecting Surfaces:  Minimum reflectance as follows, unless indicated otherwise: 

1. White Surfaces: 85% 

2. Specular Surfaces: 90% 

3. Diffusing Specular Surfaces: 75% 
 

H. Reflector cones shall adhere to the following: 

1. Plastic material shall not be used for reflector cones, unless otherwise specified. 

2. Cones shall not be permanently fastened to the housing of ceiling and shall be 
removable without tools.   Retention devices shall not deform the cone or be visible 
from normal viewing angles. 

3. Trim shall be flush to ceiling without gaps or light leaks.    Where the flange trim 
is separate from the cone, it shall have the same finish as the reflector cone.    
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4. Reflector cones shall be uniform gauge, not less than 0.032” thick, high purity 
aluminum Alcoa 3002 alloy.  Cones shall be free from spin marks or other 
defects. 

5. Manufacture cone using the Alsek process.  Refer to Luminaire Schedule for 
cone color and finish, i.e., specular or diffuse requirements. 

 
I. Lenses, Covers, Diffusers and Globes: 

 
1. Acrylic Lighting Diffusers:   100% virgin acrylic plastic.   UV stabilized, high 

resistance to yellowing and other changes due to aging, exposure to heat, and UV 
radiation. 

 
a. Lens Thickness:  At least 0.125 inch minimum unless otherwise indicated. 
b. Lenses shall have uniform brightness throughout the entire visible area. 

 
2. Glass:  Annealed crystal glass unless otherwise indicated. 

 
J. Adjustable luminaires shall have positive locking devices to fix aiming angle.  

Luminaires shall be capable of being revamped without adjusting aiming angle. 
 

K. All luminaires and drivers shall operate within the temperature limits of their design and 
as specified by UL in the applications and mounting conditions specified. 
 

L. Luminaires recessed in suspended ceilings where the space above the ceiling is either 
an air supply or return plenum shall conform to NEC Article 300-22. 
 

M. Provide plaster frame for recessed luminaires mounted in other than T-bar ceilings.   
Verify mounting with architectural reflected ceiling plan before ordering luminaires. 

 
N. For weatherproof or vapor tight installations, painted finishes of luminaires and 

accessories shall be weather resistant enamel using proper primers or galvanized and 
bonded epoxy, so that the entire assembly is completely corrosion resistant for the 
service intended.   Exterior finishes shall have an outdoor life expectancy of not less 
than 20 years without any visible rust or corrosion. Where aluminum parts come in 
contact with bronze or steel parts, apply a coating material to both surfaces to prevent 
corrosion. 
 

O. Luminaires for use outdoors or in areas designated as damp locations shall be suitable 
casketed to prevent the entrance of moisture.   Provide approved wire mesh screens 
for ventilation openings.  Dissimilar metals shall be separated by non-conductive 
material to prevent galvanic action. 

 
P. Factory-Applied Labels:   Comply with UL 1598.   Include recommended LEDs and 

drivers. Labels shall be located where they will be readily visible to service personnel, 
but not seen from normal viewing angles when lamps are in place. 

 
1. Label shall include the following LED characteristics: 
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a. CCT and CRI for all luminaires. 
 

Q. Luminaires shall be free of light leaks while providing sufficient ventilation of lamps to 
provide the required photometric performance. 

 
2.3 LED LUMINAIRES AND DRIVERS 

 
A. All Luminaires 

1. Comply with IES LM-79-08 Approved Method for measuring lumen maintenance 
of LED light sources. 

2. Comply   with   IES   LM-80-08   Approved   Method   for   electrical   and   
photometric measurement of SSL product. 

3. Comply with In-Situ testing for more reliable results. 

4. LED’s shall be Restriction of Hazardous Substances Directive (RoHS) compliant. 

5. LED arrays shall be sealed, high performance, long life type; minimum 70% rated 
output at 50,000 hours. 

6. LED luminaires shall deliver a minimum of 60 lumens per watt. 

a. LED’s shall be “Bin No. 1” quality. 

7. Drivers shall be solid state and accept 120 through 277 VAC at 60 Hz input. 

8. The LED light source shall be fully dimmable with use of compatible dimmers 
switch designated for low voltage loads. 

9. LED color temperatures: CRI> 85, 4000K as noted (+/- 275K), unless noted 
otherwise in the Lighting Fixture Schedule on the drawings. 

10. Luminaires shall have internal thermal protection. 

11. Luminaires shall not draw power in the off state. Luminaires with integral 
occupancy, motion, photo-controls, or individually addressable luminaires with 
external control and intelligence are exempt from this requirement. The power 
draw for such luminaires shall not exceed 0.5 watts when in the off state. 

12. Color spatial uniformity shall be within .004 of CIE 1976 diagram. 

13. Color maintenance over rated life shall be within .007 of CIE 1976. 

14. Indoor luminaires shall have a minimum CRI of 85. 

15. Luminaire manufacturers shall adhere to device manufacturer guidelines, 
certification programs, and test procedures for thermal management 

16. LED package(s)/module(s)/array(s) used in qualified luminaires shall deliver a 
minimum 70% of initial lumens, when installed in-situ, for a minimum of 50,000 
hours. 

17. Luminaires shall be fully accessible from below ceiling plane for changing drivers, 
power supplies and arrays. 
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B. Power Supplies and Drivers 

1. Power Factor: 0.90 or higher 

2. Maximum driver case temperature not to exceed driver manufacturer 
recommended in- situ operation. 

3. Output operating frequency: 60Hz. 

4. Interference: EMI and RFI compliant with FCC 47 CFR Part 15. 

5. Total Harmonic Distortion Rating: 20% Maximum. 

6. Meet electrical and thermal conditions as described in LM-80 Section 5.0. 

7. Primary Current: Confirm primary current with Drawings. 

8. Secondary Current:  Confirm secondary current specified by individual luminaire 
manufacturers. 

9. Compatibility: Certified by manufacturer for use with individually specified luminaire 
and individually specified control components. 

10. Solid-state control components to be integral or external per each specified 
luminaire. Remote control gear to be enclosed in Class 1, Class 2, or NEMA 3R 
enclosures as required. 

 
C. Controller and Control System 

1. System electronics driver/controller to use coordinated communication protocols: 
0-10V. 

2. The Contractor shall ensure that external control equipment is compatible with LED 
control requirements. 

3. Provide connector types and wiring as appropriate for un-interrupted 
communication between devices, considering distance maximums, field 
obstructions, and accessibility. Ensure that connection points are optically isolated 
for system noise reduction. 

4. Compatibility: Certified by manufacturer for use with individually specified luminaire 
and individually specified power supplies and/or drivers. 

 
2.4 LUMINAIRE SUPPORT COMPONENTS 

 
A. Stem Hangers shall be painted steel, color as directed by the Architect. 

 
B. Wires shall be ASTM A 641/A 641M, Class 3, soft temper, zinc coated steel, 12 gauge. 

 
C. Wires for humid spaces shall be ASTM A 580/A 580M, composition 302 or 304, annealed 

stainless steel, 12 gauge. 
 
 
2.5 EXIT SIGNS 
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A. General Requirements for Exit Signs:  Comply with UL 924; for sign colors, visibility, 
luminance, and lettering size, comply with Authorities Having Jurisdiction.  Edge-Lit 
type. 

 
B. Internally Lighted Signs: 

1. Lamps for AC Operation:  LED, 50,000 hours minimum rated lamp life.  Green LED 
type shall be utilized in new construction. 

a. Individual LED modules shall not be visible. 

PART 3 - EXECUTION 
 
3.1 INSTALLATION 

 
A. Luminaires: 

1. Set level, plumb, and square with ceilings and walls, and secure according to 
manufacturer’s written instructions and approved submittal materials, unless 
otherwise indicated. 

 
B. Temporary Lighting:  If it is necessary, and approved by Architect/Engineer, to use 

permanent luminaires for temporary lighting, install and energize the minimum number 
of luminaires necessary. When construction is sufficiently complete, remove the 
temporary luminaires, disassemble, clean thoroughly, install new lamps, and reinstall. 

 
C. Remote Mounting of Ballasts:  Distance between the ballast and fixture shall not exceed 

that recommended by ballast manufacturer.  Verify, with ballast manufacturers, 
maximum distance between ballast and luminaire. 

D. Mounting height indicated from finished floor to bottom of pendant luminaire or to the 
center of the outlet box for wall mounted luminaires unless otherwise noted.  Verify 
mounting heights with Architect/Engineer. 

 
E. Mounting height may also be indicated as the length of the pendant below finished 

ceiling. 
 

F. Lay-in Ceiling Luminaire Supports:  Use grid as a support element. 

1. Install ceiling support system rods or wires, independent of the ceiling 
suspension devices for each luminaire.  Locate not more than 6 inches from 
luminaire corners. 

2. Support Clips:  Fasten to luminaire and to ceiling grid members at or near each 
luminaire corner with clips that are UL listed for the application. 

3. Luminaires of Sizes Less Than Ceiling Grid:   Install as indicated on reflected 
ceiling plans or center in acoustical panel, and support luminaires independently 
with at least two 3/4-inch metal channels spanning and secured to ceiling tees. 
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G. Suspended Luminaire Support: 

1. Pendants and Rods:  Where longer than 48 inches, brace to limit swinging. 

2. Stem-Mounted, Single-Unit Luminaires:  Suspend with twin-stem hangers. 

3. Continuous Rows:   Use tubing or stem for wiring at one point and tubing or rod 
for suspension for each unit length of luminaire chassis, including one at each 
end. 

4. Do not use grid as support for pendant luminaires.   Connect support wires or 
rods to building structure. 

5. All power feeds shall originate from the same location/end of each run. 

6. Where pendants or rods are longer than 48”, brace to limit luminaire swinging. 
 

H. Provide all necessary hanging or mounting devices and accessories for all luminaires.  
Verify the types needed for various ceiling conditions. Plaster rings shall be provided 
where required. 

 
I. Verify weight and mounting method of all luminaires prior to ordering and provide suitable 

support.  Luminaire mounting assemblies shall comply with all local seismic codes and 
regulations. 

 
J. Metal decking shall not be pierced for luminaire support. 

 
K. In accessible suspended ceilings, luminaire wiring connections, including equipment 

grounding conductor, is to be through use of 72-inch flexible conduit from a rigidly 
supported junction box. 

 
L. Wire per requirements of branch circuit installation.  Properly ground each luminaire. 

N. Luminaires located in recessed ceilings with a fire resistive rating of 1 hour or more shall 
be enclosed in an approved fire resistive rated box equal to that of the ceiling. Acoustical 
ceiling tiles are not acceptable. 

 
O. Install luminaires with vent holes free of air blocking obstacles. 

 
P. This Contractor shall be responsible for adjusting aperture flanges or rings on all 

recessed luminaires to be flush with the finished ceiling. Trim shall completely conceal 
ceiling opening. 

 
Q. Brace suspended luminaires installed near ducts or other elements so that they do not 

swing into obstructions. 
 

R. Wall mounted luminaires shall be supported from four-square outlet box plaster ring and 
from wall at non-feed end with two 1/4-inch toggle bolts for gypsum board walls or 1/4-
inch bolts to pre-set inserts for concrete wall. 

 
S. Luminaires shall not be secured to ductwork or other Systems. 
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3.2 LED LUMINAIRES 

 
A. Adhere to manufacturers installation guidelines regarding proper thermal management. 

 
3.3 CLEANING AND ADJUSTING 

 
A. Remove protective plastic covers from luminaires and luminaire diffusers only after 

construction work, painting and clean-up are completed.  Remove, clean, and reinstall 
all dirty lamps, reflectors and diffusers. 

 
A. Clean luminaires internally and externally after installation.    Use methods and materials 

recommended by manufacturer for cleaning Alzak reflectors and other   surfaces. 
 

B. Make final adjustment of aimable luminaires and adjustable light settings under the 
direction of the Owner during a scheduled period of time prior to the completion of the 
Project, after normal business hours if required.  Include all equipment and personnel 
expenses including overtime required for aiming/focusing. 

 
C. Luminaires, reflectors, louvers and accessories which are damaged, blemished, or 

impregnated with fingerprints shall be replaced at this Contractor's expense.  All finishes 
shall be unmarred upon Project completion. 

 
3.4 IDENTIFICATION 

 
A. Install labels with panel and circuit numbers on concealed junction and outlet boxes.  

 
3.5 FIELD QUALITY CONTROL 

 
A. Test for Emergency Lighting:  Interrupt power supply to demonstrate proper operation.  

Verify transfer from normal power to generator and retransfer to normal. 
 

B. Prepare a written report of tests, inspections, observations, and verifications indicating 
and interpreting results.     If adjustments are made to lighting system, retest to 
demonstrate compliance with standards. 

 
C. Inspect each installed luminaires for damage.  Replace damaged luminaires and 

components. 
 

D. Advance Notice: Give dates and times for field tests. 
 

F. Provide instruments to make and record test results. 
 

G. Malfunctioning Luminaires and Components: Replace or repair, then retest.  Repeat 
procedure until units operate properly. 

 

END OF SECTION 265100 
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SECTION 283100 - FIRE ALARM SYSTEM 

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 fire alarm systems.  It includes requirements for system 
components including but not limited to the following: 

1. Backboxes for fire alarm system devices. 
2. Manual pull stations. 
3. Spot type smoke detectors. 
4. Duct type smoke detectors. 
5. Remote test stations for duct smoke detectors. 
6. Spot type heat detectors. 
7. Addressable interface units (AIU's). 
8. Isolation control relays. 
9. Alarm notification appliances. 
10. Fire and voice command center (FVCC/FACP). 
11. Remote annunciator panel. 
12. Transient voltage surge suppression (TVSS). 
13. Emergency power supply for FVCC. 
14. Digital alarm communicator transmitter (DACT). 
15. RJ-31X telephone jacks. 
16. System instructions. 
17. Tags. 

1.3 DEFINITIONS 

A. Active Multiplex System:  A multiplexing system in which signaling devices are 
employed to transmit and receive status signals of each initiating device and/or 
initiating device circuit within a prescribed time interval so that lack of receipt of such 
signal may be interpreted as a trouble signal. 

B. A.D.A.: Americans with Disabilities Act Guidelines. 

C. Alarm Initiating Devices:  Manual and automatic detection devices such as manual pull 
stations, heat detectors, and smoke detectors. 

D. Alarm Notification Appliances: Devices such as audible-only alarm units (speakers), 
visible-only alarm units (strobes), and combination audible/visible alarm units.   
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E. Alarm Signal:  Signifies a state of emergency requiring immediate action.  Pertains to 
signals caused by the operation of alarm initiating devices. 

F. Analog Smoke Detector:  A smoke detector that transmits a signal indicating varying 
degrees of smoke density and includes a warning system to indicate when the detector 
is dirty and when the detector drifts outside of its listed sensitivity range.  Detectors 
shall include an adjustable sensitivity feature capable of being manipulated at the fire 
alarm control panel (FACP/FVCC). 

G. Class B Wiring:  Wiring method used to interface non-addressable detection devices to 
addressable monitor interface modules (MIM’s) and for notification appliance circuits. 
Class B circuits shall be electrically supervised such that a single break or a single 
ground fault condition will be indicated by a trouble signal at the FVCC no matter where 
the break or ground fault condition occurs. 

H. Notification Appliance Circuit (NAC): Circuit for connection of notification appliances. 
Circuits shall be electrically supervised such that a single break or a single ground fault 
condition will be indicated by a trouble signal at the FVCC no matter where the break 
or ground fault condition occurs. 

I. Signaling Line Circuit (SLC):  Multiplex circuit for connection of alarm initiating devices. 
Circuits shall be electrically supervised such that a single break or a single ground fault 
condition will be indicated by a trouble signal at the FVCC no matter where the break 
or ground fault condition occurs. 

J. Supervisory Signal:  Indicates need for action regarding maintenance of the fire 
detection and alarm system. 

K. Trouble Signal:  Indicates that a fault, such as an open circuit or ground, has occurred 
in the system. 

L. Zone:  Designation for an initiating device having a unique identity (for means of 
annunciation, status, and/or control) on a signaling line circuit. 

1.4 SYSTEM DESCRIPTION 

A. General: Active multiplex, addressable, microprocessor based type system with both 
manual and automatic alarm initiation, and both audible and visible evacuation alarms.    

B. Signal Transmission:  Multiplex signal transmission dedicated to fire alarm service only. 

C. Audible Alarm Indication:  By digital tone signals on loudspeakers for general fire 
alarm.  In addition to fire alarm notification, an audio input shall be provided in the 
FVCC/FACP to connect the University’s Emergency Messing System for voice alert 
messages. Signal and connectivity requirements shall be coordinated with Todd Griffin 
(USC Fire Marshal). 

D. Visible Alarm Indication:  By synchronized strobe light units that comply with NFPA 72 
and A.D.A. guidelines. 
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E. System connections for alarm initiating devices:  Devices shall be connected using 
signaling line circuits (multiplex addressable type). 

F. System connections for alarm notification appliances:  Devices shall be connected 
using Class B notification appliance circuits. 

G. Functional Description:  Provide a complete fire detection and alarm system and voice 
evacuation system with the following functions and operating features: 

1. Priority of Signals:  Automatic response functions shall be accomplished by the 
first zone/device initiated.  Alarm functions resulting from initiation by the first 
zone/device shall not be altered by subsequent alarms.  An alarm signal shall be 
the highest priority.  Supervisory or trouble signals shall have second- and third-
level priority.  Signals of a higher level priority shall take precedence over signals 
of lower priority even though the lower priority condition occurred first.  
Annunciate all alarm signals regardless of priority or order received. 

2. Noninterfering:  Provide zoned, powered, wired, and supervised system so that a 
signal from one zone/device does not prevent the receipt of signals from any 
other zone/device.  All zones/devices shall be manually resettable from the 
FVCC after the initiating device or devices have been restored to normal.   

3. Transmission to Remote Supervising Station:  Alarm signals shall be 
automatically routed to USC’s remote supervising station via a digital alarm 
communicator transmitter (DACT).   

4. Function Switches at the FVCC/FACP and Remote Annunciator Panels:  
Switches shall provide capability for Alarm Acknowledgement, Supervisory 
Acknowledgement, Trouble Acknowledgement, System Reset, Alarm Silence, 
and AHU Shutdown. 

a. Alarm Acknowledgement: Under normal conditions each panel shall display 
a "SYSTEM NORMAL" message.  Should an abnormal condition be 
detected an appropriate LED (Alarm, Supervisory, or Trouble) shall flash 
and an audible signal shall be activated at each panel.  Each panel shall 
display the following information relative to the abnormal condition of a 
point in the system: 

Custom alarm point label (40 characters minimum) 

Type of device (e.g., smoke detector, heat detector, manual pull station,   
etc.) 

Point status (e.g., alarm, supervisory, trouble) 

b. Pressing the appropriate acknowledge button shall acknowledge the alarm, 
supervisory, or trouble condition. After all the points have been 
acknowledged, the LED’s shall glow steady and each panel’s audible 
signal shall be silenced.  

c. System Reset: The "System Reset" button shall return the system to its 
normal state after an alarm condition has been remedied. Should an alarm 
condition continue to exist, the system shall remain in an abnormal state. 
System control relays shall not reset.  Each panel’s audible signal and the 
Alarm LED shall be on.  Each display shall indicate the total number of 
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alarms and troubles present in the system along with a prompting to review 
the points.  These points shall not require acknowledgement if they were 
previously acknowledged. 

d. Alarm Silencing: Should the "Alarm Silence" button be pressed, all building 
and panel audible alarm signals shall cease operation. All building visible 
alarm signals shall continue operation. 

e. AHU Shutdown: Should the "AHU Shutdown" button be pressed, all air 
handling units in the building shall be shutdown automatically via duct type 
smoke detector addressable relays in conjunction with isolation relays 
(where necessary) installed at air handling units.  Pressing the button a 
second time shall cause all air handling units to automatically restart. 
Custom controls, wiring, and programming shall be provided to accomplish 
these features. 

f. Drill/Full Evacuation: Should the "Drill/Full Evacuation" button be pressed, 
all building audible alarm signals and visible signals shall be activated 
throughout the building.  This function is not shown on the drawings, but 
shall be provided integral to the FVCC panels. 

5. Power Loss Indication:  Sound trouble signal at the FVCC upon loss of primary 
power at the FVCC and all transponder panels.  Provide an indication at the 
FVCC when any portion of the system is operating on an alternate power supply. 

6. Remote Detector Status Indication:  

a. Tamper: Status annunciation of individual smoke and heat detectors at the 
FVCC to indicate when a detector has been removed from its base.  

b. Maintenance: Status annunciation of individual analog smoke detectors at 
the FVCC/FACP to indicate when a detector is dirty and requires cleaning 
or when it has drifted outside of its listed sensitivity range. 

7. Remote Detector Sensitivity Adjustment:  Manipulation of controls at the 
FVCC/FACP shall allow the selection of specific smoke and heat detectors for 
adjustment, display their current status and sensitivity settings, and control 
changes in those settings.  Provide ability of using the same controls to program 
repetitive scheduled changes in sensitivity of specific detectors.  These 
adjustments shall be capable of being made by the Owner's maintenance 
personnel and shall not require the use of additional and/or proprietary 
programming equipment. 

8. Annunciation:  Annunciate manual or automatic operation of any alarm or 
supervisory initiating device on the FVCC/FACP and remote annunciator panel 
indicating the location and type device. 

H. Signal Initiation:  The manual or automatic operation of an alarm initiating or 
supervisory operating device shall cause the FVCC/FACP to transmit an appropriate 
signal including: 

1. General Alarm:  A system general alarm includes: 

a. Audible indication of the general alarm condition at the FVCC/FACP. 

b. Identifying the device that is the source of the alarm at the FVCC/FACP. 
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c. Initiating digital tone alarms (via speakers) and visible alarms throughout 
the building.  

d. Initiating transmission of a Contact ID coded alarm signal to USC’s remote 
supervising station via a digital alarm communicator transmitter. 

2. Supervisory Alarm:  A system supervisory alarm includes: 

a. Audible indication of the supervisory condition at the FVCC/FACP and 
remote annunciator panel. 

b. Identifying the device that is the source of the supervisory condition at the 
FVCC/FACP and remote annunciator panel. 

c. Initiating transmission of a Contact ID coded supervisory alarm signal to 
USC’s remote supervising station via a digital alarm communicator 
transmitter. 

3. Trouble Alarm:  A system trouble alarm includes: 

a. Audible indication of the trouble condition at the FVCC/FACP and remote 
annunciator panel. 

b. Identifying the device that is the source of the supervisory condition at the 
FVCC/FACP and remote annunciator panel. 

c. Initiating transmission of a Contact ID coded trouble alarm signal to USC’s 
remote supervising station via a digital alarm communicator transmitter. 

I. Alarm initiation for installed fire detection devices shall be as follows: 

1. Manual pull station alarm operation initiates a general alarm. 

2. Smoke detector alarm operation of spot type smoke detectors and initiates a 
general alarm. 

a. Removal of smoke detectors from their mounting bases initiates a 
supervisory alarm. 

b. Smoke detector requiring maintenance/cleaning initiates a supervisory 
alarm. 

c. All smoke detectors shall be programmed with a 60-second smoke 
verification sequence. 

3. Duct smoke detector alarm operation initiates a supervisory alarm, closes 
associated smoke dampers (where applicable), and shuts down its associated air 
handling unit fan. 

4. Heat detector alarm operation of spot type heat detectors initiates a general 
alarm. 

a. Removal of heat detectors from their mounting bases initiates a 
supervisory alarm. 

J. Independent System Monitoring:  Supervise each detection device and each alarm 
notification device for both normal operation and trouble. 

K. Circuit Supervision:  Indicate circuit faults with both a zone and a trouble signal at the 
FVCC.  Provide a distinctive indicating audible tone and (LED) indicating light.   
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L. The maximum elapsed time between the occurrence of an alarm or a trouble condition 
and its indication at the FVCC/FACP shall be 10 seconds. The maximum elapsed time 
between the occurrence of an alarm condition and activation of all associated 
notification devices shall be 10 seconds. 

1.5 SUBMITTALS 

A. General:  Submit the following in accordance with Division 26 Section "Basic Electrical 
Requirements."  The contractor shall not begin the installation of any raceways or 
boxes for the fire alarm system until shop drawings and product data have been 
reviewed by the Architect/Engineer. 

B. Product Data:  Submit product data for all fire alarm system components including 
dimensioned plans, sections, and elevations showing minimum clearances, installed 
features and devices, and list of materials.  

C. Wiring Diagrams:  Submit wiring diagrams from the manufacturer differentiating 
between manufacturer-installed and field-installed wiring.  Include diagrams for 
equipment wiring and for system wiring with all terminals and interconnections 
identified.  Include drawings indicating components for both field and factory panel 
wiring. 

D. Shop Drawings:  Submit shop drawings from the manufacturer indicating all horizontal 
and vertical building wiring for detection, alarm notification, and communications 
circuits. Include equipment types and locations, raceway sizes, number and type of 
wires/cables, and conductor color coding for each circuit type.  Shop drawings shall be 
provided on 24" x 36" (D-size) prints. In addition to the requirements of Division 26 
Section "Basic Electrical Requirements", final submittal shall include one set of shop 
drawings on a reproducible (vellum or bond) media. 

E. Battery Calculations:  Submit battery capacity calculations for both alarm and 
supervisory modes.   

F. Voltage Drop Calculations:  Submit calculations for voltage drop of each notification 
appliance circuit. 

G. System Operation Description: Submit system operation description including method 
of operation and supervision of each type of circuit and sequence of operations for all 
manually and automatically initiated system inputs.  Description shall cover this specific 
project.  Manufacturer's standard descriptions for generic systems are not acceptable. 

H. Operation and Maintenance Data:  Submit operation and maintenance data that will be 
included in the operating and maintenance manual specified in Division 26 Section 
"Basic Electrical Requirements."  Operation and maintenance data shall cover each 
type of product, including all features and operating sequences, both automatic and 
manual.  In addition, provide the following: 

1. Spare parts data. 

2. Names, addresses, and telephone numbers of service organizations that carry 
stock of repair parts for the systems to be furnished. 
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3. A listing of the manufacturer’s representatives responsible for installation 
coordination and service. 

4. A list of CPU addresses for every device that is provided for purposes of alarm 
initiation, status monitoring, supervised notification appliance circuits, and 
auxiliary control. 

5. A list of detector sensitivity setpoints for all installed smoke and heat detectors. 

I. Product certification:  Submit a product certification letter signed by the manufacturer of 
the fire alarm system components certifying that their products comply with the 
referenced standards. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications:  Engage an experienced Installer who is a factory-authorized 
service representative and a licensed contractor in the State of South Carolina to 
perform the Work of this Section. 

B. Compliance with Local Requirements:  Comply with the International Building Code 
(IBC), local ordinances, local regulations, requirements of the USC Fire Marshal (Todd 
Griffin), and requirements of the Office of the State Engineer. 

C. American National Standards Institute (ANSI): Installation of equipment, devices, and 
controls shall comply with: 

1. CABO/ANSI A117.1, “Accessible and Usable Buildings and Facilities.” 

D. NFPA Compliance:  Provide fire alarm and detection systems conforming to the 
requirements of the following publications: 

1. NFPA 70, “National Electrical Code, 2014 Edition.” 

2. NFPA 72, “National Fire Alarm Code, 2013 Edition.” 

E. UL Listing and Labeling:  Provide system and components specified in this Section that 
are listed and labeled by UL. 

F. Single-Source Responsibility:  Obtain fire alarm components from a single source who 
assumes responsibility for compatibility of system components furnished. 

1.7 WARRANTY SERVICE 

A. Warranty Service:  Provide maintenance of fire alarm systems and equipment for a 
period of 12 months commencing with Substantial Completion, using factory-
authorized service representatives. 

1. Basic Services:  Systematic, routine maintenance visits on a monthly basis at 
times coordinated with the Owner.  In addition, respond to service calls within 24 
hours of notification of system trouble.  Adjust and replace defective parts and 
components with original manufacturer's replacement parts, components, and 
supplies. 
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1.8 SPARE PARTS 

A. Indoor-Type Visual-Only Alarm Units:  Furnish four multi-candela devices. 

B. Indoor-Type Combination Audible/Visible Alarm Units:  Furnish four multi-
candela devices. 

C. Spot Type Smoke Detectors:  Furnish six. 

D. Spot Type Heat Detectors - 135 Degree Type:  Furnish six. 

E. Standard Detector Bases:  Furnish twelve. 

F. Duct Type Smoke Detectors with Sampling Tubes:  Furnish one. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Provide systems by one of the following manufacturers: 

1. Edwards System Technology (EST) 

2. Fire Control Instruments (FCI) 

3. Notifier 

4. Simplex-Grinnell 

2.2 BACKBOXES FOR FIRE ALARM SYSTEM DEVICES 

A. Flush Type Backboxes for use in Indoor “Dry” Spaces: 

1. Outlet and Device Backboxes:  Conform to UL 514A, "Metallic Outlet Boxes, 
Electrical," and UL 514B, "Fittings for Conduit and Outlet Boxes."  Boxes shall be 
of type, shape, size, and depth to suit each location and application.  Provide 
“old-work” type boxes where required for proper mounting in existing walls and 
ceilings. 

B. Surface Type Backboxes for use in Indoor “Dry” Spaces: 

1. Provide custom-made surface type backboxes specifically manufactured for the 
installed device.  Device faceplates shall mate flush with outer edges of boxes. 
Custom boxes shall have not more than two stamped knockouts per box and 
shall be painted to match surface raceway or the installed device. Where 
applicable, proper surface raceway entrance end fittings shall be provided to 
interface conduit knockouts in custom boxes with surface raceway. Fittings shall 
be ivory in color to match surface raceway 

C. Surface Type Backboxes for use in Indoor “Damp, Humid, and Wet” Spaces: 
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1. Weatherproof type backboxes shall be provided for all devices.  Weatherproof 
type junction boxes shall be provided for all raceway junctions.  Provide cast-
metal boxes with threaded conduit hubs and neoprene gaskets (Crouse-Hinds, 
Appleton, or equal). Provide weatherproof boxes that are manufactured by the 
fire alarm device manufacturer where available. Provide plugs in all unused 
conduit hubs. 

2.3 MANUAL PULL STATIONS 

A. Indoor Types for Use in “Dry” Conditioned Spaces:  Single-action type, fabricated of 
metal or plastic, and finished in red with molded raised letter operating instructions of 
contrasting color.  Stations requiring the breaking of a glass panel shall not be 
provided.  Stations that require the breaking of a concealed glass rod shall not be 
provided.  Provide custom surface backbox and mounting trims for surface mount 
installations. See requirements for custom surface device boxes above. 

1. Addressability:  Provide manual pull stations with a communication transmitter 
and receiver having a unique identification and status reporting capability to the 
FVCC/FACP.  The communication transmitter and receiver (AIU) shall be either 
integral to the station or remote mounted from the station. 

2. Reset:  Key-operated reset station switch, double pole, double throw, and rated 
for the voltage and current at which they operate.  Provide stations with screw 
terminals for connections. 

2.4 SMOKE DETECTORS 

A. General:  Comply with UL 268, "Smoke Detectors for Fire Protective Signalling 
Systems."  Detectors shall be analog type and shall be provided with the following 
features: 

1. Factory Nameplate:  With serial number and type identification. 

2. Operating Voltage:  24-V d.c., nominal. 

3. Self-Restoring:  Provide detectors that do not require resetting or readjustment 
after actuation to restore them to normal operation. 

4. Plug-in Arrangement:  Detector and associated encapsulated electronic 
components mounted in a module that connects to a fixed base with a twist-
locking plug connection.  The plug connection shall require no springs for secure 
mounting and contact maintenance.  Provide terminals in the fixed base for 
building wiring. 

5. Visible Indicator:  LED type connected to indicate detector has operated. 

6. Analog Function: Transmit signals to indicate when a detector is dirty and 
requires cleaning or when it has drifted outside of its listed sensitivity range. 

7. Addressability:  Provide detectors with a communication transmitter and receiver 
having a unique identification and status reporting capability to the FVCC. 

B. Spot-Type Smoke Detectors:  Include the following features and characteristics: 
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1. Sensor:  Photoelectric type with infrared detector light source and matching 
silicon cell receiver. 

2. Detector Sensitivity:  Adjustable between 0.6 and 3.7 percent per foot smoke 
obscuration when tested in accordance with UL 268. Programmed/Installed 
setpoint for each detector shall be 3.7% per foot. 

3. Remote Controllability:  Provide detectors individually monitorable at the FVCC 
for calibration, sensitivity, and alarm condition, and that have the capability of 
having their sensitivity individually adjusted from the FVCC. 

C. Duct-Type Smoke Detector: Include the following features and characteristics:  

1. Smoke detector complete with sampling tube of design and dimensions as 
recommended by the manufacturer for the specific duct size and installation 
conditions where applied.  Complete with housing and programmable relay as 
required for fan shutdown.  Housings shall be of types that are surface mounted 
to the exterior of ducts to allow immediate access to smoke detector; housings 
manufactured to be installed within ducts shall not be provided. 

2. Sensor:  Photoelectric type with infrared detector light source and matching 
silicon cell receiver. 

3. Detector Sensitivity:  Adjustable between 0.6 and 3.7 percent per foot smoke 
obscuration when tested in accordance with UL 268.  Programmed/Installed 
setpoint for each detector shall be 3.7% per foot. 

4. Remote Controllability:  Provide detectors individually monitorable at the FVCC 
for calibration, sensitivity, and alarm condition, and have capability of individually 
adjusting sensitivity from the FVCC.  Detector units shall also shutdown air 
handling units and close existing smoke dampers (where applicable) via manual 
operation of control switch at the FVCC and the remote annunciator panel. 

5. Programmable Relay:  Each detector shall be provided with an integral 
programmable control relay that shall be rated to properly interface with the 
HVAC control system for shutdown functions.  Provide an isolation relay of 
proper ratings if the detector relay ratings do not meet HVAC system control 
voltage and amperage requirements. 

2.5 COMBINATION REMOTE INDICATING LIGHT AND TEST STATIONS FOR DUCT 
DETECTORS 

A. General: Provide stations including a location-indicating, system-voltage light and a 
keyed test switch for remote status and testing of smoke detectors.  Station 
components shall be attached to a wallplate for mounting on a single-gang wall or 
ceiling box, as applicable. Provide two keys to the Owner for each unit provided. 

2.6 SPOT TYPE HEAT DETECTORS 

A. General:  Comply with UL 521. Provide the following features: 

1. Factory Nameplate:  With serial number and type identification. 

2. Visual Indicator:  To indicate detector has operated. 
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B. Spot Type Heat Detectors - 135 Degree Type:  Fixed-Temperature only. 

1. Fixed Temperature Setting:  Adjustable between 117 and 135 degrees 
Fahrenheit. Programmed/Installed setpoint for each detector shall be 135 
degrees. 

2. Self-Restoring:  Provide detectors that do not require resetting or readjustment 
after actuation to restore them to normal operation. 

3. Plug-in Arrangement:  Detector and associated encapsulated electronic 
components mounted in a module that connects to a fixed base with a twist-
locking plug connection.  The plug connection shall require no springs for secure 
mounting and contact maintenance.  Provide terminals in the fixed base for 
building wiring. 

4. Addressability:  Provide detectors with a communication transmitter and receiver 
having a unique identification and status reporting capability to the FVCC. 

5. Remote Controllability:  Provide detectors individually monitorable at the FVCC 
for calibration, sensitivity, and alarm condition, and have capability of individually 
adjusting sensitivity from the FVCC. 

2.7 ADDRESSABLE INTERFACE UNITS (MIM’S AND RIM’S) 

A. General: Addressable interface units designed to provide either the monitoring of 
system components not equipped for multiplex communication and/or the actuation of 
dry contacts based on the operation of other detection components in the fire detection 
system, as applicable.  Provide units with a communication transmitter and receiver 
having a unique identification and status-reporting capability to the FVCC/FACP.   

1. Provide a NEMA 1 box with cover for each unit. 

2.8 ISOLATION CONTROL RELAYS 

A. General: Electrical relay units designed to provide isolation of operating power from 
switched power for other control systems.  Provide units with contact ratings as 
required for connected loads. Operating voltage shall be 24-V d.c., nominal.  Output 
contacts shall be Form C relay type.  Provide a NEMA 1 metal backbox with cover for 
each relay.  

2.9 ALARM NOTIFICATION APPLIANCES 

A. General:  Equip alarm notification devices for mounting as indicated.  Provide terminal 
blocks for incoming and outgoing system connections. 

B. Visible-Only Alarm Units:   

1. Strobe lights utilizing high-intensity, clear, optic lens and xenon flash tube.  
Provide luminaires having their lenses mounted on an aluminum faceplate.  
Provide the word "FIRE" engraved in minimum 1-inch-high letters displayed on 
the unit. Orient lettering in accordance with mounting of unit (e.g., lettering for 
ceiling mounted units shall be horizontal across the lens, lettering for wall 



WATSON TATE SAVORY 283100 - 12  FIRE ALARM SYSTEM  
USC Lieber College HVAC Renovation   
PROJECT NUMBER H27-Z313 

mounted units shall be vertical down the lens). Strobe leads shall be factory 
connected to screw terminals. Provide units with lamps having intensities as 
indicated on the contract drawings (minimum).  Where a strobe unit manufacturer 
does not produce units with strobe intensities that match those indicated on the 
contract drawings, units with the next higher intensity above the intensity 
specified shall be provided.  Intensity requirements indicated for each unit shall 
be met regardless of the viewing angle to the device (e.g., dual rated 15/75 
candela strobes shall only be used for 15 candela applications). 

2. Synchronized Flash: Units (and their associated notification appliance circuits) 
shall be arranged to provide a synchronized flash sequence for all visible alarm 
units throughout the building.   

C. Audible-Only Alarm Units:  Comply with UL 1480, "Speakers for Fire Protective 
Signaling." 

1. Speakers:  Compression-driver type having a frequency response of 400 to 
4,000 Hz for fire alarm horn tone and 125 Hz to 12,000 Hz for voice messages.  
Speakers shall be equipped with an alnico V magnet and a multiple tap, varnish 
impregnated, sealed matching transformer.  Speakers shall be connected for 
wattage tap setting that produces 90 dB per UL 1480.  Speakers shall be 
voltage-matched to the signal control panel amplifier output voltage. 

D. Combination Audible/Visible Alarm Units:  Provide factory-combined audible and visible 
alarm units in a single mounting unit where indicated. 

E. Weatherproof Units: Provide weatherproof housing, components, and hardware and a 
cast metal backbox with gasket for units indicated to be weatherproof. 

2.10 FIRE AND VOICE COMMAND CENTER (FVCC/FACP) 

A. General:  Comply with UL 864, "Control Units for Fire Protective Signaling Systems." 

B. Cabinets:  Provide red colored, lockable steel enclosures.  Arrange panels so all 
operations required for testing or for normal care and maintenance of the system are 
performed from the front of the enclosure. Provide cabinets large enough to 
accommodate all components and to allow ample gutter space for interconnection of 
panels as well as field wiring. All cabinets shall have the same dimensions.  Identify 
each enclosure and each component by an engraved red laminated phenolic resin 
nameplate.  Lettering on the enclosure nameplate shall not be less than 1 inch high.  
Identify individual components and modules within the cabinets by engraved laminated 
phenolic resin nameplates. 

C. Power supplies and Amplifiers:  All power supplies and amplifiers required for the 
project shall be located in the head-end fire alarm control system cabinets.  Remote 
amplifiers and power supplies shall not be provided. 

D. Systems:  Provide for separate and independent alarm and supervisory systems in the 
FVCC.  The signaling line circuit loop boards in the FVCC shall consist of plug-in cards.  
Construction requiring removal of field wiring for module removal shall not be provided. 
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E. Control Modules:  Types and capacities to perform all functions of the fire alarm 
system.  Provide local, visible, and audible signals to notify of any alarm, supervisory, 
and trouble condition.  Provide each type of audible alarm with a distinctly different 
sound. 

F. Microphone:  Include paging microphone integral to FVCC cabinet. 

G. Zones:  Make provision in the FVCC for all detection, communications, and supervisory 
zones required to provide the functions described herein and indicated on the contract 
drawings. 

H. Notification Appliance Circuits:  Separate notification appliance zones and associated 
circuits shall be provided for audible and visible notification appliances.  They shall be 
arranged such that audible notification appliances can be silenced during a general 
alarm while the visible notification appliances remain flashing. Make provision in the 
FVCC for all notification appliance zones and circuits (audible and visible) required to 
provide the functions described herein and indicated on the contract drawings. 
Separate Notification Appliance Circuit Panels may be provided adjacent to the fire 
alarm control panel if there is not adequate space in the main fire alarm control panel 
to house the power supplies. 

1. Synchronized Flash: Visible notification appliance circuits (and their associated 
visible alarm notification appliances) shall be arranged to provide a synchronized 
flash sequence for all visible alarm notification appliances throughout the 
building. 

I. Alarms:  Provide a digital-voice, integrated, UL listed, life safety, and emergency 
communication system, complying with the requirements of NFPA 72. The FVCC shall 
include central voice alarm system components complete with all necessary 
microphones, pre-amplifiers, amplifiers, and tone generators.  Features shall include: 

1. Amplifiers:  Comply with UL 1711, "Amplifiers for Fire Protective Signaling 
Systems."  Provide amplifier wattage capacity to accommodate all audible 
notification appliances where each appliance is tapped at 2 watts. 

2. Alarm Channels:  Two channels to permit simultaneous transmission of different 
voice evacuation announcements to specific zones or floors as well as 
emergency messaging system announcements to specific areas via the central 
control microphone and remote microphone.  All announcements shall be made 
over dedicated, supervised communication lines.   

3. Emergency Messaging System:  Provide an audio input to the FVCC such 
that emergency messages can be broadcast over the voice alarm system 
speakers.  Coordinate signal input and connectivity requirements with 
Todd Griffin (USC Fire Marshal). 

4. Status Annunciator:  Indicating the status of the various voice alarm speaker 
zones. 

5. Switches:  Provide programmable switches within the FVCC to perform paging to 
specific areas/levels of the building.  As a minimum, one zone and switch 
shall be provided for each floor/level of the building.  Paging shall not initiate 
a supervisory or trouble condition at the FVCC or remote annunciator panels.  
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2.11 REMOTE ANNUNCIATOR PANEL 

A. General:  Provide an annunciator panel for the remote annunciation of alarm, 
supervisory, and trouble conditions. Panel shall be arranged for surface mounting as 
indicated on the contract drawings.  Color of panel and associated trim shall be red 
unless prior approved by the Architect/Engineer. 

B. Alphanumeric Display and System Controls:  Arrange to provide the basic interface 
between human operator and addressable system components, including 
annunciation, supervision, and control.  Provide a display with a minimum of 80 
characters, arranged to display alarm, supervisory, and component status messages. 

C. Switches:  Provide programmable type switches to perform system control functions as 
specified above. 

D. Microphone:  Include paging microphone integral to annunciator cabinet. 

E. Keyed Cabinet:  Provide a surface-mounted steel cabinet with glass front and keyed, 
hinged door for access to switches and to microphone.  Provide five keys to the Owner. 

2.12 TRANSIENT VOLTAGE SURGE SUPPRESSION (TVSS) 

A. General:  Provide transient voltage surge suppression devices to protect the primary 
power branch circuits to the FVCC and to each transponder panel.  Devices shall be 
specifically designed and UL listed to protect the type of circuit connected thereto.  
Fuses are not acceptable and shall not be provided. 

2.13 FVCC EMERGENCY POWER SUPPLY 

A. General:  Provide an emergency power supply for the FVCC.  Components shall 
include batteries, charger, and an automatic transfer switch.  The emergency power 
system shall be provided integral with the FVCC cabinets in lieu of providing a 
separate enclosure. 

1. Battery:  Sealed lead-acid type.  Provide sufficient capacity to operate the 
complete alarm system in normal or supervisory (nonalarm) mode for a period of 
24 hours.  Following this period of operation on battery power, the batteries shall 
have sufficient capacity to operate all components of the system, including all 
alarm indicating devices in alarm or supervisory mode for a period of 5 minutes. 

2. Automatic Transfer Switch:  Transfer the load to the battery without loss of 
signals or status indications in the event of the failure of primary power. 

3. Battery Charger:  Solid-state, fully automatic, variable-charging-rate type.  
Provide for 150 percent of the connected system load while maintaining the 
batteries at full charge.  In the event batteries are fully discharged, the charger 
shall recharge them fully within twelve hours.  Charger output shall be supervised 
as part of system power supply supervision. Charger unit shall include the 
following features: Ammeter, Voltmeter, "Charger On" LED indicator, "Charger 
Trouble" LED indicator, and a "High Charge Rate" LED indicator. 
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4. Battery Enclosure (if required):  Vented steel enclosure primed and finished in 
red paint. 

2.14 DIGITAL ALARM COMMUNICATOR TRANSMITTER (DACT) 

A. Provide a digital alarm communicator transmitter that is UL listed for commercial fire 
reporting in accordance with NFPA 72.  Unit shall include a two-line Digital Alarm 
Communication Transmitter (DACT) for communicating with a remote supervising 
station.  The DACT shall be provided integral with the FVCC; a separate panel shall 
not be provided.  The DACT shall be capable of transmitting all data as specified 
herein. 

1. Communicator Program:  The system shall have a dual telephone line 
transmission feature.  The first line shall be capable of dialing 2 telephone 
numbers, of 15 digits each using the switched telephone network such that if 2 
unsuccessful attempts are made to the first number the system shall 
automatically switch to the second number and make 2 attempts.  If these 2 
attempts are unsuccessful the system shall switch between numbers after 2 
attempts each, until a successful connection is made or a maximum of 10 tries 
are attempted.  Once 10 unsuccessful attempts are made the system shall stop 
dialing.  Should another event occur which requires a message to be transmitted 
the dialing process shall be repeated.  This line shall be supervised.  If the first 
line is tampered-with or cut-off, the second line shall transmit an alarm to the 
central station.   

2. Automatic Recall Time:  The system shall transmit an Automatic Recall Message 
using the digital alarm communicating transmitter to test communications, each 
24 hours. 

3. Communication Failure Alarm:  Should the digital alarm communicating 
transmitter fail to communicate with the central monitoring station receiver on 3 
successive attempts, a trouble condition shall be activated in the FVCC. 

4. Communication Reporting Format:  The communicator shall be capable of 
communicating to USC’s  remote supervising station using the Silent Knight 4+2 
Extended format and the Contact ID format.  Programmed/Installed format for 
this installation shall be Contact ID. 

5. Emergency Power Supply:  Emergency power for the DACT unit shall be 
provided from the FVCC emergency power supply system specified above. 

6. Remote Supervising Station Coordination:  Provide system programming and 
coordination with USC’s remote supervising station as required to establish 
proper communications and communicate alarm signals. 

2.15 RJ-31X TELEPHONE JACKS 

A. General:  Provide two RJ-31X telephone jacks for connection of DACT unit to 
telephone lines.  Jacks shall be ADI part #MO-RJ31X or equal. 
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2.16 SYSTEM INSTRUCTIONS 

A. Instructions:  Provide typeset, printed, or typewritten instruction cards mounted behind 
lexan plastic or glass covers in a stainless steel or aluminum frame.  Frame shall be 
painted high-gloss beige. Describe steps to be taken by an operator when a signal is 
received as well as the functional operation of the system under all conditions: normal, 
alarm, and trouble. Provide one framed set of instructions adjacent to the FVCC and 
one adjacent to the remote annunciator panel. Obtain approval for instructions before 
mounting. 

2.17 TAGS 

A. Tags for Identifying Tested Components:  Comply with NFPA 72. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Install system in accordance with Codes and Standards referenced in Parts 1 and 2 of 
this Section. 

3.2 EQUIPMENT INSTALLATION 

A. Existing Fire Alarm Equipment:  Maintain fully operational until the new equipment has 
been tested and accepted.  As new equipment is installed, labeled it "NOT IN 
SERVICE" until the new equipment is accepted.  Remove tags from new equipment 
when put into service and tag existing fire alarm equipment "NOT IN SERVICE" until 
removed from the building. 

B. Equipment Removal:  After acceptance of the new fire alarm system, remove existing, 
disconnected fire alarm equipment and restore damaged surfaces where raceways and 
anchors are removed. Remove from the site and legally disposed of all existing 
materials, except that existing detection devices, notification appliances, and fire alarm 
control panels shall be turned over to the USC Fire Marshal (Todd Griffin). 

1. Unless noted otherwise, provide blank, phenolic, white wallplates over recessed 
boxes that are exposed by removal of devices.  Provide custom size wallplates 
where required to completely cover odd size openings.  

C. Backboxes for Fire Alarm System Devices:  Install recessed boxes adjacent to existing 
structural members where possible and fasten boxes to structural members for added 
support. Provide screw-type “old work” box clips where applicable for recessed boxes. 
Fasten surface mounted boxes to structural members where possible.  Use electronic 
stud-finder tools to aid in locating concealed structural members. 

D. Manual Pull Stations:  Mount as detailed on the contract drawings.  
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E. Spot Type Smoke Detectors:  Install detectors indicated to be ceiling mounted not less 
than 4 inches from a side wall to the near edge. Detectors shall be semi-flush mounted 
on recessed backboxes unless noted or detailed otherwise.  Backboxes shall be 
supported independent of acoustical drop ceilings – provide ceiling brackets to support 
boxes from grid.  On smooth ceilings, install detectors not over 30 feet apart in any 
direction.  Install detectors located on the wall at least 4 inches but not more than 12 
inches below the ceiling. Install detectors no closer than 3 feet from air registers unless 
prior approved by the Architect/Engineer. 

F. Duct Smoke Detectors:  Mount units on duct work as recommended by the 
manufacturer and in accordance with NFPA 72, the International Mechanical Code, 
and NFPA 90A. Provide all electrical power and control circuits as required to 
shutdown air handlers, close existing smoke dampers (where applicable), and any 
associated duct heaters.  

G. Combination Remote Indicating Light and Test Stations:   

1. Wall Mounted:  Mount stations in a single-gang, surface raceway type wall box at 
60 inches above finished floor.   

H. Spot Type Heat Detectors:  Install detectors indicated to be ceiling mounted not less 
than 4 inches from a side wall to the near edge. Detectors located on structural ceilings 
shall be surface mounted on the bottom side of existing beams and joists, where 
applicable.  Detectors located on acoustical or gypsum drop ceilings shall be semi-
flush mounted on recessed backboxes unless noted or detailed otherwise. Backboxes 
shall be supported independent of acoustical drop ceilings – provide ceiling brackets to 
support boxes from grid.  Install detectors located on the wall at least 4 inches but not 
more than 12 inches below the ceiling. Install detectors no closer than 3 feet from air 
registers unless prior approved by the Architect/Engineer.  

I. Addressable Modules (MIM’s & RIM’s): Install units in a NEMA 1 enclosure. 

J. Isolation Control Relays: Install units in a NEMA 1 enclosure. 

K. Alarm Notification Appliances: Mount as indicated on the contract drawings.  Provide 
supervised wiring of appliances.   

L. Fire and Voice Command Center Panels: Mount with tops of cabinets not more than 6 
feet above the finished floor.  Provide surface mounted units as indicated on the 
contract drawings.  

M. Transient Voltage Surge Suppression Device:  Install device either integral with the 
FVCC or adjacent to the FVCC cabinet in a NEMA 1 enclosure. 

N. FVCC Battery Enclosure:  Provide batteries integral with the FVCC cabinet. 

O. Digital Alarm Communicator Transmitter: Provide telephone line connections from the 
existing telephone backboard to the DACT.  Coordinate telephone line requirements 
with the Owner to ensure that proper telephone lines are used in accordance with 
NFPA 72 and the DACT manufacturer’s requirements.  Provide system programming 
and coordination with USC’s remote supervising station as required to establish proper 
communications and communicate alarm signals. 
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P. RJ-31X Telephone Jacks:  Mount jacks in the FVCC enclosure. 

Q. System Instructions:  Securely fasten framed system instructions to walls at 60” above 
finished floor. 

3.3 WIRING AND RACEWAY INSTALLATION 

A. General: Provide raceway and wiring to all equipment and devices indicated on the 
contract drawings.  The contract drawings indicate partial raceway and wiring 
requirements to help clarify design intent.   Where raceway and wiring is not indicated 
on the drawings for devices or equipment, the arrangement, grouping, and routing of 
raceway and wiring shall be provided in accordance with the National Electrical Code 
and in accordance with methods outlined in the contract specifications and drawings. 

B. Wiring:  Provide wiring in accordance with Division 26 specification section "Basic 
Electrical Materials and Methods." 

C. Raceways:  Install all wiring in raceway in accordance with Division 26 specification 
section "Basic Electrical Materials and Methods." 

D. Wiring Within Enclosures:  Install conductors parallel with or at right angles to the sides 
and back of the enclosure.  Bundle, lace, and train the conductors to terminal points 
with no excess.  Connect conductors (and cable shields) associated with the fire alarm 
system that are terminated, spliced, or interrupted to terminal blocks.  Mark each 
terminal in accordance with the wiring diagrams of the system.  Make all connections 
with approved crimp-on terminal spade lugs, pressure-type terminal blocks, or plug 
connectors. 

E. Cable Taps and Splices:  Cable taps and splices shall be kept to a minimum and shall 
only be allowed in addressable signaling line circuits; cable taps and splices shall not 
be provided in notification appliance circuits (most alarm notification appliances have 
both incoming and outgoing connection terminals – with proper planning there should 
be no need to splice a notification appliance circuit). Provide numbered terminal strips 
in junction boxes, pull boxes, outlet boxes, cabinets, and equipment enclosures where 
any tap or splice is made.   Solder and/or wire nuts shall not be used. 

F. Color Coding:  Color code all fire alarm conductors differently from the normal building 
power wiring.  Provide one color code for audible notification appliance circuits and a 
different color code for visible notification appliance circuits.  Provide a different color 
code for signaling line circuits. Paint all fire alarm system junction boxes and covers 
red (except for Wiremold surface raceway boxes). 

3.4 GROUNDING 

A. Ground equipment and conductor and cable shields.  For audio circuits, minimize to 
the greatest extent possible ground loops, common mode returns, noise pickup, cross 
talk, and other impairments. 
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3.5 FIELD QUALITY CONTROL 

A. Manufacturer's Field Services:  Provide services of a factory-authorized service 
representative to supervise the field assembly and connection of components and the 
pretesting, testing, and adjustment of the system. 

B. Pretesting:  Upon completing installation of the system, align, adjust, and balance the 
system and perform complete pretesting. Determine, through pretesting, the 
conformance of the system to the requirements of the Drawings and Specifications.  
Correct deficiencies observed in pretesting.  Replace malfunctioning or damaged items 
with new and retest until satisfactory performance and conditions are achieved.  
Prepare forms for systematic recording of acceptance test results. 

C. Report of Pretesting:  After pretesting is complete, provide a letter certifying the 
installation is complete and fully operable.  The letter shall include the names and titles 
of the witnesses to the preliminary tests. 

D. Final Test Notice:  Provide 10 days' minimum notice in writing when the system is 
ready for final acceptance testing. 

E. Minimum System Tests:  Test the system in accordance with the procedures outlined 
in NFPA 72. Minimum required tests are as follows: 

1. Verify the absence of unwanted voltages between circuit conductors and ground.  

2. Verify the control unit is in the normal condition as detailed in the manufacturer's 
operating and maintenance manual. 

3. Test initiating and indicating circuits for proper signal transmission under open 
circuit conditions.  One connection each should be opened at not less than 10 
percent of the initiating and indicating devices.  Proper signal transmission in 
accordance with class of wiring used shall be observed. 

4. Test each initiating and indicating device for alarm operating and proper 
response at the control unit.  Test smoke detectors with actual products of 
combustion. 

5. Test the system for all specified functions in accordance with the manufacturer's 
operating and maintenance manual.  Systematically initiate specified functional 
performance items at each station including making all possible alarm and 
monitoring initiations and using all communications options.  For each item, 
observe related performance at all devices required to be affected by the item 
under all system sequences.  Observe indicating lights, displays, signal tones, 
and annunciator indications.  Observe all voice audio for routing, clarity, quality, 
freedom from noise and distortion, and proper volume level. 

6. Test both primary power and secondary power.  Verify, by test, the secondary 
power system is capable of operating the system for the period and in the 
manner specified. 

F. Retesting:  Rectify deficiencies indicated by tests and completely retest work affected 
by such deficiencies at Contractor's expense.  Verify by the system test that the total 
system meets the Specifications and complies with applicable standards. 
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G. Report of Tests and Inspections:  Provide a written record of inspections, tests, and 
detailed test results in the form of a test log.  Submit log upon the satisfactory 
completion of tests. 

3.6 COMMISSIONING 

A. Provide the services of a factory-authorized service representative to demonstrate and 
train Owner's maintenance personnel as specified below. 

1. Train Owner's maintenance personnel in the procedures and schedules involved 
in operating, troubleshooting, servicing, and preventive maintaining of the 
system.  Provide a minimum of 8 hours' training. 

2. Schedule training with the Owner in writing at least seven days in advance. 

3. Occupancy Adjustments:  When requested within one year of date of Substantial 
Completion, provide on-site assistance in adjusting sound levels (via speaker tap 
settings), detector sensitivity setpoints, and controls to suit actual occupied 
conditions.  Provide three 8-hour visits to the site for this purpose. 

END OF SECTION 283100 




