
 

 
 
 
 
 

 
 
 
 
 

 
LAKE FOREST HIGH SCHOOL 

RENOVATIONS 
 
 
  
 
 
 

FOR 
 
 

LAKE FOREST SCHOOL DISTRICT 
5423 KILLENS POND RD. 

FELTON, DE 19943 
 

 
FINAL DESIGN REVIEW 

6 March 2015 
 

RGA NO. 15001-02 
            

NOT F
OR B

ID
DIN

G P
URPOSES



NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 

TABLE OF CONTENTS  00 01 10-1 

TABLE OF CONTENTS 

A. Specifications for this project are arranged in accordance with the Construction Specification 
Institute numbering system and format.  Section numbering is discontinuous and all numbers not 
appearing in the Table of Contents are not used for this Project. 

B. DOCUMENTS BOUND HEREWITH 

DIVISION 00 – PROCUREMENT AND CONTRACT REQUIREMENTS 

INTRODUCTORY INFORMATION 

00 01 01 PROJECT TITLE PAGE  
00 01 10 TABLE OF CONTENTS  
00 01 15 LIST OF DRAWING SHEETS 

PROCUREMENT REQUIREMENTS 

00 11 16 INVITATION TO BID 
00 21 13 INSTRUCTIONS TO BIDDERS 
00 41 13 BID FORM 
00 43 13 BID BOND 

CONTRACTING REQUIREMENTS 

00 52 13 STANDARD FORM OF AGREEMENT BTWN OWNER AND CONTRACTOR 
00 52 13a A101-2007 DRAFT 
00 54 13 AGREEMENT FORM 
00 61 13.13 PERFORMANCE BOND  
00 61 13.16 PAYMENT BOND 
00 62 76 APPLICATION AND CERTIFICATE FOR PAYMENT FORMS (SAMPLE AIA G702 & G703) 
00 72 13 GENERAL CONDITIONS TO THE CONTRACT 
00 72 13a SAMPLE AIA A201 
00 73 13 SUPPLEMENTARY GENERAL CONDITIONS 
00 73 46 PREVAILING WAGE RATE REQUIREMENTS (APPROVAL PENDING, SEE PROPOSED 
PROJECT APPROVAL LETTER LIST FOR ADDITIONAL INFORMATION)  
00 81 13 GENERAL REQUIREMENTS 

DIVISION 01 – GENERAL REQUIREMENTS 

01 11 00 SUMMARY OF WORK 
01 21 00 ALLOWANCES 
01 23 00 ALTERNATES 
01 25 00 SUBSTITUTION PROCEDURES 
01 26 00 CONTRACT MODIFICATION PROCEDURES 
01 29 00 PAYMENT PROCEDURES 
01 31 00 PROJECT MANAGEMENT AND COORDINATION 
01 32 00 CONSTRUCTION PROGRESS DOCUMENTATION 
01 32 33 PHOTOGRAPHIC DOCUMENTATION  
01 33 00 SUBMITTAL PROCEDURES 
01 33 01 SUBMITTAL COVER SHEET FORM 
01 40 00 QUALITY REQUIREMENTS 
01 50 00 TEMPORARY FACILITIES AND CONTROLS 
01 60 00 PRODUCT REQUIREMENTS 
01 73 00 EXECUTION 
01 74 19 WASTE MANAGEMENT CONSTRUCTION 
01 77 00 CLOSEOUT PROCEDURES 
01 78 39 PROJECT RECORD DOCUMENTS 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 

   
00 01 10-2   TABLE OF CONTENTS 

DIVISION 02 – EXISTING CONDITIONS  

02 41 19  SELECTIVE BUILDING DEMOLITION 

DIVISION 03 - CONCRETE 
03 30 00 CAST-IN-PLACE CONCRETE 
03 45 00 PLANT-PRECAST ARCHITECTURAL CONCRETE 

DIVISION 04 - MASONRY 

04 20 00 UNIT MASONRY ASSEMBLIES 
04 72 00 CAST STONE MASONRY 

DIVISION 05 - METALS 

05 31 00 STEEL DECKING 
05 40 00 COLD-FORMED METAL FRAMING 

DIVISION 06 – WOOD, PLASTICS AND COMPOSITES 

06 10 53 MISCELLANEOUS CARPENTRY 
06 16 00 SHEATHING 

DIVISION 07 – THERMAL AND MOISTURE PROTECTION 

07 19 00 VAPOR RETARDER 
07 21 00 BUILDING INSULATION 
07 62 00 SHEET METAL FLASHING AND TRIM 
07 84 13 THROUGH PENETRATION FIRESTOP SYSTEMS 
07 92 00 JOINT SEALANTS 

DIVISION 08 – OPENINGS 

NOT USED 

DIVISION 09 – FINISHES 

09 29 00 GYPSUM BOARD ASSEMBLIES 
09 91 13 EXTERIOR PAINTING 
09 91 23 INTERIOR PAINTING 

DIVISION 10 – SPECIALTIES 

NOT USED 

DIVISION 11 – EQUIPMENT 

NOT USED 

DIVISION 12 – FURNISHINGS 

12 35 50 INSTITUTIONAL CASEWORK 
12 61 00 FIXED AUDIENCE SEATING 

 

DIVISION 13 – SPECIAL CONSTRUCTION 

NOT USED 
NOT F

OR B
ID

DIN
G P

URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 

TABLE OF CONTENTS  00 01 10-3 

DIVISION 22 – PLUMBING  

NOT USED 

 

DIVISION 23 – HEATING VENTILATING AND AIR CONDITIONING  

23 08 00  COMMISSIONING OF HVAC      
23 09 50  BUILDING AUTOMATION SYSTEM (BAS) GENERAL      
23 09 51  BAS MATERIALS, INTERFACE DEVICES AND SENSORS     
23 09 53  BAS FIELD PANELS        
23 09 54  BAS COMMUNICATING DEVICES      
23 09 55  BAS SOFTWARE AND PROGRAMMING     
23 09 59  BAS SYSTEM COMMISSIONING 

DIVISION 26 – ELECTRICAL 

26 04 99  COMMON WORK REQUIREMENTS FOR ELECTRICAL 
26 05 19  LOW VOLTAGE ELECTRICAL POWER CONDUCTORS 
26 05 26  GROUNDING & BONDING FOR ELECTRICAL SYSTEMS 
26 05 29  HANGERS & SUPPORTS FOR ELECTRICAL SYSTEMS 
26 05 33  RACEWAYS & BOXES FOR ELECTRICAL SYSTEMS  
26 05 53  IDENTIFICATION FOR ELECTRICAL SYSTEMS 
26 24 16  PANELBOARDS & SAFETY SWITCHES  
26 27 26  WIRING DEVICES     
26 28 16  ENCLOSED SWITCHES AND CIRCUIT BREAKERS   
26 51 16  INTERIOR LIGHTING         

DIVISION 27 – ELECTRONIC AUDIO 

27 51 20  AUDITORIUM SOUND SYSTEM    

DIVISION 28 – ELECTRONIC SAFETY AND SECURITY 

28 05 00  SECURITY & TELECOMMUNICATIONS RACEWAY    

 

 END OF SECTION 

NOT F
OR B

ID
DIN

G P
URPOSES



NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

LIST OF DRAWING SHEETS  00 01 15-1 

LIST OF DRAWING SHEETS 
 
T1 COVER SHEET 

 

ARCHITECTURAL 
 
00-1 PROJECT SUMMARY 

00-2 CODE SUMMARY 

DA1.0 ENLARGED DEMOLITION PLAN – EXTERIOR FAÇADE 

DA3.0 ENLARGED DEMOLITION PLAN – AUDITORIUM 

A1.0 ENLARGED FLOOR PLAN – EXTERIOR FAÇADE 

A1.1 EXTERIOR ELEVATIONS 

A1.2  WALL SECTIONS 

A1.3 WALL SECTIONS 

A2.0 ENLARGED PLAN & ELEVATION – CANOPY 

A2.1 SECTIONS & DETAILS 

A3.0 ENLARGED FLOOR PLAN – AUDITORIUM 

MECHANICAL 

M1.0       AUTOMATIC TEMPERATURE CONTROLS 

M2.0       AUTOMATIC TEMPERATURE CONTROLS 

M3.0       AUTOMATIC TEMPERATURE CONTROLS 

M4.0   AUTOMATIC TEMPERATURE CONTROLS 

ELECTRICAL 

E1.0        COVER SHEET 

E2.0        AUDITORIUM - POWER, SPECIAL SYSTEMS & LIGHTING - REMOVAL WORK 

E3.0        AUDITORIUM - POWER, SPECIAL SYSTEMS & LIGHTING - NEW WORK 

ME1.0        FIRST FLOOR PLANS – LIGHTING, POWER & SPECIAL SYSTEMS NEW WORK 

E6.0        SCHEDULES & DETAILS 

 

 

NOT F
OR B

ID
DIN

G P
URPOSES



NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

INVITATION TO BID   00 11 16-1 

INVITATION TO BID 
 
 
Lake Forest School District, will receive sealed bids in the Conference Room, Lake Forest School District 
Office, 5423 Killens Pond Road, Felton, Delaware 19943, until 2:30 p.m., 16 April 2015, at which time 
they will be publicly opened for the following project: Lake Forest High School Renovations. 
 
Project involves the renovations of Lake Forest High School. Renovations include new exterior brick façade, 
the construction of a new canopy over an exterior entrance, new auditorium seating and relocation of A/V 
projectors and sound system.  
 
A MANDATORY Pre-Bid Meeting will be held at 2:30 PM on 31 March 2015, at Lake Forest District Office at 
5423 Killens Pond Road, Felton, DE for the purpose of establishing the listing of subcontractors and to 
answer questions.  Representatives of each party to any Joint Venture must attend this meeting.  
ATTENDANCE OF THIS MEETING IS A PREREQUISITE FOR BIDDING ON THIS CONTRACT. 
 
Proposals shall be placed in a sealed envelope clearly marked BID ENCLOSED, Contract No. 15000-02 
and addressed to: 
 

Lake Forest School District 
Central Business Office 
5423 Killens Pond Road     Felton, DE 19943 
Attn: Robert Hart   Phone No. 302-284-3020 

 
Contract documents may be obtained at the office of R G Architects upon receipt of $150 per set of hard copy 
drawings and Project Manual, or $50 per CD Rom.  Checks are to be made payable to “R G Architects." This 
payment is non-refundable and the documents need not be returned. 
 
Bidding documents can be reviewed at the offices of R G Architects and the Lake Forest Central Business 
Office. 
 
Minority Business Enterprises, Disadvantaged Business Enterprises, and Women-Owned Business 
Enterprises will be afforded full opportunity to submit bids on this contract and will not be subject to 
discrimination on the basis of race, color, national origin, or sex in consideration of this award.  
 
Each bid must be accompanied by a bid guarantee equivalent to ten percent (10%) of the amount of the 
base bid and all add alternates. The bid guarantee may be a certified check or a bid bond secured by a 
surety authorized to do business in Delaware. The bid guarantee shall be made payable to the Lake 
Forest School District. 
 
Lake Forest School District reserves the right to waive irregularities and reject any or all bids, and to 
waive any informalities therein. The Department also reserves the right to extend the time and place for 
bid opening from that described in this advertisement, with not less than 2 calendar days’ notice by 
certified mail, facsimile transmission or other verifiable electronic means to those bidders who have 
obtained copies of the plans and specifications.  
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ARTICLE 1: GENERAL 

 
1.1  DEFINITIONS 
 
1.1.1 Whenever the following terms are used, their intent and meaning shall be interpreted as  

follows: 
 
1.2   STATE:  The State of Delaware. 
 
1.3  AGENCY:  Contracting State Agency as noted on cover sheet. 
 
1.4  DESIGNATED OFFICIAL:  The agent authorized to act for the Agency. 
 
1.5 BIDDING DOCUMENTS:  Bidding Documents include the Bidding Requirements and the 

proposed Contract Documents.  The Bidding Requirements consist of the Advertisement for 
Bid, Invitation to Bid, Instructions to Bidders, Supplementary Instructions to Bidders (if any), 
General Conditions, Supplementary General Conditions, General Requirements, Special 
Provisions (if any), the Bid Form (including the Non-collusion Statement), and other sample 
bidding and contract forms.  The proposed Contract Documents consist of the form of 
Agreement between the Owner and Contractor, as well as the Drawings, Specifications 
(Project Manual) and all Addenda issued prior to execution of the Contract. 

 
1.6 CONTRACT DOCUMENTS:  The Contract Documents consist of the, Instructions to 

Bidders, Supplementary Instructions to Bidders (if any), General Conditions, Supplementary 
General Conditions, General Requirements, Special Provisions (if any), the form of 
agreement between the Owner and the Contractor, Drawings (if any), Specifications (Project 
Manual), and all addenda. 

 
1.7 AGREEMENT:  The form of the Agreement shall be AIA Document A101, Standard Form of 

Agreement between Owner and Contractor where the basis of payment is a STIPULATED 
SUM.  In the case of conflict between the instructions contained therein and the General 
Requirements herein, these General Requirements shall prevail. 

 
1.8 GENERAL REQUIREMENTS (or CONDITIONS):  General Requirements (or conditions) 

are instructions pertaining to the Bidding Documents and to contracts in general.  They 
contain, in summary, requirements of laws of the State; policies of the Agency and 
instructions to bidders. 

 
1.9 SPECIAL PROVISIONS:  Special Provisions are specific conditions or requirements 

peculiar to the bidding documents and to the contract under consideration and are 
supplemental to the General Requirements.  Should the Special Provisions conflict with the 
General Requirements, the Special Provisions shall prevail. 

 
1.10 ADDENDA:  Written or graphic instruments issued by the Owner/Architect prior to the 

execution of the contract which modify or interpret the Bidding Documents by additions, 
deletions, clarifications or corrections. 

 
1.11 BIDDER OR VENDOR:  A person or entity who formally submits a Bid for the material or 

Work contemplated, acting directly or through a duly authorized representative who meets 
the requirements set forth in the Bidding Documents. 

 
1.12 SUB-BIDDER:  A person or entity who submits a Bid to a Bidder for materials or labor, or 

both for a portion of the Work. 
 
1.13 BID:  A complete and properly executed proposal to do the Work for the sums stipulated 

therein, submitted in accordance with the Bidding Documents. 
 
 
INSTRUCTIONS TO BIDDERS                 00 21 13-2 
 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 

 
 

1.14 BASE BID:  The sum stated in the Bid for which the Bidder offers to perform the Work 
described in the Bidding Documents as the base, to which Work may be added or from 
which Work may be deleted for sums stated in Alternate Bids (if any are required to be 
stated in the bid). 

 
1.15 ALTERNATE BID (or ALTERNATE):  An amount stated in the Bid, where applicable, to be 

added to or deducted from the amount of the Base Bid if the corresponding change in the 
Work, as described in the Bidding Documents is accepted. 

 
1.16 UNIT PRICE:  An amount stated in the Bid, where applicable, as a price per unit of 

measurement for materials, equipment or services or a portion of the Work as described in 
the Bidding Documents. 

 
1.17 SURETY:  The corporate body which is bound with and for the Contract, or which is liable, 

and which engages to be responsible for the Contractor's payments of all debts pertaining to 
and for his acceptable performance of the Work for which he has contracted. 

 
1.18 BIDDER'S DEPOSIT:  The security designated in the Bid to be furnished by the Bidder as a 

guaranty of good faith to enter into a contract with the Agency if the Work to be performed or 
the material or equipment to be furnished is awarded to him. 

 
1.19 CONTRACT:  The written agreement covering the furnishing and delivery of material or 

work to be performed. 
 
1.20 CONTRACTOR:  Any individual, firm or corporation with whom a contract is made by the 

Agency. 
 
1.21 SUBCONTRACTOR:  An individual, partnership or corporation which has a direct contract 

with a contractor to furnish labor and materials at the job site, or to perform construction 
labor and furnish material in connection with such labor at the job site. 

 
1.22 CONTRACT BOND:  The approved form of security furnished by the contractor and his 

surety as a guaranty of good faith on the part of the contractor to execute the work in 
accordance with the terms of the contract. 

 

ARTICLE 2: BIDDER'S REPRESENTATIONS 
 
2.1  PRE-BID MEETING 
 
2.1.1 A pre-bid meeting for this project will be held at the time and place designated.  Attendance 

at this meeting is a pre-requisite for submitting a Bid, unless this requirement is specifically 
waived elsewhere in the Bid Documents. 

 
2.2  By submitting a Bid, the Bidder represents that: 
 
2.2.1  The Bidder has read and understands the Bidding Documents and that the Bid is made in 

accordance therewith. 
 
2.2.2 The Bidder has visited the site, become familiar with existing conditions under which the 

Work is to be performed, and has correlated the Bidder’s his personal observations with the 
requirements of the proposed Contract Documents. 

 
2.2.3 The Bid is based upon the materials, equipment, and systems required by the Bidding 

Documents without exception. 
 
 
 
 
INSTRUCTIONS TO BIDDERS                 00 21 13-3 
 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

2.3  JOINT VENTURE REQUIREMENTS 
 
2.3.1 For Public Works Contracts, each Joint Venturer shall be qualified and capable to complete 

the Work with their own forces. 
 
2.3.2 Included with the Bid submission, and as a requirement to bid, a copy of the executed Joint 

Venture Agreement shall be submitted and signed by all Joint Venturers involved. 
 
2.3.3 All required Bid Bonds, Performance Bonds, Material and Labor Payment Bonds must be 

executed by both Joint Venturers and be placed in both of their names.  
 
2.3.4  All required insurance certificates shall name both Joint Venturers. 
 
2.3.5 Both Joint Venturers shall sign the Bid Form and shall submit a copy of a valid Delaware 

Business License with their Bid. 
 
2.3.6  Both Joint Venturers shall include their Federal E.I. Number with the Bid. 
 
2.3.7 In the event of a mandatory Pre-bid Meeting, each Joint Venturer shall have a representative 

in attendance. 
  
2.3.8 Due to exceptional circumstances and for good cause shown, one or more of these 

provisions may be waived at the discretion of the State. 
 
2.4  ASSIGNMENT OF ANTITRUST CLAIMS 
 
2.4.1 As consideration for the award and execution by the Owner of this contract, the Contractor 

hereby grants, conveys, sells, assigns and transfers to the State of Delaware all of its right, 
title and interests in and to all known or unknown causes of action it presently has or may 
now or hereafter acquire under the antitrust laws of the United States and the State of 
Delaware, relating to the particular goods or services purchased or acquired by the Owner 
pursuant to this contract. 

 

ARTICLE 3: BIDDING DOCUMENTS 
 
3.1  COPIES OF BID DOCUMENTS 
 
3.1.1 Bidders may obtain complete sets of the Bidding Documents from the 

Architectural/Engineering firm designated in the Advertisement or Invitation to Bid in the 
number and for the deposit sum, if any, stated therein. 

 
3.1.2 Bidders shall use complete sets of Bidding Documents for preparation of Bids.  The issuing 

Agency nor the Architect assumes no responsibility for errors or misinterpretations resulting 
from the use of incomplete sets of Bidding Documents. 

 
3.1.3 Any errors, inconsistencies or omissions discovered shall be reported to the Architect 

immediately. 
 
3.1.4 The Agency and Architect may make copies of the Bidding Documents available on the 

above terms for the purpose of obtaining Bids on the Work.  No license or grant of use is 
conferred by issuance of copies of the Bidding Documents. 
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3.2  INTERPRETATION OR CORRECTION OF BIDDING DOCUMENTS 
 
3.2.1 The Bidder shall carefully study and compare the Bidding Documents with each other, and 

with other work being bid concurrently or presently under construction to the extent that it 
relates to the Work for which the Bid is submitted, shall examine the site and local 
conditions, and shall report any errors, inconsistencies, or ambiguities discovered to the 
Architect. 

 
3.2.2 Bidders or Sub-bidders requiring clarification or interpretation of the Bidding Documents 

shall make a written request to the Architect at least seven days prior to the date for receipt 
of Bids.  Interpretations, corrections and changes to the Bidding Documents will be made by 
written Addendum.  Interpretations, corrections, or changes to the Bidding Documents made 
in any other manner shall not be binding. 

 
3.2.3 The apparent silence of the specifications as to any detail, or the apparent omission from it 

of detailed description concerning any point, shall be regarded as meaning that only the best 
commercial practice is to prevail and only material and workmanship of the first quality are to 
be used.  Proof of specification compliance will be the responsibility of the Bidder. 

 
3.2.4 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay 

for all permits, labor, materials, equipment, tools, construction equipment and machinery, 
water, heat, utilities, transportation, and other facilities and services necessary for the proper 
execution and completion of the Work. 

 
3.2.5 The Owner will bear the costs for all impact and user fees associated with the project. 
 
3.3  SUBSTITUTIONS  
 
3.3.1 The materials, products and equipment described in the Bidding Documents establish a 

standard of quality, required function, dimension, and appearance to be met by any 
proposed substitution.  The specification of a particular manufacturer or model number is 
not intended to be proprietary in any way.  Substitutions of products for those named will be 
considered, providing that the Vendor certifies that the function, quality, and performance 
characteristics of the material offered is equal or superior to that specified.  It shall be the 
Bidder's responsibility to assure that the proposed substitution will not affect the intent of the 
design, and to make any installation modifications required to accommodate the 
substitution. 

 
3.3.2 Requests for substitutions shall be made in writing to the Architect at least ten days prior to 

the date of the Bid Opening.  Such requests shall include a complete description of the 
proposed substitution, drawings, performance and test data, explanation of required 
installation modifications due the substitution, and any other information necessary for an 
evaluation.  The burden of proof of the merit of the proposed substitution is upon the 
proposer.  The Architect’s decision of approval or disapproval shall be final.  The Architect is 
to notify Owner prior to any approvals. 

 
3.3.3 If the Architect approves a substitution prior to the receipt of Bids, such approval shall be set 

forth in an Addendum.  Approvals made in any other manner shall not be binding. 
 
3.3.4 The Architect shall have no obligation to consider any substitutions after the Contract award. 
 
3.4   ADDENDA 
 
3.4.1 Addenda will be mailed or delivered to all who are known by the Architect to have received a 

complete set of the Bidding Documents. 
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3.4.2 Copies of Addenda will be made available for inspection wherever Bidding Documents are 
on file for that purpose. 

 
3.4.3 No Addenda will be issued later than 4 days prior to the date for receipt of Bids except an 

Addendum withdrawing the request for Bids or one which extends the time or changes the 
location for the opening of bids. 

 
3.4.4 Each bidder shall ascertain prior to submitting his Bid that they have received all Addenda 

issued, and shall acknowledge their receipt in their Bid in the appropriate space.  Not 
acknowledging an issued Addenda could be grounds for determining a bid to be non-
responsive. 

 

ARTICLE 4: BIDDING PROCEDURES 
 
4.1  PREPARATION OF BIDS 
 
4.1.1 Submit the bids on the Bid Forms included with the Bidding Documents. 
 
4.1.2 Submit the original Bid Form for each bid.  Bid Forms may be removed from the project 

manual for this purpose. 
 
4.1.3  Execute all blanks on the Bid Form in a non-erasable medium (typewriter or manually in ink). 
 
4.1.4 Where so indicated by the makeup on the Bid Form, express sums in both words and 

figures, in case of discrepancy between the two, the written amount shall govern. 
 
4.1.5 Interlineations, alterations or erasures must be initialed by the signer of the Bid. 
 
4.1.6 BID ALL REQUESTED ALTERNATES AND UNIT PRICES, IF ANY.  If there is no change 

in the Base Bid for an Alternate, enter “No Change”.  The Contractor is responsible for 
verifying that they have received all addenda issued during the bidding period.  Work 
required by Addenda shall automatically become part of the Contract. 

 
4.1.7 Make no additional stipulations on the Bid Form and do not qualify the Bid in any other 

manner. 
 
4.1.8 Each copy of the Bid shall include the legal name of the Bidder and a statement whether the 

Bidder is a sole proprietor, a partnership, a corporation, or any legal entity, and each copy 
shall be signed by the person or persons legally authorized to bind the Bidder to a contract.  
A Bid by a corporation shall further give the state of incorporation and have the corporate 
seal affixed.  A Bid submitted by an agent shall have a current Power of Attorney attached, 
certifying agent's authority to bind the Bidder. 

 
4.1.9 Bidder shall complete the Non-Collusion Statement form included with the Bid Forms and 

include it with their Bid.  
 
4.1.10 In the construction of all Public Works projects for the State of Delaware or any agency 

thereof, preference in employment of laborers, workers or mechanics shall be given to bona 
fide legal citizens of the State who have established citizenship by residence of at least 90 
days in the State. 

 
4.1.11 Each bidder shall include in their bid a copy of a valid Delaware Business License.’ 
 
 
 
 
 
 
 
INSTRUCTIONS TO BIDDERS                 00 21 13-6 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 

 
 

4.2  BID SECURITY 
 
4.2.1 All bids shall be accompanied by a deposit of either a good and sufficient bond to the 

agency for the benefit of the agency, with corporate surety authorized to do business in this 
State, the form of the bond and the surety to be approved by the agency, or a security of the 
bidder assigned to the agency, for a sum equal to at least 10% of the bid plus all add 
alternates, or in lieu of the bid bond a security deposit in the form of a certified check, bank 
treasurer’s check, cashier’s check, money order, or other prior approved secured deposit 
assigned to the State.  The bid bond need not be for a specific sum, but may be stated to be 
for a sum equal to 10% of the bid plus all add alternates to which it relates and not to exceed 
a certain stated sum, if said sum is equal to at least 10% of the bid.  The Bid Bond form 
used shall be the standard OMB form (attached). 

 
4.2.2 The Agency has the right to retain the bid security of Bidders to whom an award is being 

considered until either a formal contract has been executed and bonds have been furnished 
or the specified time has elapsed so the Bids may be withdrawn or all Bids have been 
rejected. 

 
4.2.3 In the event of any successful Bidder refusing or neglecting to execute a formal contract and 

bond within 20 days of the awarding of the contract, the bid bond or security deposited by 
the successful bidder shall be forfeited. 

 
4.3  SUBCONTRACTOR LIST 
 
4.3.1 As required by Delaware Code, Title 29, section 6962(d)(10)b, each Bidder shall submit with 

their Bid a completed List of Sub-Contractors included with the Bid Form.  NAME ONLY 
ONE SUBCONTRACTOR FOR EACH TRADE.  A Bid will be considered non-responsive 
unless the completed list is included. 

 
4.3.2 Provide the Name and Address for each listed subcontractor.  Addresses by City, Town or 

Locality, plus State, will be acceptable. 
 
4.3.3 It is the responsibility of the Contractor to ensure that their Subcontractors are in compliance 

with the provisions of this law.  Also, if a Contractor elects to list themselves as a 
Subcontractor for any category, they must specifically name themselves on the Bid Form 
and be able to document their capability to act as Subcontractor in that category in 
accordance with this law. 

 
4.4 EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS   
 
4.4.1 During the performance of this contract, the contractor agrees as follows: 
 

A. The Contractor will not discriminate against any employee or applicant for 
employment because of race, creed, sex, color, sexual orientation, gender identity 
or national origin.  The Contractor will take affirmative action to ensure the 
applicants are employed, and that employees are treated during employment, 
without regard to their race, creed, sex, color, sexual orientation, gender identity or 
national origin.  Such action shall include, but not be limited to, the following:  
Employment, upgrading, demotion or transfer; recruitment or recruitment 
advertising; layoff or termination; rates of pay or other forms of compensation; and 
selection for training, including apprenticeship.  The Contractor agrees to post in 
conspicuous places available to employees and applicants for employment notices 
to be provided by the contracting agency setting forth this nondiscrimination clause. 

 
B. The Contractor will, in all solicitations or advertisements for employees placed by or 

on behalf of the Contractor, state that all qualified applicants will receive 
consideration for employment without regard to race, creed, sex, color, sexual 
orientation, gender identity or national origin."  
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4.5  PREVAILING WAGE REQUIREMENT 
  
4.5.1 Wage Provisions: In accordance with Delaware Code, Title 29, Section 6960, renovation 

projects whose total cost shall exceed $15,000, and $100,000 for new construction, the 
minimum wage rates for various classes of laborers and mechanics shall be as determined 
by the Department of Labor, Division of Industrial Affairs of the State of Delaware. 

 
4.5.2 The prevailing wage shall be the wage paid to a majority of employees performing similar 

work as reported in the Department’s annual prevailing wage survey or in the absence of a 
majority, the average paid to all employees reported. 

  
4.5.3 The employer shall pay all mechanics and labors employed directly upon the site of work, 

unconditionally and not less often than once a week and without subsequent deduction or 
rebate on any account, the full amounts accrued at time of payment, computed at wage 
rates not less than those stated in the specifications, regardless of any contractual 
relationship which may be alleged to exist between the employer and such laborers and 
mechanics. 

 
4.5.4 The scale of the wages to be paid shall be posted by the employer in a prominent and easily 

accessible place at the site of the work. 
 
4.5.5 Every contract based upon these specifications shall contain a stipulation that sworn payroll 

information, as required by the Department of Labor, be furnished weekly.  The Department 
of Labor shall keep and maintain the sworn payroll information for a period of 6 months from 
the last day of the work week covered by the payroll. 

 
4.6  SUBMISSION OF BIDS 
 
4.6.1 Enclose the Bid, the Bid Security, and any other documents required to be submitted with 

the Bid in a sealed opaque envelope.  Address the envelope to the party receiving the Bids.  
Identify with the project name, project number, and the Bidder's name and address.  If the 
Bid is sent by mail, enclose the sealed envelope in a separate mailing envelope with the 
notation "BID ENCLOSED" on the face thereof.  The State is not responsible for the opening 
of bids prior to bid opening date and time that are not properly marked. 

 
4.6.2 Deposit Bids at the designated location prior to the time and date for receipt of bids indicated 

in the Advertisement for Bids.  Bids received after the time and date for receipt of bids will be 
marked “LATE BID” and returned. 

 
4.6.3 Bidder assumes full responsibility for timely delivery at location designated for receipt of 

bids. 
 
4.6.4 Oral, telephonic or telegraphic bids are invalid and will not receive consideration. 
 
4.6.5 Withdrawn Bids may be resubmitted up to the date and time designated for the receipt of 

Bids, provided that they are then fully in compliance with these Instructions to Bidders. 
 
4.7  MODIFICATION OR WITHDRAW OF BIDS 
 
4.7.1 Prior to the closing date for receipt of Bids, a Bidder may withdraw a Bid by personal request 

and by showing proper identification to the Architect.  A request for withdraw by letter or fax, 
if the Architect is notified in writing prior to receipt of fax, is acceptable.  A fax directing a 
modification in the bid price will render the Bid informal, causing it to be ineligible for 
consideration of award.  Telephone directives for modification of the bid price shall not be 
permitted and will have no bearing on the submitted proposal in any manner. 

 
 
 
 
INSTRUCTIONS TO BIDDERS                 00 21 13-8 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 

 
 

4.7.2 Bidders submitting Bids that are late shall be notified as soon as practicable and the bid 
shall be returned. 

 
4.7.3   A Bid may not be modified, withdrawn or canceled by the Bidder during a thirty (30) day 

period following the time and date designated for the receipt and opening of Bids, and 
Bidder so agrees in submitting their Bid.  Bids shall be binding for 30 days after the date of 
the Bid opening.   

 

ARTICLE 5: CONSIDERATION OF BIDS 
 
5.1  OPENING/REJECTION OF BIDS 
 
5.1.1 Unless otherwise stated, Bids received on time will be publicly opened and will be read 

aloud.  An abstract of the Bids will be made available to Bidders. 
 
5.1.2 The Agency shall have the right to reject any and all Bids.  A Bid not accompanied by a 

required Bid Security or by other data required by the Bidding Documents, or a Bid which is 
in any way incomplete or irregular is subject to rejection. 

 
5.1.3 If the Bids are rejected, it will be done within thirty (30) calendar day of the Bid opening.  
 
5.2  COMPARISON OF BIDS 
 
5.2.1 After the Bids have been opened and read, the bid prices will be compared and the result of 

such comparisons will be made available to the public.  Comparisons of the Bids may be 
based on the Base Bid plus desired Alternates.  The Agency shall have the right to accept 
Alternates in any order or combination.   

 
5.2.2 The Agency reserves the right to waive technicalities, to reject any or all Bids, or any portion 

thereof, to advertise for new Bids, to proceed to do the Work otherwise, or to abandon the 
Work, if in the judgment of the Agency or its agent(s), it is in the best interest of the State. 

 
5.2.3 An increase or decrease in the quantity for any item is not sufficient grounds for an increase 

or decrease in the Unit Price. 
 
5.2.4 The prices quoted are to be those for which the material will be furnished F.O.B. Job Site 

and include all charges that may be imposed during the period of the Contract. 
 
5.2.5 No qualifying letter or statements in or attached to the Bid, or separate discounts will be 

considered in determining the low Bid except as may be otherwise herein noted.  Cash or 
separate discounts should be computed and incorporated into Unit Bid Price(s). 

 
5.3 DISQUALIFICATION OF BIDDERS 
 
5.3.1 An agency shall determine that each Bidder on any Public Works Contract is responsible 

before awarding the Contract.  Factors to be considered in determining the responsibility 
of a Bidder include: 

 
A. The Bidder’s financial, physical, personnel or other resources including 

Subcontracts; 
 

B. The Bidder’s record of performance on past public or private construction 
projects, including, but not limited to, defaults and/or final adjudication or 
admission of violations of the Prevailing Wage Laws in Delaware or any other 
state; 

 
 
 
INSTRUCTIONS TO BIDDERS                 00 21 13-9 
 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

C. The Bidder’s written safety plan; 
 

D. Whether the Bidder is qualified legally to contract with the State; 
 

E. Whether the Bidder supplied all necessary information concerning its 
responsibility; and, 

 
F. Any other specific criteria for a particular procurement, which an agency may 

establish;  provided however, that, the criteria be set forth in the Invitation to Bid 
and is otherwise in conformity with State and/or Federal law. 

 
5.3.2 If an agency determines that a Bidder is nonresponsive and/or nonresponsible, the 

determination shall be in writing and set forth the basis for the determination.  A copy of 
the determination shall be sent to the affected Bidder within five (5) working days of said 
determination. 

 
5.3.3 In addition, any one or more of the following causes may be considered as sufficient for the 

disqualification of a Bidder and the rejection of their Bid or Bids. 
 
5.3.3.1 More than one Bid for the same Contract from an individual, firm or corporation under the 

same or different names.  
  
5.3.3.2  Evidence of collusion among Bidders. 
 
5.3.3.3  Unsatisfactory performance record as evidenced by past experience. 
 
5.3.3.4 If the Unit Prices are obviously unbalanced either in excess or below reasonable cost 

analysis values. 
 
5.3.3.5 If there are any unauthorized additions, interlineation, conditional or alternate bids or 

irregularities of any kind which may tend to make the Bid incomplete, indefinite or 
ambiguous as to its meaning. 

 
5.3.3.6 If the Bid is not accompanied by the required Bid Security and other data required by the 

Bidding Documents. 
 
5.3.3.7  If any exceptions or qualifications of the Bid are noted on the Bid Form. 
 
5.4  ACCEPTANCE OF BID AND AWARD OF CONTRACT 
 
5.4.1 A formal Contract shall be executed with the successful Bidder within twenty (20) calendar 

days after the award of the Contract. 
 
5.4.2 Per Section 6962(d)(13) a., Title 29, Delaware Code, “The contracting agency shall award 

any public works contract within thirty (30) days of the bid opening to the lowest 
responsive and responsible Bidder, unless the Agency elects to award on the basis of 
best value, in which case the election to award on the basis of best value shall be stated 
in the Invitation To Bid.” 

 
5.4.3 Each Bid on any Public Works Contract must be deemed responsive by the Agency to be 

considered for award.  A responsive Bid shall conform in all material respects to the 
requirements and criteria set forth in the Contract Documents and specifications. 

 
5.4.4 The Agency shall have the right to accept Alternates in any order or combination, and to 

determine the low Bidder on the basis of the sum of the Base Bid, plus accepted Alternates. 
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5.4.5 The successful Bidder shall execute a formal contract, submit the required Insurance 
Certificate, and furnish good and sufficient bonds, unless specifically waived in the General 
Requirements, in accordance with the General Requirement, within twenty (20) days of 
official notice of contract award.  Bonds shall be for the benefit of the Agency with surety in 
the amount of 100% of the total contract award.  Said Bonds shall be conditioned upon the 
faithful performance of the contract.  Bonds shall remain in affect for period of one year after 
the date of substantial completion. 

 
5.4.6 If the successful Bidder fails to execute the required Contract and Bond, as aforesaid, within 

twenty (20) calendar days after the date of official Notice of the Award of the Contract, their 
Bid guaranty shall immediately be taken and become the property of the State for the benefit 
of the Agency as liquidated damages, and not as a forfeiture or as a penalty.  Award will 
then be made to the next lowest qualified Bidder of the Work or readvertised, as the Agency 
may decide. 

 
5.4.7 Each bidder shall supply with its bid its taxpayer identification number (i.e., federal employer 

identification number or social security number) and a copy of its Delaware business license, 
and should the vendor be awarded a contract, such vendor shall provide to the agency the 
taxpayer identification license numbers of such subcontractors.  Such numbers shall be 
provided on the later of the date on which such subcontractor is required to be identified or 
the time the contract is executed.  The successful Bidder shall provide to the agency to 
which it is contracting, within 30 days of entering into such public works contract, copies of 
all Delaware Business licenses of subcontractors and/or independent contractors that will 
perform work for such public works contract.  However, if a subcontractor or independent 
contractor is hired or contracted more than 20 days after the Bidder entered the public works 
contract the Delaware Business license of such subcontractor or independent contractor 
shall be provided to the agency within 10 days of being contracted or hired. 

 
5.4.8 The Bid Security shall be returned to the successful Bidder upon the execution of the formal 

contract.  The Bid Securities of unsuccessful bidders shall be returned within thirty (30) 
calendar days after the opening of the Bids. 

 

ARTICLE 6:  POST-BID INFORMATION 
 
6.1 CONTRACTOR’S QUALIFICATION STATEMENT 
 
6.1.1 Bidders to whom award of a Contract is under consideration shall, if requested by the 

Agency, submit a properly executed AIA Document A305, Contractor’s Qualification 
Statement, unless such a statement has been previously required and submitted. 

 
6.2 BUSINESS DESIGNATION FORM 
 
6.2.1 Successful bidder shall be required to accurately complete an Office of Management and 

Budget Business Designation Form for Subcontractors. 
 

ARTICLE 7:  PERFORMANCE BOND AND PAYMENT BOND 
 
7.1 BOND REQUIREMENTS 
 
7.1.1 The cost of furnishing the required Bonds, that are stipulated in the Bidding Documents, 

shall be included in the Bid. 
 
7.1.2 If the Bidder is required by the Agency to secure a bond from other than the Bidder’s usual 

sources, changes in cost will be adjusted as provide in the Contract Documents. 
 
7.1.3 The Performance and Payment Bond forms used shall be the standard OMB forms 

(attached). 
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7.2 TIME OF DELIVERY AND FORM OF BONDS 
 
7.2.1 The bonds shall be dated on or after the date of the Contract. 
 
 
7.2.2 The Bidder shall require the attorney-in-fact who executes the required bonds on behalf of 

the surety to affix a certified and current copy of the power of attorney. 
 

ARTICLE 8:  FORM OF AGREEMENT BETWEEN AGENCY AND CONTRACTOR 
 
8.1 Unless otherwise required in the Bidding Documents, the Agreement for the Work will be 

written on AIA Document A101, Standard Form of Agreement Between Owner and 
Contractor Where the Basis of Payment is a Stipulated Sum. 

 
 END OF INSTRUCTIONS TO BIDDERS 
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LAKE FOREST SCHOOL DISTRICT 

15001 

 

BID FORM 
 

For Bids Due: Wednesday, 29 April 2015 at 2:00p.m. To: Lake Forest School District     

        Central Business Office      

        5423 Killens Pond Road      

        Felton, DE 19943      

                

 

 

Name of Bidder:               

 

Delaware Business License No.:       Taxpayer ID No.:        

(A copy of Bidder’s Delaware Business License must be attached to this form.) 

 

(Other License Nos.):                

 

Phone No.:  (            )                              -                                          Fax No.:  (             )               -     
 

 

The undersigned, representing that he has read and understands the Bidding Documents and that this bid is made in accordance 

therewith, that he has visited the site and has familiarized himself with the local conditions under which the Work is to be performed, 

and that his bid is based upon the materials, systems and equipment described in the Bidding Documents without exception, hereby 

proposes and agrees to provide all labor, materials, plant, equipment, supplies, transport and other facilities required to execute the 

work described by the aforesaid documents for the lump sum itemized  below: 

 

$                

($                                                               ) 

 

ALTERNATES 

 

Alternate prices conform to applicable project specification section.  Refer to specifications for a complete description of the 

following Alternates. An “ADD” or “DEDUCT” amount is indicated by the crossed out part that does not apply. 

 

ALTERNATE No. 1:       (BRIEF DESCRIPTION)       

 

Add/Deduct:                 

($                                                               ) 

 

 

ALTERNATE No. 2:      (BRIEF DESCRIPTION)       

 

Add/Deduct:                 

($                                                               ) 
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BID FORM 
 

 

ALTERNATE No. 3:      (BRIEF DESCRIPTION)       

 

Add/Deduct:                 

($                                                               ) 

 

 

UNIT PRICES 

 

Unit prices conform to applicable project specification section. Refer to the specifications for a complete description of the following 

Unit Prices: 

                

      ADD       DEDUCT 
             

UNIT PRICE No. 1:    (BRIEF DESCRIPTION)      $    $                    

 

 

UNIT PRICE No. 2:    (BRIEF DESCRIPTION)      $    $                    

 

 

UNIT PRICE No. 3:    (BRIEF DESCRIPTION)      $    $                    
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BID FORM 
 

 

I/We acknowledge Addendums numbered    and the price(s) submitted include any cost/schedule impact they may have. 

 

This bid shall remain valid and cannot be withdrawn for sixty (60) days from the date of opening of bids, and the undersigned shall 

abide by the Bid Security forfeiture provisions.  Bid Security is attached to this Bid. 

 

The Owner shall have the right to reject any or all bids, and to waive any informality or irregularity in any bid received. 

 

This bid is based upon work being accomplished by the Sub-Contractors named on the list attached to this bid. 

 

Should I/We be awarded this contract, I/We pledge to achieve substantial completion of all the work within   calendar days of 

the Notice to Proceed. 

 

The undersigned represents and warrants that he has complied and shall comply with all requirements of local, state, and national 

laws; that no legal requirement has been or shall be violated in making or accepting this bid, in awarding the contract to him or in the 

prosecution of the work required; that the bid is legal and firm; that he has not, directly or indirectly, entered into any agreement, 

participated in any collusion, or otherwise taken action in restraint of free competitive bidding. 

 

Upon receipt of written notice of the acceptance of this Bid, the Bidder shall, within twenty (20) calendar days, execute the agreement 

in the required form and deliver the Contract Bonds, and Insurance Certificates, required by the Contract Documents. 

 

I am / We are an Individual / a Partnership / a Corporation 

 

By           Trading as         

           (Individual’s / General Partner’s / Corporate Name) 

               

           (State of Corporation) 

 

Business Address:        

          

          

          

 

  

Witness:         By:         
                 ( Authorized Signature ) 

 (SEAL)                         

                 ( Title ) 

                   Date:          
 

 

 

ATTACHMENTS 
 Sub-Contractor List 

 Non-Collusion Statement 

 Bid Security 

 (Others as Required by Project Manuals) 
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BID FORM 

SUBCONTRACTOR LIST 

 

In accordance with Title 29, Chapter 6962 (d)(10)b Delaware Code, the following sub-contractor listing must accompany the bid submittal. The name and address of the sub-

contractor must be listed for each category where the bidder intends to use a sub-contractor to perform that category of work. In order to provide full disclosure and acceptance 

of the bid by the Owner, it is required that bidders list themselves as being the sub-contractor for all categories where he/she is qualified and intends to perform such 

work. 
 

Subcontractor Category  Subcontractor         Address (City & State)    Subcontractors tax payer ID # 

               or Delaware Business license # 

 

1.                         

         

 

2.                         

         

 

3.                         

         

 

4.                         

         

 

5.                         

         

 

6.                         

         

 

7.                         

         

 

8.                         

         

 

9.                         
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BID FORM 

NON-COLLUSION STATEMENT 

 

 

 
This is to certify that the undersigned bidder has neither directly nor indirectly, entered into any agreement, participated in any 

collusion or otherwise taken any action in restraint of free competitive bidding in connection with this proposal submitted this date (to 

the Office of Management and Budget, Division of Facilities Management). 

 

All the terms and conditions of (Project or Contract Number) have been thoroughly examined and are understood. 

 

NAME OF BIDDER:             
 

AUTHORIZED REPRESENTATIVE 

(TYPED):              
 

AUTHORIZED REPRESENTATIVE 

(SIGNATURE):              

 

 

TITLE:               

 

ADDRESS OF BIDDER:             
 

               

 

               

 

E-MAIL:    ______________________________________________________________  

 

PHONE NUMBER:             

 

 

 

 

Sworn to and Subscribed before me this       day of       20 . 

 

My Commission expires       .   NOTARY PUBLIC       . 

 

 

 

 

 

THIS PAGE MUST BE SIGNED AND NOTARIZED FOR YOUR BID TO BE CONSIDERED. 
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STATE OF DELAWARE 

OFFICE OF MANAGEMENT AND BUDGET 

 

BID BOND 
 

TO ACCOMPANY PROPOSAL 

(Not necessary if security is used) 

 

 

KNOW ALL MEN BY THESE PRESENTS That:        

     of       in the County of   

   and State of       as Principal, and    

     of      in the County of     

and State of     as Surety, legally authorized to do business in the State of Delaware 

(“State”), are held and firmly unto the State in the sum of       

    Dollars ($   ), or    percent not to exceed   

          Dollars ($   ) 

of amount of bid on Contract No.     , to be paid to the State for the use and 

benefit of        (insert State agency name) for which payment 

well and truly to be made, we do bind ourselves, our and each of our heirs, executors, administrators, and 

successors, jointly and severally for and in the whole firmly by these presents. 

 

 NOW THE CONDITION OF THIS OBLIGATION IS SUCH That if the above bonded Principal 

who has submitted to the        (insert State agency name) a 

certain proposal to enter into this contract for the furnishing of certain material and/or services within the 

State, shall be awarded this Contract, and if said Principal shall well and truly enter into and execute this 

Contract as may be required by the terms of this Contract and approved by the     

    (insert State agency name) this Contract to be entered into within twenty days after 

the date of official notice of the award thereof in accordance with the terms of said proposal, then this 

obligation shall be void or else to be and remain in full force and virtue.  

 

Sealed with    seal and dated this   day of     in the year of our Lord two 

thousand and      (20 ). 

 

SEALED, AND DELIVERED IN THE 

   Presence of 

 

              

       Name of Bidder (Organization) 

 

 

 Corporate  By:         

      Seal             Authorized Signature 
 

Attest               

                 Title 

 

              

         Name of Surety 

 

Witness:    By:         

 

              

                 Title 
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STANDARD FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR 00 52 13-1 

 
 
 
 
 
 
 
 
 
STANDARD FORM OF AGREEMENT BETWEEN OWNER AND CONTRACTOR A101-
2007 
 
 
 
The contract to be utilized on this project shall be the “Standard Form of Agreement Between Owner and 
Contractor” AIA Document A101-2007. 
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 AIA
®

 Document A101TM – 2007 
Standard Form of Agreement Between Owner and Contractor 
where the basis of payment is a Stipulated Sum 
 

AIA Document A101™ – 2007. Copyright © 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997 and 2007 by The 
American Institute of Architects. All rights reserved. WARNING: This AIA®  Document is protected by U.S. Copyright Law and International 
Treaties. Unauthorized reproduction or distribution of this AIA®  Document, or any portion of it, may result in severe civil and criminal 
penalties, and will be prosecuted to the maximum extent possible under the law. This draft was produced by AIA software at 14:29:00 on 
10/22/2013 under Order No.2701158399_1 which expires on 10/10/2014, and is not for resale. 
User Notes:   (876768886) 

 
1 

 

ADDITIONS AND DELETIONS: 
The author of this document 
has added information 
needed for its completion. 
The author may also have 
revised the text of the 
original AIA standard form. 
An Additions and Deletions 
Report that notes added 
information as well as 
revisions to the standard 
form text is available from 
the author and should be 
reviewed. 

This document has important 
legal consequences. 
Consultation with an 
attorney is encouraged with 
respect to its completion 
or modification. 

AIA Document A201™–2007, 
General Conditions of the 
Contract for Construction, 
is adopted in this document 
by reference. Do not use 
with other general 
conditions unless this 
document is modified. 

ELECTRONIC COPYING of any 
portion of this AIA®  Document 
to another electronic file is 
prohibited and constitutes a 
violation of copyright laws 
as set forth in the footer of 
this document. 
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AGREEMENT made as of the «  » day of «  » in the year «  » 
(In words, indicate day, month and year.) 
 
BETWEEN the Owner: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
and the Contractor: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
for the following Project: 
(Name, location and detailed description) 
 
«Sample A101-2007» 
«  » 
«  » 
 
The Architect: 
(Name, legal status, address and other information) 
 
«  »«  » 
«  » 
«  » 
«  » 
 
The Owner and Contractor agree as follows. 
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ARTICLE 1   THE CONTRACT DOCUMENTS 
The Contract Documents consist of this Agreement, Conditions of the Contract (General, Supplementary and other 
Conditions), Drawings, Specifications, Addenda issued prior to execution of this Agreement, other documents listed 
in this Agreement and Modifications issued after execution of this Agreement, all of which form the Contract, and 
are as fully a part of the Contract as if attached to this Agreement or repeated herein. The Contract represents the 
entire and integrated agreement between the parties hereto and supersedes prior negotiations, representations or 
agreements, either written or oral. An enumeration of the Contract Documents, other than a Modification, appears in 
Article 9. 
 
ARTICLE 2   THE WORK OF THIS CONTRACT 
The Contractor shall fully execute the Work described in the Contract Documents, except as specifically indicated in 
the Contract Documents to be the responsibility of others. 
 
ARTICLE 3   DATE OF COMMENCEMENT AND SUBSTANTIAL COMPLETION 
§ 3.1 The date of commencement of the Work shall be the date of this Agreement unless a different date is stated 
below or provision is made for the date to be fixed in a notice to proceed issued by the Owner. 
(Insert the date of commencement if it differs from the date of this Agreement or, if applicable, state that the date 
will be fixed in a notice to proceed.) 
 
«  » 
 
If, prior to the commencement of the Work, the Owner requires time to file mortgages and other security interests, 
the Owner’s time requirement shall be as follows: 
 
«  » 
 
§ 3.2 The Contract Time shall be measured from the date of commencement. 
 
§ 3.3 The Contractor shall achieve Substantial Completion of the entire Work not later than «  » ( «  » ) days from the 
date of commencement, or as follows: 
(Insert number of calendar days. Alternatively, a calendar date may be used when coordinated with the date of 
commencement. If appropriate, insert requirements for earlier Substantial Completion of certain portions of the 
Work.) 
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«  » 
 

Portion of Work Substantial Completion Date 
    

 
, subject to adjustments of this Contract Time as provided in the Contract Documents. 
(Insert provisions, if any, for liquidated damages relating to failure to achieve Substantial Completion on time or for 
bonus payments for early completion of the Work.) 
 
«  » 
 
ARTICLE 4   CONTRACT SUM 
§ 4.1 The Owner shall pay the Contractor the Contract Sum in current funds for the Contractor’s performance of the 
Contract. The Contract Sum shall be «  » ($ «  » ), subject to additions and deductions as provided in the Contract 
Documents. 
 
§ 4.2 The Contract Sum is based upon the following alternates, if any, which are described in the Contract 
Documents and are hereby accepted by the Owner: 
(State the numbers or other identification of accepted alternates. If the bidding or proposal documents permit the 
Owner to accept other alternates subsequent to the execution of this Agreement, attach a schedule of such other 
alternates showing the amount for each and the date when that amount expires.) 
 
«  » 
 
§ 4.3 Unit prices, if any: 
(Identify and state the unit price; state quantity limitations, if any, to which the unit price will be applicable.) 
 

Item Units and Limitations Price Per Unit ($0.00) 
     

 
§ 4.4 Allowances included in the Contract Sum, if any: 
(Identify allowance and state exclusions, if any, from the allowance price.) 
 

Item Price 
    

 
ARTICLE 5   PAYMENTS 
§ 5.1 PROGRESS PAYMENTS 
§ 5.1.1 Based upon Applications for Payment submitted to the Architect by the Contractor and Certificates for 
Payment issued by the Architect, the Owner shall make progress payments on account of the Contract Sum to the 
Contractor as provided below and elsewhere in the Contract Documents. 
 
§ 5.1.2 The period covered by each Application for Payment shall be one calendar month ending on the last day of 
the month, or as follows: 
 
«  » 
 
§ 5.1.3 Provided that an Application for Payment is received by the Architect not later than the «  » day of a month, 
the Owner shall make payment of the certified amount to the Contractor not later than the «  » day of the «  » month. 
If an Application for Payment is received by the Architect after the application date fixed above, payment shall be 
made by the Owner not later than «  » ( «  » ) days after the Architect receives the Application for Payment. 
(Federal, state or local laws may require payment within a certain period of time.)   Provided that a valid 
Application for Payment is received by the Architect that mees all requirements of the Contract, payment shall be 
made by the Owner not later than 30 days after the Owner receives the valid Application for Payment. 
 
§ 5.1.4 Each Application for Payment shall be based on the most recent schedule of values submitted by the 
Contractor in accordance with the Contract Documents. The schedule of values shall allocate the entire Contract 
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Sum among the various portions of the Work. The schedule of values shall be prepared in such form and supported 
by such data to substantiate its accuracy as the Architect may require. This schedule, unless objected to by the 
Architect, shall be used as a basis for reviewing the Contractor’s Applications for Payment. 
 
§ 5.1.5 Applications for Payment shall show the percentage of completion of each portion of the Work as of the end 
of the period covered by the Application for Payment. 
 
§ 5.1.6 Subject to other provisions of the Contract Documents, the amount of each progress payment shall be 
computed as follows: 

.1 Take that portion of the Contract Sum properly allocable to completed Work as determined by 
multiplying the percentage completion of each portion of the Work by the share of the Contract Sum 
allocated to that portion of the Work in the schedule of values, less retainage of «  » percent ( «  » %). 
Pending final determination of cost to the Owner of changes in the Work, amounts not in dispute 
shall be included as provided in Section 7.3.9 of AIA Document A201™–2007, General Conditions 
of the Contract for Construction; 

.2 Add that portion of the Contract Sum properly allocable to materials and equipment delivered and 
suitably stored at the site for subsequent incorporation in the completed construction (or, if approved 
in advance by the Owner, suitably stored off the site at a location agreed upon in writing), less 
retainage of «  » percent ( «  » %); 

.3 Subtract the aggregate of previous payments made by the Owner; and 

.4 Subtract amounts, if any, for which the Architect has withheld or nullified a Certificate for Payment 
as provided in Section 9.5 of AIA Document A201–2007. 

 
§ 5.1.7 The progress payment amount determined in accordance with Section 5.1.6 shall be further modified under 
the following circumstances: 

.1 Add, upon Substantial Completion of the Work, a sum sufficient to increase the total payments to the 
full amount of the Contract Sum, less such amounts as the Architect shall determine for incomplete 
Work, retainage applicable to such work and unsettled claims; and 
(Section 9.8.5 of AIA Document A201–2007 requires release of applicable retainage upon 
Substantial Completion of Work with consent of surety, if any.) 

.2 Add, if final completion of the Work is thereafter materially delayed through no fault of the 
Contractor, any additional amounts payable in accordance with Section 9.10.3 of AIA Document 
A201–2007. 

 
§ 5.1.8 Reduction or limitation of retainage, if any, shall be as follows: 
(If it is intended, prior to Substantial Completion of the entire Work, to reduce or limit the retainage resulting from 
the percentages inserted in Sections 5.1.6.1 and 5.1.6.2 above, and this is not explained elsewhere in the Contract 
Documents, insert here provisions for such reduction or limitation.) 
 
«  » 
 
§ 5.1.9 Except with the Owner’s prior approval, the Contractor shall not make advance payments to suppliers for 
materials or equipment which have not been delivered and stored at the site. 
 
§ 5.2 FINAL PAYMENT 
§ 5.2.1 Final payment, constituting the entire unpaid balance of the Contract Sum, shall be made by the Owner to the 
Contractor when 

.1 the Contractor has fully performed the Contract except for the Contractor’s responsibility to correct 
Work as provided in Section 12.2.2 of AIA Document A201–2007, and to satisfy other requirements, 
if any, which extend beyond final payment; and 

.2 a final Certificate for Payment has been issued by the Architect. 
 
§ 5.2.2 The Owner’s final payment to the Contractor shall be made no later than 30 days after the issuance of the 
Architect’s final Certificate for Payment, or as follows: 
 
«  » 
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ARTICLE 6   DISPUTE RESOLUTION 
§ 6.1 INITIAL DECISION MAKER 
The Architect will serve as Initial Decision Maker pursuant to Section 15.2 of AIA Document A201–2007, unless 
the parties appoint below another individual, not a party to this Agreement, to serve as Initial Decision Maker. 
(If the parties mutually agree, insert the name, address and other contact information of the Initial Decision Maker, 
if other than the Architect.) 
 
«  » 
«  » 
«  » 
«  » 
 
§ 6.2 BINDING DISPUTE RESOLUTION 
For any Claim subject to, but not resolved by, mediation pursuant to Section 15.3 of AIA Document A201–2007, the 
method of binding dispute resolution shall be as follows: 
(Check the appropriate box. If the Owner and Contractor do not select a method of binding dispute resolution 
below, or do not subsequently agree in writing to a binding dispute resolution method other than litigation, Claims 
will be resolved by litigation in a court of competent jurisdiction.) 
 

[ «  » ] Arbitration pursuant to Section 15.4 of AIA Document A201–2007 
 
[ «  » ] Litigation in a court of competent jurisdiction 
 
[ « X » ] Other (Specify)Any remedies available in law or in equity. 
 
«  » 

 
ARTICLE 7   TERMINATION OR SUSPENSION 
§ 7.1 The Contract may be terminated by the Owner or the Contractor as provided in Article 14 of AIA Document 
A201–2007. 
 
§ 7.2 The Work may be suspended by the Owner as provided in Article 14 of AIA Document A201–2007. 
 
ARTICLE 8   MISCELLANEOUS PROVISIONS 
§ 8.1 Where reference is made in this Agreement to a provision of AIA Document A201–2007 or another Contract 
Document, the reference refers to that provision as amended or supplemented by other provisions of the Contract 
Documents. 
 
§ 8.2 Payments due and unpaid under the Contract shall bear interest from the date payment is due at the rate stated 
below, or in the absence thereof, at the legal rate prevailing from time to time at the place where the Project is 
located.  Payments are due 30 days after receipt of a valid Application for Payment.  After that 30 day period, 
interest may be charged at the rate of 1% per month not to exceed 12% per annum. 
(Insert rate of interest agreed upon, if any.) 
 
«  » % «  » 
 
§ 8.3 The Owner’s representative: 
(Name, address and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.4 The Contractor’s representative: 
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(Name, address and other information) 
 
«  » 
«  » 
«  » 
«  » 
«  » 
«  » 
 
§ 8.5 Neither the Owner’s nor the Contractor’s representative shall be changed without ten days written notice to the 
other party.  The Contractor’s representative shall not be changed without ten days written notice to the Owner. 
 
§ 8.6 Other provisions: 
 
«  » 
 
ARTICLE 9   ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 The Contract Documents, except for Modifications issued after execution of this Agreement, are enumerated in 
the sections below. 
 
§ 9.1.1 The Agreement is this executed AIA Document A101–2007, Standard Form of Agreement Between Owner 
and Contractor. 
 
§ 9.1.2 The General Conditions are AIA Document A201–2007, General Conditions of the Contract for 
Construction. 
 
§ 9.1.3 The Supplementary and other Conditions of the Contract: 
 

Document Title Date Pages 
      

 
§ 9.1.4 The Specifications: 
(Either list the Specifications here or refer to an exhibit attached to this Agreement.) 
«  » 
 

Section Title Date Pages 
      

 
§ 9.1.5 The Drawings: 
(Either list the Drawings here or refer to an exhibit attached to this Agreement.) 
«  » 
 

Number Title Date 
     

 
§ 9.1.6 The Addenda, if any: 
 

Number Date Pages 
     

 
Portions of Addenda relating to bidding requirements are not part of the Contract Documents unless the bidding 
requirements are also enumerated in this Article 9. 
 
§ 9.1.7 Additional documents, if any, forming part of the Contract Documents: 
 

.1 AIA Document E201™–2007, Digital Data Protocol Exhibit, if completed by the parties, or the 
following: 
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«  » 

 
.2 Other documents, if any, listed below: 

(List here any additional documents that are intended to form part of the Contract Documents. AIA 
Document A201–2007 provides that bidding requirements such as advertisement or invitation to bid, 
Instructions to Bidders, sample forms and the Contractor’s bid are not part of the Contract 
Documents unless enumerated in this Agreement.  They should be listed here only if intended to be 
part of the Contract Documents.) 

 
«  » 

 
ARTICLE 10   INSURANCE AND BONDS 
The Contractor shall purchase and maintain insurance and provide bonds as set forth in Article 11 of AIA Document 
A201–2007. 
(State bonding requirements, if any, and limits of liability for insurance required in Article 11 of AIA Document 
A201–2007.) 
 

Type of insurance or bond Limit of liability or bond amount ($0.00) 
    

 
 
This Agreement entered into as of the day and year first written above. 
 
 

       

OWNER (Signature)  CONTRACTOR (Signature) 

«  »«  »  «  »«  » 
(Printed name and title)  (Printed name and title) 
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SUPPLEMENT TO AGREEMENT BETWEEN OWNER AND CONTRACTOR A101-2007 
 
 
 
The following supplements modify the “Standard Form of Agreement Between Owner and Contractor,” AIA Document A101-2007.  
Where a portion of the Standard Form of Agreement is modified or deleted by the following, the unaltered portions of the Standard Form 
of Agreement shall remain in effect. 
 

 
 
 
ARTICLE 5:  PAYMENTS 
 
5.1  PROGRESS PAYMENTS 
 
5.1.3  Delete paragraph 5.1.3 in its entirety and replace with the following: 
 

“Provided that a valid Application for Payment is received by the Architect that meets all 
requirements of the Contract, payment shall be made by the Owner not later than 30 
days after the Owner receives the valid Application for Payment.” 

 
 
ARTICLE 6:  DISPUTE RESOLUTION 
 
6.2  BINDING DISPUTE RESOLUTION 
 

 Check Other – and add the following sentence: 
 

"Any remedies available in law or in equity." 
 

 
ARTICLE 8:  MISCELLANEOUS PROVISIONS 

 
8.2  Insert the following: 
 

"Payments are due 30 days after receipt of a valid Application for Payment.  After that 30 
 day period, interest may be charged at the rate of 1% per month not to exceed 12% per 
 annum." 

 
8.5 Delete paragraph 8.5 in its entirety and replace with the following: 
 

“The Contractor’s representative shall not be changed without ten days written notice to the 
Owner.” 

 
  

 
END OF SUPPLEMENT TO AGREEMENT BETWEEN OWNER AND CONTRACTOR 

 
 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 

 

 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

THIS PAGE INTENTIONALLY LEFT BLANK 
 
 

NOT F
OR B

ID
DIN

G P
URPOSES



STATE OF DELAWARE 

OFFICE OF MANAGEMENT AND BUDGET 

 

 

PERFORMANCE BOND 

 

        Bond Number:  ___________________ 

 

KNOW ALL PERSONS BY THESE PRESENTS, that we, ______________________, as principal 

(“Principal”), and ______________________, a ______________________ corporation, legally 

authorized to do business in the State of Delaware, as surety (“Surety”), are held and firmly bound 

unto the  ____________________________________________ (“Owner”) (insert State agency 

name), in the amount of _________________ ($___________), to be paid to Owner, for which 

payment well and truly to be made, we do bind ourselves, our and each and every of our heirs, 

executors, administrations, successors and assigns, jointly and severally, for and in the whole, 

firmly by these presents. 

 

Sealed with our seals and dated this __________ day of ____________, 20__. 

 

NOW THE CONDITION OF THIS OBLIGATION IS SUCH, that if Principal, who has been 

awarded by Owner that certain contract known as Contract No. ___________ dated the 

__________ day of ____________, 20__ (the “Contract”), which Contract is incorporated herein by 

reference, shall well and truly provide and furnish all materials, appliances and tools and perform all 

the work required under and pursuant to the terms and conditions of the Contract and the Contract 

Documents (as defined in the Contract) or any changes or modifications thereto made as therein 

provided, shall make good and reimburse Owner sufficient funds to pay the costs of completing the 

Contract that Owner may sustain by reason of any failure or default on the part of Principal, and 

shall also indemnify and save harmless Owner from all costs, damages and expenses arising out of 

or by reason of the performance of the Contract and for as long as provided by the Contract; then 

this obligation shall be void, otherwise to be and remain in full force and effect. 

 

Surety, for value received, hereby stipulates and agrees, if requested to do so by Owner, to fully 

perform and complete the work to be performed under the Contract pursuant to the terms, 

conditions and covenants thereof, if for any cause Principal fails or neglects to so fully perform and 

complete such work. 

 

Surety, for value received, for itself and its successors and assigns, hereby stipulates and agrees that 

the obligation of Surety and its bond shall be in no way impaired or affected by any extension of 

time, modification, omission, addition or change in or to the Contract or the work to be performed 

thereunder, or by any payment thereunder before the time required therein, or by any waiver of any 

provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be 

performed or any monies due or to become due thereunder; and Surety hereby waives notice of any 

and all such extensions, modifications, omissions, additions, changes, payments, waivers, 

assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all 

things done and omitted to be done by and in relation to assignees, subcontractors, and other NOT F
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transferees shall have the same effect as to Surety as though done or omitted to be done by or in 

relation to Principal. 

 

Surety hereby stipulates and agrees that no modifications, omissions or additions in or to the terms 

of the Contract shall in any way whatsoever affect the obligation of Surety and its bond. 

 

Any proceeding, legal or equitable, under this Bond may be brought in any court of competent 

jurisdiction in the State of Delaware.  Notices to Surety or Contractor may be mailed or delivered 

to them at their respective addresses shown below. 

 

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such 

of them as are corporations have caused their corporate seal to be hereto affixed and these presents 

to be signed by their duly authorized officers, the day and year first above written. 

 

PRINCIPAL 

 

     Name:         

 

Witness or Attest:  Address:         

 

      By:         (SEAL) 

Name:      Name: 

      Title: 

 (Corporate Seal) 

 

 

SURETY 

 

      Name:         

 

Witness or Attest:  Address:         

 

      By:         (SEAL) 

Name:      Name: 

      Title: 

 (Corporate Seal) 
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STATE OF DELAWARE 

OFFICE OF MANAGEMENT AND BUDGET 
 

 

PAYMENT BOND 

 

 

        Bond Number:  ___________________ 

 

 

KNOW ALL PERSONS BY THESE PRESENTS, that we, ____________________, as principal 

(“Principal”), and __________________, a ____________________ corporation, legally 

authorized to do business in the State of Delaware, as surety (“Surety”), are held and firmly bound 

unto the  ______________________________________________ (“Owner”) (insert State agency  

name), in the amount of _________________ ($___________), to be paid to Owner, for which 

payment well and truly to be made, we do bind ourselves, our and each and every of our heirs, 

executors, administrations, successors and assigns, jointly and severally, for and in the whole firmly 

by these presents. 

 

Sealed with our seals and dated this _____________ day of____________, 20__. 

 

NOW THE CONDITION OF THIS OBLIGATION IS SUCH, that if Principal, who has been 

awarded by Owner that certain contract known as Contract No. ____________dated the _______ 

day of _____________, 20__ (the “Contract”), which Contract is incorporated herein by reference, 

shall well and truly pay all and every person furnishing materials or performing labor or service in 

and about the performance of the work under the Contract, all and every sums of money due him, 

her, them or any of them, for all such materials, labor and service for which Principal is liable, 

shall make good and reimburse Owner sufficient funds to pay such costs in the completion of the 

Contract as Owner may sustain by reason of any failure or default on the part of Principal, and 

shall also indemnify and save harmless Owner from all costs, damages and expenses arising out of 

or by reason of the performance of the Contract and for as long as provided by the Contract; then 

this obligation shall be void, otherwise to be and remain in full force and effect. 

 

Surety, for value received, for itself and its successors and assigns, hereby stipulates and agrees that 

the obligation of Surety and its bond shall be in no way impaired or affected by any extension of 

time, modification, omission, addition or change in or to the Contract or the work to be performed 

thereunder, or by any payment thereunder before the time required therein, or by any waiver of any 

provisions thereof, or by any assignment, subletting or other transfer thereof or of any work to be 

performed or any monies due or to become due thereunder; and Surety hereby waives notice of any 

and all such extensions, modifications, omissions, additions, changes, payments, waivers, 

assignments, subcontracts and transfers and hereby expressly stipulates and agrees that any and all 

things done and omitted to be done by and in relation to assignees, subcontractors, and other 

transferees shall have the same effect as to Surety as though done or omitted to be done by or in 

relation to Principal. 

 

Surety hereby stipulates and agrees that no modifications, omission or additions in or to the terms 

of the Contract shall in any way whatsoever affect the obligation of Surety and its bond. 
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Any proceeding, legal or equitable, under this Bond may be brought in any court of competent 

jurisdiction in the State of Delaware.  Notices to Surety or Contractor may be mailed or delivered 

to them at their respective addresses shown below. 

 

IN WITNESS WHEREOF, Principal and Surety have hereunto set their hand and seals, and such 

of them as are corporations have caused their corporate seal to be hereto affixed and these presents 

to be signed by their duly authorized officers, the day and year first above written. 

 

 

PRINCIPAL 

 

      Name:         

 

Witness or Attest:  Address:         

 

 

      By:        (SEAL) 

Name:       Name: 

      Title: 

 (Corporate Seal) 

 

 

SURETY 

 

 

      Name:         

 

Witness or Attest:  Address:         

 

 

      By:        (SEAL) 

Name:      Name: 

      Title: 

 (Corporate Seal) 
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 GENERAL CONDITIONS 
 
 TO THE 
 
 CONTRACT 
 
 
 
 
 
 
The General Conditions of this Contract are as stated in the American Institute of Architects Document AIA 
A201 (2007 Edition) entitled General Conditions of the Contract for Construction and is part of this project 
manual as if herein written in full. 
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ADDITIONS AND DELETIONS: 

The author of this document 

has added information 

needed for its completion. 

The author may also have 

revised the text of the 

original AIA standard form. 

An Additions and Deletions 

Report that notes added 

information as well as 

revisions to the standard 

form text is available from 

the author and should be 

reviewed. 

This document has important 

legal consequences. 

Consultation with an 

attorney is encouraged with 

respect to its completion 

or modification. 

ELECTRONIC COPYING of any 

portion of this AIA
®  
Document 

to another electronic file is 

prohibited and constitutes a 

violation of copyright laws 
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INDEX 
(Topics and numbers in bold are section headings.) 

 

 

Acceptance of Nonconforming Work 

9.6.6, 9.9.3, 12.3 

Acceptance of Work 

9.6.6, 9.8.2, 9.9.3, 9.10.1, 9.10.3, 12.3 

Access to Work 

3.16, 6.2.1, 12.1 

Accident Prevention 

10 

Acts and Omissions 

3.2, 3.3.2, 3.12.8, 3.18, 4.2.3, 8.3.1, 9.5.1, 10.2.5, 

10.2.8, 13.4.2, 13.7, 14.1, 15.2 

Addenda 

1.1.1, 3.11.1 

Additional Costs, Claims for 

3.7.4, 3.7.5, 6.1.1, 7.3.7.5, 10.3, 15.1.4 

Additional Inspections and Testing 

9.4.2, 9.8.3, 12.2.1, 13.5 

Additional Insured 

11.1.4 

Additional Time, Claims for 

3.2.4, 3.7.4, 3.7.5, 3.10.2, 8.3.2, 15.1.5 

Administration of the Contract 

3.1.3, 4.2, 9.4, 9.5 

Advertisement or Invitation to Bid 

1.1.1 

Aesthetic Effect 

4.2.13 

Allowances 

3.8, 7.3.8 

All-risk Insurance 

11.3.1, 11.3.1.1 

Applications for Payment 

4.2.5, 7.3.9, 9.2, 9.3, 9.4, 9.5.1, 9.6.3, 9.7, 9.10, 

11.1.3 

Approvals 

2.1.1, 2.2.2, 2.4, 3.1.3, 3.10.2, 3.12.8, 3.12.9, 3.12.10, 

4.2.7, 9.3.2, 13.5.1 

Arbitration 

8.3.1, 11.3.10, 13.1.1, 15.3.2, 15.4  

ARCHITECT 

4 

Architect, Definition of 

4.1.1 

Architect, Extent of Authority 

2.4.1, 3.12.7, 4.1, 4.2, 5.2, 6.3, 7.1.2, 7.3.7, 7.4, 9.2, 

9.3.1, 9.4, 9.5, 9.6.3, 9.8, 9.10.1, 9.10.3, 12.1, 12.2.1, 

13.5.1, 13.5.2, 14.2.2, 14.2.4, 15.1.3, 15.2.1 

Architect, Limitations of Authority and 

Responsibility 

2.1.1, 3.12.4, 3.12.8, 3.12.10, 4.1.2, 4.2.1, 4.2.2, 

4.2.3, 4.2.6, 4.2.7, 4.2.10, 4.2.12, 4.2.13, 5.2.1, 7.4, 

9.4.2, 9.5.3, 9.6.4, 15.1.3, 15.2 

Architect’s Additional Services and Expenses 

2.4.1, 11.3.1.1, 12.2.1, 13.5.2, 13.5.3, 14.2.4 

Architect’s Administration of the Contract 

3.1.3, 4.2, 3.7.4, 15.2, 9.4.1, 9.5 

Architect’s Approvals 

2.4.1, 3.1.3, 3.5, 3.10.2, 4.2.7 

Architect’s Authority to Reject Work 

3.5, 4.2.6, 12.1.2, 12.2.1 

Architect’s Copyright 

1.1.7, 1.5 

Architect’s Decisions 

3.7.4, 4.2.6, 4.2.7, 4.2.11, 4.2.12, 4.2.13, 4.2.14, 6.3, 

7.3.7, 7.3.9, 8.1.3, 8.3.1, 9.2, 9.4.1, 9.5, 9.8.4, 9.9.1, 

13.5.2, 15.2, 15.3 

Architect’s Inspections 

3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.8.3, 9.9.2, 9.10.1, 13.5 

Architect’s Instructions 

3.2.4, 3.3.1, 4.2.6, 4.2.7, 13.5.2 

Architect’s Interpretations 

4.2.11, 4.2.12 

Architect’s Project Representative 

4.2.10 

Architect’s Relationship with Contractor 

1.1.2, 1.5, 3.1.3, 3.2.2, 3.2.3, 3.2.4, 3.3.1, 3.4.2, 3.5, 

3.7.4, 3.7.5, 3.9.2, 3.9.3, 3.10, 3.11, 3.12, 3.16, 3.18, 

4.1.2, 4.1.3, 4.2, 5.2, 6.2.2, 7, 8.3.1, 9.2, 9.3, 9.4, 9.5, 

9.7, 9.8, 9.9, 10.2.6, 10.3, 11.3.7, 12, 13.4.2, 13.5, 

15.2 

Architect’s Relationship with Subcontractors 

1.1.2, 4.2.3, 4.2.4, 4.2.6, 9.6.3, 9.6.4, 11.3.7 

Architect’s Representations 

9.4.2, 9.5.1, 9.10.1 

Architect’s Site Visits 

3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.5.1, 9.9.2, 9.10.1, 13.5 

Asbestos 

10.3.1 

Attorneys’ Fees 

3.18.1, 9.10.2, 10.3.3 

Award of Separate Contracts 

6.1.1, 6.1.2 

Award of Subcontracts and Other Contracts for 

Portions of the Work 

5.2 

Basic Definitions 

1.1 

Bidding Requirements 

1.1.1, 5.2.1, 11.4.1 

Binding Dispute Resolution 

9.7, 11.3.9, 11.3.10, 13.1.1, 15.2.5, 15.2.6.1, 15.3.1, 

15.3.2, 15.4.1 

Boiler and Machinery Insurance 

11.3.2 

Bonds, Lien 

7.3.7.4, 9.10.2, 9.10.3 

Bonds, Performance, and Payment 

7.3.7.4, 9.6.7, 9.10.3, 11.3.9, 11.4 
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Building Permit 

3.7.1 

Capitalization 

1.3 

Certificate of Substantial Completion 

9.8.3, 9.8.4, 9.8.5 

Certificates for Payment 

4.2.1, 4.2.5, 4.2.9, 9.3.3, 9.4, 9.5, 9.6.1, 9.6.6, 9.7, 

9.10.1, 9.10.3, 14.1.1.3, 14.2.4, 15.1.3 

Certificates of Inspection, Testing or Approval 

13.5.4 

Certificates of Insurance 

9.10.2, 11.1.3 

Change Orders 

1.1.1, 2.4.1, 3.4.2, 3.7.4, 3.8.2.3, 3.11.1, 3.12.8, 4.2.8, 

5.2.3, 7.1.2, 7.1.3, 7.2, 7.3.2, 7.3.6, 7.3.9, 7.3.10, 

8.3.1, 9.3.1.1, 9.10.3, 10.3.2, 11.3.1.2, 11.3.4, 11.3.9, 

12.1.2, 15.1.3 

Change Orders, Definition of 

7.2.1 

CHANGES IN THE WORK 

2.2.1, 3.11, 4.2.8, 7, 7.2.1, 7.3.1, 7.4, 8.3.1, 9.3.1.1, 

11.3.9 

Claims, Definition of 

15.1.1 

CLAIMS AND DISPUTES 

3.2.4, 6.1.1, 6.3, 7.3.9, 9.3.3, 9.10.4, 10.3.3, 15, 15.4 

Claims and Timely Assertion of Claims 

15.4.1 

Claims for Additional Cost 

3.2.4, 3.7.4, 6.1.1, 7.3.9, 10.3.2, 15.1.4 

Claims for Additional Time 

3.2.4, 3.7.46.1.1, 8.3.2, 10.3.2, 15.1.5 

Concealed or Unknown Conditions, Claims for 

3.7.4 

Claims for Damages 

3.2.4, 3.18, 6.1.1, 8.3.3, 9.5.1, 9.6.7, 10.3.3, 11.1.1, 

11.3.5, 11.3.7, 14.1.3, 14.2.4, 15.1.6 

Claims Subject to Arbitration 

15.3.1, 15.4.1 

Cleaning Up 

3.15, 6.3 

Commencement of the Work, Conditions Relating to 

2.2.1, 3.2.2, 3.4.1, 3.7.1, 3.10.1, 3.12.6, 5.2.1, 5.2.3, 

6.2.2, 8.1.2, 8.2.2, 8.3.1, 11.1, 11.3.1, 11.3.6, 11.4.1, 

15.1.4 

Commencement of the Work, Definition of 

8.1.2 

Communications Facilitating Contract 

Administration 

3.9.1, 4.2.4 

Completion, Conditions Relating to 

3.4.1, 3.11, 3.15, 4.2.2, 4.2.9, 8.2, 9.4.2, 9.8, 9.9.1, 

9.10, 12.2, 13.7, 14.1.2 

COMPLETION, PAYMENTS AND 

9 

Completion, Substantial 

4.2.9, 8.1.1, 8.1.3, 8.2.3, 9.4.2, 9.8, 9.9.1, 9.10.3, 

12.2, 13.7 

Compliance with Laws 

1.6.1, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 4.1.1, 9.6.4, 

10.2.2, 11.1, 11.3, 13.1, 13.4, 13.5.1, 13.5.2, 13.6, 

14.1.1, 14.2.1.3, 15.2.8, 15.4.2, 15.4.3 

Concealed or Unknown Conditions 

3.7.4, 4.2.8, 8.3.1, 10.3 

Conditions of the Contract 

1.1.1, 6.1.1, 6.1.4 

Consent, Written 

3.4.2, 3.7.4, 3.12.8, 3.14.2, 4.1.2, 9.3.2, 9.8.5, 9.9.1, 

9.10.2, 9.10.3, 11.3.1, 13.2, 13.4.2, 15.4.4.2 

Consolidation or Joinder 

15.4.4 

CONSTRUCTION BY OWNER OR BY 

SEPARATE CONTRACTORS 

1.1.4, 6 

Construction Change Directive, Definition of 

7.3.1 

Construction Change Directives 

1.1.1, 3.4.2, 3.12.8, 4.2.8, 7.1.1, 7.1.2, 7.1.3, 7.3, 

9.3.1.1 

Construction Schedules, Contractor’s 

3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.5.2 

Contingent Assignment of Subcontracts 

5.4, 14.2.2.2 

Continuing Contract Performance 

15.1.3 

Contract, Definition of 

1.1.2 

CONTRACT, TERMINATION OR 

SUSPENSION OF THE 

5.4.1.1, 11.3.9, 14 

Contract Administration 

3.1.3, 4, 9.4, 9.5 

Contract Award and Execution, Conditions Relating 

to 

3.7.1, 3.10, 5.2, 6.1, 11.1.3, 11.3.6, 11.4.1 

Contract Documents, Copies Furnished and Use of 

1.5.2, 2.2.5, 5.3 

Contract Documents, Definition of 

1.1.1 

Contract Sum 

3.7.4, 3.8, 5.2.3, 7.2, 7.3, 7.4, 9.1, 9.4.2, 9.5.1.4, 

9.6.7, 9.7, 10.3.2, 11.3.1, 14.2.4, 14.3.2, 15.1.4, 

15.2.5 

Contract Sum, Definition of 

9.1 

Contract Time 

3.7.4, 3.7.5, 3.10.2, 5.2.3, 7.2.1.3, 7.3.1, 7.3.5, 7.4, 

8.1.1, 8.2.1, 8.3.1, 9.5.1, 9.7, 10.3.2, 12.1.1, 14.3.2, 

15.1.5.1, 15.2.5 

Contract Time, Definition of 

8.1.1 
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CONTRACTOR 

3 

Contractor, Definition of 

3.1, 6.1.2 

Contractor’s Construction Schedules 

3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.5.2 

Contractor’s Employees 

3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 10.2, 10.3, 

11.1.1, 11.3.7, 14.1, 14.2.1.1 

Contractor’s Liability Insurance 

11.1 

Contractor’s Relationship with Separate Contractors 

and Owner’s Forces 

3.12.5, 3.14.2, 4.2.4, 6, 11.3.7, 12.1.2, 12.2.4 

Contractor’s Relationship with Subcontractors 

1.2.2, 3.3.2, 3.18.1, 3.18.2, 5, 9.6.2, 9.6.7, 9.10.2, 

11.3.1.2, 11.3.7, 11.3.8 

Contractor’s Relationship with the Architect 

1.1.2, 1.5, 3.1.3, 3.2.2, 3.2.3, 3.2.4, 3.3.1, 3.4.2, 3.5, 

3.7.4, 3.10, 3.11, 3.12, 3.16, 3.18, 4.1.3, 4.2, 5.2, 

6.2.2, 7, 8.3.1, 9.2, 9.3, 9.4, 9.5, 9.7, 9.8, 9.9, 10.2.6, 

10.3, 11.3.7, 12, 13.5, 15.1.2, 15.2.1 

Contractor’s Representations 

3.2.1, 3.2.2, 3.5, 3.12.6, 6.2.2, 8.2.1, 9.3.3, 9.8.2 

Contractor’s Responsibility for Those Performing the 

Work 

3.3.2, 3.18, 5.3.1, 6.1.3, 6.2, 9.5.1, 10.2.8 

Contractor’s Review of Contract Documents 

3.2 

Contractor’s Right to Stop the Work 

9.7 

Contractor’s Right to Terminate the Contract 

14.1, 15.1.6 

Contractor’s Submittals 

3.10, 3.11, 3.12.4, 4.2.7, 5.2.1, 5.2.3, 9.2, 9.3, 9.8.2, 

9.8.3, 9.9.1, 9.10.2, 9.10.3, 11.1.3, 11.4.2 

Contractor’s Superintendent 

3.9, 10.2.6 

Contractor’s Supervision and Construction 

Procedures 

1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 

7.1.3, 7.3.5, 7.3.7, 8.2, 10, 12, 14, 15.1.3 

Contractual Liability Insurance 

11.1.1.8, 11.2 

Coordination and Correlation 

1.2, 3.2.1, 3.3.1, 3.10, 3.12.6, 6.1.3, 6.2.1 

Copies Furnished of Drawings and Specifications 

1.5, 2.2.5, 3.11 

Copyrights 

1.5, 3.17 

Correction of Work 

2.3, 2.4, 3.7.3, 9.4.2, 9.8.2, 9.8.3, 9.9.1, 12.1.2, 12.2 

Correlation and Intent of the Contract Documents 

1.2 

Cost, Definition of 

7.3.7 

Costs 

2.4.1, 3.2.4, 3.7.3, 3.8.2, 3.15.2, 5.4.2, 6.1.1, 6.2.3, 

7.3.3.3, 7.3.7, 7.3.8, 7.3.9, 9.10.2, 10.3.2, 10.3.6, 

11.3, 12.1.2, 12.2.1, 12.2.4, 13.5, 14 

Cutting and Patching 

3.14, 6.2.5  

Damage to Construction of Owner or Separate 

Contractors 

3.14.2, 6.2.4, 10.2.1.2, 10.2.5, 10.4, 11.1.1, 11.3, 

12.2.4 

Damage to the Work 

3.14.2, 9.9.1, 10.2.1.2, 10.2.5, 10.4.1, 11.3.1, 12.2.4 

Damages, Claims for 

3.2.4, 3.18, 6.1.1, 8.3.3, 9.5.1, 9.6.7, 10.3.3, 11.1.1, 

11.3.5, 11.3.7, 14.1.3, 14.2.4, 15.1.6 

Damages for Delay 

6.1.1, 8.3.3, 9.5.1.6, 9.7, 10.3.2 

Date of Commencement of the Work, Definition of 

8.1.2 

Date of Substantial Completion, Definition of 

8.1.3 

Day, Definition of 

8.1.4 

Decisions of the Architect 

3.7.4, 4.2.6, 4.2.7, 4.2.11, 4.2.12, 4.2.13, 15.2, 6.3, 

7.3.7, 7.3.9, 8.1.3, 8.3.1, 9.2, 9.4, 9.5.1, 9.8.4, 9.9.1, 

13.5.2, 14.2.2, 14.2.4, 15.1, 15.2 

Decisions to Withhold Certification 

9.4.1, 9.5, 9.7, 14.1.1.3 

Defective or Nonconforming Work, Acceptance, 

Rejection and Correction of 

2.3.1, 2.4.1, 3.5, 4.2.6, 6.2.5, 9.5.1, 9.5.2, 9.6.6, 9.8.2, 

9.9.3, 9.10.4, 12.2.1 

Definitions 

1.1, 2.1.1, 3.1.1, 3.5, 3.12.1, 3.12.2, 3.12.3, 4.1.1, 

15.1.1, 5.1, 6.1.2, 7.2.1, 7.3.1, 8.1, 9.1, 9.8.1 

Delays and Extensions of Time 

3.2, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 

10.3.2, 10.4.1, 14.3.2, 15.1.5, 15.2.5 

Disputes 

6.3, 7.3.9, 15.1, 15.2 

Documents and Samples at the Site 

3.11 

Drawings, Definition of 

1.1.5 

Drawings and Specifications, Use and Ownership of 

3.11 

Effective Date of Insurance 

8.2.2, 11.1.2 

Emergencies 

10.4, 14.1.1.2, 15.1.4 

Employees, Contractor’s 

3.3.2, 3.4.3, 3.8.1, 3.9, 3.18.2, 4.2.3, 4.2.6, 10.2, 
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Equipment, Labor, Materials or 

1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13.1, 3.15.1, 

4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.7, 9.3.2, 9.3.3, 9.5.1.3, 

9.10.2, 10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2 

Execution and Progress of the Work 

1.1.3, 1.2.1, 1.2.2, 2.2.3, 2.2.5, 3.1, 3.3.1, 3.4.1, 3.5, 

3.7.1, 3.10.1, 3.12, 3.14, 4.2, 6.2.2, 7.1.3, 7.3.5, 8.2, 

9.5.1, 9.9.1, 10.2, 10.3, 12.2, 14.2, 14.3.1, 15.1.3 

Extensions of Time 

3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3, 7.4, 9.5.1, 9.7, 10.3.2, 

10.4.1, 14.3, 15.1.5, 15.2.5 

Failure of Payment 

9.5.1.3, 9.7, 9.10.2, 13.6, 14.1.1.3, 14.2.1.2 

Faulty Work 

(See Defective or Nonconforming Work) 

Final Completion and Final Payment 

4.2.1, 4.2.9, 9.8.2, 9.10, 11.1.2, 11.1.3, 11.3.1, 11.3.5, 

12.3.1, 14.2.4, 14.4.3 

Financial Arrangements, Owner’s 

2.2.1, 13.2.2, 14.1.1.4 

Fire and Extended Coverage Insurance 

11.3.1.1 

GENERAL PROVISIONS 

1 

Governing Law 

13.1 

Guarantees (See Warranty) 

Hazardous Materials 

10.2.4, 10.3 

Identification of Subcontractors and Suppliers 

5.2.1 

Indemnification 

3.17, 3.18, 9.10.2, 10.3.3, 10.3.5, 10.3.6, 11.3.1.2, 

11.3.7 

Information and Services Required of the Owner 

2.1.2, 2.2, 3.2.2, 3.12.4, 3.12.10, 6.1.3, 6.1.4, 6.2.5, 

9.6.1, 9.6.4, 9.9.2, 9.10.3, 10.3.3, 11.2, 11.4, 13.5.1, 

13.5.2, 14.1.1.4, 14.1.4, 15.1.3 

Initial Decision 

15.2 

Initial Decision Maker, Definition of 

1.1.8 

Initial Decision Maker, Decisions 

14.2.2, 14.2.4, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 15.2.5 

Initial Decision Maker, Extent of Authority 

14.2.2, 14.2.4, 15.1.3, 15.2.1, 15.2.2, 15.2.3, 15.2.4, 

15.2.5 

Injury or Damage to Person or Property 

10.2.8, 10.4.1 

Inspections 

3.1.3, 3.3.3, 3.7.1, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 

9.9.2, 9.10.1, 12.2.1, 13.5 

Instructions to Bidders 

1.1.1 

Instructions to the Contractor 

3.2.4, 3.3.1, 3.8.1, 5.2.1, 7, 8.2.2, 12, 13.5.2 

Instruments of Service, Definition of 

1.1.7 

Insurance 

3.18.1, 6.1.1, 7.3.7, 9.3.2, 9.8.4, 9.9.1, 9.10.2, 11 

Insurance, Boiler and Machinery 

11.3.2 

Insurance, Contractor’s Liability 

11.1 

Insurance, Effective Date of 

8.2.2, 11.1.2 

Insurance, Loss of Use 

11.3.3 

Insurance, Owner’s Liability 

11.2 

Insurance, Property 

10.2.5, 11.3 

Insurance, Stored Materials 

9.3.2 

INSURANCE AND BONDS 

11 

Insurance Companies, Consent to Partial Occupancy 

9.9.1 

Intent of the Contract Documents 

1.2.1, 4.2.7, 4.2.12, 4.2.13, 7.4 

Interest 

13.6 

Interpretation 

1.2.3, 1.4, 4.1.1, 5.1, 6.1.2, 15.1.1 

Interpretations, Written 

4.2.11, 4.2.12, 15.1.4 

Judgment on Final Award 

15.4.2 

Labor and Materials, Equipment 

1.1.3, 1.1.6, 3.4, 3.5, 3.8.2, 3.8.3, 3.12, 3.13, 3.15.1, 

4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.7, 9.3.2, 9.3.3, 9.5.1.3, 

9.10.2, 10.2.1, 10.2.4, 14.2.1.1, 14.2.1.2 

Labor Disputes 

8.3.1 

Laws and Regulations 

1.5, 3.2.3, 3.6, 3.7, 3.12.10, 3.13.1, 4.1.1, 9.6.4, 9.9.1, 

10.2.2, 11.1.1, 11.3, 13.1.1, 13.4, 13.5.1, 13.5.2, 

13.6.1, 14, 15.2.8, 15.4 

Liens 

2.1.2, 9.3.3, 9.10.2, 9.10.4, 15.2.8 

Limitations, Statutes of 

12.2.5, 13.7, 15.4.1.1 

Limitations of Liability 

2.3.1, 3.2.2, 3.5, 3.12.10, 3.17, 3.18.1, 4.2.6, 4.2.7, 

4.2.12, 6.2.2, 9.4.2, 9.6.4, 9.6.7, 10.2.5, 10.3.3, 

11.1.2, 11.2, 11.3.7, 12.2.5, 13.4.2 

Limitations of Time 

2.1.2, 2.2, 2.4, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2.7, 

5.2, 5.3.1, 5.4.1, 6.2.4, 7.3, 7.4, 8.2, 9.2, 9.3.1, 9.3.3, 

9.4.1, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 11.1.3, 11.3.1.5, 

11.3.6, 11.3.10, 12.2, 13.5, 13.7, 14, 15 

Loss of Use Insurance 

11.3.3 
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Material Suppliers 

1.5, 3.12.1, 4.2.4, 4.2.6, 5.2.1, 9.3, 9.4.2, 9.6, 9.10.5 

Materials, Hazardous 

10.2.4, 10.3 

Materials, Labor, Equipment and 

1.1.3, 1.1.6, 1.5.1, 3.4.1, 3.5, 3.8.2, 3.8.3, 3.12, 

3.13.1, 3.15.1, 4.2.6, 4.2.7, 5.2.1, 6.2.1, 7.3.7, 9.3.2, 

9.3.3, 9.5.1.3, 9.10.2, 10.2.1.2, 10.2.4, 14.2.1.1, 

14.2.1.2 

Means, Methods, Techniques, Sequences and 

Procedures of Construction 

3.3.1, 3.12.10, 4.2.2, 4.2.7, 9.4.2 

Mechanic’s Lien 

2.1.2, 15.2.8 

Mediation 

8.3.1, 10.3.5, 10.3.6, 15.2.1, 15.2.5, 15.2.6, 15.3, 

15.4.1 

Minor Changes in the Work 

1.1.1, 3.12.8, 4.2.8, 7.1, 7.4 

MISCELLANEOUS PROVISIONS 

13 

Modifications, Definition of 

1.1.1 

Modifications to the Contract 

1.1.1, 1.1.2, 3.11, 4.1.2, 4.2.1, 5.2.3, 7, 8.3.1, 9.7, 

10.3.2, 11.3.1 

Mutual Responsibility 

6.2 

Nonconforming Work, Acceptance of 

9.6.6, 9.9.3, 12.3 

Nonconforming Work, Rejection and Correction of 

2.3.1, 2.4.1, 3.5, 4.2.6, 6.2.4, 9.5.1, 9.8.2, 9.9.3, 

9.10.4, 12.2.1 

Notice 

2.2.1, 2.3.1, 2.4.1, 3.2.4, 3.3.1, 3.7.2, 3.12.9, 5.2.1, 

9.7, 9.10, 10.2.2, 11.1.3, 12.2.2.1, 13.3, 13.5.1, 

13.5.2, 14.1, 14.2, 15.2.8, 15.4.1 

Notice, Written 

2.3.1, 2.4.1, 3.3.1, 3.9.2, 3.12.9, 3.12.10, 5.2.1, 9.7, 

9.10, 10.2.2, 10.3, 11.1.3, 11.3.6, 12.2.2.1, 13.3, 14, 

15.2.8, 15.4.1 

Notice of Claims 

3.7.4, 10.2.8, 15.1.2, 15.4 

Notice of Testing and Inspections 

13.5.1, 13.5.2 

Observations, Contractor’s 

3.2, 3.7.4 

Occupancy 

2.2.2, 9.6.6, 9.8, 11.3.1.5 

Orders, Written 

1.1.1, 2.3, 3.9.2, 7, 8.2.2, 11.3.9, 12.1, 12.2.2.1, 

13.5.2, 14.3.1 

OWNER 

2 

Owner, Definition of 

2.1.1 

Owner, Information and Services Required of the 

2.1.2, 2.2, 3.2.2, 3.12.10, 6.1.3, 6.1.4, 6.2.5, 9.3.2, 

9.6.1, 9.6.4, 9.9.2, 9.10.3, 10.3.3, 11.2, 11.3, 13.5.1, 

13.5.2, 14.1.1.4, 14.1.4, 15.1.3 

Owner’s Authority 

1.5, 2.1.1, 2.3.1, 2.4.1, 3.4.2, 3.8.1, 3.12.10, 3.14.2, 

4.1.2, 4.1.3, 4.2.4, 4.2.9, 5.2.1, 5.2.4, 5.4.1, 6.1, 6.3, 

7.2.1, 7.3.1, 8.2.2, 8.3.1, 9.3.1, 9.3.2, 9.5.1, 9.6.4, 

9.9.1, 9.10.2, 10.3.2, 11.1.3, 11.3.3, 11.3.10, 12.2.2, 

12.3.1, 13.2.2, 14.3, 14.4, 15.2.7 

Owner’s Financial Capability 

2.2.1, 13.2.2, 14.1.1.4 

Owner’s Liability Insurance 

11.2 

Owner’s Relationship with Subcontractors 

1.1.2, 5.2, 5.3, 5.4, 9.6.4, 9.10.2, 14.2.2 

Owner’s Right to Carry Out the Work 

2.4, 14.2.2 

Owner’s Right to Clean Up 

6.3 

Owner’s Right to Perform Construction and to 

Award Separate Contracts 

6.1 

Owner’s Right to Stop the Work 

2.3 

Owner’s Right to Suspend the Work 

14.3 

Owner’s Right to Terminate the Contract 

14.2 

Ownership and Use of Drawings, Specifications 

and Other Instruments of Service 

1.1.1, 1.1.6, 1.1.7, 1.5, 2.2.5, 3.2.2, 3.11.1, 3.17, 

4.2.12, 5.3.1 

Partial Occupancy or Use 

9.6.6, 9.9, 11.3.1.5 

Patching, Cutting and 

3.14, 6.2.5 

Patents 

3.17 

Payment, Applications for 

4.2.5, 7.3.9, 9.2, 9.3, 9.4, 9.5, 9.6.3, 9.7, 9.8.5, 9.10.1, 

14.2.3, 14.2.4, 14.4.3 

Payment, Certificates for 

4.2.5, 4.2.9, 9.3.3, 9.4, 9.5, 9.6.1, 9.6.6, 9.7, 9.10.1, 

9.10.3, 13.7, 14.1.1.3, 14.2.4 

Payment, Failure of 

9.5.1.3, 9.7, 9.10.2, 13.6, 14.1.1.3, 14.2.1.2 

Payment, Final 

4.2.1, 4.2.9, 9.8.2, 9.10, 11.1.2, 11.1.3, 11.4.1, 12.3.1, 

13.7, 14.2.4, 14.4.3 

Payment Bond, Performance Bond and 

7.3.7.4, 9.6.7, 9.10.3, 11.4 

Payments, Progress 

9.3, 9.6, 9.8.5, 9.10.3, 13.6, 14.2.3, 15.1.3 

PAYMENTS AND COMPLETION 

9 
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Payments to Subcontractors 

5.4.2, 9.5.1.3, 9.6.2, 9.6.3, 9.6.4, 9.6.7, 14.2.1.2 

PCB 

10.3.1 

Performance Bond and Payment Bond 

7.3.7.4, 9.6.7, 9.10.3, 11.4 

Permits, Fees, Notices and Compliance with Laws 

2.2.2, 3.7, 3.13, 7.3.7.4, 10.2.2 

PERSONS AND PROPERTY, PROTECTION 

OF 

10 

Polychlorinated Biphenyl 

10.3.1 

Product Data, Definition of 

3.12.2 

Product Data and Samples, Shop Drawings 

3.11, 3.12, 4.2.7 

Progress and Completion 

4.2.2, 8.2, 9.8, 9.9.1, 14.1.4, 15.1.3 

Progress Payments 

9.3, 9.6, 9.8.5, 9.10.3, 13.6, 14.2.3, 15.1.3 

Project, Definition of 

1.1.4 

Project Representatives 

4.2.10 

Property Insurance 

10.2.5, 11.3 

PROTECTION OF PERSONS AND PROPERTY 

10 

Regulations and Laws 

1.5, 3.2.3, 3.6, 3.7, 3.12.10, 3.13, 4.1.1, 9.6.4, 9.9.1, 

10.2.2, 11.1, 11.4, 13.1, 13.4, 13.5.1, 13.5.2, 13.6, 14, 

15.2.8, 15.4 

Rejection of Work 

3.5, 4.2.6, 12.2.1 

Releases and Waivers of Liens 

9.10.2 

Representations 

3.2.1, 3.5, 3.12.6, 6.2.2, 8.2.1, 9.3.3, 9.4.2, 9.5.1, 

9.8.2, 9.10.1 

Representatives 

2.1.1, 3.1.1, 3.9, 4.1.1, 4.2.1, 4.2.2, 4.2.10, 5.1.1, 

5.1.2, 13.2.1 

Responsibility for Those Performing the Work 

3.3.2, 3.18, 4.2.3, 5.3.1, 6.1.3, 6.2, 6.3, 9.5.1, 10 

Retainage 

9.3.1, 9.6.2, 9.8.5, 9.9.1, 9.10.2, 9.10.3 

Review of Contract Documents and Field 

Conditions by Contractor 

3.2, 3.12.7, 6.1.3 

Review of Contractor’s Submittals by Owner and 

Architect 

3.10.1, 3.10.2, 3.11, 3.12, 4.2, 5.2, 6.1.3, 9.2, 9.8.2 

Review of Shop Drawings, Product Data and 

Samples by Contractor 

3.12 

Rights and Remedies 

1.1.2, 2.3, 2.4, 3.5, 3.7.4, 3.15.2, 4.2.6, 5.3, 5.4, 6.1, 

6.3, 7.3.1, 8.3, 9.5.1, 9.7, 10.2.5, 10.3, 12.2.2, 12.2.4, 

13.4, 14, 15.4 

Royalties, Patents and Copyrights 

3.17 

Rules and Notices for Arbitration 

15.4.1 

Safety of Persons and Property 

10.2, 10.4 

Safety Precautions and Programs 

3.3.1, 4.2.2, 4.2.7, 5.3.1, 10.1, 10.2, 10.4 

Samples, Definition of 

3.12.3 

Samples, Shop Drawings, Product Data and 

3.11, 3.12, 4.2.7 

Samples at the Site, Documents and 

3.11 

Schedule of Values 

9.2, 9.3.1 

Schedules, Construction 

3.10, 3.12.1, 3.12.2, 6.1.3, 15.1.5.2 

Separate Contracts and Contractors 

1.1.4, 3.12.5, 3.14.2, 4.2.4, 4.2.7, 6, 8.3.1, 12.1.2 

Shop Drawings, Definition of 

3.12.1 

Shop Drawings, Product Data and Samples 

3.11, 3.12, 4.2.7 

Site, Use of 

3.13, 6.1.1, 6.2.1 

Site Inspections 

3.2.2, 3.3.3, 3.7.1, 3.7.4, 4.2, 9.4.2, 9.10.1, 13.5 

Site Visits, Architect’s 

3.7.4, 4.2.2, 4.2.9, 9.4.2, 9.5.1, 9.9.2, 9.10.1, 13.5 

Special Inspections and Testing 

4.2.6, 12.2.1, 13.5 

Specifications, Definition of 

1.1.6 

Specifications 

1.1.1, 1.1.6, 1.2.2, 1.5, 3.11, 3.12.10, 3.17, 4.2.14 

Statute of Limitations 

13.7, 15.4.1.1 

Stopping the Work 

2.3, 9.7, 10.3, 14.1 

Stored Materials 

6.2.1, 9.3.2, 10.2.1.2, 10.2.4 

Subcontractor, Definition of 

5.1.1 

SUBCONTRACTORS 

5 

Subcontractors, Work by 

1.2.2, 3.3.2, 3.12.1, 4.2.3, 5.2.3, 5.3, 5.4, 9.3.1.2, 

9.6.7 

Subcontractual Relations 

5.3, 5.4, 9.3.1.2, 9.6, 9.10, 10.2.1, 14.1, 14.2.1 NOT F
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Submittals 

3.10, 3.11, 3.12, 4.2.7, 5.2.1, 5.2.3, 7.3.7, 9.2, 9.3, 

9.8, 9.9.1, 9.10.2, 9.10.3, 11.1.3 

Submittal Schedule 

3.10.2, 3.12.5, 4.2.7 

Subrogation, Waivers of 

6.1.1, 11.3.7 

Substantial Completion 

4.2.9, 8.1.1, 8.1.3, 8.2.3, 9.4.2, 9.8, 9.9.1, 9.10.3, 

12.2, 13.7 

Substantial Completion, Definition of 

9.8.1 

Substitution of Subcontractors 

5.2.3, 5.2.4 

Substitution of Architect 

4.1.3 

Substitutions of Materials 

3.4.2, 3.5, 7.3.8 

Sub-subcontractor, Definition of 

5.1.2 

Subsurface Conditions 

3.7.4 

Successors and Assigns 

13.2 

Superintendent 

3.9, 10.2.6 

Supervision and Construction Procedures 

1.2.2, 3.3, 3.4, 3.12.10, 4.2.2, 4.2.7, 6.1.3, 6.2.4, 

7.1.3, 7.3.7, 8.2, 8.3.1, 9.4.2, 10, 12, 14, 15.1.3 

Surety 

5.4.1.2, 9.8.5, 9.10.2, 9.10.3, 14.2.2, 15.2.7 

Surety, Consent of 

9.10.2, 9.10.3 

Surveys 

2.2.3 

Suspension by the Owner for Convenience 

14.3 

Suspension of the Work 

5.4.2, 14.3 

Suspension or Termination of the Contract 

5.4.1.1, 14 

Taxes 

3.6, 3.8.2.1, 7.3.7.4 

Termination by the Contractor 

14.1, 15.1.6 

Termination by the Owner for Cause 

5.4.1.1, 14.2, 15.1.6 

Termination by the Owner for Convenience 

14.4 

Termination of the Architect 

4.1.3 

Termination of the Contractor 

14.2.2 

TERMINATION OR SUSPENSION OF THE 

CONTRACT 

14 

Tests and Inspections 

3.1.3, 3.3.3, 4.2.2, 4.2.6, 4.2.9, 9.4.2, 9.8.3, 9.9.2, 

9.10.1, 10.3.2, 11.4.1.1, 12.2.1, 13.5 

TIME 

8 

Time, Delays and Extensions of 

3.2.4, 3.7.4, 5.2.3, 7.2.1, 7.3.1, 7.4, 8.3, 9.5.1, 9.7, 

10.3.2, 10.4.1, 14.3.2, 15.1.5, 15.2.5 

Time Limits 

2.1.2, 2.2, 2.4, 3.2.2, 3.10, 3.11, 3.12.5, 3.15.1, 4.2, 

5.2, 5.3, 5.4, 6.2.4, 7.3, 7.4, 8.2, 9.2, 9.3.1, 9.3.3, 

9.4.1, 9.5, 9.6, 9.7, 9.8, 9.9, 9.10, 11.1.3, 12.2, 13.5, 

13.7, 14, 15.1.2, 15.4 

Time Limits on Claims 

3.7.4, 10.2.8, 13.7, 15.1.2 

Title to Work 

9.3.2, 9.3.3 

Transmission of Data in Digital Form 

1.6 

UNCOVERING AND CORRECTION OF 

WORK 

12 

Uncovering of Work 

12.1 

Unforeseen Conditions, Concealed or Unknown 

3.7.4, 8.3.1, 10.3 

Unit Prices 

7.3.3.2, 7.3.4 

Use of Documents 

1.1.1, 1.5, 2.2.5, 3.12.6, 5.3 

Use of Site 

3.13, 6.1.1, 6.2.1 

Values, Schedule of 

9.2, 9.3.1 

Waiver of Claims by the Architect 

13.4.2 

Waiver of Claims by the Contractor 

9.10.5, 13.4.2, 15.1.6 

Waiver of Claims by the Owner 

9.9.3, 9.10.3, 9.10.4, 12.2.2.1, 13.4.2, 14.2.4, 15.1.6 

Waiver of Consequential Damages 

14.2.4, 15.1.6 

Waiver of Liens 

9.10.2, 9.10.4 

Waivers of Subrogation 

6.1.1, 11.3.7 

Warranty 

3.5, 4.2.9, 9.3.3, 9.8.4, 9.9.1, 9.10.4, 12.2.2, 13.7 

Weather Delays 

15.1.5.2 

Work, Definition of 

1.1.3 

Written Consent 

1.5.2, 3.4.2, 3.7.4, 3.12.8, 3.14.2, 4.1.2, 9.3.2, 9.8.5, 

9.9.1, 9.10.2, 9.10.3, 11.4.1, 13.2, 13.4.2, 15.4.4.2 

Written Interpretations 

4.2.11, 4.2.12 
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Written Notice 

2.3, 2.4, 3.3.1, 3.9, 3.12.9, 3.12.10, 5.2.1, 8.2.2, 9.7, 

9.10, 10.2.2, 10.3, 11.1.3, 12.2.2, 12.2.4, 13.3, 14, 

15.4.1 

Written Orders 

1.1.1, 2.3, 3.9, 7, 8.2.2, 12.1, 12.2, 13.5.2, 14.3.1, 

15.1.2
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ARTICLE 1   GENERAL PROVISIONS 
§ 1.1 BASIC DEFINITIONS 
§ 1.1.1 THE CONTRACT DOCUMENTS 
The Contract Documents are enumerated in the Agreement between the Owner and Contractor (hereinafter the 

Agreement) and consist of the Agreement, Conditions of the Contract (General, Supplementary and other 

Conditions), Drawings, Specifications, Addenda issued prior to execution of the Contract, other documents listed in 

the Agreement and Modifications issued after execution of the Contract. A Modification is (1) a written amendment 

to the Contract signed by both parties, (2) a Change Order, (3) a Construction Change Directive or (4) a written 

order for a minor change in the Work issued by the Architect. Unless specifically enumerated in the Agreement, the 

Contract Documents do not include the advertisement or invitation to bid, Instructions to Bidders, sample forms, 

other information furnished by the Owner in anticipation of receiving bids or proposals, the Contractor’s bid or 

proposal, or portions of Addenda relating to bidding requirements. 

 

§ 1.1.2 THE CONTRACT 
The Contract Documents form the Contract for Construction. The Contract represents the entire and integrated 

agreement between the parties hereto and supersedes prior negotiations, representations or agreements, either written 

or oral. The Contract may be amended or modified only by a Modification. The Contract Documents shall not be 

construed to create a contractual relationship of any kind (1) between the Contractor and the Architect or the 

Architect’s consultants, (2) between the Owner and a Subcontractor or a Sub-subcontractor, (3) between the Owner 

and the Architect or the Architect’s consultants or (4) between any persons or entities other than the Owner and the 

Contractor. The Architect shall, however, be entitled to performance and enforcement of obligations under the 

Contract intended to facilitate performance of the Architect’s duties. 

 

§ 1.1.3 THE WORK 
The term “Work” means the construction and services required by the Contract Documents, whether completed or 

partially completed, and includes all other labor, materials, equipment and services provided or to be provided by 

the Contractor to fulfill the Contractor’s obligations. The Work may constitute the whole or a part of the Project. 

 

§ 1.1.4 THE PROJECT 
The Project is the total construction of which the Work performed under the Contract Documents may be the whole 

or a part and which may include construction by the Owner and by separate contractors. 

 

§ 1.1.5 THE DRAWINGS 
The Drawings are the graphic and pictorial portions of the Contract Documents showing the design, location and 

dimensions of the Work, generally including plans, elevations, sections, details, schedules and diagrams. 

 

§ 1.1.6 THE SPECIFICATIONS 
The Specifications are that portion of the Contract Documents consisting of the written requirements for materials, 

equipment, systems, standards and workmanship for the Work, and performance of related services. 

 

§ 1.1.7 INSTRUMENTS OF SERVICE 
Instruments of Service are representations, in any medium of expression now known or later developed, of the 

tangible and intangible creative work performed by the Architect and the Architect’s consultants under their 

respective professional services agreements. Instruments of Service may include, without limitation, studies, 

surveys, models, sketches, drawings, specifications, and other similar materials. 

 

§ 1.1.8 INITIAL DECISION MAKER 
The Initial Decision Maker is the person identified in the Agreement to render initial decisions on Claims in 

accordance with Section 15.2 and certify termination of the Agreement under Section 14.2.2.  

 

§ 1.2 CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS 
§ 1.2.1 The intent of the Contract Documents is to include all items necessary for the proper execution and 

completion of the Work by the Contractor. The Contract Documents are complementary, and what is required by 

one shall be as binding as if required by all; performance by the Contractor shall be required only to the extent 

consistent with the Contract Documents and reasonably inferable from them as being necessary to produce the 

indicated results.  
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§ 1.2.2 Organization of the Specifications into divisions, sections and articles, and arrangement of Drawings shall not 

control the Contractor in dividing the Work among Subcontractors or in establishing the extent of Work to be 

performed by any trade. 

 

§ 1.2.3 Unless otherwise stated in the Contract Documents, words that have well-known technical or construction 

industry meanings are used in the Contract Documents in accordance with such recognized meanings. 

 

§ 1.3 CAPITALIZATION 
Terms capitalized in these General Conditions include those that are (1) specifically defined, (2) the titles of 

numbered articles or (3) the titles of other documents published by the American Institute of Architects. 

 

§ 1.4 INTERPRETATION 
In the interest of brevity the Contract Documents frequently omit modifying words such as “all” and “any” and 

articles such as “the” and “an,” but the fact that a modifier or an article is absent from one statement and appears in 

another is not intended to affect the interpretation of either statement. 

 

§ 1.5 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER INSTRUMENTS OF SERVICE 
§ 1.5.1 The Architect and the Architect’s consultants shall be deemed the authors and owners of their respective 

Instruments of Service, including the Drawings and Specifications, and will retain all common law, statutory and 

other reserved rights, including copyrights. The Contractor, Subcontractors, Sub-subcontractors, and material or 

equipment suppliers shall not own or claim a copyright in the Instruments of Service. Submittal or distribution to 

meet official regulatory requirements or for other purposes in connection with this Project is not to be construed as 

publication in derogation of the Architect’s or Architect’s consultants’ reserved rights. 

 

§ 1.5.2 The Contractor, Subcontractors, Sub-subcontractors and material or equipment suppliers are authorized to use 

and reproduce the Instruments of Service provided to them solely and exclusively for execution of the Work. All 

copies made under this authorization shall bear the copyright notice, if any, shown on the Instruments of Service. 

The Contractor, Subcontractors, Sub-subcontractors, and material or equipment suppliers may not use the 

Instruments of Service on other projects or for additions to this Project outside the scope of the Work without the 

specific written consent of the Owner, Architect and the Architect’s consultants.  

 

§ 1.6 TRANSMISSION OF DATA IN DIGITAL FORM 
If the parties intend to transmit Instruments of Service or any other information or documentation in digital form, 

they shall endeavor to establish necessary protocols governing such transmissions, unless otherwise already 

provided in the Agreement or the Contract Documents. 

 

ARTICLE 2   OWNER 
§ 2.1 GENERAL 
§ 2.1.1 The Owner is the person or entity identified as such in the Agreement and is referred to throughout the 

Contract Documents as if singular in number. The Owner shall designate in writing a representative who shall have 

express authority to bind the Owner with respect to all matters requiring the Owner’s approval or authorization. 

Except as otherwise provided in Section 4.2.1, the Architect does not have such authority. The term “Owner” means 

the Owner or the Owner’s authorized representative. 

 

§ 2.1.2 The Owner shall furnish to the Contractor within fifteen days after receipt of a written request, information 

necessary and relevant for the Contractor to evaluate, give notice of or enforce mechanic’s lien rights. Such 

information shall include a correct statement of the record legal title to the property on which the Project is located, 

usually referred to as the site, and the Owner’s interest therein. 

 

§ 2.2 INFORMATION AND SERVICES REQUIRED OF THE OWNER 
§ 2.2.1 Prior to commencement of the Work, the Contractor may request in writing that the Owner provide 

reasonable evidence that the Owner has made financial arrangements to fulfill the Owner’s obligations under the 

Contract. Thereafter, the Contractor may only request such evidence if (1) the Owner fails to make payments to the 

Contractor as the Contract Documents require; (2) a change in the Work materially changes the Contract Sum; or (3) 

the Contractor identifies in writing a reasonable concern regarding the Owner’s ability to make payment when due. 

The Owner shall furnish such evidence as a condition precedent to commencement or continuation of the Work or 
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the portion of the Work affected by a material change. After the Owner furnishes the evidence, the Owner shall not 

materially vary such financial arrangements without prior notice to the Contractor.  

 

§ 2.2.2 Except for permits and fees that are the responsibility of the Contractor under the Contract Documents, 

including those required under Section 3.7.1, the Owner shall secure and pay for necessary approvals, easements, 

assessments and charges required for construction, use or occupancy of permanent structures or for permanent 

changes in existing facilities. 

 

§ 2.2.3 The Owner shall furnish surveys describing physical characteristics, legal limitations and utility locations for 

the site of the Project, and a legal description of the site. The Contractor shall be entitled to rely on the accuracy of 

information furnished by the Owner but shall exercise proper precautions relating to the safe performance of the 

Work. 

 

§ 2.2.4 The Owner shall furnish information or services required of the Owner by the Contract Documents with 

reasonable promptness. The Owner shall also furnish any other information or services under the Owner’s control 

and relevant to the Contractor’s performance of the Work with reasonable promptness after receiving the 

Contractor’s written request for such information or services. 

 

§ 2.2.5 Unless otherwise provided in the Contract Documents, the Owner shall furnish to the Contractor one copy of 

the Contract Documents for purposes of making reproductions pursuant to Section 1.5.2. 

 

§ 2.3 OWNER’S RIGHT TO STOP THE WORK 
If the Contractor fails to correct Work that is not in accordance with the requirements of the Contract Documents as 

required by Section 12.2 or repeatedly fails to carry out Work in accordance with the Contract Documents, the 

Owner may issue a written order to the Contractor to stop the Work, or any portion thereof, until the cause for such 

order has been eliminated; however, the right of the Owner to stop the Work shall not give rise to a duty on the part 

of the Owner to exercise this right for the benefit of the Contractor or any other person or entity, except to the extent 

required by Section 6.1.3. 

 

§ 2.4 OWNER’S RIGHT TO CARRY OUT THE WORK 
If the Contractor defaults or neglects to carry out the Work in accordance with the Contract Documents and fails 

within a ten-day period after receipt of written notice from the Owner to commence and continue correction of such 

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

may have, correct such deficiencies. In such case an appropriate Change Order shall be issued deducting from 

payments then or thereafter due the Contractor the reasonable cost of correcting such deficiencies, including 

Owner’s expenses and compensation for the Architect’s additional services made necessary by such default, neglect 

or failure. Such action by the Owner and amounts charged to the Contractor are both subject to prior approval of the 

Architect. If payments then or thereafter due the Contractor are not sufficient to cover such amounts, the Contractor 

shall pay the difference to the Owner. 

 

ARTICLE 3   CONTRACTOR 
§ 3.1 GENERAL 
§ 3.1.1 The Contractor is the person or entity identified as such in the Agreement and is referred to throughout the 

Contract Documents as if singular in number. The Contractor shall be lawfully licensed, if required in the 

jurisdiction where the Project is located. The Contractor shall designate in writing a representative who shall have 

express authority to bind the Contractor with respect to all matters under this Contract. The term “Contractor” means 

the Contractor or the Contractor’s authorized representative. 

 

§ 3.1.2 The Contractor shall perform the Work in accordance with the Contract Documents. 

 

§ 3.1.3 The Contractor shall not be relieved of obligations to perform the Work in accordance with the Contract 

Documents either by activities or duties of the Architect in the Architect’s administration of the Contract, or by tests, 

inspections or approvals required or performed by persons or entities other than the Contractor. 
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§ 3.2 REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY CONTRACTOR 
§ 3.2.1 Execution of the Contract by the Contractor is a representation that the Contractor has visited the site, become 

generally familiar with local conditions under which the Work is to be performed and correlated personal 

observations with requirements of the Contract Documents. 

 

§ 3.2.2 Because the Contract Documents are complementary, the Contractor shall, before starting each portion of the 

Work, carefully study and compare the various Contract Documents relative to that portion of the Work, as well as 

the information furnished by the Owner pursuant to Section 2.2.3, shall take field measurements of any existing 

conditions related to that portion of the Work, and shall observe any conditions at the site affecting it. These 

obligations are for the purpose of facilitating coordination and construction by the Contractor and are not for the 

purpose of discovering errors, omissions, or inconsistencies in the Contract Documents; however, the Contractor 

shall promptly report to the Architect any errors, inconsistencies or omissions discovered by or made known to the 

Contractor as a request for information in such form as the Architect may require. It is recognized that the 

Contractor’s review is made in the Contractor’s capacity as a contractor and not as a licensed design professional, 

unless otherwise specifically provided in the Contract Documents.  

 

§ 3.2.3 The Contractor is not required to ascertain that the Contract Documents are in accordance with applicable 

laws, statutes, ordinances, codes, rules and regulations, or lawful orders of public authorities, but the Contractor 

shall promptly report to the Architect any nonconformity discovered by or made known to the Contractor as a 

request for information in such form as the Architect may require. 

 

§ 3.2.4 If the Contractor believes that additional cost or time is involved because of clarifications or instructions the 

Architect issues in response to the Contractor’s notices or requests for information pursuant to Sections 3.2.2 or 

3.2.3, the Contractor shall make Claims as provided in Article 15. If the Contractor fails to perform the obligations 

of Sections 3.2.2 or 3.2.3, the Contractor shall pay such costs and damages to the Owner as would have been 

avoided if the Contractor had performed such obligations. If the Contractor performs those obligations, the 

Contractor shall not be liable to the Owner or Architect for damages resulting from errors, inconsistencies or 

omissions in the Contract Documents, for differences between field measurements or conditions and the Contract 

Documents, or for nonconformities of the Contract Documents to applicable laws, statutes, ordinances, codes, rules 

and regulations, and lawful orders of public authorities. 

 

§ 3.3 SUPERVISION AND CONSTRUCTION PROCEDURES 
§ 3.3.1 The Contractor shall supervise and direct the Work, using the Contractor’s best skill and attention. The 

Contractor shall be solely responsible for, and have control over, construction means, methods, techniques, 

sequences and procedures and for coordinating all portions of the Work under the Contract, unless the Contract 

Documents give other specific instructions concerning these matters. If the Contract Documents give specific 

instructions concerning construction means, methods, techniques, sequences or procedures, the Contractor shall 

evaluate the jobsite safety thereof and, except as stated below, shall be fully and solely responsible for the jobsite 

safety of such means, methods, techniques, sequences or procedures. If the Contractor determines that such means, 

methods, techniques, sequences or procedures may not be safe, the Contractor shall give timely written notice to the 

Owner and Architect and shall not proceed with that portion of the Work without further written instructions from 

the Architect. If the Contractor is then instructed to proceed with the required means, methods, techniques, 

sequences or procedures without acceptance of changes proposed by the Contractor, the Owner shall be solely 

responsible for any loss or damage arising solely from those Owner-required means, methods, techniques, sequences 

or procedures.  

 

§ 3.3.2 The Contractor shall be responsible to the Owner for acts and omissions of the Contractor’s employees, 

Subcontractors and their agents and employees, and other persons or entities performing portions of the Work for, or 

on behalf of, the Contractor or any of its Subcontractors. 

 

§ 3.3.3 The Contractor shall be responsible for inspection of portions of Work already performed to determine that 

such portions are in proper condition to receive subsequent Work. 

 

§ 3.4 LABOR AND MATERIALS 
§ 3.4.1 Unless otherwise provided in the Contract Documents, the Contractor shall provide and pay for labor, 

materials, equipment, tools, construction equipment and machinery, water, heat, utilities, transportation, and other 
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facilities and services necessary for proper execution and completion of the Work, whether temporary or permanent 

and whether or not incorporated or to be incorporated in the Work. 

 

§ 3.4.2 Except in the case of minor changes in the Work authorized by the Architect in accordance with Sections 

3.12.8 or 7.4, the Contractor may make substitutions only with the consent of the Owner, after evaluation by the 

Architect and in accordance with a Change Order or Construction Change Directive. 

 

§ 3.4.3 The Contractor shall enforce strict discipline and good order among the Contractor’s employees and other 

persons carrying out the Work. The Contractor shall not permit employment of unfit persons or persons not properly 

skilled in tasks assigned to them. 

 

§ 3.5 WARRANTY 
The Contractor warrants to the Owner and Architect that materials and equipment furnished under the Contract will 

be of good quality and new unless the Contract Documents require or permit otherwise. The Contractor further 

warrants that the Work will conform to the requirements of the Contract Documents and will be free from defects, 

except for those inherent in the quality of the Work the Contract Documents require or permit. Work, materials, or 

equipment not conforming to these requirements may be considered defective. The Contractor’s warranty excludes 

remedy for damage or defect caused by abuse, alterations to the Work not executed by the Contractor, improper or 

insufficient maintenance, improper operation, or normal wear and tear and normal usage. If required by the 

Architect, the Contractor shall furnish satisfactory evidence as to the kind and quality of materials and equipment. 

 

§ 3.6 TAXES 
The Contractor shall pay sales, consumer, use and similar taxes for the Work provided by the Contractor that are 

legally enacted when bids are received or negotiations concluded, whether or not yet effective or merely scheduled 

to go into effect. 

 

§ 3.7 PERMITS, FEES, NOTICES AND COMPLIANCE WITH LAWS 
§ 3.7.1 Unless otherwise provided in the Contract Documents, the Contractor shall secure and pay for the building 

permit as well as for other permits, fees, licenses, and inspections by government agencies necessary for proper 

execution and completion of the Work that are customarily secured after execution of the Contract and legally 

required at the time bids are received or negotiations concluded. 

 

§ 3.7.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 

rules and regulations, and lawful orders of public authorities applicable to performance of the Work. 

 

§ 3.7.3 If the Contractor performs Work knowing it to be contrary to applicable laws, statutes, ordinances, codes, 

rules and regulations, or lawful orders of public authorities, the Contractor shall assume appropriate responsibility 

for such Work and shall bear the costs attributable to correction. 

 

§ 3.7.4 Concealed or Unknown Conditions. If the Contractor encounters conditions at the site that are (1) 

subsurface or otherwise concealed physical conditions that differ materially from those indicated in the Contract 

Documents or (2) unknown physical conditions of an unusual nature, that differ materially from those ordinarily 

found to exist and generally recognized as inherent in construction activities of the character provided for in the 

Contract Documents, the Contractor shall promptly provide notice to the Owner and the Architect before conditions 

are disturbed and in no event later than 21 days after first observance of the conditions. The Architect will promptly 

investigate such conditions and, if the Architect determines that they differ materially and cause an increase or 

decrease in the Contractor’s cost of, or time required for, performance of any part of the Work, will recommend an 

equitable adjustment in the Contract Sum or Contract Time, or both. If the Architect determines that the conditions 

at the site are not materially different from those indicated in the Contract Documents and that no change in the 

terms of the Contract is justified, the Architect shall promptly notify the Owner and Contractor in writing, stating the 

reasons. If either party disputes the Architect’s determination or recommendation, that party may proceed as 

provided in Article 15.  

 

§ 3.7.5 If, in the course of the Work, the Contractor encounters human remains or recognizes the existence of burial 

markers, archaeological sites or wetlands not indicated in the Contract Documents, the Contractor shall immediately 

suspend any operations that would affect them and shall notify the Owner and Architect. Upon receipt of such 

notice, the Owner shall promptly take any action necessary to obtain governmental authorization required to resume 
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the operations. The Contractor shall continue to suspend such operations until otherwise instructed by the Owner but 

shall continue with all other operations that do not affect those remains or features. Requests for adjustments in the 

Contract Sum and Contract Time arising from the existence of such remains or features may be made as provided in 

Article 15. 

 

§ 3.8 ALLOWANCES 
§ 3.8.1 The Contractor shall include in the Contract Sum all allowances stated in the Contract Documents. Items 

covered by allowances shall be supplied for such amounts and by such persons or entities as the Owner may direct, 

but the Contractor shall not be required to employ persons or entities to whom the Contractor has reasonable 

objection. 

 

§ 3.8.2 Unless otherwise provided in the Contract Documents, 

.1 Allowances shall cover the cost to the Contractor of materials and equipment delivered at the site and 

all required taxes, less applicable trade discounts; 

.2 Contractor’s costs for unloading and handling at the site, labor, installation costs, overhead, profit and 

other expenses contemplated for stated allowance amounts shall be included in the Contract Sum but 

not in the allowances; and 

.3 Whenever costs are more than or less than allowances, the Contract Sum shall be adjusted 

accordingly by Change Order. The amount of the Change Order shall reflect (1) the difference 

between actual costs and the allowances under Section 3.8.2.1 and (2) changes in Contractor’s costs 

under Section 3.8.2.2. 

 

§ 3.8.3 Materials and equipment under an allowance shall be selected by the Owner with reasonable promptness. 

 

§ 3.9 SUPERINTENDENT 
§ 3.9.1 The Contractor shall employ a competent superintendent and necessary assistants who shall be in attendance 

at the Project site during performance of the Work. The superintendent shall represent the Contractor, and 

communications given to the superintendent shall be as binding as if given to the Contractor.  

 

§ 3.9.2 The Contractor, as soon as practicable after award of the Contract, shall furnish in writing to the Owner 

through the Architect the name and qualifications of a proposed superintendent. The Architect may reply within 14 

days to the Contractor in writing stating (1) whether the Owner or the Architect has reasonable objection to the 

proposed superintendent or (2) that the Architect requires additional time to review. Failure of the Architect to reply 

within the 14 day period shall constitute notice of no reasonable objection.  

 

§ 3.9.3 The Contractor shall not employ a proposed superintendent to whom the Owner or Architect has made 

reasonable and timely objection. The Contractor shall not change the superintendent without the Owner’s consent, 

which shall not unreasonably be withheld or delayed.  

 

§ 3.10 CONTRACTOR’S CONSTRUCTION SCHEDULES 
§ 3.10.1 The Contractor, promptly after being awarded the Contract, shall prepare and submit for the Owner’s and 

Architect’s information a Contractor’s construction schedule for the Work. The schedule shall not exceed time limits 

current under the Contract Documents, shall be revised at appropriate intervals as required by the conditions of the 

Work and Project, shall be related to the entire Project to the extent required by the Contract Documents, and shall 

provide for expeditious and practicable execution of the Work. 

 

§ 3.10.2 The Contractor shall prepare a submittal schedule, promptly after being awarded the Contract and thereafter 

as necessary to maintain a current submittal schedule, and shall submit the schedule(s) for the Architect’s approval. 

The Architect’s approval shall not unreasonably be delayed or withheld. The submittal schedule shall (1) be 

coordinated with the Contractor’s construction schedule, and (2) allow the Architect reasonable time to review 

submittals. If the Contractor fails to submit a submittal schedule, the Contractor shall not be entitled to any increase 

in Contract Sum or extension of Contract Time based on the time required for review of submittals. 

 

§ 3.10.3 The Contractor shall perform the Work in general accordance with the most recent schedules submitted to 

the Owner and Architect.  
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§ 3.11 DOCUMENTS AND SAMPLES AT THE SITE 
The Contractor shall maintain at the site for the Owner one copy of the Drawings, Specifications, Addenda, Change 

Orders and other Modifications, in good order and marked currently to indicate field changes and selections made 

during construction, and one copy of approved Shop Drawings, Product Data, Samples and similar required 

submittals. These shall be available to the Architect and shall be delivered to the Architect for submittal to the 

Owner upon completion of the Work as a record of the Work as constructed.  

 

§ 3.12 SHOP DRAWINGS, PRODUCT DATA AND SAMPLES 
§ 3.12.1 Shop Drawings are drawings, diagrams, schedules and other data specially prepared for the Work by the 

Contractor or a Subcontractor, Sub-subcontractor, manufacturer, supplier or distributor to illustrate some portion of 

the Work. 

 

§ 3.12.2 Product Data are illustrations, standard schedules, performance charts, instructions, brochures, diagrams and 

other information furnished by the Contractor to illustrate materials or equipment for some portion of the Work.  

 

§ 3.12.3 Samples are physical examples that illustrate materials, equipment or workmanship and establish standards 

by which the Work will be judged. 

 

§ 3.12.4 Shop Drawings, Product Data, Samples and similar submittals are not Contract Documents. Their purpose is 

to demonstrate the way by which the Contractor proposes to conform to the information given and the design 

concept expressed in the Contract Documents for those portions of the Work for which the Contract Documents 

require submittals. Review by the Architect is subject to the limitations of Section 4.2.7. Informational submittals 

upon which the Architect is not expected to take responsive action may be so identified in the Contract Documents. 

Submittals that are not required by the Contract Documents may be returned by the Architect without action. 

 

§ 3.12.5 The Contractor shall review for compliance with the Contract Documents, approve and submit to the 

Architect Shop Drawings, Product Data, Samples and similar submittals required by the Contract Documents in 

accordance with the submittal schedule approved by the Architect or, in the absence of an approved submittal 

schedule, with reasonable promptness and in such sequence as to cause no delay in the Work or in the activities of 

the Owner or of separate contractors. 

 

§ 3.12.6 By submitting Shop Drawings, Product Data, Samples and similar submittals, the Contractor represents to 

the Owner and Architect that the Contractor has (1) reviewed and approved them, (2) determined and verified 

materials, field measurements and field construction criteria related thereto, or will do so and (3) checked and 

coordinated the information contained within such submittals with the requirements of the Work and of the Contract 

Documents. 

 

§ 3.12.7 The Contractor shall perform no portion of the Work for which the Contract Documents require submittal 

and review of Shop Drawings, Product Data, Samples or similar submittals until the respective submittal has been 

approved by the Architect. 

 

§ 3.12.8 The Work shall be in accordance with approved submittals except that the Contractor shall not be relieved of 

responsibility for deviations from requirements of the Contract Documents by the Architect’s approval of Shop 

Drawings, Product Data, Samples or similar submittals unless the Contractor has specifically informed the Architect 

in writing of such deviation at the time of submittal and (1) the Architect has given written approval to the specific 

deviation as a minor change in the Work, or (2) a Change Order or Construction Change Directive has been issued 

authorizing the deviation. The Contractor shall not be relieved of responsibility for errors or omissions in Shop 

Drawings, Product Data, Samples or similar submittals by the Architect’s approval thereof. 

 

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

Samples or similar submittals, to revisions other than those requested by the Architect on previous submittals. In the 

absence of such written notice, the Architect’s approval of a resubmission shall not apply to such revisions. 

 

§ 3.12.10 The Contractor shall not be required to provide professional services that constitute the practice of 

architecture or engineering unless such services are specifically required by the Contract Documents for a portion of 

the Work or unless the Contractor needs to provide such services in order to carry out the Contractor’s 

responsibilities for construction means, methods, techniques, sequences and procedures. The Contractor shall not be 
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required to provide professional services in violation of applicable law. If professional design services or 

certifications by a design professional related to systems, materials or equipment are specifically required of the 

Contractor by the Contract Documents, the Owner and the Architect will specify all performance and design criteria 

that such services must satisfy. The Contractor shall cause such services or certifications to be provided by a 

properly licensed design professional, whose signature and seal shall appear on all drawings, calculations, 

specifications, certifications, Shop Drawings and other submittals prepared by such professional. Shop Drawings 

and other submittals related to the Work designed or certified by such professional, if prepared by others, shall bear 

such professional’s written approval when submitted to the Architect. The Owner and the Architect shall be entitled 

to rely upon the adequacy, accuracy and completeness of the services, certifications and approvals performed or 

provided by such design professionals, provided the Owner and Architect have specified to the Contractor all 

performance and design criteria that such services must satisfy. Pursuant to this Section 3.12.10, the Architect will 

review, approve or take other appropriate action on submittals only for the limited purpose of checking for 

conformance with information given and the design concept expressed in the Contract Documents. The Contractor 

shall not be responsible for the adequacy of the performance and design criteria specified in the Contract 

Documents. 

 

§ 3.13 USE OF SITE 
The Contractor shall confine operations at the site to areas permitted by applicable laws, statutes, ordinances, codes, 

rules and regulations, and lawful orders of public authorities and the Contract Documents and shall not unreasonably 

encumber the site with materials or equipment. 

 

§ 3.14 CUTTING AND PATCHING 
§ 3.14.1 The Contractor shall be responsible for cutting, fitting or patching required to complete the Work or to make 

its parts fit together properly. All areas requiring cutting, fitting and patching shall be restored to the condition 

existing prior to the cutting, fitting and patching, unless otherwise required by the Contract Documents.  

 

§ 3.14.2 The Contractor shall not damage or endanger a portion of the Work or fully or partially completed 

construction of the Owner or separate contractors by cutting, patching or otherwise altering such construction, or by 

excavation. The Contractor shall not cut or otherwise alter such construction by the Owner or a separate contractor 

except with written consent of the Owner and of such separate contractor; such consent shall not be unreasonably 

withheld. The Contractor shall not unreasonably withhold from the Owner or a separate contractor the Contractor’s 

consent to cutting or otherwise altering the Work. 

 

§ 3.15 CLEANING UP 
§ 3.15.1 The Contractor shall keep the premises and surrounding area free from accumulation of waste materials or 

rubbish caused by operations under the Contract. At completion of the Work, the Contractor shall remove waste 

materials, rubbish, the Contractor’s tools, construction equipment, machinery and surplus materials from and about 

the Project. 

 

§ 3.15.2 If the Contractor fails to clean up as provided in the Contract Documents, the Owner may do so and Owner 

shall be entitled to reimbursement from the Contractor. 

 

§ 3.16 ACCESS TO WORK 
The Contractor shall provide the Owner and Architect access to the Work in preparation and progress wherever 

located. 

 

§ 3.17 ROYALTIES, PATENTS AND COPYRIGHTS 
The Contractor shall pay all royalties and license fees. The Contractor shall defend suits or claims for infringement 

of copyrights and patent rights and shall hold the Owner and Architect harmless from loss on account thereof, but 

shall not be responsible for such defense or loss when a particular design, process or product of a particular 

manufacturer or manufacturers is required by the Contract Documents, or where the copyright violations are 

contained in Drawings, Specifications or other documents prepared by the Owner or Architect. However, if the 

Contractor has reason to believe that the required design, process or product is an infringement of a copyright or a 

patent, the Contractor shall be responsible for such loss unless such information is promptly furnished to the 

Architect. 
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§ 3.18 INDEMNIFICATION 
§ 3.18.1 To the fullest extent permitted by law the Contractor shall indemnify and hold harmless the Owner, 

Architect, Architect’s consultants, and agents and employees of any of them from and against claims, damages, 

losses and expenses, including but not limited to attorneys’ fees, arising out of or resulting from performance of the 

Work, provided that such claim, damage, loss or expense is attributable to bodily injury, sickness, disease or death, 

or to injury to or destruction of tangible property (other than the Work itself), but only to the extent caused by the 

negligent acts or omissions of the Contractor, a Subcontractor, anyone directly or indirectly employed by them or 

anyone for whose acts they may be liable, regardless of whether or not such claim, damage, loss or expense is 

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

other rights or obligations of indemnity that would otherwise exist as to a party or person described in this Section 

3.18. 

 

§ 3.18.2 In claims against any person or entity indemnified under this Section 3.18 by an employee of the Contractor, 

a Subcontractor, anyone directly or indirectly employed by them or anyone for whose acts they may be liable, the 

indemnification obligation under Section 3.18.1 shall not be limited by a limitation on amount or type of damages, 

compensation or benefits payable by or for the Contractor or a Subcontractor under workers’ compensation acts, 

disability benefit acts or other employee benefit acts. 

 

ARTICLE 4   ARCHITECT 
§ 4.1 GENERAL 
§ 4.1.1 The Owner shall retain an architect lawfully licensed to practice architecture or an entity lawfully practicing 

architecture in the jurisdiction where the Project is located. That person or entity is identified as the Architect in the 

Agreement and is referred to throughout the Contract Documents as if singular in number.  

 

§ 4.1.2 Duties, responsibilities and limitations of authority of the Architect as set forth in the Contract Documents 

shall not be restricted, modified or extended without written consent of the Owner, Contractor and Architect. 

Consent shall not be unreasonably withheld. 

 

§ 4.1.3 If the employment of the Architect is terminated, the Owner shall employ a successor architect as to whom 

the Contractor has no reasonable objection and whose status under the Contract Documents shall be that of the 

Architect. 

 

§ 4.2 ADMINISTRATION OF THE CONTRACT 
§ 4.2.1 The Architect will provide administration of the Contract as described in the Contract Documents and will be 

an Owner’s representative during construction until the date the Architect issues the final Certificate for Payment. 

The Architect will have authority to act on behalf of the Owner only to the extent provided in the Contract 

Documents. 

 

§ 4.2.2 The Architect will visit the site at intervals appropriate to the stage of construction, or as otherwise agreed 

with the Owner, to become generally familiar with the progress and quality of the portion of the Work completed, 

and to determine in general if the Work observed is being performed in a manner indicating that the Work, when 

fully completed, will be in accordance with the Contract Documents. However, the Architect will not be required to 

make exhaustive or continuous on-site inspections to check the quality or quantity of the Work. The Architect will 

not have control over, charge of, or responsibility for, the construction means, methods, techniques, sequences or 

procedures, or for the safety precautions and programs in connection with the Work, since these are solely the 

Contractor’s rights and responsibilities under the Contract Documents, except as provided in Section 3.3.1. 

 

§ 4.2.3 On the basis of the site visits, the Architect will keep the Owner reasonably informed about the progress and 

quality of the portion of the Work completed, and report to the Owner (1) known deviations from the Contract 

Documents and from the most recent construction schedule submitted by the Contractor, and (2) defects and 

deficiencies observed in the Work. The Architect will not be responsible for the Contractor’s failure to perform the 

Work in accordance with the requirements of the Contract Documents. The Architect will not have control over or 

charge of and will not be responsible for acts or omissions of the Contractor, Subcontractors, or their agents or 

employees, or any other persons or entities performing portions of the Work. 
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§ 4.2.4 COMMUNICATIONS FACILITATING CONTRACT ADMINISTRATION 
Except as otherwise provided in the Contract Documents or when direct communications have been specially 

authorized, the Owner and Contractor shall endeavor to communicate with each other through the Architect about 

matters arising out of or relating to the Contract. Communications by and with the Architect’s consultants shall be 

through the Architect. Communications by and with Subcontractors and material suppliers shall be through the 

Contractor. Communications by and with separate contractors shall be through the Owner. 

 

§ 4.2.5 Based on the Architect’s evaluations of the Contractor’s Applications for Payment, the Architect will review 

and certify the amounts due the Contractor and will issue Certificates for Payment in such amounts. 

 

§ 4.2.6 The Architect has authority to reject Work that does not conform to the Contract Documents. Whenever the 

Architect considers it necessary or advisable, the Architect will have authority to require inspection or testing of the 

Work in accordance with Sections 13.5.2 and 13.5.3, whether or not such Work is fabricated, installed or completed. 

However, neither this authority of the Architect nor a decision made in good faith either to exercise or not to 

exercise such authority shall give rise to a duty or responsibility of the Architect to the Contractor, Subcontractors, 

material and equipment suppliers, their agents or employees, or other persons or entities performing portions of the 

Work. 

 

§ 4.2.7 The Architect will review and approve, or take other appropriate action upon, the Contractor’s submittals 

such as Shop Drawings, Product Data and Samples, but only for the limited purpose of checking for conformance 

with information given and the design concept expressed in the Contract Documents. The Architect’s action will be 

taken in accordance with the submittal schedule approved by the Architect or, in the absence of an approved 

submittal schedule, with reasonable promptness while allowing sufficient time in the Architect’s professional 

judgment to permit adequate review. Review of such submittals is not conducted for the purpose of determining the 

accuracy and completeness of other details such as dimensions and quantities, or for substantiating instructions for 

installation or performance of equipment or systems, all of which remain the responsibility of the Contractor as 

required by the Contract Documents. The Architect’s review of the Contractor’s submittals shall not relieve the 

Contractor of the obligations under Sections 3.3, 3.5 and 3.12. The Architect’s review shall not constitute approval 

of safety precautions or, unless otherwise specifically stated by the Architect, of any construction means, methods, 

techniques, sequences or procedures. The Architect’s approval of a specific item shall not indicate approval of an 

assembly of which the item is a component.  

 

§ 4.2.8 The Architect will prepare Change Orders and Construction Change Directives, and may authorize minor 

changes in the Work as provided in Section 7.4. The Architect will investigate and make determinations and 

recommendations regarding concealed and unknown conditions as provided in Section 3.7.4. 

 

§ 4.2.9 The Architect will conduct inspections to determine the date or dates of Substantial Completion and the date 

of final completion; issue Certificates of Substantial Completion pursuant to Section 9.8; receive and forward to the 

Owner, for the Owner’s review and records, written warranties and related documents required by the Contract and 

assembled by the Contractor pursuant to Section 9.10; and issue a final Certificate for Payment pursuant to Section 

9.10. 

 

§ 4.2.10 If the Owner and Architect agree, the Architect will provide one or more project representatives to assist in 

carrying out the Architect’s responsibilities at the site. The duties, responsibilities and limitations of authority of 

such project representatives shall be as set forth in an exhibit to be incorporated in the Contract Documents. 

 

§ 4.2.11 The Architect will interpret and decide matters concerning performance under, and requirements of, the 

Contract Documents on written request of either the Owner or Contractor. The Architect’s response to such requests 

will be made in writing within any time limits agreed upon or otherwise with reasonable promptness.  

 

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

from, the Contract Documents and will be in writing or in the form of drawings. When making such interpretations 

and decisions, the Architect will endeavor to secure faithful performance by both Owner and Contractor, will not 

show partiality to either and will not be liable for results of interpretations or decisions rendered in good faith. 

 

§ 4.2.13 The Architect’s decisions on matters relating to aesthetic effect will be final if consistent with the intent 

expressed in the Contract Documents. 

NOT F
OR B

ID
DIN

G P
URPOSES



 

AIA Document A201™ – 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The 

American Institute of Architects. All rights reserved. WARNING: This AIA®  Document is protected by U.S. Copyright Law and International 

Treaties. Unauthorized reproduction or distribution of this AIA®  Document, or any portion of it, may result in severe civil and criminal 

penalties, and will be prosecuted to the maximum extent possible under the law. This draft was produced by AIA software at 14:27:23 on 

10/22/2013 under Order No.2701158399_1 which expires on 10/10/2014, and is not for resale. 

User Notes:   (1348613743) 

 

20 

 

 

§ 4.2.14 The Architect will review and respond to requests for information about the Contract Documents. The 

Architect’s response to such requests will be made in writing within any time limits agreed upon or otherwise with 

reasonable promptness. If appropriate, the Architect will prepare and issue supplemental Drawings and 

Specifications in response to the requests for information. 

 

ARTICLE 5   SUBCONTRACTORS 
§ 5.1 DEFINITIONS 
§ 5.1.1 A Subcontractor is a person or entity who has a direct contract with the Contractor to perform a portion of the 

Work at the site. The term “Subcontractor” is referred to throughout the Contract Documents as if singular in 

number and means a Subcontractor or an authorized representative of the Subcontractor. The term “Subcontractor” 

does not include a separate contractor or subcontractors of a separate contractor. 

 

§ 5.1.2 A Sub-subcontractor is a person or entity who has a direct or indirect contract with a Subcontractor to 

perform a portion of the Work at the site. The term “Sub-subcontractor” is referred to throughout the Contract 

Documents as if singular in number and means a Sub-subcontractor or an authorized representative of the Sub-

subcontractor. 

 

§ 5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE WORK 
§ 5.2.1 Unless otherwise stated in the Contract Documents or the bidding requirements, the Contractor, as soon as 

practicable after award of the Contract, shall furnish in writing to the Owner through the Architect the names of 

persons or entities (including those who are to furnish materials or equipment fabricated to a special design) 

proposed for each principal portion of the Work. The Architect may reply within 14 days to the Contractor in 

writing stating (1) whether the Owner or the Architect has reasonable objection to any such proposed person or 

entity or (2) that the Architect requires additional time for review. Failure of the Owner or Architect to reply within 

the 14-day period shall constitute notice of no reasonable objection. 

 

§ 5.2.2 The Contractor shall not contract with a proposed person or entity to whom the Owner or Architect has made 

reasonable and timely objection. The Contractor shall not be required to contract with anyone to whom the 

Contractor has made reasonable objection. 

 

§ 5.2.3 If the Owner or Architect has reasonable objection to a person or entity proposed by the Contractor, the 

Contractor shall propose another to whom the Owner or Architect has no reasonable objection. If the proposed but 

rejected Subcontractor was reasonably capable of performing the Work, the Contract Sum and Contract Time shall 

be increased or decreased by the difference, if any, occasioned by such change, and an appropriate Change Order 

shall be issued before commencement of the substitute Subcontractor’s Work. However, no increase in the Contract 

Sum or Contract Time shall be allowed for such change unless the Contractor has acted promptly and responsively 

in submitting names as required. 

 

§ 5.2.4 The Contractor shall not substitute a Subcontractor, person or entity previously selected if the Owner or 

Architect makes reasonable objection to such substitution. 

 

§ 5.3 SUBCONTRACTUAL RELATIONS 
By appropriate agreement, written where legally required for validity, the Contractor shall require each 

Subcontractor, to the extent of the Work to be performed by the Subcontractor, to be bound to the Contractor by 

terms of the Contract Documents, and to assume toward the Contractor all the obligations and responsibilities, 

including the responsibility for safety of the Subcontractor’s Work, which the Contractor, by these Documents, 

assumes toward the Owner and Architect. Each subcontract agreement shall preserve and protect the rights of the 

Owner and Architect under the Contract Documents with respect to the Work to be performed by the Subcontractor 

so that subcontracting thereof will not prejudice such rights, and shall allow to the Subcontractor, unless specifically 

provided otherwise in the subcontract agreement, the benefit of all rights, remedies and redress against the 

Contractor that the Contractor, by the Contract Documents, has against the Owner. Where appropriate, the 

Contractor shall require each Subcontractor to enter into similar agreements with Sub-subcontractors. The 

Contractor shall make available to each proposed Subcontractor, prior to the execution of the subcontract agreement, 

copies of the Contract Documents to which the Subcontractor will be bound, and, upon written request of the 

Subcontractor, identify to the Subcontractor terms and conditions of the proposed subcontract agreement that may 
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be at variance with the Contract Documents. Subcontractors will similarly make copies of applicable portions of 

such documents available to their respective proposed Sub-subcontractors. 

 

§ 5.4 CONTINGENT ASSIGNMENT OF SUBCONTRACTS 
§ 5.4.1 Each subcontract agreement for a portion of the Work is assigned by the Contractor to the Owner, provided 

that 

.1 assignment is effective only after termination of the Contract by the Owner for cause pursuant to 

Section 14.2 and only for those subcontract agreements that the Owner accepts by notifying the 

Subcontractor and Contractor in writing; and 

.2 assignment is subject to the prior rights of the surety, if any, obligated under bond relating to the 

Contract. 

 

When the Owner accepts the assignment of a subcontract agreement, the Owner assumes the Contractor’s rights and 

obligations under the subcontract. 

 

§ 5.4.2 Upon such assignment, if the Work has been suspended for more than 30 days, the Subcontractor’s 

compensation shall be equitably adjusted for increases in cost resulting from the suspension. 

 

§ 5.4.3 Upon such assignment to the Owner under this Section 5.4, the Owner may further assign the subcontract to a 

successor contractor or other entity. If the Owner assigns the subcontract to a successor contractor or other entity, 

the Owner shall nevertheless remain legally responsible for all of the successor contractor’s obligations under the 

subcontract.  

 

ARTICLE 6   CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
§ 6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE CONTRACTS 
§ 6.1.1 The Owner reserves the right to perform construction or operations related to the Project with the Owner’s 

own forces, and to award separate contracts in connection with other portions of the Project or other construction or 

operations on the site under Conditions of the Contract identical or substantially similar to these including those 

portions related to insurance and waiver of subrogation. If the Contractor claims that delay or additional cost is 

involved because of such action by the Owner, the Contractor shall make such Claim as provided in Article 15. 

 

§ 6.1.2 When separate contracts are awarded for different portions of the Project or other construction or operations 

on the site, the term “Contractor” in the Contract Documents in each case shall mean the Contractor who executes 

each separate Owner-Contractor Agreement. 

 

§ 6.1.3 The Owner shall provide for coordination of the activities of the Owner’s own forces and of each separate 

contractor with the Work of the Contractor, who shall cooperate with them. The Contractor shall participate with 

other separate contractors and the Owner in reviewing their construction schedules. The Contractor shall make any 

revisions to the construction schedule deemed necessary after a joint review and mutual agreement. The construction 

schedules shall then constitute the schedules to be used by the Contractor, separate contractors and the Owner until 

subsequently revised. 

 

§ 6.1.4 Unless otherwise provided in the Contract Documents, when the Owner performs construction or operations 

related to the Project with the Owner’s own forces, the Owner shall be deemed to be subject to the same obligations 

and to have the same rights that apply to the Contractor under the Conditions of the Contract, including, without 

excluding others, those stated in Article 3, this Article 6 and Articles 10, 11 and 12. 

 

§ 6.2 MUTUAL RESPONSIBILITY 
§ 6.2.1 The Contractor shall afford the Owner and separate contractors reasonable opportunity for introduction and 

storage of their materials and equipment and performance of their activities, and shall connect and coordinate the 

Contractor’s construction and operations with theirs as required by the Contract Documents. 

 

§ 6.2.2 If part of the Contractor’s Work depends for proper execution or results upon construction or operations by 

the Owner or a separate contractor, the Contractor shall, prior to proceeding with that portion of the Work, promptly 

report to the Architect apparent discrepancies or defects in such other construction that would render it unsuitable 

for such proper execution and results. Failure of the Contractor so to report shall constitute an acknowledgment that 
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the Owner’s or separate contractor’s completed or partially completed construction is fit and proper to receive the 

Contractor’s Work, except as to defects not then reasonably discoverable. 

 

§ 6.2.3 The Contractor shall reimburse the Owner for costs the Owner incurs that are payable to a separate contractor 

because of the Contractor’s delays, improperly timed activities or defective construction. The Owner shall be 

responsible to the Contractor for costs the Contractor incurs because of a separate contractor’s delays, improperly 

timed activities, damage to the Work or defective construction. 

 

§ 6.2.4 The Contractor shall promptly remedy damage the Contractor wrongfully causes to completed or partially 

completed construction or to property of the Owner or separate contractors as provided in Section 10.2.5. 

 

§ 6.2.5 The Owner and each separate contractor shall have the same responsibilities for cutting and patching as are 

described for the Contractor in Section 3.14. 

 

§ 6.3 OWNER’S RIGHT TO CLEAN UP 
If a dispute arises among the Contractor, separate contractors and the Owner as to the responsibility under their 

respective contracts for maintaining the premises and surrounding area free from waste materials and rubbish, the 

Owner may clean up and the Architect will allocate the cost among those responsible. 

 

ARTICLE 7   CHANGES IN THE WORK 
§ 7.1 GENERAL 
§ 7.1.1 Changes in the Work may be accomplished after execution of the Contract, and without invalidating the 

Contract, by Change Order, Construction Change Directive or order for a minor change in the Work, subject to the 

limitations stated in this Article 7 and elsewhere in the Contract Documents. 

 

§ 7.1.2 A Change Order shall be based upon agreement among the Owner, Contractor and Architect; a Construction 

Change Directive requires agreement by the Owner and Architect and may or may not be agreed to by the 

Contractor; an order for a minor change in the Work may be issued by the Architect alone. 

 

§ 7.1.3 Changes in the Work shall be performed under applicable provisions of the Contract Documents, and the 

Contractor shall proceed promptly, unless otherwise provided in the Change Order, Construction Change Directive 

or order for a minor change in the Work. 

 

§ 7.2 CHANGE ORDERS 
§ 7.2.1 A Change Order is a written instrument prepared by the Architect and signed by the Owner, Contractor and 

Architect stating their agreement upon all of the following: 

.1 The change in the Work; 

.2 The amount of the adjustment, if any, in the Contract Sum; and 

.3 The extent of the adjustment, if any, in the Contract Time. 

 

§ 7.3 CONSTRUCTION CHANGE DIRECTIVES 
§ 7.3.1 A Construction Change Directive is a written order prepared by the Architect and signed by the Owner and 

Architect, directing a change in the Work prior to agreement on adjustment, if any, in the Contract Sum or Contract 

Time, or both. The Owner may by Construction Change Directive, without invalidating the Contract, order changes 

in the Work within the general scope of the Contract consisting of additions, deletions or other revisions, the 

Contract Sum and Contract Time being adjusted accordingly. 

 

§ 7.3.2 A Construction Change Directive shall be used in the absence of total agreement on the terms of a Change 

Order.  

 

§ 7.3.3 If the Construction Change Directive provides for an adjustment to the Contract Sum, the adjustment shall be 

based on one of the following methods: 

.1 Mutual acceptance of a lump sum properly itemized and supported by sufficient substantiating data to 

permit evaluation; 

.2 Unit prices stated in the Contract Documents or subsequently agreed upon; 

.3 Cost to be determined in a manner agreed upon by the parties and a mutually acceptable fixed or 

percentage fee; or 

NOT F
OR B

ID
DIN

G P
URPOSES



 

AIA Document A201™ – 2007. Copyright © 1911, 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1966, 1970, 1976, 1987, 1997 and 2007 by The 

American Institute of Architects. All rights reserved. WARNING: This AIA®  Document is protected by U.S. Copyright Law and International 

Treaties. Unauthorized reproduction or distribution of this AIA®  Document, or any portion of it, may result in severe civil and criminal 

penalties, and will be prosecuted to the maximum extent possible under the law. This draft was produced by AIA software at 14:27:23 on 

10/22/2013 under Order No.2701158399_1 which expires on 10/10/2014, and is not for resale. 

User Notes:   (1348613743) 

 

23 

 

.4 As provided in Section 7.3.7. 

 

§ 7.3.4 If unit prices are stated in the Contract Documents or subsequently agreed upon, and if quantities originally 

contemplated are materially changed in a proposed Change Order or Construction Change Directive so that 

application of such unit prices to quantities of Work proposed will cause substantial inequity to the Owner or 

Contractor, the applicable unit prices shall be equitably adjusted. 

 

§ 7.3.5 Upon receipt of a Construction Change Directive, the Contractor shall promptly proceed with the change in 

the Work involved and advise the Architect of the Contractor’s agreement or disagreement with the method, if any, 

provided in the Construction Change Directive for determining the proposed adjustment in the Contract Sum or 

Contract Time. 

 

§ 7.3.6 A Construction Change Directive signed by the Contractor indicates the Contractor’s agreement therewith, 

including adjustment in Contract Sum and Contract Time or the method for determining them. Such agreement shall 

be effective immediately and shall be recorded as a Change Order. 

 

§ 7.3.7 If the Contractor does not respond promptly or disagrees with the method for adjustment in the Contract Sum, 

the Architect shall determine the method and the adjustment on the basis of reasonable expenditures and savings of 

those performing the Work attributable to the change, including, in case of an increase in the Contract Sum, an 

amount for overhead and profit as set forth in the Agreement, or if no such amount is set forth in the Agreement, a 

reasonable amount. In such case, and also under Section 7.3.3.3, the Contractor shall keep and present, in such form 

as the Architect may prescribe, an itemized accounting together with appropriate supporting data. Unless otherwise 

provided in the Contract Documents, costs for the purposes of this Section 7.3.7 shall be limited to the following: 

.1 Costs of labor, including social security, old age and unemployment insurance, fringe benefits 

required by agreement or custom, and workers’ compensation insurance; 

.2 Costs of materials, supplies and equipment, including cost of transportation, whether incorporated or 

consumed; 

.3 Rental costs of machinery and equipment, exclusive of hand tools, whether rented from the 

Contractor or others; 

.4 Costs of premiums for all bonds and insurance, permit fees, and sales, use or similar taxes related to 

the Work; and 

.5 Additional costs of supervision and field office personnel directly attributable to the change. 

 

§ 7.3.8 The amount of credit to be allowed by the Contractor to the Owner for a deletion or change that results in a 

net decrease in the Contract Sum shall be actual net cost as confirmed by the Architect. When both additions and 

credits covering related Work or substitutions are involved in a change, the allowance for overhead and profit shall 

be figured on the basis of net increase, if any, with respect to that change. 

 

§ 7.3.9 Pending final determination of the total cost of a Construction Change Directive to the Owner, the Contractor 

may request payment for Work completed under the Construction Change Directive in Applications for Payment. 

The Architect will make an interim determination for purposes of monthly certification for payment for those costs 

and certify for payment the amount that the Architect determines, in the Architect’s professional judgment, to be 

reasonably justified. The Architect’s interim determination of cost shall adjust the Contract Sum on the same basis 

as a Change Order, subject to the right of either party to disagree and assert a Claim in accordance with Article 15.  

 

§ 7.3.10 When the Owner and Contractor agree with a determination made by the Architect concerning the 

adjustments in the Contract Sum and Contract Time, or otherwise reach agreement upon the adjustments, such 

agreement shall be effective immediately and the Architect will prepare a Change Order. Change Orders may be 

issued for all or any part of a Construction Change Directive. 

 

§ 7.4 MINOR CHANGES IN THE WORK 
The Architect has authority to order minor changes in the Work not involving adjustment in the Contract Sum or 

extension of the Contract Time and not inconsistent with the intent of the Contract Documents. Such changes will be 

effected by written order signed by the Architect and shall be binding on the Owner and Contractor.  
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ARTICLE 8   TIME 
§ 8.1 DEFINITIONS 
§ 8.1.1 Unless otherwise provided, Contract Time is the period of time, including authorized adjustments, allotted in 

the Contract Documents for Substantial Completion of the Work. 

 

§ 8.1.2 The date of commencement of the Work is the date established in the Agreement. 

 

§ 8.1.3 The date of Substantial Completion is the date certified by the Architect in accordance with Section 9.8. 

 

§ 8.1.4 The term “day” as used in the Contract Documents shall mean calendar day unless otherwise specifically 

defined. 

 

§ 8.2 PROGRESS AND COMPLETION 
§ 8.2.1 Time limits stated in the Contract Documents are of the essence of the Contract. By executing the Agreement 

the Contractor confirms that the Contract Time is a reasonable period for performing the Work. 

 

§ 8.2.2 The Contractor shall not knowingly, except by agreement or instruction of the Owner in writing, prematurely 

commence operations on the site or elsewhere prior to the effective date of insurance required by Article 11 to be 

furnished by the Contractor and Owner. The date of commencement of the Work shall not be changed by the 

effective date of such insurance.  

 

§ 8.2.3 The Contractor shall proceed expeditiously with adequate forces and shall achieve Substantial Completion 

within the Contract Time. 

 

§ 8.3 DELAYS AND EXTENSIONS OF TIME 
§ 8.3.1 If the Contractor is delayed at any time in the commencement or progress of the Work by an act or neglect of 

the Owner or Architect, or of an employee of either, or of a separate contractor employed by the Owner; or by 

changes ordered in the Work; or by labor disputes, fire, unusual delay in deliveries, unavoidable casualties or other 

causes beyond the Contractor’s control; or by delay authorized by the Owner pending mediation and arbitration; or 

by other causes that the Architect determines may justify delay, then the Contract Time shall be extended by Change 

Order for such reasonable time as the Architect may determine.  

 

§ 8.3.2 Claims relating to time shall be made in accordance with applicable provisions of Article 15.  

 

§ 8.3.3 This Section 8.3 does not preclude recovery of damages for delay by either party under other provisions of 

the Contract Documents. 

 

ARTICLE 9   PAYMENTS AND COMPLETION 
§ 9.1 CONTRACT SUM 
The Contract Sum is stated in the Agreement and, including authorized adjustments, is the total amount payable by 

the Owner to the Contractor for performance of the Work under the Contract Documents. 

 

§ 9.2 SCHEDULE OF VALUES 
Where the Contract is based on a stipulated sum or Guaranteed Maximum Price, the Contractor shall submit to the 

Architect, before the first Application for Payment, a schedule of values allocating the entire Contract Sum to the 

various portions of the Work and prepared in such form and supported by such data to substantiate its accuracy as 

the Architect may require. This schedule, unless objected to by the Architect, shall be used as a basis for reviewing 

the Contractor’s Applications for Payment. 

 

§ 9.3 APPLICATIONS FOR PAYMENT 
§ 9.3.1 At least ten days before the date established for each progress payment, the Contractor shall submit to the 

Architect an itemized Application for Payment prepared in accordance with the schedule of values, if required under 

Section 9.2, for completed portions of the Work. Such application shall be notarized, if required, and supported by 

such data substantiating the Contractor’s right to payment as the Owner or Architect may require, such as copies of 

requisitions from Subcontractors and material suppliers, and shall reflect retainage if provided for in the Contract 

Documents. 
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§ 9.3.1.1 As provided in Section 7.3.9, such applications may include requests for payment on account of changes in 

the Work that have been properly authorized by Construction Change Directives, or by interim determinations of the 

Architect, but not yet included in Change Orders. 

 

§ 9.3.1.2 Applications for Payment shall not include requests for payment for portions of the Work for which the 

Contractor does not intend to pay a Subcontractor or material supplier, unless such Work has been performed by 

others whom the Contractor intends to pay.  

 

§ 9.3.2 Unless otherwise provided in the Contract Documents, payments shall be made on account of materials and 

equipment delivered and suitably stored at the site for subsequent incorporation in the Work. If approved in advance 

by the Owner, payment may similarly be made for materials and equipment suitably stored off the site at a location 

agreed upon in writing. Payment for materials and equipment stored on or off the site shall be conditioned upon 

compliance by the Contractor with procedures satisfactory to the Owner to establish the Owner’s title to such 

materials and equipment or otherwise protect the Owner’s interest, and shall include the costs of applicable 

insurance, storage and transportation to the site for such materials and equipment stored off the site. 

 

§ 9.3.3 The Contractor warrants that title to all Work covered by an Application for Payment will pass to the Owner 

no later than the time of payment. The Contractor further warrants that upon submittal of an Application for 

Payment all Work for which Certificates for Payment have been previously issued and payments received from the 

Owner shall, to the best of the Contractor’s knowledge, information and belief, be free and clear of liens, claims, 

security interests or encumbrances in favor of the Contractor, Subcontractors, material suppliers, or other persons or 

entities making a claim by reason of having provided labor, materials and equipment relating to the Work. 

 

§ 9.4 CERTIFICATES FOR PAYMENT 
§ 9.4.1 The Architect will, within seven days after receipt of the Contractor’s Application for Payment, either issue to 

the Owner a Certificate for Payment, with a copy to the Contractor, for such amount as the Architect determines is 

properly due, or notify the Contractor and Owner in writing of the Architect’s reasons for withholding certification 

in whole or in part as provided in Section 9.5.1. 

 

§ 9.4.2 The issuance of a Certificate for Payment will constitute a representation by the Architect to the Owner, 

based on the Architect’s evaluation of the Work and the data comprising the Application for Payment, that, to the 

best of the Architect’s knowledge, information and belief, the Work has progressed to the point indicated and that 

the quality of the Work is in accordance with the Contract Documents. The foregoing representations are subject to 

an evaluation of the Work for conformance with the Contract Documents upon Substantial Completion, to results of 

subsequent tests and inspections, to correction of minor deviations from the Contract Documents prior to completion 

and to specific qualifications expressed by the Architect. The issuance of a Certificate for Payment will further 

constitute a representation that the Contractor is entitled to payment in the amount certified. However, the issuance 

of a Certificate for Payment will not be a representation that the Architect has (1) made exhaustive or continuous on-

site inspections to check the quality or quantity of the Work, (2) reviewed construction means, methods, techniques, 

sequences or procedures, (3) reviewed copies of requisitions received from Subcontractors and material suppliers 

and other data requested by the Owner to substantiate the Contractor’s right to payment, or (4) made examination to 

ascertain how or for what purpose the Contractor has used money previously paid on account of the Contract Sum. 

 

§ 9.5 DECISIONS TO WITHHOLD CERTIFICATION 
§ 9.5.1 The Architect may withhold a Certificate for Payment in whole or in part, to the extent reasonably necessary 

to protect the Owner, if in the Architect’s opinion the representations to the Owner required by Section 9.4.2 cannot 

be made. If the Architect is unable to certify payment in the amount of the Application, the Architect will notify the 

Contractor and Owner as provided in Section 9.4.1. If the Contractor and Architect cannot agree on a revised 

amount, the Architect will promptly issue a Certificate for Payment for the amount for which the Architect is able to 

make such representations to the Owner. The Architect may also withhold a Certificate for Payment or, because of 

subsequently discovered evidence, may nullify the whole or a part of a Certificate for Payment previously issued, to 

such extent as may be necessary in the Architect’s opinion to protect the Owner from loss for which the Contractor 

is responsible, including loss resulting from acts and omissions described in Section 3.3.2, because of 

.1 defective Work not remedied; 

.2 third party claims filed or reasonable evidence indicating probable filing of such claims unless 

security acceptable to the Owner is provided by the Contractor; 
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.3 failure of the Contractor to make payments properly to Subcontractors or for labor, materials or 

equipment; 

.4 reasonable evidence that the Work cannot be completed for the unpaid balance of the Contract Sum; 

.5 damage to the Owner or a separate contractor; 

.6 reasonable evidence that the Work will not be completed within the Contract Time, and that the 

unpaid balance would not be adequate to cover actual or liquidated damages for the anticipated delay; 

or 

.7 repeated failure to carry out the Work in accordance with the Contract Documents.  

 

§ 9.5.2 When the above reasons for withholding certification are removed, certification will be made for amounts 

previously withheld. 

 

§ 9.5.3 If the Architect withholds certification for payment under Section 9.5.1.3, the Owner may, at its sole option, 

issue joint checks to the Contractor and to any Subcontractor or material or equipment suppliers to whom the 

Contractor failed to make payment for Work properly performed or material or equipment suitably delivered. If the 

Owner makes payments by joint check, the Owner shall notify the Architect and the Architect will reflect such 

payment on the next Certificate for Payment.  

 

§ 9.6 PROGRESS PAYMENTS 
§ 9.6.1 After the Architect has issued a Certificate for Payment, the Owner shall make payment in the manner and 

within the time provided in the Contract Documents, and shall so notify the Architect. 

 

§ 9.6.2 The Contractor shall pay each Subcontractor no later than seven days after receipt of payment from the 

Owner the amount to which the Subcontractor is entitled, reflecting percentages actually retained from payments to 

the Contractor on account of the Subcontractor’s portion of the Work. The Contractor shall, by appropriate 

agreement with each Subcontractor, require each Subcontractor to make payments to Sub-subcontractors in a similar 

manner. 

 

§ 9.6.3 The Architect will, on request, furnish to a Subcontractor, if practicable, information regarding percentages of 

completion or amounts applied for by the Contractor and action taken thereon by the Architect and Owner on 

account of portions of the Work done by such Subcontractor. 

 

§ 9.6.4 The Owner has the right to request written evidence from the Contractor that the Contractor has properly paid 

Subcontractors and material and equipment suppliers amounts paid by the Owner to the Contractor for subcontracted 

Work. If the Contractor fails to furnish such evidence within seven days, the Owner shall have the right to contact 

Subcontractors to ascertain whether they have been properly paid. Neither the Owner nor Architect shall have an 

obligation to pay or to see to the payment of money to a Subcontractor, except as may otherwise be required by law. 

 

§ 9.6.5 Contractor payments to material and equipment suppliers shall be treated in a manner similar to that provided 

in Sections 9.6.2, 9.6.3 and 9.6.4. 

 

§ 9.6.6 A Certificate for Payment, a progress payment, or partial or entire use or occupancy of the Project by the 

Owner shall not constitute acceptance of Work not in accordance with the Contract Documents. 

 

§ 9.6.7 Unless the Contractor provides the Owner with a payment bond in the full penal sum of the Contract Sum, 

payments received by the Contractor for Work properly performed by Subcontractors and suppliers shall be held by 

the Contractor for those Subcontractors or suppliers who performed Work or furnished materials, or both, under 

contract with the Contractor for which payment was made by the Owner. Nothing contained herein shall require 

money to be placed in a separate account and not commingled with money of the Contractor, shall create any 

fiduciary liability or tort liability on the part of the Contractor for breach of trust or shall entitle any person or entity 

to an award of punitive damages against the Contractor for breach of the requirements of this provision. 

 

§ 9.7 FAILURE OF PAYMENT 
If the Architect does not issue a Certificate for Payment, through no fault of the Contractor, within seven days after 

receipt of the Contractor’s Application for Payment, or if the Owner does not pay the Contractor within seven days 

after the date established in the Contract Documents the amount certified by the Architect or awarded by binding 

dispute resolution, then the Contractor may, upon seven additional days’ written notice to the Owner and Architect, 
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stop the Work until payment of the amount owing has been received. The Contract Time shall be extended 

appropriately and the Contract Sum shall be increased by the amount of the Contractor’s reasonable costs of shut-

down, delay and start-up, plus interest as provided for in the Contract Documents. 

 

§ 9.8 SUBSTANTIAL COMPLETION 
§ 9.8.1 Substantial Completion is the stage in the progress of the Work when the Work or designated portion thereof 

is sufficiently complete in accordance with the Contract Documents so that the Owner can occupy or utilize the 

Work for its intended use. 

 

§ 9.8.2 When the Contractor considers that the Work, or a portion thereof which the Owner agrees to accept 

separately, is substantially complete, the Contractor shall prepare and submit to the Architect a comprehensive list of 

items to be completed or corrected prior to final payment. Failure to include an item on such list does not alter the 

responsibility of the Contractor to complete all Work in accordance with the Contract Documents. 

 

§ 9.8.3 Upon receipt of the Contractor’s list, the Architect will make an inspection to determine whether the Work or 

designated portion thereof is substantially complete. If the Architect’s inspection discloses any item, whether or not 

included on the Contractor’s list, which is not sufficiently complete in accordance with the Contract Documents so 

that the Owner can occupy or utilize the Work or designated portion thereof for its intended use, the Contractor 

shall, before issuance of the Certificate of Substantial Completion, complete or correct such item upon notification 

by the Architect. In such case, the Contractor shall then submit a request for another inspection by the Architect to 

determine Substantial Completion. 

 

§ 9.8.4 When the Work or designated portion thereof is substantially complete, the Architect will prepare a 

Certificate of Substantial Completion that shall establish the date of Substantial Completion, shall establish 

responsibilities of the Owner and Contractor for security, maintenance, heat, utilities, damage to the Work and 

insurance, and shall fix the time within which the Contractor shall finish all items on the list accompanying the 

Certificate. Warranties required by the Contract Documents shall commence on the date of Substantial Completion 

of the Work or designated portion thereof unless otherwise provided in the Certificate of Substantial Completion. 

 

§ 9.8.5 The Certificate of Substantial Completion shall be submitted to the Owner and Contractor for their written 

acceptance of responsibilities assigned to them in such Certificate. Upon such acceptance and consent of surety, if 

any, the Owner shall make payment of retainage applying to such Work or designated portion thereof. Such payment 

shall be adjusted for Work that is incomplete or not in accordance with the requirements of the Contract Documents. 

 

§ 9.9 PARTIAL OCCUPANCY OR USE 
§ 9.9.1 The Owner may occupy or use any completed or partially completed portion of the Work at any stage when 

such portion is designated by separate agreement with the Contractor, provided such occupancy or use is consented 

to by the insurer as required under Section 11.3.1.5 and authorized by public authorities having jurisdiction over the 

Project. Such partial occupancy or use may commence whether or not the portion is substantially complete, provided 

the Owner and Contractor have accepted in writing the responsibilities assigned to each of them for payments, 

retainage, if any, security, maintenance, heat, utilities, damage to the Work and insurance, and have agreed in 

writing concerning the period for correction of the Work and commencement of warranties required by the Contract 

Documents. When the Contractor considers a portion substantially complete, the Contractor shall prepare and 

submit a list to the Architect as provided under Section 9.8.2. Consent of the Contractor to partial occupancy or use 

shall not be unreasonably withheld. The stage of the progress of the Work shall be determined by written agreement 

between the Owner and Contractor or, if no agreement is reached, by decision of the Architect. 

 

§ 9.9.2 Immediately prior to such partial occupancy or use, the Owner, Contractor and Architect shall jointly inspect 

the area to be occupied or portion of the Work to be used in order to determine and record the condition of the 

Work. 

 

§ 9.9.3 Unless otherwise agreed upon, partial occupancy or use of a portion or portions of the Work shall not 

constitute acceptance of Work not complying with the requirements of the Contract Documents. 

 

§ 9.10 FINAL COMPLETION AND FINAL PAYMENT 
§ 9.10.1 Upon receipt of the Contractor’s written notice that the Work is ready for final inspection and acceptance 

and upon receipt of a final Application for Payment, the Architect will promptly make such inspection and, when the 
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Architect finds the Work acceptable under the Contract Documents and the Contract fully performed, the Architect 

will promptly issue a final Certificate for Payment stating that to the best of the Architect’s knowledge, information 

and belief, and on the basis of the Architect’s on-site visits and inspections, the Work has been completed in 

accordance with terms and conditions of the Contract Documents and that the entire balance found to be due the 

Contractor and noted in the final Certificate is due and payable. The Architect’s final Certificate for Payment will 

constitute a further representation that conditions listed in Section 9.10.2 as precedent to the Contractor’s being 

entitled to final payment have been fulfilled. 

 

§ 9.10.2 Neither final payment nor any remaining retained percentage shall become due until the Contractor submits 

to the Architect (1) an affidavit that payrolls, bills for materials and equipment, and other indebtedness connected 

with the Work for which the Owner or the Owner’s property might be responsible or encumbered (less amounts 

withheld by Owner) have been paid or otherwise satisfied, (2) a certificate evidencing that insurance required by the 

Contract Documents to remain in force after final payment is currently in effect and will not be canceled or allowed 

to expire until at least 30 days’ prior written notice has been given to the Owner, (3) a written statement that the 

Contractor knows of no substantial reason that the insurance will not be renewable to cover the period required by 

the Contract Documents, (4) consent of surety, if any, to final payment and (5), if required by the Owner, other data 

establishing payment or satisfaction of obligations, such as receipts, releases and waivers of liens, claims, security 

interests or encumbrances arising out of the Contract, to the extent and in such form as may be designated by the 

Owner. If a Subcontractor refuses to furnish a release or waiver required by the Owner, the Contractor may furnish a 

bond satisfactory to the Owner to indemnify the Owner against such lien. If such lien remains unsatisfied after 

payments are made, the Contractor shall refund to the Owner all money that the Owner may be compelled to pay in 

discharging such lien, including all costs and reasonable attorneys’ fees. 

 

§ 9.10.3 If, after Substantial Completion of the Work, final completion thereof is materially delayed through no fault 

of the Contractor or by issuance of Change Orders affecting final completion, and the Architect so confirms, the 

Owner shall, upon application by the Contractor and certification by the Architect, and without terminating the 

Contract, make payment of the balance due for that portion of the Work fully completed and accepted. If the 

remaining balance for Work not fully completed or corrected is less than retainage stipulated in the Contract 

Documents, and if bonds have been furnished, the written consent of surety to payment of the balance due for that 

portion of the Work fully completed and accepted shall be submitted by the Contractor to the Architect prior to 

certification of such payment. Such payment shall be made under terms and conditions governing final payment, 

except that it shall not constitute a waiver of claims. 

 

§ 9.10.4 The making of final payment shall constitute a waiver of Claims by the Owner except those arising from 

.1 liens, Claims, security interests or encumbrances arising out of the Contract and unsettled; 

.2 failure of the Work to comply with the requirements of the Contract Documents; or 

.3 terms of special warranties required by the Contract Documents. 

 

§ 9.10.5 Acceptance of final payment by the Contractor, a Subcontractor or material supplier shall constitute a waiver 

of claims by that payee except those previously made in writing and identified by that payee as unsettled at the time 

of final Application for Payment. 

 

ARTICLE 10   PROTECTION OF PERSONS AND PROPERTY 
§ 10.1 SAFETY PRECAUTIONS AND PROGRAMS 
The Contractor shall be responsible for initiating, maintaining and supervising all safety precautions and programs 

in connection with the performance of the Contract.  

 

§ 10.2 SAFETY OF PERSONS AND PROPERTY 
§ 10.2.1 The Contractor shall take reasonable precautions for safety of, and shall provide reasonable protection to 

prevent damage, injury or loss to 

.1 employees on the Work and other persons who may be affected thereby; 

.2 the Work and materials and equipment to be incorporated therein, whether in storage on or off the 

site, under care, custody or control of the Contractor or the Contractor’s Subcontractors or Sub-

subcontractors; and 

.3 other property at the site or adjacent thereto, such as trees, shrubs, lawns, walks, pavements, 

roadways, structures and utilities not designated for removal, relocation or replacement in the course 

of construction. 
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§ 10.2.2 The Contractor shall comply with and give notices required by applicable laws, statutes, ordinances, codes, 

rules and regulations, and lawful orders of public authorities bearing on safety of persons or property or their 

protection from damage, injury or loss. 

 

§ 10.2.3 The Contractor shall erect and maintain, as required by existing conditions and performance of the Contract, 

reasonable safeguards for safety and protection, including posting danger signs and other warnings against hazards, 

promulgating safety regulations and notifying owners and users of adjacent sites and utilities. 

 

§ 10.2.4 When use or storage of explosives or other hazardous materials or equipment or unusual methods are 

necessary for execution of the Work, the Contractor shall exercise utmost care and carry on such activities under 

supervision of properly qualified personnel. 

 

§ 10.2.5 The Contractor shall promptly remedy damage and loss (other than damage or loss insured under property 

insurance required by the Contract Documents) to property referred to in Sections 10.2.1.2 and 10.2.1.3 caused in 

whole or in part by the Contractor, a Subcontractor, a Sub-subcontractor, or anyone directly or indirectly employed 

by any of them, or by anyone for whose acts they may be liable and for which the Contractor is responsible under 

Sections 10.2.1.2 and 10.2.1.3, except damage or loss attributable to acts or omissions of the Owner or Architect or 

anyone directly or indirectly employed by either of them, or by anyone for whose acts either of them may be liable, 

and not attributable to the fault or negligence of the Contractor. The foregoing obligations of the Contractor are in 

addition to the Contractor’s obligations under Section 3.18. 

 

§ 10.2.6 The Contractor shall designate a responsible member of the Contractor’s organization at the site whose duty 

shall be the prevention of accidents. This person shall be the Contractor’s superintendent unless otherwise 

designated by the Contractor in writing to the Owner and Architect. 

 

§ 10.2.7 The Contractor shall not permit any part of the construction or site to be loaded so as to cause damage or 

create an unsafe condition. 

 

§ 10.2.8 INJURY OR DAMAGE TO PERSON OR PROPERTY 
If either party suffers injury or damage to person or property because of an act or omission of the other party, or of 

others for whose acts such party is legally responsible, written notice of such injury or damage, whether or not 

insured, shall be given to the other party within a reasonable time not exceeding 21 days after discovery. The notice 

shall provide sufficient detail to enable the other party to investigate the matter.  

 

§ 10.3 HAZARDOUS MATERIALS 
§ 10.3.1 The Contractor is responsible for compliance with any requirements included in the Contract Documents 

regarding hazardous materials. If the Contractor encounters a hazardous material or substance not addressed in the 

Contract Documents and if reasonable precautions will be inadequate to prevent foreseeable bodily injury or death 

to persons resulting from a material or substance, including but not limited to asbestos or polychlorinated biphenyl 

(PCB), encountered on the site by the Contractor, the Contractor shall, upon recognizing the condition, immediately 

stop Work in the affected area and report the condition to the Owner and Architect in writing. 

 

§ 10.3.2 Upon receipt of the Contractor’s written notice, the Owner shall obtain the services of a licensed laboratory 

to verify the presence or absence of the material or substance reported by the Contractor and, in the event such 

material or substance is found to be present, to cause it to be rendered harmless. Unless otherwise required by the 

Contract Documents, the Owner shall furnish in writing to the Contractor and Architect the names and qualifications 

of persons or entities who are to perform tests verifying the presence or absence of such material or substance or 

who are to perform the task of removal or safe containment of such material or substance. The Contractor and the 

Architect will promptly reply to the Owner in writing stating whether or not either has reasonable objection to the 

persons or entities proposed by the Owner. If either the Contractor or Architect has an objection to a person or entity 

proposed by the Owner, the Owner shall propose another to whom the Contractor and the Architect have no 

reasonable objection. When the material or substance has been rendered harmless, Work in the affected area shall 

resume upon written agreement of the Owner and Contractor. By Change Order, the Contract Time shall be 

extended appropriately and the Contract Sum shall be increased in the amount of the Contractor’s reasonable 

additional costs of shut-down, delay and start-up. 
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§ 10.3.3 To the fullest extent permitted by law, the Owner shall indemnify and hold harmless the Contractor, 

Subcontractors, Architect, Architect’s consultants and agents and employees of any of them from and against 

claims, damages, losses and expenses, including but not limited to attorneys’ fees, arising out of or resulting from 

performance of the Work in the affected area if in fact the material or substance presents the risk of bodily injury or 

death as described in Section 10.3.1 and has not been rendered harmless, provided that such claim, damage, loss or 

expense is attributable to bodily injury, sickness, disease or death, or to injury to or destruction of tangible property 

(other than the Work itself), except to the extent that such damage, loss or expense is due to the fault or negligence 

of the party seeking indemnity. 

 

§ 10.3.4 The Owner shall not be responsible under this Section 10.3 for materials or substances the Contractor brings 

to the site unless such materials or substances are required by the Contract Documents. The Owner shall be 

responsible for materials or substances required by the Contract Documents, except to the extent of the Contractor’s 

fault or negligence in the use and handling of such materials or substances. 

 

§ 10.3.5 The Contractor shall indemnify the Owner for the cost and expense the Owner incurs (1) for remediation of 

a material or substance the Contractor brings to the site and negligently handles, or (2) where the Contractor fails to 

perform its obligations under Section 10.3.1, except to the extent that the cost and expense are due to the Owner’s 

fault or negligence. 

 

§ 10.3.6 If, without negligence on the part of the Contractor, the Contractor is held liable by a government agency for 

the cost of remediation of a hazardous material or substance solely by reason of performing Work as required by the 

Contract Documents, the Owner shall indemnify the Contractor for all cost and expense thereby incurred. 

 

§ 10.4 EMERGENCIES 
In an emergency affecting safety of persons or property, the Contractor shall act, at the Contractor’s discretion, to 

prevent threatened damage, injury or loss. Additional compensation or extension of time claimed by the Contractor 

on account of an emergency shall be determined as provided in Article 15 and Article 7. 

 

ARTICLE 11   INSURANCE AND BONDS 
§ 11.1 CONTRACTOR’S LIABILITY INSURANCE 
§ 11.1.1 The Contractor shall purchase from and maintain in a company or companies lawfully authorized to do 

business in the jurisdiction in which the Project is located such insurance as will protect the Contractor from claims 

set forth below which may arise out of or result from the Contractor’s operations and completed operations under 

the Contract and for which the Contractor may be legally liable, whether such operations be by the Contractor or by 

a Subcontractor or by anyone directly or indirectly employed by any of them, or by anyone for whose acts any of 

them may be liable: 

.1 Claims under workers’ compensation, disability benefit and other similar employee benefit acts that 

are applicable to the Work to be performed; 

.2 Claims for damages because of bodily injury, occupational sickness or disease, or death of the 

Contractor’s employees; 

.3 Claims for damages because of bodily injury, sickness or disease, or death of any person other than 

the Contractor’s employees; 

.4 Claims for damages insured by usual personal injury liability coverage; 

.5 Claims for damages, other than to the Work itself, because of injury to or destruction of tangible 

property, including loss of use resulting therefrom; 

.6 Claims for damages because of bodily injury, death of a person or property damage arising out of 

ownership, maintenance or use of a motor vehicle; 

.7 Claims for bodily injury or property damage arising out of completed operations; and 

.8 Claims involving contractual liability insurance applicable to the Contractor’s obligations under 

Section 3.18. 

 

§ 11.1.2 The insurance required by Section 11.1.1 shall be written for not less than limits of liability specified in the 

Contract Documents or required by law, whichever coverage is greater. Coverages, whether written on an 

occurrence or claims-made basis, shall be maintained without interruption from the date of commencement of the 

Work until the date of final payment and termination of any coverage required to be maintained after final payment, 

and, with respect to the Contractor’s completed operations coverage, until the expiration of the period for correction 
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of Work or for such other period for maintenance of completed operations coverage as specified in the Contract 

Documents. 

 

§ 11.1.3 Certificates of insurance acceptable to the Owner shall be filed with the Owner prior to commencement of 

the Work and thereafter upon renewal or replacement of each required policy of insurance. These certificates and the 

insurance policies required by this Section 11.1 shall contain a provision that coverages afforded under the policies 

will not be canceled or allowed to expire until at least 30 days’ prior written notice has been given to the Owner. An 

additional certificate evidencing continuation of liability coverage, including coverage for completed operations, 

shall be submitted with the final Application for Payment as required by Section 9.10.2 and thereafter upon renewal 

or replacement of such coverage until the expiration of the time required by Section 11.1.2. Information concerning 

reduction of coverage on account of revised limits or claims paid under the General Aggregate, or both, shall be 

furnished by the Contractor with reasonable promptness. 

 

§ 11.1.4 The Contractor shall cause the commercial liability coverage required by the Contract Documents to include 

(1) the Owner, the Architect and the Architect’s consultants as additional insureds for claims caused in whole or in 

part by the Contractor’s negligent acts or omissions during the Contractor’s operations; and (2) the Owner as an 

additional insured for claims caused in whole or in part by the Contractor’s negligent acts or omissions during the 

Contractor’s completed operations. 

 

§ 11.2 OWNER’S LIABILITY INSURANCE 
The Owner shall be responsible for purchasing and maintaining the Owner’s usual liability insurance. 

 

§ 11.3 PROPERTY INSURANCE 
§ 11.3.1 Unless otherwise provided, the Owner shall purchase and maintain, in a company or companies lawfully 

authorized to do business in the jurisdiction in which the Project is located, property insurance written on a builder’s 

risk “all-risk” or equivalent policy form in the amount of the initial Contract Sum, plus value of subsequent Contract 

Modifications and cost of materials supplied or installed by others, comprising total value for the entire Project at 

the site on a replacement cost basis without optional deductibles. Such property insurance shall be maintained, 

unless otherwise provided in the Contract Documents or otherwise agreed in writing by all persons and entities who 

are beneficiaries of such insurance, until final payment has been made as provided in Section 9.10 or until no person 

or entity other than the Owner has an insurable interest in the property required by this Section 11.3 to be covered, 

whichever is later. This insurance shall include interests of the Owner, the Contractor, Subcontractors and Sub-

subcontractors in the Project. 

 

§ 11.3.1.1 Property insurance shall be on an “all-risk” or equivalent policy form and shall include, without limitation, 

insurance against the perils of fire (with extended coverage) and physical loss or damage including, without 

duplication of coverage, theft, vandalism, malicious mischief, collapse, earthquake, flood, windstorm, falsework, 

testing and startup, temporary buildings and debris removal including demolition occasioned by enforcement of any 

applicable legal requirements, and shall cover reasonable compensation for Architect’s and Contractor’s services 

and expenses required as a result of such insured loss. 

 

§ 11.3.1.2 If the Owner does not intend to purchase such property insurance required by the Contract and with all of 

the coverages in the amount described above, the Owner shall so inform the Contractor in writing prior to 

commencement of the Work. The Contractor may then effect insurance that will protect the interests of the 

Contractor, Subcontractors and Sub-subcontractors in the Work, and by appropriate Change Order the cost thereof 

shall be charged to the Owner. If the Contractor is damaged by the failure or neglect of the Owner to purchase or 

maintain insurance as described above, without so notifying the Contractor in writing, then the Owner shall bear all 

reasonable costs properly attributable thereto. 

 

§ 11.3.1.3 If the property insurance requires deductibles, the Owner shall pay costs not covered because of such 

deductibles. 

 

§ 11.3.1.4 This property insurance shall cover portions of the Work stored off the site, and also portions of the Work 

in transit. 

 

§ 11.3.1.5 Partial occupancy or use in accordance with Section 9.9 shall not commence until the insurance company 

or companies providing property insurance have consented to such partial occupancy or use by endorsement or 
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otherwise. The Owner and the Contractor shall take reasonable steps to obtain consent of the insurance company or 

companies and shall, without mutual written consent, take no action with respect to partial occupancy or use that 

would cause cancellation, lapse or reduction of insurance. 

 

§ 11.3.2 BOILER AND MACHINERY INSURANCE 
The Owner shall purchase and maintain boiler and machinery insurance required by the Contract Documents or by 

law, which shall specifically cover such insured objects during installation and until final acceptance by the Owner; 

this insurance shall include interests of the Owner, Contractor, Subcontractors and Sub-subcontractors in the Work, 

and the Owner and Contractor shall be named insureds. 

 

§ 11.3.3 LOSS OF USE INSURANCE 
The Owner, at the Owner’s option, may purchase and maintain such insurance as will insure the Owner against loss 

of use of the Owner’s property due to fire or other hazards, however caused. The Owner waives all rights of action 

against the Contractor for loss of use of the Owner’s property, including consequential losses due to fire or other 

hazards however caused. 

 

§ 11.3.4 If the Contractor requests in writing that insurance for risks other than those described herein or other 

special causes of loss be included in the property insurance policy, the Owner shall, if possible, include such 

insurance, and the cost thereof shall be charged to the Contractor by appropriate Change Order. 

 

§ 11.3.5 If during the Project construction period the Owner insures properties, real or personal or both, at or adjacent 

to the site by property insurance under policies separate from those insuring the Project, or if after final payment 

property insurance is to be provided on the completed Project through a policy or policies other than those insuring 

the Project during the construction period, the Owner shall waive all rights in accordance with the terms of Section 

11.3.7 for damages caused by fire or other causes of loss covered by this separate property insurance. All separate 

policies shall provide this waiver of subrogation by endorsement or otherwise. 

 

§ 11.3.6 Before an exposure to loss may occur, the Owner shall file with the Contractor a copy of each policy that 

includes insurance coverages required by this Section 11.3. Each policy shall contain all generally applicable 

conditions, definitions, exclusions and endorsements related to this Project. Each policy shall contain a provision 

that the policy will not be canceled or allowed to expire, and that its limits will not be reduced, until at least 30 days’ 

prior written notice has been given to the Contractor. 

 

§ 11.3.7 WAIVERS OF SUBROGATION 
The Owner and Contractor waive all rights against (1) each other and any of their subcontractors, sub-

subcontractors, agents and employees, each of the other, and (2) the Architect, Architect’s consultants, separate 

contractors described in Article 6, if any, and any of their subcontractors, sub-subcontractors, agents and employees, 

for damages caused by fire or other causes of loss to the extent covered by property insurance obtained pursuant to 

this Section 11.3 or other property insurance applicable to the Work, except such rights as they have to proceeds of 

such insurance held by the Owner as fiduciary. The Owner or Contractor, as appropriate, shall require of the 

Architect, Architect’s consultants, separate contractors described in Article 6, if any, and the subcontractors, sub-

subcontractors, agents and employees of any of them, by appropriate agreements, written where legally required for 

validity, similar waivers each in favor of other parties enumerated herein. The policies shall provide such waivers of 

subrogation by endorsement or otherwise. A waiver of subrogation shall be effective as to a person or entity even 

though that person or entity would otherwise have a duty of indemnification, contractual or otherwise, did not pay 

the insurance premium directly or indirectly, and whether or not the person or entity had an insurable interest in the 

property damaged. 

 

§ 11.3.8 A loss insured under the Owner’s property insurance shall be adjusted by the Owner as fiduciary and made 

payable to the Owner as fiduciary for the insureds, as their interests may appear, subject to requirements of any 

applicable mortgagee clause and of Section 11.3.10. The Contractor shall pay Subcontractors their just shares of 

insurance proceeds received by the Contractor, and by appropriate agreements, written where legally required for 

validity, shall require Subcontractors to make payments to their Sub-subcontractors in similar manner. 

 

§ 11.3.9 If required in writing by a party in interest, the Owner as fiduciary shall, upon occurrence of an insured loss, 

give bond for proper performance of the Owner’s duties. The cost of required bonds shall be charged against 

proceeds received as fiduciary. The Owner shall deposit in a separate account proceeds so received, which the 
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Owner shall distribute in accordance with such agreement as the parties in interest may reach, or as determined in 

accordance with the method of binding dispute resolution selected in the Agreement between the Owner and 

Contractor. If after such loss no other special agreement is made and unless the Owner terminates the Contract for 

convenience, replacement of damaged property shall be performed by the Contractor after notification of a Change 

in the Work in accordance with Article 7. 

 

§ 11.3.10 The Owner as fiduciary shall have power to adjust and settle a loss with insurers unless one of the parties in 

interest shall object in writing within five days after occurrence of loss to the Owner’s exercise of this power; if such 

objection is made, the dispute shall be resolved in the manner selected by the Owner and Contractor as the method 

of binding dispute resolution in the Agreement. If the Owner and Contractor have selected arbitration as the method 

of binding dispute resolution, the Owner as fiduciary shall make settlement with insurers or, in the case of a dispute 

over distribution of insurance proceeds, in accordance with the directions of the arbitrators.  

 

§ 11.4 PERFORMANCE BOND AND PAYMENT BOND 
§ 11.4.1 The Owner shall have the right to require the Contractor to furnish bonds covering faithful performance of 

the Contract and payment of obligations arising thereunder as stipulated in bidding requirements or specifically 

required in the Contract Documents on the date of execution of the Contract. 

 

§ 11.4.2 Upon the request of any person or entity appearing to be a potential beneficiary of bonds covering payment 

of obligations arising under the Contract, the Contractor shall promptly furnish a copy of the bonds or shall 

authorize a copy to be furnished. 

 

ARTICLE 12   UNCOVERING AND CORRECTION OF WORK 
§ 12.1 UNCOVERING OF WORK 
§ 12.1.1 If a portion of the Work is covered contrary to the Architect’s request or to requirements specifically 

expressed in the Contract Documents, it must, if requested in writing by the Architect, be uncovered for the 

Architect’s examination and be replaced at the Contractor’s expense without change in the Contract Time. 

 

§ 12.1.2 If a portion of the Work has been covered that the Architect has not specifically requested to examine prior 

to its being covered, the Architect may request to see such Work and it shall be uncovered by the Contractor. If such 

Work is in accordance with the Contract Documents, costs of uncovering and replacement shall, by appropriate 

Change Order, be at the Owner’s expense. If such Work is not in accordance with the Contract Documents, such 

costs and the cost of correction shall be at the Contractor’s expense unless the condition was caused by the Owner or 

a separate contractor in which event the Owner shall be responsible for payment of such costs. 

 

§ 12.2 CORRECTION OF WORK 
§ 12.2.1 BEFORE OR AFTER SUBSTANTIAL COMPLETION 
The Contractor shall promptly correct Work rejected by the Architect or failing to conform to the requirements of 

the Contract Documents, whether discovered before or after Substantial Completion and whether or not fabricated, 

installed or completed. Costs of correcting such rejected Work, including additional testing and inspections, the cost 

of uncovering and replacement, and compensation for the Architect’s services and expenses made necessary 

thereby, shall be at the Contractor’s expense. 

 

§ 12.2.2 AFTER SUBSTANTIAL COMPLETION 
§ 12.2.2.1 In addition to the Contractor’s obligations under Section 3.5, if, within one year after the date of 

Substantial Completion of the Work or designated portion thereof or after the date for commencement of warranties 

established under Section 9.9.1, or by terms of an applicable special warranty required by the Contract Documents, 

any of the Work is found to be not in accordance with the requirements of the Contract Documents, the Contractor 

shall correct it promptly after receipt of written notice from the Owner to do so unless the Owner has previously 

given the Contractor a written acceptance of such condition. The Owner shall give such notice promptly after 

discovery of the condition. During the one-year period for correction of Work, if the Owner fails to notify the 

Contractor and give the Contractor an opportunity to make the correction, the Owner waives the rights to require 

correction by the Contractor and to make a claim for breach of warranty. If the Contractor fails to correct 

nonconforming Work within a reasonable time during that period after receipt of notice from the Owner or 

Architect, the Owner may correct it in accordance with Section 2.4. 
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§ 12.2.2.2 The one-year period for correction of Work shall be extended with respect to portions of Work first 

performed after Substantial Completion by the period of time between Substantial Completion and the actual 

completion of that portion of the Work. 

 

§ 12.2.2.3 The one-year period for correction of Work shall not be extended by corrective Work performed by the 

Contractor pursuant to this Section 12.2. 

 

§ 12.2.3 The Contractor shall remove from the site portions of the Work that are not in accordance with the 

requirements of the Contract Documents and are neither corrected by the Contractor nor accepted by the Owner. 

 

§ 12.2.4 The Contractor shall bear the cost of correcting destroyed or damaged construction, whether completed or 

partially completed, of the Owner or separate contractors caused by the Contractor’s correction or removal of Work 

that is not in accordance with the requirements of the Contract Documents. 

 

§ 12.2.5 Nothing contained in this Section 12.2 shall be construed to establish a period of limitation with respect to 

other obligations the Contractor has under the Contract Documents. Establishment of the one-year period for 

correction of Work as described in Section 12.2.2 relates only to the specific obligation of the Contractor to correct 

the Work, and has no relationship to the time within which the obligation to comply with the Contract Documents 

may be sought to be enforced, nor to the time within which proceedings may be commenced to establish the 

Contractor’s liability with respect to the Contractor’s obligations other than specifically to correct the Work. 

 

§ 12.3 ACCEPTANCE OF NONCONFORMING WORK 
If the Owner prefers to accept Work that is not in accordance with the requirements of the Contract Documents, the 

Owner may do so instead of requiring its removal and correction, in which case the Contract Sum will be reduced as 

appropriate and equitable. Such adjustment shall be effected whether or not final payment has been made. 

 

ARTICLE 13   MISCELLANEOUS PROVISIONS 
§ 13.1 GOVERNING LAW 
The Contract shall be governed by the law of the place where the Project is located except that, if the parties have 

selected arbitration as the method of binding dispute resolution, the Federal Arbitration Act shall govern Section 

15.4. 

 

§ 13.2 SUCCESSORS AND ASSIGNS 
§ 13.2.1 The Owner and Contractor respectively bind themselves, their partners, successors, assigns and legal 

representatives to covenants, agreements and obligations contained in the Contract Documents. Except as provided 

in Section 13.2.2, neither party to the Contract shall assign the Contract as a whole without written consent of the 

other. If either party attempts to make such an assignment without such consent, that party shall nevertheless remain 

legally responsible for all obligations under the Contract. 

 

§ 13.2.2 The Owner may, without consent of the Contractor, assign the Contract to a lender providing construction 

financing for the Project, if the lender assumes the Owner’s rights and obligations under the Contract Documents. 

The Contractor shall execute all consents reasonably required to facilitate such assignment. 

 

§ 13.3 WRITTEN NOTICE 
Written notice shall be deemed to have been duly served if delivered in person to the individual, to a member of the 

firm or entity, or to an officer of the corporation for which it was intended; or if delivered at, or sent by registered or 

certified mail or by courier service providing proof of delivery to, the last business address known to the party 

giving notice.  

 

§ 13.4 RIGHTS AND REMEDIES 
§ 13.4.1 Duties and obligations imposed by the Contract Documents and rights and remedies available thereunder 

shall be in addition to and not a limitation of duties, obligations, rights and remedies otherwise imposed or available 

by law. 

 

§ 13.4.2 No action or failure to act by the Owner, Architect or Contractor shall constitute a waiver of a right or duty 

afforded them under the Contract, nor shall such action or failure to act constitute approval of or acquiescence in a 

breach there under, except as may be specifically agreed in writing. 
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§ 13.5 TESTS AND INSPECTIONS 
§ 13.5.1 Tests, inspections and approvals of portions of the Work shall be made as required by the Contract 

Documents and by applicable laws, statutes, ordinances, codes, rules and regulations or lawful orders of public 

authorities. Unless otherwise provided, the Contractor shall make arrangements for such tests, inspections and 

approvals with an independent testing laboratory or entity acceptable to the Owner, or with the appropriate public 

authority, and shall bear all related costs of tests, inspections and approvals. The Contractor shall give the Architect 

timely notice of when and where tests and inspections are to be made so that the Architect may be present for such 

procedures. The Owner shall bear costs of (1) tests, inspections or approvals that do not become requirements until 

after bids are received or negotiations concluded, and (2) tests, inspections or approvals where building codes or 

applicable laws or regulations prohibit the Owner from delegating their cost to the Contractor. 

 

§ 13.5.2 If the Architect, Owner or public authorities having jurisdiction determine that portions of the Work require 

additional testing, inspection or approval not included under Section 13.5.1, the Architect will, upon written 

authorization from the Owner, instruct the Contractor to make arrangements for such additional testing, inspection 

or approval by an entity acceptable to the Owner, and the Contractor shall give timely notice to the Architect of 

when and where tests and inspections are to be made so that the Architect may be present for such procedures. Such 

costs, except as provided in Section 13.5.3, shall be at the Owner’s expense. 

 

§ 13.5.3 If such procedures for testing, inspection or approval under Sections 13.5.1 and 13.5.2 reveal failure of the 

portions of the Work to comply with requirements established by the Contract Documents, all costs made necessary 

by such failure including those of repeated procedures and compensation for the Architect’s services and expenses 

shall be at the Contractor’s expense. 

 

§ 13.5.4 Required certificates of testing, inspection or approval shall, unless otherwise required by the Contract 

Documents, be secured by the Contractor and promptly delivered to the Architect. 

 

§ 13.5.5 If the Architect is to observe tests, inspections or approvals required by the Contract Documents, the 

Architect will do so promptly and, where practicable, at the normal place of testing. 

 

§ 13.5.6 Tests or inspections conducted pursuant to the Contract Documents shall be made promptly to avoid 

unreasonable delay in the Work. 

 

§ 13.6 INTEREST 
Payments due and unpaid under the Contract Documents shall bear interest from the date payment is due at such rate 

as the parties may agree upon in writing or, in the absence thereof, at the legal rate prevailing from time to time at 

the place where the Project is located. 

 

§ 13.7 TIME LIMITS ON CLAIMS 
The Owner and Contractor shall commence all claims and causes of action, whether in contract, tort, breach of 

warranty or otherwise, against the other arising out of or related to the Contract in accordance with the requirements 

of the final dispute resolution method selected in the Agreement within the time period specified by applicable law, 

but in any case not more than 10 years after the date of Substantial Completion of the Work. The Owner and 

Contractor waive all claims and causes of action not commenced in accordance with this Section 13.7. 

 

ARTICLE 14   TERMINATION OR SUSPENSION OF THE CONTRACT 
§ 14.1 TERMINATION BY THE CONTRACTOR 
§ 14.1.1 The Contractor may terminate the Contract if the Work is stopped for a period of 30 consecutive days 

through no act or fault of the Contractor or a Subcontractor, Sub-subcontractor or their agents or employees or any 

other persons or entities performing portions of the Work under direct or indirect contract with the Contractor, for 

any of the following reasons: 

.1 Issuance of an order of a court or other public authority having jurisdiction that requires all Work to 

be stopped; 

.2 An act of government, such as a declaration of national emergency that requires all Work to be 
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.3 Because the Architect has not issued a Certificate for Payment and has not notified the Contractor of 

the reason for withholding certification as provided in Section 9.4.1, or because the Owner has not 

made payment on a Certificate for Payment within the time stated in the Contract Documents; or 

.4 The Owner has failed to furnish to the Contractor promptly, upon the Contractor’s request, reasonable 

evidence as required by Section 2.2.1. 

 

§ 14.1.2 The Contractor may terminate the Contract if, through no act or fault of the Contractor or a Subcontractor, 

Sub-subcontractor or their agents or employees or any other persons or entities performing portions of the Work 

under direct or indirect contract with the Contractor, repeated suspensions, delays or interruptions of the entire Work 

by the Owner as described in Section 14.3 constitute in the aggregate more than 100 percent of the total number of 

days scheduled for completion, or 120 days in any 365-day period, whichever is less. 

 

§ 14.1.3 If one of the reasons described in Section 14.1.1 or 14.1.2 exists, the Contractor may, upon seven days’ 

written notice to the Owner and Architect, terminate the Contract and recover from the Owner payment for Work 

executed, including reasonable overhead and profit, costs incurred by reason of such termination, and damages.  

 

§ 14.1.4 If the Work is stopped for a period of 60 consecutive days through no act or fault of the Contractor or a 

Subcontractor or their agents or employees or any other persons performing portions of the Work under contract 

with the Contractor because the Owner has repeatedly failed to fulfill the Owner’s obligations under the Contract 

Documents with respect to matters important to the progress of the Work, the Contractor may, upon seven additional 

days’ written notice to the Owner and the Architect, terminate the Contract and recover from the Owner as provided 

in Section 14.1.3. 

 

§ 14.2 TERMINATION BY THE OWNER FOR CAUSE 
§ 14.2.1 The Owner may terminate the Contract if the Contractor 

.1 repeatedly refuses or fails to supply enough properly skilled workers or proper materials; 

.2 fails to make payment to Subcontractors for materials or labor in accordance with the respective 

agreements between the Contractor and the Subcontractors; 

.3 repeatedly disregards applicable laws, statutes, ordinances, codes, rules and regulations, or lawful 

orders of a public authority; or 

.4 otherwise is guilty of substantial breach of a provision of the Contract Documents. 

 

§ 14.2.2 When any of the above reasons exist, the Owner, upon certification by the Initial Decision Maker that 

sufficient cause exists to justify such action, may without prejudice to any other rights or remedies of the Owner and 

after giving the Contractor and the Contractor’s surety, if any, seven days’ written notice, terminate employment of 

the Contractor and may, subject to any prior rights of the surety: 

.1 Exclude the Contractor from the site and take possession of all materials, equipment, tools, and 

construction equipment and machinery thereon owned by the Contractor; 

.2 Accept assignment of subcontracts pursuant to Section 5.4; and 

.3 Finish the Work by whatever reasonable method the Owner may deem expedient. Upon written 

request of the Contractor, the Owner shall furnish to the Contractor a detailed accounting of the costs 

incurred by the Owner in finishing the Work. 

 

§ 14.2.3 When the Owner terminates the Contract for one of the reasons stated in Section 14.2.1, the Contractor shall 

not be entitled to receive further payment until the Work is finished. 

 

§ 14.2.4 If the unpaid balance of the Contract Sum exceeds costs of finishing the Work, including compensation for 

the Architect’s services and expenses made necessary thereby, and other damages incurred by the Owner and not 

expressly waived, such excess shall be paid to the Contractor. If such costs and damages exceed the unpaid balance, 

the Contractor shall pay the difference to the Owner. The amount to be paid to the Contractor or Owner, as the case 

may be, shall be certified by the Initial Decision Maker, upon application, and this obligation for payment shall 

survive termination of the Contract. 

 

§ 14.3 SUSPENSION BY THE OWNER FOR CONVENIENCE 
§ 14.3.1 The Owner may, without cause, order the Contractor in writing to suspend, delay or interrupt the Work in 

whole or in part for such period of time as the Owner may determine. 
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§ 14.3.2 The Contract Sum and Contract Time shall be adjusted for increases in the cost and time caused by 

suspension, delay or interruption as described in Section 14.3.1. Adjustment of the Contract Sum shall include 

profit. No adjustment shall be made to the extent 

.1 that performance is, was or would have been so suspended, delayed or interrupted by another cause 

for which the Contractor is responsible; or 

.2 that an equitable adjustment is made or denied under another provision of the Contract. 

 

§ 14.4 TERMINATION BY THE OWNER FOR CONVENIENCE 
§ 14.4.1 The Owner may, at any time, terminate the Contract for the Owner’s convenience and without cause. 

 

§ 14.4.2 Upon receipt of written notice from the Owner of such termination for the Owner’s convenience, the 

Contractor shall 

.1 cease operations as directed by the Owner in the notice; 

.2 take actions necessary, or that the Owner may direct, for the protection and preservation of the Work; 

and 

.3 except for Work directed to be performed prior to the effective date of termination stated in the 

notice, terminate all existing subcontracts and purchase orders and enter into no further subcontracts 

and purchase orders. 

 

§ 14.4.3 In case of such termination for the Owner’s convenience, the Contractor shall be entitled to receive payment 

for Work executed, and costs incurred by reason of such termination, along with reasonable overhead and profit on 

the Work not executed. 

 

ARTICLE 15   CLAIMS AND DISPUTES 
§ 15.1 CLAIMS 
§ 15.1.1 DEFINITION 
A Claim is a demand or assertion by one of the parties seeking, as a matter of right, payment of money, or other 

relief with respect to the terms of the Contract. The term “Claim” also includes other disputes and matters in 

question between the Owner and Contractor arising out of or relating to the Contract. The responsibility to 

substantiate Claims shall rest with the party making the Claim. 

 

§ 15.1.2 NOTICE OF CLAIMS 
Claims by either the Owner or Contractor must be initiated by written notice to the other party and to the Initial 

Decision Maker with a copy sent to the Architect, if the Architect is not serving as the Initial Decision Maker. 

Claims by either party must be initiated within 21 days after occurrence of the event giving rise to such Claim or 

within 21 days after the claimant first recognizes the condition giving rise to the Claim, whichever is later.  

 

§ 15.1.3 CONTINUING CONTRACT PERFORMANCE 
Pending final resolution of a Claim, except as otherwise agreed in writing or as provided in Section 9.7 and Article 

14, the Contractor shall proceed diligently with performance of the Contract and the Owner shall continue to make 

payments in accordance with the Contract Documents. The Architect will prepare Change Orders and issue 

Certificates for Payment in accordance with the decisions of the Initial Decision Maker.  

 

§ 15.1.4 CLAIMS FOR ADDITIONAL COST 
If the Contractor wishes to make a Claim for an increase in the Contract Sum, written notice as provided herein shall 

be given before proceeding to execute the Work. Prior notice is not required for Claims relating to an emergency 

endangering life or property arising under Section 10.4. 

 

§ 15.1.5 CLAIMS FOR ADDITIONAL TIME 
§ 15.1.5.1 If the Contractor wishes to make a Claim for an increase in the Contract Time, written notice as provided 

herein shall be given. The Contractor’s Claim shall include an estimate of cost and of probable effect of delay on 

progress of the Work. In the case of a continuing delay, only one Claim is necessary. 

 

§ 15.1.5.2 If adverse weather conditions are the basis for a Claim for additional time, such Claim shall be 

documented by data substantiating that weather conditions were abnormal for the period of time, could not have 

been reasonably anticipated and had an adverse effect on the scheduled construction. 
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§ 15.1.6 CLAIMS FOR CONSEQUENTIAL DAMAGES 
The Contractor and Owner waive Claims against each other for consequential damages arising out of or relating to 

this Contract. This mutual waiver includes 

.1 damages incurred by the Owner for rental expenses, for losses of use, income, profit, financing, 

business and reputation, and for loss of management or employee productivity or of the services of 

such persons; and 

.2 damages incurred by the Contractor for principal office expenses including the compensation of 

personnel stationed there, for losses of financing, business and reputation, and for loss of profit 

except anticipated profit arising directly from the Work. 

 

This mutual waiver is applicable, without limitation, to all consequential damages due to either party’s termination 

in accordance with Article 14. Nothing contained in this Section 15.1.6 shall be deemed to preclude an award of 

liquidated damages, when applicable, in accordance with the requirements of the Contract Documents. 

 

§ 15.2 INITIAL DECISION 
§ 15.2.1 Claims, excluding those arising under Sections 10.3, 10.4, 11.3.9, and 11.3.10, shall be referred to the Initial 

Decision Maker for initial decision. The Architect will serve as the Initial Decision Maker, unless otherwise 

indicated in the Agreement. Except for those Claims excluded by this Section 15.2.1, an initial decision shall be 

required as a condition precedent to mediation of any Claim arising prior to the date final payment is due, unless 30 

days have passed after the Claim has been referred to the Initial Decision Maker with no decision having been 

rendered. Unless the Initial Decision Maker and all affected parties agree, the Initial Decision Maker will not decide 

disputes between the Contractor and persons or entities other than the Owner. 

 

§ 15.2.2 The Initial Decision Maker will review Claims and within ten days of the receipt of a Claim take one or 

more of the following actions: (1) request additional supporting data from the claimant or a response with supporting 

data from the other party, (2) reject the Claim in whole or in part, (3) approve the Claim, (4) suggest a compromise, 

or (5) advise the parties that the Initial Decision Maker is unable to resolve the Claim if the Initial Decision Maker 

lacks sufficient information to evaluate the merits of the Claim or if the Initial Decision Maker concludes that, in the 

Initial Decision Maker’s sole discretion, it would be inappropriate for the Initial Decision Maker to resolve the 

Claim.  

 

§ 15.2.3 In evaluating Claims, the Initial Decision Maker may, but shall not be obligated to, consult with or seek 

information from either party or from persons with special knowledge or expertise who may assist the Initial 

Decision Maker in rendering a decision. The Initial Decision Maker may request the Owner to authorize retention of 

such persons at the Owner’s expense. 

 

§ 15.2.4 If the Initial Decision Maker requests a party to provide a response to a Claim or to furnish additional 

supporting data, such party shall respond, within ten days after receipt of such request, and shall either (1) provide a 

response on the requested supporting data, (2) advise the Initial Decision Maker when the response or supporting 

data will be furnished or (3) advise the Initial Decision Maker that no supporting data will be furnished. Upon 

receipt of the response or supporting data, if any, the Initial Decision Maker will either reject or approve the Claim 

in whole or in part. 

 

§ 15.2.5 The Initial Decision Maker will render an initial decision approving or rejecting the Claim, or indicating that 

the Initial Decision Maker is unable to resolve the Claim. This initial decision shall (1) be in writing; (2) state the 

reasons therefor; and (3) notify the parties and the Architect, if the Architect is not serving as the Initial Decision 

Maker, of any change in the Contract Sum or Contract Time or both. The initial decision shall be final and binding 

on the parties but subject to mediation and, if the parties fail to resolve their dispute through mediation, to binding 

dispute resolution. 

 

§ 15.2.6 Either party may file for mediation of an initial decision at any time, subject to the terms of Section 15.2.6.1. 

 

§ 15.2.6.1 Either party may, within 30 days from the date of an initial decision, demand in writing that the other party 

file for mediation within 60 days of the initial decision. If such a demand is made and the party receiving the 

demand fails to file for mediation within the time required, then both parties waive their rights to mediate or pursue 

binding dispute resolution proceedings with respect to the initial decision.   
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§ 15.2.7 In the event of a Claim against the Contractor, the Owner may, but is not obligated to, notify the surety, if 

any, of the nature and amount of the Claim. If the Claim relates to a possibility of a Contractor’s default, the Owner 

may, but is not obligated to, notify the surety and request the surety’s assistance in resolving the controversy. 

 

§ 15.2.8 If a Claim relates to or is the subject of a mechanic’s lien, the party asserting such Claim may proceed in 

accordance with applicable law to comply with the lien notice or filing deadlines.  

 

§ 15.3 MEDIATION 
§ 15.3.1 Claims, disputes, or other matters in controversy arising out of or related to the Contract except those 

waived as provided for in Sections 9.10.4, 9.10.5, and 15.1.6 shall be subject to mediation as a condition precedent 

to binding dispute resolution.  

 

§ 15.3.2 The parties shall endeavor to resolve their Claims by mediation which, unless the parties mutually agree 

otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 

Industry Mediation Procedures in effect on the date of the Agreement. A request for mediation shall be made in 

writing, delivered to the other party to the Contract, and filed with the person or entity administering the mediation. 

The request may be made concurrently with the filing of binding dispute resolution proceedings but, in such event, 

mediation shall proceed in advance of binding dispute resolution proceedings, which shall be stayed pending 

mediation for a period of 60 days from the date of filing, unless stayed for a longer period by agreement of the 

parties or court order. If an arbitration is stayed pursuant to this Section 15.3.2, the parties may nonetheless proceed 

to the selection of the arbitrator(s) and agree upon a schedule for later proceedings. 

 

§ 15.3.3 The parties shall share the mediator’s fee and any filing fees equally. The mediation shall be held in the 

place where the Project is located, unless another location is mutually agreed upon. Agreements reached in 

mediation shall be enforceable as settlement agreements in any court having jurisdiction thereof. 

 

§ 15.4 ARBITRATION 
§ 15.4.1 If the parties have selected arbitration as the method for binding dispute resolution in the Agreement, any 

Claim subject to, but not resolved by, mediation shall be subject to arbitration which, unless the parties mutually 

agree otherwise, shall be administered by the American Arbitration Association in accordance with its Construction 

Industry Arbitration Rules in effect on the date of the Agreement. A demand for arbitration shall be made in writing, 

delivered to the other party to the Contract, and filed with the person or entity administering the arbitration. The 

party filing a notice of demand for arbitration must assert in the demand all Claims then known to that party on 

which arbitration is permitted to be demanded.  

 

§ 15.4.1.1 A demand for arbitration shall be made no earlier than concurrently with the filing of a request for 

mediation, but in no event shall it be made after the date when the institution of legal or equitable proceedings based 

on the Claim would be barred by the applicable statute of limitations. For statute of limitations purposes, receipt of a 

written demand for arbitration by the person or entity administering the arbitration shall constitute the institution of 

legal or equitable proceedings based on the Claim. 

 

§ 15.4.2 The award rendered by the arbitrator or arbitrators shall be final, and judgment may be entered upon it in 

accordance with applicable law in any court having jurisdiction thereof. 

 

§ 15.4.3 The foregoing agreement to arbitrate and other agreements to arbitrate with an additional person or entity 

duly consented to by parties to the Agreement shall be specifically enforceable under applicable law in any court 

having jurisdiction thereof. 

 

§ 15.4.4 CONSOLIDATION OR JOINDER 
§ 15.4.4.1 Either party, at its sole discretion, may consolidate an arbitration conducted under this Agreement with any 

other arbitration to which it is a party provided that (1) the arbitration agreement governing the other arbitration 

permits consolidation, (2) the arbitrations to be consolidated substantially involve common questions of law or fact, 

and (3) the arbitrations employ materially similar procedural rules and methods for selecting arbitrator(s).  

 

§ 15.4.4.2 Either party, at its sole discretion, may include by joinder persons or entities substantially involved in a 

common question of law or fact whose presence is required if complete relief is to be accorded in arbitration, 

provided that the party sought to be joined consents in writing to such joinder. Consent to arbitration involving an 
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additional person or entity shall not constitute consent to arbitration of any claim, dispute or other matter in question 

not described in the written consent. 

 

§ 15.4.4.3 The Owner and Contractor grant to any person or entity made a party to an arbitration conducted under 

this Section 15.4, whether by joinder or consolidation, the same rights of joinder and consolidation as the Owner and 

Contractor under this Agreement. 
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ARTICLE 1:  GENERAL PROVISIONS 
 
1.1  BASIC DEFINITIONS 
 
1.1.1 THE CONTRACT DOCUMENTS 
 

Delete the last sentence in its entirety and replace with the following: 
 
“The Contract Documents also include Advertisement for Bid, Instructions to Bidder, 
sample forms, the Bid Form, the Contractor’s completed Bid and the Award Letter.” 

 
 Add the following Paragraph: 

 
1.1.2  In the event of conflict or discrepancies among the Contract Documents, the 

Documents prepared by the State of Delaware, Division of Facilities 
Management shall take precedence over all other documents.  

 
1.2  CORRELATION AND INTENT OF THE CONTRACT DOCUMENTS 
 

 Add the following Paragraphs: 
 

1.2.4 In the case of an inconsistency between the Drawings and the Specifications, 
or within either document not clarified by addendum, the better quality or 
greater quantity of work shall be provided in accordance with the Architect’s 
interpretation. 

 
1.2.5 The word “PROVIDE” as used in the Contract Documents shall mean 

“FURNISH AND INSTALL” and shall include, without limitation, all labor, 
materials, equipment, transportation, services and other items required to 
complete the Work. 

 
1.2.6 The word “PRODUCT” as used in the Contract Documents means all 

materials, systems and equipment. 
 
1.5 OWNERSHIP AND USE OF DRAWINGS, SPECIFICATIONS AND OTHER 

INSTRUMENTS OF SERVICE 
 

 Delete Paragraph 1.5.1 in its entirety and replace with the following: 
 

“All pre-design studies, drawings, specifications and other documents, including those in 
electronic form, prepared by the Architect under this Agreement are, and shall remain, the 
property of the Owner whether the Project for which they are made is executed or not.  
Such documents may be used by the Owner to construct one or more like Projects without 
the approval of, or additional compensation to, the Architect.  The Contractor, 
Subcontractors, Sub-subcontractors and Material or Equipment Suppliers are authorized to 
use and reproduce applicable portions of the Drawings, Specifications and other documents 
prepared by the Architect and the Architect’s consultants appropriate to and for use in the 
execution of their Work under the Contract Documents.  They are not to be used by the 
Contractor or any Subcontractor, Sub-subcontractor or Material and Equipment Supplier on 
other Projects or for additions to this Project outside the scope of the Work without the 
specific written consent of the Owner, Architect and Architect’s consultants. 

 
The Architect shall not be liable for injury or damage resulting from the re-use of drawings 
and specifications if the Architect is not involved in the re-use Project.  Prior to re-use of 
construction documents for a Project in which the Architect is not also involved, the Owner 
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will remove from such documents all identification of the original Architect, including name, 
address and professional seal or stamp.” 

 
Delete Paragraph 1.5.2 in its entirety.  

 
ARTICLE 2:  OWNER 
 
2.2  INFORMATION AND SERVICES REQUIRED OF THE OWNER 
 

 To Subparagraph 2.2.3 – Add the following sentence: 
 

“The Contractor, at their expense shall bear the costs to accurately identify the location of 
all underground utilities in the area of their excavation and shall bear all cost for any 
repairs required, out of failure to accurately identify said utilities.” 

 
 Delete Subparagraph 2.2.5 in its entirety and substitute the following: 
 

2.2.5 The Contractor shall be furnished free of charge up to five (5) sets of the 
Drawings and Project Manuals.  Additional sets will be furnished at the cost 
of reproduction, postage and handling. 

 
ARTICLE 3:  CONTRACTOR 
 
3.2 REVIEW OF CONTRACT DOCUMENTS AND FIELD CONDITIONS BY CONTRACTOR 
 

Amend Paragraph 3.2.2 to state that any errors, inconsistencies or omissions discovered 
shall be reported to the Architect and Owner immediately. 

  
 Delete the third sentence in Paragraph 3.2.3. 

 
3.3  SUPERVISION AND CONSTRUCTION PROCEDURES 
 

 Add the following Paragraphs: 
 

3.3.2.1 The Contractor shall immediately remove from the Work, whenever requested 
to do so by the Owner, any person who is considered by the Owner or Architect 
to be incompetent or disposed to be so disorderly, or who for any reason is not 
satisfactory to the Owner, and that person shall not again be employed on the 
Work without the consent of the Owner or the Architect. 

 
3.3.4 The Contractor must provide suitable storage facilities at the Site for the proper 

protection and safe storage of their materials.  Consult the Owner and the 
Architect before storing any materials. 

 
3.3.5 When any room is used as a shop, storeroom, office, etc., by the Contractor or 

Subcontractor(s) during the construction of the Work, the Contractor making 
use of these areas will be held responsible for any repairs, patching or cleaning 
arising from such use. 

 
3.4  LABOR AND MATERIALS 
 

Add the Following Paragraphs: 
 

3.4.4 Before starting the Work, each Contractor shall carefully examine all 
preparatory Work that has been executed to receive their Work.  Check 
carefully, by whatever means are required, to insure that its Work and adjacent, 
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related Work, will finish to proper contours, planes and levels.  Promptly notify 
the General Contractor/Construction Manager of any defects or imperfections in 
preparatory Work which will in any way affect satisfactory completion of its 
Work.  Absence of such notification will be construed as an acceptance of 
preparatory Work and later claims of defects will not be recognized. 

 
3.4.5 Under no circumstances shall the Contractor’s Work proceed prior to 

preparatory Work proceed prior to preparatory Work having been completely 
cured, dried and/or otherwise made satisfactory to receive this Work.  
Responsibility for timely installation of all materials rests solely with the 
Contractor responsible for that Work, who shall maintain coordination at all 
times. 

 
3.5  WARRANTY 
 

 Add the following Paragraphs: 
  

3.5.1 The Contractor will guarantee all materials and workmanship against original 
defects, except injury from proper and usual wear when used for the purpose 
intended, for two years after Acceptance by the Owner, and will maintain all 
items in perfect condition during the period of guarantee. 

 
3.5.2 Defects appearing during the period of guarantee will be made good by the 

Contractor at his expense upon demand of the Owner, it being required that all 
work will be in perfect condition when the period of guarantee will have elapsed. 

 
3.5.3 In addition to the General Guarantee there are other guarantees required for 

certain items for different periods of time than the two years as above, and are 
particularly so stated in that part of the specifications referring to same.  The 
said guarantees will commence at the same time as the General Guarantee. 

 
3.5.4 If the Contractor fails to remedy any failure, defect or damage within a 

reasonable time after receipt of notice, the Owner will have the right to replace, 
repair, or otherwise remedy the failure, defect or damage at the Contractor’s 
expense. 

 
3.11  DOCUMENTS AND SAMPLES AT THE SITE 
 

 Add the following Paragraphs: 
 

3.11.1 During the course of the Work, the Contractor shall maintain a record set of 
drawings on which the Contractor shall mark the actual physical location of all 
piping, valves, equipment, conduit, outlets, access panels, controls, actuators, 
including all appurtenances that will be concealed once construction is 
complete, etc., including all invert elevations. 

 
3.11.2 At the completion of the project, the Contractor shall obtain a set of reproducible 

drawings from the Architect, and neatly transfer all information outlined in 3.11.1 
to provide a complete record of the as-built conditions. 

 
3.11.3 The Contractor shall provide two (2) prints of the as-built conditions, along with 

the reproducible drawings themselves, to the Owner and one (1) set to the 
Architect.  In addition, attach one complete set to each of the Operating and 
Maintenance Instructions/Manuals. 

 
3.17  In the first sentence of the paragraph, insert “indemnify” between “shall” and “hold”.  
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ARTICLE 4:  ADMINISTRATION OF THE CONTRACT 
 
4.2  ADMINISTRATION OF THE CONTRACT 

 
Delete the first sentence of Paragraph 4.2.7 and replace with the following:   
 
The Architect will review and approve or take other appropriate action upon the Contractor’s 
submittals such as Shop Drawings, Product Data and Samples for the purpose of checking 
for conformance with the Contract Documents. 

 
Delete the second sentence of Paragraph 4.2.7 and replace with the following:   
 
The Architect’s action will be taken with such reasonable promptness as to cause no delay 
in the Work in the activities of the Owner, Contractor or separate Contractors, while allowing 
sufficient time in the Owner’s professional judgment to permit adequate review. 

 
 Add the following Paragraph: 
  

4.2.10.1 There will be no full-time project representative provided by the Owner or 
Architect on this project. 

 
Add to Paragraph 4.2.13 “and in compliance with all local requirements.” to the end of the 
sentence 

 
ARTICLE 5:  SUBCONTRACTORS 
 
5.2 AWARD OF SUBCONTRACTS AND OTHER CONTRACTS FOR PORTIONS OF THE 

WORK 
 

Delete Paragraph 5.2.3 in its entirety and replace with the following:   
 
5.2.3 If the Owner or Architect has reasonable objection to a person or entity 

proposed by the Contractor, the Contractor shall propose another to whom the 
Owner or Architect has no reasonable objection, subject to the statutory 
requirements of 29 Delaware Code § 6962(d)(10)b.3 and 4. 

 
ARTICLE 6:  CONSTRUCTION BY OWNER OR BY SEPARATE CONTRACTORS 
 
6.1 OWNER’S RIGHT TO PERFORM CONSTRUCTION AND TO AWARD SEPARATE 

CONTRACTS 
 

 Delete Paragraph 6.1.4 in its entirety. 
 
6.2  MUTUAL RESPONSIBILITY 
 
  6.2.3 In the second sentence, strike the word “shall” and insert the word “may”.  
 
ARTICLE 7:  CHANGES IN THE WORK 
  

(SEE ARTICLE 7: CHANGES IN WORK IN THE GENERAL REQUIREMENTS) 
 
ARTICLE 8:  TIME 
  
8.2  PROGRESS AND COMPLETION 
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Add the following Paragraphs: 
 

8.2.1.1 Refer to Specification Section SUMMARY OF WORK for Contract time 
requirements. 

 
8.2.4 If the Work falls behind the Progress Schedule as submitted by the Contractor, 

the Contractor shall employ additional labor and/or equipment necessary to 
bring the Work into compliance with the Progress Schedule at no additional cost 
to the Owner. 

 
8.3 DELAYS AND EXTENSION OF TIME 

 
8.3.1 Strike “arbitration” and insert “remedies at law or in equity”.  

 
 Add the following Paragraph: 

 
8.3.2.1 The Contractor shall update the status of the suspension, delay, or interruption 

of the Work with each Application for Payment.  (The Contractor shall report the 
termination of such cause immediately upon the termination thereof.)  Failure to 
comply with this procedure shall constitute a waiver for any claim for adjustment 
of time or price based upon said cause. 

 
Delete Paragraph 8.3.3 in its entirety and replace with the following: 

 
8.3.3 Except in the case of a suspension of the Work directed by the Owner, an 

extension of time under the provisions of Paragraph 8.3.1 shall be the 
Contractor’s sole remedy in the progress of the Work and there shall be no 
payment or compensation to the Contractor for any expense or damage 
resulting from the delay. 

 
 Add the following Paragraph: 
 

8.3.4 By permitting the Contractor to work after the expired time for completion of the 
project, the Owner does not waive their rights under the Contract. 

 
ARTICLE 9:  PAYMENTS AND COMPLETION 
 
9.2 SCHEDULE OF VALUES 
 

 Add the following Paragraphs: 
  

9.2.1 The Schedule of Values shall be submitted using AIA Document G702, 
Continuation Sheet to G703. 

 
9.2.2  The Schedule of Values is to include a line item for Project Closeout Document 

Submittal.  The value of this item is to be no less than 1% of the initial contract 
amount. 

 
9.3  APPLICATIONS FOR PAYMENT 
 

 Add the following Paragraph: 
  

9.3.1.3 Application for Payment shall be submitted on AIA Document G702 “Application 
and Certificate for Payment”, supported by AIA Document G703 “Continuation 
Sheet”.  Said Applications shall be fully executed and notarized. 
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 Add the following Paragraphs: 
 

9.3.4 Until Closeout Documents have been received and outstanding items 
completed the Owner will pay 95% (ninety-five percent) of the amount due the 
Contractor on account of progress payments. 

 
9.3.5 The Contractor shall provide a current and updated Progress Schedule to the 

Architect with each Application for Payment.  Failure to provide Schedule will be 
just cause for rejection of Application for Payment. 

 
9.5  DECISIONS TO WITHHOLD CERTIFICATION 
 

 Add the following to 9.5.1: 
 

.8 failure to provide a current Progress Schedule; 

.9 a lien or attachment is filed; 

.10 failure to comply with mandatory requirements for maintaining Record 
Documents. 

 
9.6  PROGRESS PAYMENTS 
 

Delete Paragraph 9.6.1 in its entirety and replace with the following:   
 
9.6.1 After the Architect has approved and issued a Certificate for Payment, payment 

shall be made by the Owner within 30 days after Owner’s receipt of the 
Certificate for Payment. 

 
9.7  FAILURE OF PAYMENT 
 
  In first sentence, strike “seven” and insert “thirty (30)”. Also strike “binding dispute resolution” 
  and insert “remedies at law or in equity”.  
 
9.8  SUBSTANTIAL COMPLETION 
 
  To Subparagraph 9.8.3- Add the following sentence: 
 
  “If the Architect is required to make more than 2 inspections of the same portion of work, the  
  Contractor shall responsible for all costs associated with subsequent inspections including  
  but not limited to any Architect’s fees.” 

 
9.8.5 In the second sentence, strike “shall” and insert “may”.  

 
ARTICLE 10:  PROTECTION OF PERSONS AND PROPERTY 
 
10.1 SAFETY PRECAUTIONS AND PROGRAMS 
 

Add the following Paragraphs: 
 
10.1.1.1.1 Each Contractor shall develop a safety program in accordance with the 

Occupational Safety and Health Act of 1970.  A copy of said plan shall be 
furnished to the Owner and Architect prior to the commencement of that 
Contractor’s Work. 

 
10.1.2 Each Contractor shall appoint a Safety Representative.  Safety Representatives 

shall be someone who is on site on a full time basis.  If deemed necessary by 
the Owner or Architect, Contractor Safety meetings will be scheduled.  The 
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attendance of all Safety Representatives will be required.  Minutes will be 
recorded of said meetings by the Contractor and will be distributed to all parties 
as well as posted in all job offices/trailers etc. 

 
10.2  SAFETY OF PERSONS AND PROPERTY 
 

Add the following Paragraph: 
 
10.2.4.1 As required in the Hazardous Chemical Act of June 1984, all vendors supplying 

any material that may be defined as hazardous must provide Material Safety 
Data Sheets for those products.  Any chemical product should be considered 
hazardous if it has a caution warning on the label relating to a potential physical 
or health hazard, if it is known to be present in the work place, and if employees 
may be exposed under normal conditions or in foreseeable emergency 
situations.  Material Safety Data Sheets shall be provided directly to the Owner, 
along with the shipping slips that include those products. 

 
10.3  HAZARDOUS MATERIALS 
 

 Delete Paragraph 10.3.3 in its entirety. 
 
10.5  Delete Paragraphs 10.3.6 in its entirety. 
 
ARTICLE 11:  INSURANCE AND BONDS 
 
11.1  CONTRACTOR’S LIABILITY INSURANCE 
 

11.1.4 Strike “the Owner” immediately following “(1)” and strike “and (2) the Owner as 
an additional insured for claims caused in whole or in part by the Contractor’s 
negligent acts or omissions during the Contractor’s completed operations.” 

 
11.2 OWNER’S LIABILITY INSURANCE 
 

 Delete Paragraph 11.2 in its entirety. 
 
11.3  PROPERTY INSURANCE 
  

Delete Paragraph 11.3 in its entirety and replace with the following:   
 

11.3 The State will not provide Builder’s All Risk Insurance for the Project.  The 
Contractor and all Subcontractors shall provide property coverage for their tools 
and equipment, as necessary.  Any mandatory deductible required by the 
Contractor’s Insurance shall be the responsibility of the Contractor. 

 
11.4   PERFORMANCE BOND AND PAYMENT BOND 

 
 Add the following sentence:  “The bonds will conform to those forms approved by the Office 
 of Management and Budget.”  
 

ARTICLE 12:  UNCOVERING AND CORRECTION OF WORK 
 
12.2.2  AFTER SUBSTANTIAL COMPLETION 
 

Add the following Paragraph: 
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12.2.2.1.1 At any time during the progress of the Work, or in any case where the nature of 
the defects will be such that it is not expedient to have corrected, the Owner, at 
its option, will have the right to deduct such sum, or sums, of money from the 
amount of the Contract as it considers justified to adjust the difference in value 
between the defective work and that required under contract including any 
damage to the structure. 

 
12.2.2.1 Strike “one” and insert “two”. 
 
12.2.2.2 Strike “one” and insert “two”. 
 
12.2.2.3 Strike “one” and insert “two”. 
 
12.2.5 In second sentence, strike “one” and insert “two”. 

  
ARTICLE 13:  MISCELLANEOUS PROVISIONS 
 
13.1  GOVERNING LAW 
 
  Strike “except that, if the parties have selected arbitration as the method of binding dispute  
  resolution, the Federal Arbitration Act shall govern Section 15.4.”  
 
13.6  INTEREST 
 
  Strike “the date payment is due at such rate as the parties may agree upon in writing or, in  
  the absence thereof, at the legal rate prevailing from time to time at the place where the  
  Project is located.”  Insert “30 days of presentment of the authorized Certificate of Payment  
  at the annual rate of 12% or 1% per month. 
 
13.7  TIME LIMITS ON CLAIMS 
 
  Strike the last sentence. 
  
Add the following Paragraph: 
 
13.8 CONFLICTS WITH FEDERAL STATUTES OR REGULATIONS 
 
13.8.1 If any provision, specifications or requirement of the Contract Documents conflict or is 

inconsistent with any statute, law or regulation of the government of the United State of 
America, the Contractor shall notify the Architect and Owner immediately upon discovery. 

 
ARTICLE 14: TERMINATION OR SUSPENSION OF THE CONTRACT  
 
14.4 TERMINATION BY THE OWNER FOR  CONVENIENCE 
 

Delete Paragraph 14.4.3 in its entirety and replace with the following:   
 

14.4.3 In case of such termination for the Owner’s convenience, the Contractor shall 
be entitled to receive payment for Work executed, and cost incurred by reason 
of such termination along with reasonable overhead. 

 
ARTICLE 15: CLAIMS AND DISPUTES 
 
15.1.2  Throughout the Paragraph strike “21” and insert “45”. 
 
15.1.6  CLAIMS FOR CONSEQUENTIAL DAMAGES 
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 Delete Paragraph 15.1.6 in its entirety. 

 
15.2  INITIAL DECISION 
 

Delete Paragraph 15.2.5 in its entirety and replace with the following:   
 
15.2.5 The Architect will approve or reject Claims by written decision, which shall state 

the reasons therefore and shall notify the parties of any change in the Contract 
Sum or Contract Time or both.  The approval or rejection of a Claim by the 
Architect shall be subject to mediation and other remedies at law or in equity. 

 
Delete Paragraph 15.2.6 and its subparagraphs in their entirety.  

 
15.3  MEDIATION 
 

15.3.1 Strike “binding dispute resolution” and insert “any or all remedies at law or in 
equity”.  

 
15.3.2 In the first sentence, delete “administered by the American Arbitration 

Association in accordance with its Construction Industry Mediation Procedure in 
effect on the date of the Agreement,” Strike “binding dispute resolution” and 
insert “remedies at law and in equity”.  

 
15.4  ARBITRATION 
 

 Delete Paragraph 15.4 and its sub-sections in its entirety. 
 

END OF SUPPLEMENTARY GENERAL CONDITIONS 
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ARTICLE 1: GENERAL 
 
1.1     CONTRACT DOCUMENTS 
 
1.1.1 The intent of the Contract Documents is to include all items necessary for the proper 

execution and completion of the Work by the Contractor.  The Contract Documents are 
complementary and what is required by one shall be as binding as if required by all.  
Performance by the Contractor shall be required to an extent consistent with the Contract 
Documents and reasonably inferable from them as being necessary to produce the intended 
results. 

 
1.1.2 Work including material purchases shall not begin until the Contractor is in receipt of a 

bonafide State of Delaware Purchase Order.  Any work performed or material purchases 
prior to the issuance of the Purchase Order is done at the Contractor’s own risk and cost. 

 
1.2    EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS 
 
1.2.1 For Public Works Projects financed in whole or in part by state appropriation the Contractor 

agrees that during the performance of this contract: 
 

1. The Contractor will not discriminate against any employee or applicant for 
employment because of race, creed, sex, color, sexual orientation, gender identity 
or national origin.  The Contractor will take positive steps to ensure that applicants 
are employed and that employees are treated during employment without regard 
to their race, creed, sex, color, sexual orientation, gender identity or national origin.  
Such action shall include, but not be limited to, the following: employment, 
upgrading, demotion or transfer; recruitment or recruitment advertising; layoff or 
termination; rates of pay or other forms of compensation; and selection for 
training, including apprenticeship.  The Contractor agrees to post in conspicuous 
places available to employees and applicants for employment notices to be 
provided by the contracting agency setting forth this nondiscrimination clause. 

 
2. The Contractor will, in all solicitations or advertisements for employees placed by 

or on behalf of the Contractor, state that all qualified applicants will receive 
consideration for employment without regard to race, creed, sex, color, sexual 
orientation, gender identity or national origin.” 

 

ARTICLE 2: OWNER 
 

(NO ADDITIONAL GENERAL REQUIREMENTS – SEE SUPPLEMENTARY GENERAL 
CONDITIONS) 

 

ARTICLE 3: CONTRACTOR 
 
3.1 Schedule of Values:  The successful Bidder shall within twenty (20) days after receiving 

notice to proceed with the work, furnish to the Owner a complete schedule of values on the 
various items comprising the work. 

 
3.2 Subcontracts:  Upon approval of Subcontractors, the Contractor shall award their 

Subcontracts as soon as possible after the signing of their own contract and see that all 
material, their own and those of their Subcontractors, are promptly ordered so that the work 
will not be delayed by failure of materials to arrive on time. 

 
3.3 Before commencing any work or construction, the General Contractor is to consult with the 

Owner as to matters in connection with access to the site and the allocation of Ground 
Areas for the various features of hauling, storage, etc. 
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3.4 The Contractor shall supervise and direct the Work, using the Contractor's best skill and 

attention.  The Contractor shall be solely responsible for and have control over construction 
means, methods, techniques, sequences and procedures and for coordinating all portions of 
the Work under the Contract, unless the Contract Documents give other specific 
instructions. 

 
3.5 The Contractor shall enforce strict discipline and good order among the Contractor's 

employees and other persons carrying out the Contract.  The Contractor shall not permit 
employment of unfit persons or persons not skilled in tasks assigned to them. 

 
3.6 The Contractor warrants to the Owner that materials and equipment furnished will be new 

and of good quality, unless otherwise permitted, and that the work will be free from defects 
and in conformance with the Contract Documents.  Work not conforming to these 
requirements, including substitutions not properly approved, may be considered defective.  If 
required by the Owner, the Contractor shall furnish evidence as to the kind and quality of 
materials and equipment provided. 

 
3.7 Unless otherwise provided, the Contractor shall pay all sales, consumer, use and other 

similar taxes, and shall secure and pay for required permits, fees, licenses, and inspections 
necessary for proper execution of the Work. 

 
3.8 The Contractor shall comply with and give notices required by laws, ordinances, rules, 

regulations, and lawful orders of public authorities bearing on performance of the Work.  The 
Contractor shall promptly notify the Owner if the Drawings and Specifications are observed 
to be at variance therewith. 

 
3.9 The Contractor shall be responsible to the Owner for the acts and omissions of the 

Contractor's employees, Subcontractors and their agents and employees, and other 
persons performing portions of the Work under contract with the Contractor. 

 
3.10 The Contractor shall keep the premises and surrounding area free from accumulation of 

waste materials or rubbish caused by operations under the Contract.  At completion of the 
Work the Contractor shall remove from and about the Project all waste materials, rubbish, 
the Contractor's tools, construction equipment, machinery and surplus materials.  The 
Contractor shall be responsible for returning all damaged areas to their original conditions. 

 
3.11  STATE LICENSE AND TAX REQUIREMENTS   
 
3.11.1 Each Contractor and Subcontractor shall be licensed to do business in the State of 

Delaware and shall pay all fees and taxes due under State laws.  In conformance with 
Section 2503, Chapter 25, Title 30, Delaware Code, "the Contractor shall furnish the 
Delaware Department of Finance within ten (10) days after entering into any contract with 
a contractor or subcontractor not a resident of this State, a statement of total value of 
such contract or contracts together with the names and addresses of the contracting 
parties.” 

 
3.12. The Contractor shall comply with all requirements set forth in Section 6962, Chapter 69, 

Title 29 of the Delaware Code. 
 

ARTICLE 4: ADMINISTRATION OF THE CONTRACT 
 
4.1  CONTRACT SURETY 
 
4.1.1  PERFORMANCE BOND AND LABOR AND MATERIAL PAYMENT BOND 
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4.1.2 All bonds will be required as follows unless specifically waived elsewhere in the Bidding 

Documents. 
 
4.1.3 Contents of Performance Bonds – The bond shall be in the form approved by the Office 

of Management and Budget.  The bond shall be conditioned upon the faithful compliance 
and performance by the successful bidder of each and every term and condition of the 
contract and the proposal, plans, specifications, and bid documents thereof.  Each term 
and condition shall be met at the time and in the manner prescribed by the Contract, Bid 
documents and the specifications, including the payment in full to every person furnishing 
materiel or performing labor in the performance of the Contract, of all sums of money due 
the person for such labor and materiel.  (The bond shall also contain the successful 
bidder’s guarantee to indemnify and save harmless the State and the agency from all 
costs, damages and expenses growing out of or by reason of the Contract in accordance 
with the Contract.) 

 
4.1.4 Invoking a Performance Bond – The agency may, when it considers that the interest of 

the State so require, cause judgement to be confessed upon the bond.  
 
4.1.5 Within twenty (20) days after the date of notice of award of contract, the Bidder to whom the 

award is made shall furnish a Performance Bond and Labor and Material Payment Bond, 
each equal to the full amount of the Contract price to guarantee the faithful performance of 
all terms, covenants and conditions of the same.  The bonds are to be issued by an 
acceptable Bonding Company licensed to do business in the State of Delaware and shall be 
issued in duplicate. 

 
4.1.6 Performance and Payment Bonds shall be maintained in full force (warranty bond) for a 

period of two (2) years after the date of the Certificate for Final Payment.  The Performance 
Bond shall guarantee the satisfactory completion of the Project and that the Contractor will 
make good any faults or defects in his work which may develop during the period of said 
guarantees as a result of improper or defective workmanship, material or apparatus, 
whether furnished by themselves or their Sub-Contractors.  The Payment Bond shall 
guarantee that the Contractor shall pay in full all persons, firms or corporations who furnish 
labor or material or both labor and material for, or on account of, the work included herein.  
The bonds shall be paid for by this Contractor.  The Owner shall have the right to demand 
that the proof parties signing the bonds are duly authorized to do so. 

 
4.2  FAILURE TO COMPLY WITH CONTRACT 
 
4.2.1 If any firm entering into a contract with the State, or Agency that neglects or refuses to 

perform or fails to comply with the terms thereof, the Agency which signed the Contract 
may terminate the Contract and proceed to award a new contract in accordance with this 
Chapter 69, Title 29 of the Delaware Code or may require the Surety on the Performance 
Bond to complete the Contract in accordance with the terms of the Performance Bond.  
Nothing herein shall preclude the Agency from pursing additional remedies as otherwise 
provided by law. 

 
4.3  CONTRACT INSURANCE AND CONTRACT LIABILITY 
 
4.3.1 In addition to the bond requirements stated in the Bid Documents, each successful Bidder 

shall purchase adequate insurance for the performance of the Contract and, by 
submission of a Bid, agrees to indemnify and save harmless and to defend all legal or 
equitable actions brought against the State, any Agency, officer and/or employee of the 
State, for and from all claims of liability which is or may be the result of the successful 
Bidder’s actions during the performance of the Contract.   
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4.3.2 The purchase or nonpurchase of such insurance or the involvement of the successful 

Bidder in any legal or equitable defense of any action brought against the successful 
Bidder based upon work performed pursuant to the Contract will not waive any defense 
which the State, its agencies and their respective officers, employees and agents might 
otherwise have against such claims, specifically including the defense of sovereign 
immunity, where applicable, and by the terms of this section, the State and all agencies, 
officers and employees thereof shall not be financially responsible for the consequences 
of work performed, pursuant to said contract. 

 
4.4  RIGHT TO AUDIT RECORDS 
 
4.4.1 The Owner shall have the right to audit the books and records of a Contractor or any 

Subcontractor under any Contract or Subcontract to the extent that the books and records 
relate to the performance of the Contract or Subcontract. 

   
4.4.2 Said books and records shall be maintained by the Contractor for a period of seven (7) 

years from the date of final payment under the Prime Contract and by the Subcontractor 
for a period of seven (7) years from the date of final payment under the Subcontract. 

 

ARTICLE 5: SUBCONTRACTORS 

 
5.1  SUBCONTRACTING REQUIREMENTS 
 
5.1.1 All contracts for the construction, reconstruction, alteration or repair of any public building 

(not a road, street or highway) shall be subject to the following provisions: 
 

1. A contract shall be awarded only to a Bidder whose Bid is accompanied by a 
statement containing, for each Subcontractor category, the name and address 
(city or town and State only – street number and P.O. Box addresses not 
required) of the subcontractor whose services the Bidder intends to use in 
performing the Work and providing the material for such Subcontractor category. 

 
2. A Bid will not be accepted nor will an award of  any Contract be made to any 

Bidder which, as the Prime Contractor, has listed itself as the Subcontractor for 
any Subcontractor unless: 

 
A. It has been established to the satisfaction of the awarding Agency that 

the Bidder has customarily performed the specialty work of such 
Subcontractor category by artisans regularly employed by the Bidder’s 
firm; 

 
B. That the Bidder is duly licensed by the State to engage in such specialty 

work, if the State requires licenses; and 
 

C. That the Bidder is recognized in the industry as a bona fide Subcontractor 
or Contractor in such specialty work and Subcontractor category. 

 
5.1.2 The decision of the awarding Agency as to whether a Bidder who list itself as the 

Subcontractor for a Subcontractor category shall be final and binding upon all Bidders, 
and no action of any nature shall lie against any awarding agency or its employees or 
officers because of its decision in this regard. 

 
5.1.3 After such a Contract has been awarded, the successful Bidder shall not substitute 

another Subcontractor for any Subcontractor whose name was set forth in the statement 
which accompanied the Bid without the written consent of the awarding Agency.   
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5.1.4 No Agency shall consent to any substitution of Subcontractors unless the Agency is 

satisfied that the Subcontractor whose name is on the Bidders accompanying statement: 
 

A. Is unqualified to perform the work required; 
 
B. Has failed to execute a timely reasonable Subcontract; 

 
C. Has defaulted in the performance on the portion of the work covered by the 

Subcontract; or 
 

D. Is no longer engaged in such business. 
 
5.1.5 Should a Bidder be awarded a contract, such successful Bidder shall provide to the agency 

the taxpayer identification license numbers of such subcontractors.  Such numbers shall be 
provided on the later of the date on which such subcontractor is required to be identified or 
the time the contract is executed.    The successful Bidder shall provide to the agency to 
which it is contracting, within 30 days of entering into such public works contract, copies of 
all Delaware Business licenses of subcontractors and/or independent contractors that will 
perform work for such public works contract.  However, if a subcontractor or independent 
contractor is hired or contracted more than 20 days after the Bidder entered the public works 
contract the Delaware Business license of such subcontractor or independent contractor 
shall be provided to the agency within 10 days of being contracted or hired. 

 
5.2  PENALTY FOR SUBSTITUTION OF SUBCONTRACTORS 
 
5.2.1 Should the Contractor fail to utilize any or all of the Subcontractors in the Contractor’s Bid 

statement in the performance of the Work on the public bidding, the Contractor shall be 
penalized in the amount of (project specific amount*).  The Agency may determine to deduct 
payments of the penalty from the Contractor or have the amount paid directly to the Agency.  
Any penalty amount assessed against the Contractor may be remitted or refunded, in whole 
or in part, by the Agency awarding the Contract, only if it is established to the satisfaction of 
the Agency that the Subcontractor in question has defaulted or is no longer engaged in such 
business.  No claim for the remission or refund of any penalty shall be granted unless an 
application is filed within one year after the liability of the successful Bidder accrues.  All 
penalty amounts assessed and not refunded or remitted to the contractor shall be reverted 
to the State. 

 
 *one (1) percent of contract amount not to exceed $10,000 

 
5.3  ASBESTOS ABATEMENT 
 
5.3.1 The selection of any Contractor to perform asbestos abatement for State-funded projects 

shall be approved by the Office of Management and Budget, Division of Facilities 
Management pursuant to Chapter 78 of Title 16. 

 
5.4 STANDARDS OF CONSTRUCTION FOR THE PROTECTION OF THE PHYSICALLY 

HANDICAPPED 
 
5.4.1 All Contracts shall conform with the standard established by the Delaware Architectural 

Accessibility Board unless otherwise exempted by the Board. 
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5.5  CONTRACT PERFORMANCE 
 
5.5.1 Any firm entering into a Public Works Contract that neglects or refuses to perform or fails 

to comply with its terms, the Agency may terminate the Contract and proceed to award a 
new Contract or may require the Surety on the Performance Bond to complete the 
Contract in accordance with the terms of the Performance Bond. 

 

ARTICLE 6:  CONSTRUCTION BY OWNER OR SEPARATE CONTRACTORS 
 
6.1 The Owner reserves the right to simultaneously perform other construction or operations 

related to the Project with the Owner's own forces, and to award separate contracts in 
connection with other portions of the Project or other Projects at the same site. 

 
6.2 The Contractor shall afford the Owner and other Contractors reasonable opportunity for 

access and storage of materials and equipment, and for the performance of their activities, 
and shall connect and coordinate their activities with other forces as required by the Contract 
Documents. 

 

ARTICLE 7: CHANGES IN THE WORK 
 
7.1 The Owner, without invalidating the Contract, may order changes in the Work consisting of 

Additions, Deletions, Modifications or Substitutions, with the Contract Sum and Contract 
completion date being adjusted accordingly.   Such changes in the Work shall be authorized 
by written Change Order signed by the Professional, as the duly authorized agent, the 
Contractor and the Owner. 

 
7.2 The Contract Sum and Contract Completion Date shall be adjusted only by a fully executed 

Change Order. 
 
7.3 The additional cost, or credit to the Owner resulting from a change in the Work shall be by 

mutual agreement of the Owner, Contractor and the Architect.  In all cases, this cost or 
credit shall be based on the ‘DPE’ wages required and the “invoice price” of the 
materials/equipment needed. 

 
7.3.1 “DPE” shall be defined to mean “direct personnel expense”.  Direct payroll expense includes 

direct salary plus customary fringe benefits (prevailing wage rates) and documented 
statutory costs such as workman’s compensation insurance, Social Security/Medicare, and 
unemployment insurance (a maximum multiplier of 1.35 times DPE). 

 
7.3.2 “Invoice price” of materials/equipment shall be defined to mean the actual cost of materials 

and/or equipment that is paid by the Contractor, (or subcontractor), to a material distributor, 
direct factory vendor, store, material provider, or equipment leasing entity.  Rates for 
equipment that is leased and/or owned by the Contractor or subcontractor(s) shall not 
exceed those listed in the latest version of the “Means Building Construction Cost Data” 
publication. 
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7.3.3 In addition to the above, the General Contractor is allowed a fifteen percent (15%) 

markup for overhead and profit for additional work performed by the General Contractor’s 
own forces.  For additional subcontractor work, the Subcontractor is allowed a fifteen (15) 
percent overhead and profit on change order work above and beyond the direct costs 
stated previously.  To this amount, the General Contractor will be allowed a mark-up not 
exceeding seven and one half percent (7.5%) on the subcontractors work.  These mark-
ups shall include all costs including, but not limited to:  overhead, profit, bonds, insurance, 
supervision, etc.  No markup is permitted on the work of the subcontractors 
subcontractor. No additional costs shall be allowed for changes related to the Contractor’s 
onsite superintendent/staff, or project manager, unless a change in the work changes the 
project duration and is identified by the CPM schedule.  There will be no other costs 
associated with the change order. 

 

ARTICLE 8: TIME 
 
8.1 Time limits, if any, are as stated in the Project Manual.  By executing the Agreement, the 

Contractor confirms that the stipulated limits are reasonable, and that the Work will be 
completed within the anticipated time frame. 

 
8.2 If progress of the Work is delayed at any time by changes ordered by the Owner, by labor 

disputes, fire, unusual delay in deliveries, abnormal adverse weather conditions, 
unavoidable casualties or other causes beyond the Contractor's control, the Contract Time 
shall be extended for such reasonable time as the Owner may determine. 

 
8.3 Any extension of time beyond the date fixed for completion of the construction and 

acceptance of any part of the Work called for by the Contract, or the occupancy of the 
building by the Owner, in whole or in part, previous to the completion shall not be deemed a 
waiver by the Owner of his right to annul or terminate the Contract for abandonment or delay 
in the matter provided for, nor relieve the Contractor of full responsibility. 

 
8.4  SUSPENSION AND DEBARMENT  

 
8.4.1 Per Section 6962(d)(14), Title 29, Delaware Code, “Any Contractor who fails to perform a 

public works contract or complete a public works project within the time schedule 
established by the Agency in the Invitation To Bid, may be subject to Suspension or 
Debarment for one or more of the following reasons:  a) failure to supply the adequate labor 
supply ratio for the project; b) inadequate financial resources; or, c) poor performance on the 
Project.” 

 
8.4.2 “Upon such failure for any of the above stated reasons, the Agency that contracted for the 

public works project may petition the Director of the Office of Management and Budget for 
Suspension or Debarment of the Contractor.  The Agency shall send a copy of the petition 
to the Contractor within three (3) working days of filing with the Director.  If the Director 
concludes that the petition has merit, the Director shall schedule and hold a hearing to 
determine whether to suspend the Contractor, debar the Contractor or deny the petition.  
The Agency shall have the burden of proving, by a preponderance of the evidence, that 
the Contractor failed to perform or complete the public works project within the time 
schedule established by the Agency and failed to do so for one or more of the following 
reasons:  a) failure to supply the adequate labor supply ratio for the project; b) inadequate 
financial resources; or, c) poor performance on the project.  Upon a finding in favor of the 
Agency, the Director may suspend a Contractor from Bidding on any project funded, in 
whole or in part, with public funds for up to 1 year for a first offense, up to 3 years for a 
second offense and permanently debar the Contractor for a third offense.  The Director 
shall issue a written decision and shall send a copy to the Contractor and the Agency.  
Such decision may be appealed to the Superior Court within thirty (30) days for a review 
on the record.”  
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8.5  RETAINAGE 

 
8.5.1 Per Section 6962(d)(5) a.3, Title 29, Delaware Code: The Agency may at the beginning of 

each public works project establish a time schedule for the completion of the project.  If 
the project is delayed beyond the completion date due to the Contractor’s failure to meet 
their responsibilities, the Agency may forfeit, at its discretion, all or part of the Contractor’s 
retainage. 

 
8.5.2 This forfeiture of retainage also applies to the timely completion of the punchlist.  A 

punchlist will only be prepared upon the mutual agreement of the Owner, Architect and 
Contractor.  Once the punchlist is prepared, all three parties will by mutual agreement, 
establish a schedule for its completion.  Should completion of the punchlist be delayed 
beyond the established date due to the Contractor’s failure to meet their responsibilities, 
the Agency may hold permanently, at its discretion, all or part of the Contractor’s 
retainage. 

 

ARTICLE 9: PAYMENTS AND COMPLETION 
 
9.1  APPLICATION FOR PAYMENT 
 
9.1.1 Applications for payment shall be made upon AIA Document G702.  There will be a five 

percent (5%) retainage on all Contractor's monthly invoices until completion of the project.  
This retainage may become payable upon receipt of all required closeout documentation, 
provided all other requirements of the Contract Documents have been met. 

 
9.1.2 A date will be fixed for the taking of the monthly account of work done.  Upon receipt of 

Contractor's itemized application for payment, such application will be audited, modified, if 
found necessary, and approved for the amount.  Statement shall be submitted to the Owner. 

 
9.1.3 Section 6516, Title 29 of the Delaware Code annualized interest is not to exceed 12% per 

annum beginning thirty (30) days after the “presentment” (as opposed to the date) of the 
invoice.  

 
9.2 PARTIAL PAYMENTS  
 
9.2.1 Any public works Contract executed by any Agency may provide for partial payments at 

the option of the Owner with respect to materials placed along or upon the sites or stored 
at secured locations, which are suitable for use in the performance of the contract. 

 
9.2.2 When approved by the agency, partial payment may include the values of tested and 

acceptable materials of a nonperishable or noncontaminative nature which have been 
produced or furnished for incorporation as a permanent part of the work yet to be 
completed, provided acceptable provisions have been made for storage.   

 
9.2.2.1  Any allowance made for materials on hand will not exceed the delivered cost of the 

materials as verified by invoices furnished by the Contractor, nor will it exceed the 
contract bid price for the material complete in place. 

 
9.2.3 If requested by the Agency, receipted bills from all Contractors, Subcontractors, and 

material, men, etc., for the previous payment must accompany each application for 
payment.  Following such a request, no payment will be made until these receipted bills 
have been received by the Owner. 
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9.3  SUBSTANTIAL COMPLETION 
 
9.3.1 When the building has been made suitable for occupancy, but still requires small items of 

miscellaneous work, the Owner will determine the date when the project has been 
substantially completed. 

 
9.3.2 If, after the Work has been substantially completed, full completion thereof is materially 

delayed through no fault of the Contractor, and without terminating the Contract, the Owner 
may make payment of the balance due for the portion of the Work fully completed and 
accepted.  Such payment shall be made under the terms and conditions governing final 
payment that it shall not constitute a waiver of claims. 

 
9.3.3 On projects where commissioning is included, the commissioning work as defined in the 

specifications must be complete prior to the issuance of substantial completion. 
 
9.4  FINAL PAYMENT 
 
9.4.1 Final payment, including the five percent (5%) retainage if determined appropriate, shall be 

made within thirty (30) days after the Work is fully completed and the Contract fully 
performed and provided that the Contractor has submitted the following closeout 
documentation (in addition to any other documentation required elsewhere in the Contract 
Documents): 

 
9.4.1.1 Evidence satisfactory to the Owner that all payrolls, material bills, and other indebtedness 

connected with the work have been paid, 
 
9.4.1.2  An acceptable RELEASE OF LIENS, 
 
9.4.1.3  Copies of all applicable warranties, 
 
9.4.1.4  As-built drawings, 
 
9.4.1.5  Operations and Maintenance Manuals, 
 
9.4.1.6  Instruction Manuals, 
 
9.4.1.7  Consent of Surety to final payment. 
 
9.4.1.8 The Owner reserves the right to retain payments, or parts thereof, for its protection until the 

foregoing conditions have been complied with, defective work corrected and all 
unsatisfactory conditions remedied. 

 

ARTICLE 10:  PROTECTION OF PERSONS AND PROPERTY 
 
10.1 The Contractor shall be responsible for initiating, maintaining, and supervising all safety 

precautions and programs in connection with the performance of the Contract.  The 
Contractor shall take all reasonable precautions to prevent damage, injury or loss to: 
workers, persons nearby who may be affected, the Work, materials and equipment to be 
incorporated, and existing property at the site or adjacent thereto.  The Contractor shall give 
notices and comply with applicable laws ordinances, rules regulations, and lawful orders of 
public authorities bearing on the safety of persons and property and their protection from 
injury, damage, or loss.  The Contractor shall promptly remedy damage and loss to property 
at the site caused in whole or in part by the Contractor, a Subcontractor, or anyone directly 
or indirectly employed by any of them, or by anyone for whose acts they may be liable. 
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10.2 The Contractor shall notify the Owner in the event any existing hazardous material such as 

lead, PCBs, asbestos, etc. is encountered on the project.  The Owner will arrange with a 
qualified specialist for the identification, testing, removal, handling and protection against 
exposure or environmental pollution, to comply with applicable regulation laws and 
ordinances.  The Contractor and Architect will not be required to participate in or to perform 
this operation.  Upon completion of this work, the Owner will notify the Contractor and 
Architect in writing the area has been cleared and approved by the authorities in order for 
the work to proceed.  The Contractor shall attach documentation from the authorities of said 
approval. 

 
10.3 As required in the Hazardous Chemical Information Act of June 1984, all vendors supplying 

any materials that may be defined as hazardous, must provide Material Safety Data Sheets 
for those products.  Any chemical product should be considered hazardous if it has a 
warning caution on the label relating to a potential physical or health hazard, if it is known to 
be present in the work place, and if employees may be exposed under normal conditions or 
in any foreseeable emergency situation.  Material Safety Data Sheets must be provided 
directly to the Owner along with the shipping slips that include those products. 

 
10.4 The Contractor shall certify to the Owner that materials incorporated into the Work are free 

of all asbestos.  This certification may be in the form of Material Safety Data Sheet (MSDS) 
provided by the product manufacturer for the materials used in construction, as specified or 
as provided by the Contractor. 

 

ARTICLE 11:  INSURANCE AND BONDS 
 
11.1 The Contractor shall carry all insurance required by law, such as Unemployment Insurance, 

etc.  The Contractor shall carry such insurance coverage as they desire on their own 
property such as a field office, storage sheds or other structures erected upon the project 
site that belong to them and for their own use.  The Subcontractors involved with this project 
shall carry whatever insurance protection they consider necessary to cover the loss of any of 
their personal property, etc. 

 
11.2 Upon being awarded the Contract, the Contractor shall obtain a minimum of two (2) copies 

of all required insurance certificates called for herein, and submit one (1) copy of each 
certificate, to the Owner, within 20 days of contract award. 

 
11.3 Bodily Injury Liability and Property Damage Liability Insurance shall, in addition to the 

coverage included herein, include coverage for injury to or destruction of any property arising 
out of the collapse of or structural injury to any building or structure due to demolition work 
and evidence of these coverages shall be filed with and approved by the Owner. 

 
11.4 The Contractor's Property Damage Liability Insurance shall, in addition to the coverage 

noted herein, include coverage on all real and personal property in their care, custody and 
control damaged in any way by the Contractor or their Subcontractors during the entire 
construction period on this project. 

 
11.5 Builders Risk (including Standard Extended Coverage Insurance) on the existing building 

during the entire construction period, shall not be provided by the Contractor under this 
contract.  The Owner shall insure the existing building and all of its contents and all this new 
alteration work under this contract during entire construction period for the full insurable 
value of the entire work at the site.  Note, however, that the Contractor and their 
Subcontractors shall be responsible for insuring building materials (installed and stored) and 
their tools and equipment whenever in use on the project, against fire damage, theft, 
vandalism, etc. 
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11.6 Certificates of the insurance company or companies stating the amount and type of 

coverage, terms of policies, etc., shall be furnished to the Owner, within 20 days of contract 
award. 

 
11.7 The Contractor shall, at their own expense, (in addition to the above) carry the following 

forms of insurance: 
 
11.7.1  Contractor's Contractual Liability Insurance 
 
  Minimum coverage to be: 
 

Bodily Injury $500,000  for each person 
 $1,000,000  for each occurrence 
 $1,000,000  aggregate 

 
Property Damage $500,000  for each occurrence 

 $1,000,000  aggregate 
  
11.7.2  Contractor's Protective Liability Insurance 
 
  Minimum coverage to be: 
 

Bodily Injury $500,000  for each person 
 $1,000,000  for each occurrence 
 $1,000,000  aggregate 

 
Property Damage $500,000  for each occurrence 

 $500,000  aggregate 
 
11.7.3  Automobile Liability Insurance 
 
  Minimum coverage to be: 
 

Bodily Injury $1,000,000  for each person 
 $1,000,000  for each occurrence 

Property Damage $500,000  per accident 
  
11.7.4 Prime Contractor's and Subcontractors' policies shall include contingent and contractual 

liability coverage in the same minimum amounts as 11.7.1 above. 
 
11.7.5  Workmen's Compensation (including Employer's Liability): 
 
11.7.5.1  Minimum Limit on employer's liability to be as required by law. 
 
11.7.5.2  Minimum Limit for all employees working at one site. 
 
11.7.6  Certificates of Insurance must be filed with the Owner guaranteeing fifteen (15) days prior 

notice of cancellation, non-renewal, or any change in coverages and limits of liability shown 
as included on certificates. 
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11.7.7    Social Security Liability 
 
11.7.7.1 With respect to all persons at any time employed by or on the payroll of the Contractor or 

performing any work for or on their behalf, or in connection  with or arising out of the 
Contractor’s business, the Contractor shall accept full and exclusive liability for the payment 
of any and all contributions or taxes or unemployment insurance, or old age retirement 
benefits, pensions or annuities now or hereafter imposed by the Government of the United 
States and the State or political subdivision thereof, whether the same be measured by 
wages, salaries or other remuneration paid to such persons or otherwise. 

 
11.7.7.2 Upon request, the Contractor shall furnish Owner such information on payrolls or 

employment records as may be necessary to enable it to fully comply with the law imposing 
the aforesaid contributions or taxes. 

 
11.7.7.3 If the Owner is required by law to and does pay any and/or all of the aforesaid contributions 

or taxes, the Contractor shall forthwith reimburse the Owner for the entire amount so paid by 
the Owner. 

 

ARTICLE 12:  UNCOVERING AND CORRECTION OF WORK 
 
12.1 The Contractor shall promptly correct Work rejected by the Owner or failing to conform to 

the requirements of the Contract Documents, whether observed before or after Substantial 
Completion and whether or not fabricated, installed or completed, and shall correct any 
Work found to be not in accordance with the requirements of the Contract Documents within 
a period of two years from the date of Substantial Completion, or by terms of an applicable 
special warranty required by the Contract Documents.  The provisions of this Article apply to 
work done by Subcontractors as well as to Work done by direct employees of the 
Contractor. 

 
12.2 At any time during the progress of the work, or in any case where the nature of the defects 

shall be such that it is not expedient to have them corrected, the Owner, at their option, shall 
have the right to deduct such sum, or sums, of money from the amount of the contract as 
they consider justified to adjust the difference in value between the defective work and that 
required under contract including any damage to the structure. 

 

ARTICLE 13:  MISCELLANEOUS PROVISIONS 
 
13.1  CUTTING AND PATCHING 
 
13.1.1 The Contractor shall be responsible for all cutting and patching.  The Contractor shall 

coordinate the work of the various trades involved. 
 
13.2  DIMENSIONS 
 
13.2.1 All dimensions shown shall be verified by the Contractor by actual measurements at the 

project site.  Any discrepancies between the drawings and specifications and the existing 
conditions shall be referred to the Owner for adjustment before any work affected thereby 
has been performed. 

 
13.3  LABORATORY TESTS   
 
13.3.1 Any specified laboratory tests of material and finished articles to be incorporated in the work 

shall be made by bureaus, laboratories or agencies approved by the Owner and reports of 
such tests shall be submitted to the Owner.  The cost of the testing shall be paid for by the 
Contractor. 
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13.3.2 The Contractor shall furnish all sample materials required for these tests and shall deliver 

same without charge to the testing laboratory or other designated agency when and where 
directed by the Owner. 

 
13.4  ARCHAEOLOGICAL EVIDENCE 
 
13.4.1 Whenever, in the course of construction, any archaeological evidence is encountered on the 

surface or below the surface of the ground, the Contractor shall notify the authorities of the 
Delaware Archaeological Board and suspend work in the immediate area for a reasonable 
time to permit those authorities, or persons designated by them, to examine the area and 
ensure the proper removal of the archaeological evidence for suitable preservation in the 
State Museum. 

 
13.5  GLASS REPLACEMENT AND CLEANING  
 
13.5.1 The General Contractor shall replace without expense to the Owner all glass broken during 

the construction of the project.  If job conditions warrant, at completion of the job the General 
Contractor shall have all glass cleaned and polished. 

 
13.6  WARRANTY  
 
13.6.1 For a period of two (2) years from the date of substantial completion, as evidenced by the 

date of final acceptance of the work, the contractor warrants that work performed under this 
contract conforms to the contract requirements and is free of any defect of equipment, 
material or workmanship performed by the contractor or any of his subcontractors or 
suppliers.  However, manufacturer's warranties and guarantees, if for a period longer than 
two (2) years, shall take precedence over the above warranties.  The contractor shall 
remedy, at his own expense, any such failure to conform or any such defect.  The protection 
of this warranty shall be included in the Contractor's Performance Bond. 

 

ARTICLE 14:  TERMINATION OF CONTRACT 
 
14.1 If the Contractor defaults or persistently fails or neglects to carry out the Work in accordance 

with the Contract Documents or fails to perform a provision of the Contract, the Owner, after 
seven days written notice to the Contractor, may make good such deficiencies and may 
deduct the cost thereof from the payment then or thereafter due the Contractor.  
Alternatively, at the Owner's option, and the Owner may terminate the Contract and take 
possession of the site and of all materials, equipment, tools, and machinery thereon owned 
by the Contractor and may finish the Work by whatever method the Owner may deem 
expedient.  If the costs of finishing the Work exceed any unpaid compensation due the 
Contractor, the Contractor shall pay the difference to the Owner. 

 
14.2 “If the continuation of this Agreement is contingent upon the appropriation of adequate 

state, or federal funds, this Agreement may be terminated on the date beginning on the 
first fiscal year for which funds are not appropriated or at the exhaustion of the 
appropriation.  The Owner may terminate this Agreement by providing written notice to the 
parties of such non-appropriation.  All payment obligations of the Owner will cease upon 
the date of termination.  Notwithstanding the foregoing, the Owner agrees that it will use 
its best efforts to obtain approval of necessary funds to continue the Agreement by taking 
appropriate action to request adequate funds to continue the Agreement.” 

 
 
 END OF GENERAL REQUIREMENTS 
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SUMMARY OF WORK 01 11 00- 1 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 
2. Type of the Contract. 
3. Use of premises. 
4. Owner's occupancy requirements. 
5. Work restrictions. 
6. Specification formats and conventions. 

B. Related Sections include the following: 
1. Division 01 Section "Temporary Facilities and Controls" for limitations and 

procedures governing temporary use of Owner's facilities. 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  Lake Forest High School Renovations 

1. Project Location:  5423 Killens Pond Road, Felton, DE 19943 

B. Owner:  Lake Forest School District 

1. Owner's Representative:  Robert Hart, Supervisor, Buildings & Grounds 

C. Architect:  R G Architects LLC., 200 West Main Street, Middletown, DE 19709 

D. The Work consists of the following: 
1. New exterior brick façade  
2. Construction of new canopy over the entrance at 4th corridor 
3. Removal and installation of new Auditorium seating 
4. HVAC controls upgrade 

1.4 TYPE OF CONTRACT 

A. Project will be constructed under a single prime contract. 
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01 1100 - 2 SUMMARY 
 

1.5 WORK UNDER SEPARATE CONTRACTS 
1. There are currently no other contracts which will interfere with this project. 

However, the Owner’s does reserve the right to procure contracts for works which 
may be completed concurrently.  

2. Cooperate fully with separate contractors so work on those contracts may be 
carried out smoothly, without interfering with or delaying work under this 
contract. 

1.6 USE OF PREMISES 

A. Use of Site:  Limit use of premises to work in areas indicated.  Do not disturb portions 
of Project site beyond areas in which the Work is indicated. 

1. Owner Occupancy:  Allow for Owner occupancy of Project site and use by the 
public. 

2. Driveways and Entrances:  Keep driveways, loading areas, and entrances serving 
premises clear and available to Owner, Owner's employees, and emergency 
vehicles at all times.  Do not use these areas for parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances. 
b. Schedule deliveries to minimize space and time requirements for storage of 

materials and equipment on-site. 

1.7 OWNER'S OCCUPANCY REQUIREMENTS 

A. Owner Occupancy of Completed Areas of Construction:  Owner reserves the right to 
occupy and to place and install equipment in completed areas of site, before Substantial 
Completion, provided such occupancy does not interfere with completion of the Work.  
Such placement of equipment and partial occupancy shall not constitute acceptance of 
the total Work. 

1. Architect will prepare a Certificate of Substantial Completion for each specific 
portion of the Work to be occupied before Owner occupancy. 

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before 
Owner occupancy. 

3. On occupancy, Owner will assume responsibility for maintenance and custodial 
service for occupied portions of site. 

1.8 WORK RESTRICTIONS 

A. On-Site Work Hours:  Work shall be generally performed inside the existing building 
during normal business working hours of 7:00 a.m. to 5:00 p.m., Monday through 
Friday, except otherwise indicated. NOT F
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SUMMARY OF WORK 01 11 00- 3 

B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary utility services according to requirements indicated: 
1. Do not proceed with utility interruptions without Owner's written permission. 

1.9 SPECIFICATION FORMATS AND CONVENTIONS 

A. Specification Format:  The Specifications are organized into Divisions and Sections 
using the 50-division format and CSI/CSC's "MasterFormat" numbering system. 
1. Division 01:  Sections in Division 01 govern the execution of the Work of all 

Sections in the Specifications. 

B. Specification Content:  The Specifications use certain conventions for the style of 
language and the intended meaning of certain terms, words, and phrases when used in 
particular situations.  These conventions are as follows: 

1. Abbreviated Language:  Language used in the Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be inferred as the sense requires.  
Singular words shall be interpreted as plural, and plural words shall be interpreted 
as singular where applicable as the context of the Contract Documents indicates. 

2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood may 
be used in the Section Text for clarity to describe responsibilities that must be 
fulfilled indirectly by Contractor or by others when so noted. 

3. The words "shall," "shall be," or "shall comply with," depending on the context, 
are implied where a colon (:) is used within a sentence or phrase. 
 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 11 00 
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ALLOWANCES   01 21 00- 1 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements governing 

allowances. 

1. Certain items are specified in the Contract Documents by allowances.  

Allowances have been established in lieu of additional requirements and to defer 

selection of actual materials and equipment to a later date when additional 

information is available for evaluation.  If necessary, additional requirements will 

be issued by Change Order. 

2. Any unused monies of the allowance shall be returned to the owner via a credit 

change order at the end of the project, and will be reflected in the final application 

for payment. 

B. Types of allowances include the following: 

1. Lump-sum allowances. 

C. Related Sections include the following: 

1. Division 01 Section "Contract Modification Procedures" for procedures for 

submitting and handling Change Orders for allowances. 

2. Division 01 Section "Unit Prices" for procedures for using unit prices. 

3. Division 01 Section "Quality Requirements" for procedures governing the use of 

allowances for testing and inspecting. 

4. Divisions 02 through 49 Sections for items of Work covered by allowances. 

1.3 SELECTION AND PURCHASE 

A. At the earliest practical date after award of the Contract, advise Architect of the date 

when final selection and purchase of each product or system described by an allowance 

must be completed to avoid delaying the Work. 

B. At Architect's request, obtain proposals for each allowance for use in making final 

selections.  Include recommendations that are relevant to performing the Work. 
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01 2100 - 2 ALLOWANCES 

C. Purchase products and systems selected by Architect from the designated supplier. 

1.4 SUBMITTALS 

A. Submit proposals for purchase of products or systems included in allowances, in the 

form specified for Change Orders. 

B. Submit invoices or delivery slips to show actual quantities of materials delivered to the 

site for use in fulfillment of each allowance. 

C. Coordinate and process submittals for allowance items in same manner as for other 

portions of the Work. 

1.5 COORDINATION 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as 

required to coordinate installation. 

1.6 LUMP-SUM ALLOWANCES 

A. Allowance shall include cost to Contractor of specific products and materials ordered by 

Owner under allowance and shall include taxes, freight, and delivery to Project site. 

B. Contractor's costs for receiving and handling at Project site, labor, installation, overhead 

and profit, and similar costs related to products and materials ordered by Owner under 

allowance shall be included as part of the Contract Sum and not part of the allowance. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  

Return damaged or defective products to manufacturer for replacement. 

3.2 PREPARATION 

A. Coordinate materials and their installation for each allowance with related materials and 

installations to ensure that each allowance item is completely integrated and interfaced 

with related work. NOT F
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3.3 SCHEDULE OF ALLOWANCES 

A. Allowance No. 1:   

END OF SECTION 01 21 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for alternates. 

1.3 DEFINITIONS 

A. Alternate:  An amount proposed by bidders and stated on the Bid Form for certain work defined 

in the Bidding Requirements that may be added to or deducted from the Base Bid amount if 

Owner decides to accept a corresponding change either in the amount of construction to be 

completed or in the products, materials, equipment, systems, or installation methods described 

in the Contract Documents. 

1. The cost or credit for each alternate is the net addition to or deduction from the Contract 

Sum to incorporate alternate into the Work.  No other adjustments are made to the 

Contract Sum. 

1.4 PROCEDURES 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely integrate 

work of the alternate into Project. 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and similar 

items incidental to or required for a complete installation whether or not indicated as part 

of alternate. 

B. Notification:  Immediately following award of the Contract, notify each party involved, in 

writing, of the status of each alternate.  Indicate if alternates have been accepted, rejected, or 

deferred for later consideration.  Include a complete description of negotiated modifications to 

alternates. 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

D. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification 

Sections referenced in schedule contain requirements for materials necessary to achieve the 

work described under each alternate. 

PART 2 - PRODUCTS (Not Used) 
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PART 3 - EXECUTION 

3.1 SCHEDULE OF ALTERNATES 

A. Alternate No. 1:  

END OF SECTION 01 23 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Requests for substitution must be made ten days prior to bid.  This specification section applies 

to extra-ordinary conditions that could not be requested during the bidding period. 

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

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for handling requests for 

substitutions made after award of the Contract, but no later than 60 days after commencement of 

the Work. 

B. Related Sections:  The following Divisions contain requirements that relate to this Section: 

1. Division 1 specifies the applicability of industry standards to products specified. 

2. Division 1 specifies requirements for submitting the Contractor's Construction Schedule 

and the Submittal Schedule. 

3. Division 1 specifies requirements governing the Contractor's selection of products and 

product options. 

1.3 DEFINITIONS 

A. Definitions in this Article do not change or modify the meaning of other terms used in the 

Contract Documents. 

B. Substitutions:  Changes in products, materials, equipment, and methods of construction required 

by the Contract Documents proposed by the Contractor after award of the Contract are 

considered to be requests for substitutions.  The following are not considered to be requests for 

substitutions: 

1. Substitutions requested during the bidding period, and accepted by Addendum prior to 

award of the Contract, are included in the Contract Documents and are not subject to 

requirements specified in this Section for substitutions. 

2. Revisions to the Contract Documents requested by the Owner or Architect. 

3. Specified options of products and construction methods included in the Contract 

Documents. 

4. The Contractor's determination of and compliance with governing regulations and orders 

issued by governing authorities. 

1.4 SUBMITTALS 

A. Substitution Request Submittal:  The Architect will consider requests for substitution if received 

within 60 days after commencement of the Work (Item 1.1, A. above).  Requests received more 

than 60 days after commencement of the Work may be considered or rejected at the discretion 

of the Architect. 
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1. Submit three copies of each request for substitution for consideration.  Submit requests in 

the form and according to procedures required for change-order proposals.  The 

Contractor is solely responsible for obtaining the required forms to submit before the 

stated time period expires. 

2. Identify the product or the fabrication or installation method to be replaced in each 

request.  Include related Specification Section and Drawing numbers. 

3. Provide complete documentation showing compliance with the requirements for 

substitutions, and the following information, as appropriate: 

a. Coordination information, including a list of changes or modifications needed to 

other parts of the Work and to construction performed by the Owner and separate 

contractors that will be necessary to accommodate the proposed substitution. 

b. A detailed comparison of significant qualities of the proposed substitution with 

those of the Work specified.  Significant qualities may include elements, such as 

performance, weight, size, durability, and visual effect. 

c. Product Data, including Drawings and descriptions of products and fabrication and 

installation procedures. 

d. Samples, where applicable or requested. 

e. A statement indicating the substitution's effect on the Contractor's Construction 

Schedule compared to the schedule without approval of the substitution.  Indicate 

the effect of the proposed substitution on overall Contract Time. 

f. Cost information, including a proposal of the net change, if any in the Contract 

Sum. 

g. The Contractor's certification that the proposed substitution conforms to 

requirements in the Contract Documents in every respect and is appropriate for the 

applications indicated. 

h. The Contractor's waiver of rights to additional payment or time that may 

subsequently become necessary because of the failure of the substitution to 

perform adequately. 

4. Architect's Action:  If necessary, the Architect will request additional information or 

documentation for evaluation within one week of receipt of a request for substitution.  

The Architect will notify the Contractor of acceptance or rejection of the substitution 

within two weeks of receipt of the request, or one week of receipt of additional 

information or documentation, whichever is later. 

a. Use the product specified if the Architect cannot make a decision on the use of a 

proposed substitute within the time allocated. 

PART 2 - PRODUCTS 

2.1 SUBSTITUTIONS 

A. Conditions:  The Architect will receive and consider the Contractor's request for substitution 

when the following conditions are satisfied, as determined by the Architect.  If the following 

conditions are not satisfied, the Architect will return the requests without action except to record 

noncompliance with these requirements. 

1. Revisions to the Contract Documents are not required. 

2. Proposed changes are in keeping with the general intent of the Contract Documents. 

3. The request is timely, fully documented, and properly submitted. 
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4. The specified product or method of construction cannot be provided within the Contract 

Time.  The Architect will not consider the request if the product or method cannot be 

provided as a result of failure to pursue the Work promptly or coordinate activities 

properly. 

5. The requested substitution offers the Owner a substantial advantage, in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities the 

Owner must assume.  The Owner's additional responsibilities may include compensation 

to the Architect for redesign and evaluation services, increased cost of other construction 

by the Owner, and similar considerations. 

6. The specified product or method of construction cannot receive necessary approval by a 

governing authority, and the requested substitution can be approved. 

7. The specified product or method of construction cannot be provided in a manner that is 

compatible with other materials and where the Contractor certifies that the substitution 

will overcome the incompatibility. 

8. The specified product or method of construction cannot be coordinated with other 

materials and where the Contractor certifies that the proposed substitution can be 

coordinated. 

B. The Contractor's submittal and the Architect's acceptance of Shop Drawings, Product Data, or 

Samples for construction activities not complying with the Contract Documents do not 

constitute an acceptable or valid request for substitution, nor do they constitute approval. 

 

 

PART 3 - EXECUTION  (Not Applicable) 

 

 

END OF SECTION 01 25 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for handling and 

processing Contract modifications. 

B. Related Sections include the following: 

1. Division 01 Section "Product Requirements" for administrative procedures for 

handling requests for substitutions made after Contract award. 

1.3 MINOR CHANGES IN THE WORK 

A. Architect will issue supplemental instructions authorizing Minor Changes in the Work, 

not involving adjustment to the Contract Sum or the Contract Time, on 

AIA Document G710, "Architect's Supplemental Instructions." 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Architect will issue a detailed description of 

proposed changes in the Work that may require adjustment to the Contract Sum or the 

Contract Time.  If necessary, the description will include supplemental or revised 

Drawings and Specifications. 

1. Proposal Requests issued by Architect are for information only.  Do not consider 

them instructions either to stop work in progress or to execute the proposed 

change. 

2. Within time specified in Proposal Request, but no more than 20 days after receipt 

of Proposal Request, submit a quotation estimating cost adjustments to the 

Contract Sum and the Contract Time necessary to execute the change. 

a. Include a list of quantities of products required or eliminated and unit costs, 

with total amount of purchases and credits to be made.  If requested, furnish 

survey data to substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts 

of trade discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
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d. Include an updated Contractor's Construction Schedule that indicates the 

effect of the change, including, but not limited to, changes in activity 

duration, start and finish times, and activity relationship.  Use available total 

float before requesting an extension of the Contract Time. 

B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications 

to the Contract, Contractor may propose changes by submitting a request for a change 

to Architect. 

1. Include a statement outlining reasons for the change and the effect of the change 

on the Work.  Provide a complete description of the proposed change.  Indicate 

the effect of the proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with 

total amount of purchases and credits to be made.  If requested, furnish survey 

data to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 

trade discounts. 

4. Include costs of labor and supervision directly attributable to the change. 

5. Include an updated Contractor's Construction Schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 

finish times, and activity relationship.  Use available total float before requesting 

an extension of the Contract Time. 

6. Comply with requirements in Division 01 Section "Product Requirements" if the 

proposed change requires substitution of one product or system for product or 

system specified. 

C. Proposal Request Form:  Use AIA Document G709 for Proposal Requests. 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for 

signatures of Owner and Contractor on AIA Document G701. 

1.6 CONSTRUCTION CHANGE DIRECTIVE 

A. Construction Change Directive:  Architect may issue a Construction Change Directive 

on AIA Document G714.  Construction Change Directive instructs Contractor to 

proceed with a change in the Work, for subsequent inclusion in a Change Order. 

1. Construction Change Directive contains a complete description of change in the 

Work.  It also designates method to be followed to determine change in the 

Contract Sum or the Contract Time. 

B. Documentation:  Maintain detailed records on a time and material basis of work 

required by the Construction Change Directive. 
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1. After completion of change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the Contract. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

 
END OF SECTION 01 26 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements necessary to prepare 

and process Applications for Payment. 

B. Related Sections include the following: 

1. Division 01 Section "Allowances" for procedural requirements governing 

handling and processing of allowances. 

2. Division 01 Section "Contract Modification Procedures" for administrative 

procedures for handling changes to the Contract. 

3. Division 01 Section "Construction Progress Documentation" for administrative 

requirements governing preparation and submittal of Contractor's Construction 

Schedule and Submittals Schedule. 

1.3 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 

Contractor's Construction Schedule. 

1. Correlate line items in the Schedule of Values with other required administrative 

forms and schedules, including the following: 

a. Application for Payment forms with Continuation Sheets. 

b. Submittals Schedule. 

c. Contractor's Construction Schedule. 

2. Submit the Schedule of Values to Architect at earliest possible date but no later 

than seven days before the date scheduled for submittal of initial Applications for 

Payment. 

B. Format and Content:  Use the Project Manual table of contents as a guide to establish 

line items for the Schedule of Values.  Provide at least one line item for each 

Specification Section. 

1. Identification:  Include the following Project identification on the Schedule of 

Values: 
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a. Project name and location. 

b. Name of Architect. 

c. Architect's project number. 

d. Contractor's name and address. 

e. Date of submittal. 

2. Submit draft of AIA Document G703 Continuation Sheets. 

3. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 

evaluation of Applications for Payment and progress reports.  Coordinate with the 

Project Manual table of contents.  Provide several line items for principal 

subcontract amounts, where appropriate.  Include separate line items under 

required principal subcontracts for operation and maintenance manuals, punch list 

activities, Project Record Documents, and demonstration and training in the 

amount of 5 percent of the Contract Sum. 

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 

5. Provide a separate line item in the Schedule of Values for each part of the Work 

where Applications for Payment may include materials or equipment purchased or 

fabricated and stored, but not yet installed. 

a. Differentiate between items stored on-site and items stored off-site.  If 

specified, include evidence of insurance or bonded warehousing. 

6. Provide separate line items in the Schedule of Values for initial cost of materials, 

for each subsequent stage of completion, and for total installed value of that part 

of the Work. 

7. Each item in the Schedule of Values and Applications for Payment shall be 

complete.  Include total cost and proportionate share of general overhead and 

profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of 

actual work-in-place may be shown either as separate line items in the 

Schedule of Values or distributed as general overhead expense, at 

Contractor's option. 

8. Schedule Updating:  Update and resubmit the Schedule of Values before the next 

Applications for Payment when Change Orders or Construction Change 

Directives result in a change in the Contract Sum. Include each Change Order as a 

a new line item on the Schedule of Values. 

1.4 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and 

payments as certified by Architect and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial 

Completion, and final Application for Payment involve additional requirements. 
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B. Payment Application Times:  The date for each progress payment is indicated in the 

Agreement between Owner and Contractor.  The period of construction Work covered 

by each Application for Payment is the period indicated in the Agreement. 

C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 

Continuation Sheets as form for Applications for Payment. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a 

person authorized to sign legal documents on behalf of Contractor.  Architect will return 

incomplete applications without action. 

1. Entries shall match data on the Schedule of Values and Contractor's Construction 

Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued 

before last day of construction period covered by application. 

E. Transmittal:  Submit 1 Original and 3 copies, signed and notarized, of each Application 

for Payment to Architect by a method ensuring receipt.  One copy shall include waivers 

of lien and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording 

appropriate information about application. 

F. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 

mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien 

arising out of the Contract and related to the Work covered by the payment. 

1. Submit partial waivers on each item for amount requested in previous application, 

after deduction for retainage, on each item. 

2. When an application shows completion of an item, submit final or full waivers. 

3. Owner reserves the right to designate which entities involved in the Work must 

submit waivers. 

4. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable 

to Owner. 

G. Initial Application for Payment:  Administrative actions and submittals that must 

precede or coincide with submittal of first Application for Payment include the 

following: 

1. List of subcontractors. 

2. Schedule of Values. 

3. Contractor's Construction Schedule (preliminary if not final). 

4. Products list. 

5. Schedule of unit prices. 

6. Submittals Schedule (preliminary if not final). 

7. List of Contractor's staff assignments. 

8. List of Contractor's principal consultants. 

9. Copies of building permits. 
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10. Copies of authorizations and licenses from authorities having jurisdiction for 

performance of the Work. 

11. Initial progress report. 

12. Report of preconstruction conference. 

13. Certificates of insurance and insurance policies. 

14. Performance and payment bonds. 

15. Data needed to acquire Owner's insurance. 

16. Initial settlement survey and damage report if required. 

H. Application for Payment at Substantial Completion:  After issuing the Certificate of 

Substantial Completion, submit an Application for Payment showing 100 percent 

completion for portion of the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete 

and a statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work. 

I. Final Payment Application:  Submit final Application for Payment with releases and 

supporting documentation not previously submitted and accepted, including, but not 

limited, to the following: 

1. Evidence of completion of Project closeout requirements. 

2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid. 

3. Updated final statement, accounting for final changes to the Contract Sum. 

4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 

5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 

6. AIA Document G707, "Consent of Surety to Final Payment." 

7. Evidence that claims have been settled. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 01 29 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations 

on Project including, but not limited to, the following: 

1. Project meetings. 

2. Requests for Interpretation (RFIs). 

B. Related Sections include the following: 

1. Division 01 Section "Construction Progress Documentation" for preparing and 

submitting Contractor's Construction Schedule. 

2. Division 01 Section "Execution" for procedures for coordinating general 

installation and field-engineering services, including establishment of benchmarks 

and control points. 

3. Division 01 Section "Closeout Procedures" for coordinating closeout of the 

Contract. 

1.3 COORDINATION 

A. Coordination:  Each contractor shall coordinate its construction operations with those of 

other contractors and entities to ensure efficient and orderly installation of each part of 

the Work.  Each contractor shall coordinate its operations with operations, included in 

different Sections, that depend on each other for proper installation, connection, and 

operation. 

1. Schedule construction operations in sequence required to obtain the best results 

where installation of one part of the Work depends on installation of other 

components, before or after its own installation. 

2. Coordinate installation of different components with other contractors to ensure 

maximum accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

4. Where availability of space is limited, coordinate installation of different 

components to ensure maximum performance and accessibility for required 

maintenance, service, and repair of all components, including mechanical and 

electrical. NOT F
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1.4 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless 

otherwise indicated. 

B. Preconstruction Conference:  Schedule a preconstruction conference before starting 

construction, at a time convenient to Owner and Architect, but no later than 15 days 

after execution of the Agreement.  Hold the conference at Project site or another 

convenient location.  Conduct the meeting to review responsibilities and personnel 

assignments. 

1. Attendees:  Authorized representatives of Owner, Architect, and their consultants; 

Contractor and its superintendent; major subcontractors; suppliers; and other 

concerned parties shall attend the conference.  All participants at the conference 

shall be familiar with Project and authorized to conclude matters relating to the 

Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the 

following: 

a. Tentative construction schedule. 

b. Critical work sequencing and long-lead items. 

c. Designation of key personnel and their duties. 

d. Procedures for processing field decisions and Change Orders. 

e. Procedures for RFIs. 

f. Procedures for testing and inspecting. 

g. Procedures for processing Applications for Payment. 

h. Distribution of the Contract Documents. 

i. Submittal procedures. 

j. Preparation of Record Documents. 

k. Use of the premises. 

l. Work restrictions. 

m. Owner's occupancy requirements. 

n. Responsibility for temporary facilities and controls. 

o. Construction waste management and recycling. 

p. Parking availability. 

q. Office, work, and storage areas. 

r. Equipment deliveries and priorities. 

s. First aid. 

t. Security. 

u. Progress cleaning. 

v. Working hours. 

3. Minutes:  Architect will record and distribute meeting minutes. 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before 

each construction activity that requires coordination with other construction. 
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1. Attendees:  Installer and representatives of manufacturers and fabricators 

involved in or affected by the installation and its coordination or integration with 

other materials and installations that have preceded or will follow, shall attend the 

meeting.  Advise Architect of scheduled meeting dates. 

D. Progress Meetings:  Conduct progress meetings at biweekly intervals. 

1. Attendees:  In addition to representatives of Owner and Architect, each 

contractor, subcontractor, supplier, and other entity concerned with current 

progress or involved in planning, coordination, or performance of future activities 

shall be represented at these meetings.  All participants at the conference shall be 

familiar with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  

Review other items of significance that could affect progress.  Include topics for 

discussion as appropriate to status of Project. 

a. Contractor's Construction Schedule:  Review progress since the last 

meeting.  Determine whether each activity is on time, ahead of schedule, or 

behind schedule, in relation to Contractor's Construction Schedule.  

Determine how construction behind schedule will be expedited; secure 

commitments from parties involved to do so.  Discuss whether schedule 

revisions are required to ensure that current and subsequent activities will 

be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the 

following: 

1) Interface requirements. 

2) Status of submittals. 

3) Deliveries. 

4) Quality and work standards. 

5) Status of correction of deficient items. 

6) Field observations. 

7) Request for Interpretations (RFIs). 

8) Status of proposal requests. 

3. Minutes:  Architect will record and distribute to Contractor the meeting minutes. 

E. Coordination Meetings:  Conduct Project coordination meetings at weekly intervals.  

Project coordination meetings are in addition to specific meetings held for other 

purposes, such as progress meetings and preinstallation conferences. 

1. Attendees:  Each contractor, subcontractor, supplier, and other entity concerned 

with current progress or involved in planning, coordination, or performance of 

future activities shall be represented at these meetings.  All participants at the 
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conference shall be familiar with Project and authorized to conclude matters 

relating to the Work. 

2. Agenda:  Review and correct or approve minutes of the previous coordination 

meeting.  Review other items of significance that could affect progress.  Include 

topics for discussion as appropriate to status of Project. 

3. Reporting:  Record meeting results and distribute copies to everyone in 

attendance and to others affected by decisions or actions resulting from each 

meeting. 

1.5 REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Upon discovery of the need for interpretation of the Contract Documents,  

prepare and submit an RFI form.  Oral RFIs will not be accepted. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than 

Contractor will be returned with no response. 

2. RFIs shall only be submitted to seek clarification or interpretation of ambiguities, 

conflicts, discrepancies, errors, inconsistencies, or omissions in the Contract 

Documents. 

3. RFIs shall not take the place of Contractor figuring out information available in 

the Contract Documents. 

4. Each RFI shall be limited to a single issue or very closely related issue. 

5. Coordinate and promptly submit RFIs to avoid delays in Contractor's work and 

work of subcontractors. 

6. Reviews/responses to RFIs shall not constitute an approval or direction related to 

Contractor's construction means, methods, procedures, sequences, or techniques. 

7. Reviews/Responses to RFIs shall not constitute an approval or direction related to 

construction site safety. 

B. Content of the RFI:  Include a detailed, legible description of item needing 

interpretation and the following: 

1. Project name. 

2. Date. 

3. Name of Contractor. 

4. Name of Architect. 

5. RFI number, numbered sequentially. 

6. Specification Section number and title and related paragraphs, as appropriate. 

7. Drawing number and detail references, as appropriate. 

8. Field dimensions and conditions, as appropriate. 

9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract 

Time or the Contract Sum, Contractor shall state impact in the RFI. 

10. Contractor's signature. 

11. Attachments:  Include drawings, descriptions, measurements, photos, Product 

Data, Shop Drawings, and other information necessary to fully describe items 

needing interpretation. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

PROJECT MANAGEMENT AND COORDINATION 01 31 00- 5 

 

a. Supplementary drawings prepared by Contractor shall include dimensions, 

thicknesses, structural grid references, and details of affected materials, 

assemblies, and attachments. 

C. Architect's Action:  Architect will review each RFI, determine response required, and 

return it within seven working days.  RFIs received after 1:00 p.m. will be considered as 

received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of substitutions. 

b. Requests for adjustments in the Contract Time or the Contract Sum. 

c. Requests for approval of submittals. 

d. Request for information already indicated on the Contract Documents. 

e. Requests for interpretation of Architect's actions on submittals. 

f. Incomplete RFIs or RFIs with numerous errors. 

2. RFI response may include a request for additional information, in which case 

Architect's time for response will start again. 

3. RFI response that may result in a change to the Contract Time or the Contract 

Sum may be eligible for Contractor to submit Change Proposal according to 

Division 01 Section "Contract Modification Procedures." 

4. If Contractor believes the RFI response warrants change in the Contract Time or 

the Contract Sum, notify Architect in writing within 7 calendar days of receipt of 

the RFI response. 

D. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 

response to affected parties.  Review response and notify Architect within seven days if 

Contractor disagrees with response. 

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 

number.  Submit log monthly to the Architect.  

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Architect. 

4. RFI number including RFIs that were dropped and not submitted. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's response was received. 

8. Identification of related Minor Change in the Work, Construction Change 

Directive, and Proposal Request, as appropriate. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

  
01 3100- 6 PROJECT MANAGEMENT AND COORDINATION 

 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 31 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for documenting the 

progress of construction during performance of the Work, including the following: 

1. Preliminary Construction Schedule. 

2. Contractor's Construction Schedule. 

3. Submittals Schedule. 

4. Daily construction reports. 

5. Material location reports. 

6. Field condition reports. 

7. Special reports. 

B. Related Sections include the following: 

1. Division 01 Section "Payment Procedures" for submitting the Schedule of Values. 

2. Division 01 Section "Project Management and Coordination" for submitting and 

distributing meeting and conference minutes. 

3. Division 01 Section "Photographic Documentation" for submitting construction 

photographs. 

4. Division 01 Section "Submittal Procedures" for submitting schedules and reports. 

5. Division 01 Section "Quality Requirements" for submitting a schedule of tests 

and inspections. 

1.3 DEFINITIONS 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 

monitoring, and controlling the construction project.  Activities included in a 

construction schedule consume time and resources. 

1. Critical activities are activities on the critical path.  They must start and finish on 

the planned early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 

3. Successor Activity:  An activity that follows another activity in the network. NOT F
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B. Cost Loading:  The allocation of the Schedule of Values for the completion of an 

activity as scheduled.  The sum of costs for all activities must equal the total Contract 

Sum, unless otherwise approved by Architect. 

C. CPM:  Critical path method, which is a method of planning and scheduling a 

construction project where activities are arranged based on activity relationships.  

Network calculations determine when activities can be performed and the critical path 

of Project. 

D. Critical Path:  The longest connected chain of interdependent activities through the 

network schedule that establishes the minimum overall Project duration and contains no 

float. 

E. Event:  The starting or ending point of an activity. 

F. Float:  The measure of leeway in starting and completing an activity. 

1. Float time belongs to Owner. 

2. Free float is the amount of time an activity can be delayed without adversely 

affecting the early start of the successor activity. 

3. Total float is the measure of leeway in starting or completing an activity without 

adversely affecting the planned Project completion date. 

G. Fragnet:  A partial or fragmentary network that breaks down activities into smaller 

activities for greater detail. 

H. Major Area:  A story of construction, a separate building, or a similar significant 

construction element. 

I. Milestone:  A key or critical point in time for reference or measurement. 

J. Network Diagram:  A graphic diagram of a network schedule, showing activities and 

activity relationships. 

K. Resource Loading:  The allocation of manpower and equipment necessary for the 

completion of an activity as scheduled. 

1.4 SUBMITTALS 

A. Qualification Data:  For scheduling consultant. 

B. Submittals Schedule:  Submit two copies of schedule.  Arrange the following 

information in a tabular format: 

1. Scheduled date for first submittal. 

2. Specification Section number and title. 

3. Submittal category (action or informational). 
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4. Name of subcontractor. 

5. Description of the Work covered. 

6. Scheduled date for Architect's final release or approval. 

C. Preliminary Construction Schedule:  Submit two opaque copies. 

1. Approval of cost-loaded preliminary construction schedule will not constitute 

approval of Schedule of Values for cost-loaded activities. 

1.5 COORDINATION 

A. Coordinate preparation and processing of schedules and reports with performance of 

construction activities and with scheduling and reporting of separate contractors. 

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of 

subcontracts, Submittals Schedule, progress reports, payment requests, and other 

required schedules and reports. 

1. Secure time commitments for performing critical elements of the Work from 

parties involved. 

2. Coordinate each construction activity in the network with other activities and 

schedule them in proper sequence. 

PART 2 - PRODUCTS 

2.1 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

A. Procedures:  Comply with procedures contained in AGC's "Construction Planning & 

Scheduling." 

B. Time Frame:  Extend schedule from date established for commencement of the Work  

to date of Final Completion. 

1. Contract completion date shall not be changed by submission of a schedule that 

shows an early completion date, unless specifically authorized by Change Order. 

C. Activities:  Treat each story or separate area as a separate numbered activity for each 

principal element of the Work.  Comply with the following: 

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 

specifically allowed by Architect. 

2. Procurement Activities:  Include procurement process activities for the following 

long lead items and major items, requiring a cycle of more than 60 days, as 

separate activities in schedule.  Procurement cycle activities include, but are not 

limited to, submittals, approvals, purchasing, fabrication, and delivery. 
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3. Submittal Review Time:  Include review and resubmittal times indicated in 

Division 01 Section "Submittal Procedures" in schedule.  Coordinate submittal 

review times in Contractor's Construction Schedule with Submittals Schedule. 

4. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Architect's administrative procedures 

necessary for certification of Substantial Completion. 

5. Work Stages:  Indicate important stages of construction for each major portion of 

the Work, including, but not limited to, the following: 

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, 

including, but not limited to, the Notice to Proceed, Substantial Completion, and Final 

Completion. 

E. Contract Modifications:  For each proposed contract modification and concurrent with 

its submission, prepare a time-impact analysis using fragnets to demonstrate the effect 

of the proposed change on the overall project schedule. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE (GANTT CHART) 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-

chart-type, Contractor's Construction Schedule within 10 days of date established for 

the Notice of Award.  Base schedule on the Preliminary Construction Schedule and 

whatever updating and feedback was received since the start of Project. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first 

workday of each week with a continuous vertical line. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Contractor's Construction Schedule Updating:  At two week intervals, update schedule 

to reflect actual construction progress and activities.  Issue schedule one day before 

each regularly scheduled progress meeting. 

1. Revise schedule immediately after each meeting or other activity where revisions 

have been recognized or made.  Issue updated schedule concurrently with the 

report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, but 

not limited to, changes in logic, durations, actual starts and finishes, and activity 

durations. 

3. As the Work progresses, indicate Actual Completion percentage for each activity. NOT F
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B. 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. Post copies in Project meeting rooms and temporary field offices. 

2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations.  Delete parties from distribution when they have 

completed their assigned portion of the Work and are no longer involved in 

performance of construction activities. 

END OF SECTION 01 32 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for the following: 

1. Preconstruction photographs. 

2. Periodic construction photographs. 

3. Final Completion construction photographs. 

B. Related Sections include the following: 

1. Division 01 Section "Unit Prices" for procedures for unit prices for extra 

photographs. 

2. Division 01 Section "Submittal Procedures" for submitting photographic 

documentation. 

3. Division 01 Section "Closeout Procedures" for submitting digital media as 

Project Record Documents at Project closeout. 

1.3 SUBMITTALS 

A. Key Plan:  Submit key plan of Project site and building with notation of vantage points 

marked for location and direction of each photograph.  Indicate elevation or story of 

construction.  Include same label information as corresponding set of photographs. 

B. Construction Photographs:  Submit within seven days of taking photographs. 

1. Digital Images:  Submit a complete set of digital image electronic files with each 

submittal of prints as a Project Record Document on CD-ROM.  Files should be 

FULL size, high resolution, images (not reduced down).  Identify electronic 

media with date photographs were taken.  Submit images that have same aspect 

ratio as the sensor, uncropped. 

1.4 COORDINATION 

A. Auxiliary Services:  Cooperate with photographer and provide auxiliary services 

requested, including access to Project site and use of temporary facilities, including 
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temporary lighting required to produce clear, well-lit photographs without obscuring 

shadows. 

1.5 USAGE RIGHTS 

A. Obtain and transfer copyright usage rights from photographer to Owner for unlimited 

reproduction of photographic documentation. 

PART 2 - PRODUCTS 

2.1 PHOTOGRAPHIC MEDIA 

A. Digital Images:  Provide images in uncompressed TIFF format, produced by a digital 

camera with minimum sensor size of 10.0 megapixels, and at an image resolution of not 

less than 1600 by 1200 pixels. 

PART 3 - EXECUTION 

3.1 CONSTRUCTION PHOTOGRAPHS 

A. Photographer:  A commercial photographer is not required to take construction 

photographs.  

B. General:  Take photographs using the maximum range of depth of field, and that are in 

focus, to clearly show the Work.  Photographs with blurry or out-of-focus areas will not 

be accepted. 

1. Maintain key plan with each set of construction photographs that identifies each 

photographic location. 

C. Digital Images:  Submit digital images exactly as originally recorded in the digital 

camera, without alteration, manipulation, editing, or modifications using image-editing 

software. 

1. Date and Time:  Include date and time in filename for each image. 

2. Field Office Images:  Maintain one set of images on CD-ROM in the field office 

at Project site, available at all times for reference.  Identify images same as for 

those submitted to Architect. 

D. Preconstruction Photographs:  Before commencement of excavation, take color 

, digital photographs of Project site and surrounding properties, including existing items 

to remain during construction, from different vantage points, as directed by Architect. 

1. Flag construction limits before taking construction photographs. 
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2. Take thirty-two photographs to show existing conditions adjacent to property 

before starting the Work. 

3. Take thirty-two photographs of existing buildings either on or adjoining property 

to accurately record physical conditions at start of construction. 

4. Take additional photographs as required to record settlement or cracking of 

adjacent structures, pavements, and improvements. 

E. Periodic Construction Photographs:  Take up to 32 color, digital photographs weekly.  

Select vantage points to show status of construction and progress since last photographs 

were taken. 

F. Final Completion Construction Photographs:  Take up to 24 color photographs after 

date of Substantial Completion for submission as Project Record Documents.  

Architect will direct photographer for desired vantage points. 

1. Do not include date stamp. 

END OF SECTION 01 32 33 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop 

Drawings, Product Data, Samples, and other submittals. 

B. Related Sections include the following: 

1. Division 01 Section "Payment Procedures" for submitting Applications for 

Payment and the Schedule of Values. 

2. Division 01 Section "Project Management and Coordination" for submitting and 

distributing meeting and conference minutes and for submitting Coordination 

Drawings. 

3. Division 01 Section "Construction Progress Documentation" for submitting 

schedules and reports, including Contractor's Construction Schedule and the 

Submittals Schedule. 

4. Division 01 Section "Photographic Documentation" for submitting construction 

photographs. 

5. Division 01 Section "Quality Requirements" for submitting test and inspection 

reports and for mockup requirements. 

6. Division 01 Section "Closeout Procedures" for submitting warranties. 

7. Division 01 Section "Project Record Documents" for submitting Record 

Drawings, Record Specifications, and Record Product Data. 

8. Division 01 Section "Operation and Maintenance Data" for submitting operation 

and maintenance manuals. 

9. Division 01 Section "Demonstration and Training" for submitting videotapes of 

demonstration of equipment and training of Owner's personnel. 

10. Divisions 02 through 49 Sections for specific requirements for submittals in those 

Sections. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Architect's 

 responsive action. 

B. Informational Submittals:  Written information that does not require Architect's 

 responsive action.  Submittals may be rejected for not complying with requirements. 
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1.4 SUBMITTAL PROCEDURES 

A. General: 

1. Contractor shall submit electronic version of each individual submittal to the 

Architect in a printable PDF format. Format of PDF sheet should be of the same 

size as the hard copy submittal. 

a. Submittals that are larger than 11x17 shall be submitted via one hard copy 

in addition to the electronic version. 

b. Door hardware submittals shall be submitted with one hard copy in addition 

to the electronic version. 

2. Contractor will be provided access to the Architect's secured project hosting site 

via a personalized password protected account. This site utilizes a web browser 

interface that requires internet access, and an individual email account. 

3. Contractor shall be required to complete the Architect’s Electronic Project Data 

Request Form. 

4. Contractor will receive the necessary and applicable documentation for the 

purpose of providing submittals with the project hosting site when the account 

information is verified and configured by the Architect. 

5. Architect will return submittals electronically in PDF format. 

6. Contractor shall furnish one hard copy of each individual approved submittal as 

part of the final Operations and Maintenance Manuals. 

B. Finish Submittals: Items requiring color, pattern, and similar selections shall be of 

sufficient size and quantity to clearly illustrate full range of color, texture, and pattern 

for Architects approval.  Submit samples for selection of finishes within 60 days after 

Award of Contract, or earlier if requested at the Preconstruction Conference.  Allow 60 

days for Architects review of each submittal. 

C. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the 

Work so processing will not be delayed because of need to review submittals 

concurrently for coordination. 

a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

D. Submittals Schedule:  Comply with requirements in Division 01 Section "Construction 

Progress Documentation" for list of submittals and time requirements for scheduled 

performance of related construction activities. NOT F
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E. Processing Time: Allow enough time for submittal review, including time for 

resubmittals, as follows. Time for review shall commence on Architect's receipt of 

submittal.  No extension of the Contract Time will be authorized because of failure to 

transmit submittals enough in advance of the Work to permit processing, including 

resubmittals. 

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow 

additional time if coordination with subsequent submittals is required.  Architect 

will advise Contractor when a submittal being processed must be delayed for 

coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same 

manner as initial submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 

4. Sequential Review:  Where sequential review of submittals by Architect's 

consultants, Owner, or other parties is indicated, allow 21 days for initial review 

of each submittal. 

5. Concurrent Consultant Review:  Where the Contract Documents indicate that 

submittals may be transmitted simultaneously to Architect and to Architect's 

consultants, allow 15 days for review of each submittal.  Submittal will be 

returned to Architect, before being returned to Contractor. 

F. Identification:  Submittal Cover Sheet shall be completed and attached to each 

individual hard and electronic submittals. Include Contractor’s stamp with completed 

information. Submittals without a cover sheet will not be reviewed and will be returned 

to the Contractor. 

G. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the 

Contract Documents on submittals. 

H. Transmittal:  Package each submittal individually and appropriately for transmittal and 

handling.  Transmit each submittal using a transmittal form.  Architect will return 

submittals, without review, received from sources other than Contractor. 

1. Transmittal Form:  Utilize the FORM PROVIDED IN THE PROJECT 

MANUAL, and provide the following information: 

a. Project name. 

b. Date. 

c. Destination (To:). 

d. Source (From:). 

e. Names of subcontractor, manufacturer, and supplier. 

f. Category and type of submittal. 

g. Submittal purpose and description. 

h. Specification Section number and title. 

i. Drawing number and detail references, as appropriate. 

j. Transmittal number, numbered consecutively. 
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k. Submittal and transmittal distribution record. 

l. Remarks. 

m. Signature of transmitter. 

2. On an attached separate sheet, prepared on Contractor's letterhead, record relevant 

information, requests for data, revisions other than those requested by Architect 

 on previous submittals, and deviations from requirements in the Contract 

Documents, including minor variations and limitations.  Include same label 

information as related submittal. 

I. Resubmittals:  Make resubmittals in same form as initial submittal. 

1. Note date and content of previous submittal. 

2. Note date and content of revision in label or title block and clearly indicate extent 

of revision. 

J. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 

suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary 

for performance of construction activities.  Show distribution on transmittal forms. 

1.5 CONTRACTOR'S USE OF ARCHITECT'S CAD FILES 

A. General:  At Contractor's written request, access to copies of Architect's CAD files will 

only be provided to Prime Contractors solely for the Contractor's use in connection with 

the Project. Access to these files will be via a web based project site hosted by the 

Architect, which is subject to the terms and conditions identified in the Architect’s 

“Electronic Project Data Request Form”. This form will be provided to all successful 

Prime Contractors after the award of contract. The files that will be made available and 

the format in which they will be made available is identified in the form. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification 

Sections. 

1. Submit electronic submittals directly to project hosting site specifically 

established for Project. 

B. Product Data:  Collect information into a single submittal for each element of 

construction and type of product or equipment. 

1. If information must be specially prepared for submittal because standard printed 

data are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each submittal to show which products and options are applicable. 
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3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 

b. Manufacturer's product specifications. 

c. Manufacturer's installation instructions. 

d. Standard color charts. 

e. Manufacturer's catalog cuts. 

f. Wiring diagrams showing factory-installed wiring. 

g. Printed performance curves. 

h. Operational range diagrams. 

i. Mill reports. 

j. Standard product operation and maintenance manuals. 

k. Compliance with specified referenced standards. 

l. Testing by recognized testing agency. 

m. Application of testing agency labels and seals. 

n. Notation of coordination requirements. 

4. Submit Product Data before or concurrent with Samples. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do 

not base Shop Drawings on reproductions of the Contract Documents or standard 

printed data, unless use of Architect's CAD Drawings are otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the 

following information, as applicable: 

a. Dimensions. 

b. Identification of products. 

c. Fabrication and installation drawings. 

d. Roughing-in and setting diagrams. 

e. Wiring diagrams showing field-installed wiring, including power, signal, 

and control wiring. 

f. Shopwork manufacturing instructions. 

g. Templates and patterns. 

h. Schedules. 

i. Design calculations. 

j. Compliance with specified standards. 

k. Notation of coordination requirements. 

l. Notation of dimensions established by field measurement. 

m. Relationship to adjoining construction clearly indicated. 

n. Seal and signature of professional engineer if specified. 

o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-

installed wiring. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 

Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 24 by 36 

inches. 
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D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of 

these characteristics with other elements and for a comparison of these characteristics 

between submittal and actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories 

together in one submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the 

following: 

a. Generic description of Sample. 

b. Product name and name of manufacturer. 

c. Sample source. 

d. Number and title of appropriate Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for 

quality-control comparisons throughout the course of construction activity.  

Sample sets may be used to determine final acceptance of construction associated 

with each set. 

4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of 

units or sections of units showing the full range of colors, textures, and patterns 

available. 

a. Number of Samples:  Submit three full set(s) of available choices where 

color, pattern, texture, or similar characteristics are required to be selected 

from manufacturer's product line.  Architect will return submittal with 

options selected. 

5. Samples for Verification:  Submit full-size units or Samples of size indicated, 

prepared from same material to be used for the Work, cured and finished in 

manner specified, and physically identical with material or product proposed for 

use, and that show full range of color and texture variations expected.  Samples 

include, but are not limited to, the following:  partial sections of manufactured or 

fabricated components; small cuts or containers of materials; complete units of 

repetitively used materials; swatches showing color, texture, and pattern; color 

range sets; and components used for independent testing and inspection. 

a. Number of Samples:  Submit three sets of Samples.  Architect  will retain 

two Sample sets; remainder will be returned.  Mark up and retain one 

returned Sample set as a Project Record Sample. 

1) Submit a single Sample where assembly details, workmanship, 

fabrication techniques, connections, operation, and other similar 

characteristics are to be demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent 

in material or product represented by a Sample, submit at least three 

sets of paired units that show approximate limits of variations. 
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E. Product Schedule or List:  As required in individual Specification Sections, prepare a 

written summary indicating types of products required for the Work and their intended 

location.  Include the following information in tabular form: 

1. Type of product.  Include unique identifier for each product. 

2. Number and name of room or space. 

3. Location within room or space. 

F. Contractor's Construction Schedule:  Comply with requirements specified in 

Division 01 Section "Construction Progress Documentation" for Construction 

Manager's action. 

G. Submittals Schedule:  Comply with requirements specified in Division 01 Section 

"Construction Progress Documentation." 

H. Application for Payment:  Comply with requirements specified in Division 01 Section 

"Payment Procedures." 

I. Schedule of Values:  Comply with requirements specified in Division 01 Section 

"Payment Procedures." 

J. Subcontract List:  Prepare a written summary identifying individuals or firms proposed 

for each portion of the Work, including those who are to furnish products or equipment 

fabricated to a special design. Include the following information in tabular form: 

1. Name, address, and telephone number of entity performing subcontract or 

supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 

3. Drawing number and detail references, as appropriate, covered by subcontract. 

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by individual 

Specification Sections. 

1. Certificates and Certifications:  Provide a notarized statement that includes 

signature of entity responsible for preparing certification.  Certificates and 

certifications shall be signed by an officer or other individual authorized to sign 

documents on behalf of that entity. 

2. Test and Inspection Reports:  Comply with requirements specified in Division 01 

Section "Quality Requirements." 

B. Coordination Drawings:  Comply with requirements specified in Division 01 Section 

"Project Management and Coordination." 

C. Contractor's Construction Schedule:  Comply with requirements specified in 

Division 01 Section "Construction Progress Documentation." 
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D. Qualification Data:  Prepare written information that demonstrates capabilities and 

experience of firm or person.  Include lists of completed projects with project names 

and addresses, names and addresses of architects and owners, and other information 

specified. 

E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that Installer complies with requirements in the Contract Documents and, where 

required, is authorized by manufacturer for this specific Project. 

F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead 

certifying that manufacturer complies with requirements in the Contract Documents.  

Include evidence of manufacturing experience where required. 

G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that product complies with requirements in the Contract Documents. 

H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that material complies with requirements in the Contract Documents. 

I. Product Test Reports:  Prepare written reports indicating current product produced by 

manufacturer complies with requirements in the Contract Documents.  Base reports on 

evaluation of tests performed by manufacturer and witnessed by a qualified testing 

agency, or on comprehensive tests performed by a qualified testing agency. 

J. Schedule of Tests and Inspections:  Comply with requirements specified in Division 01 

Section "Quality Requirements." 

K. Preconstruction Test Reports:  Prepare reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of tests performed 

before installation of product, for compliance with performance requirements in the 

Contract Documents. 

L. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests 

performed before installation of product.  Include written recommendations for primers 

and substrate preparation needed for adhesion. 

M. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting results of field tests performed either 

during installation of product or after product is installed in its final location, for 

compliance with requirements in the Contract Documents. 

N. Maintenance Data:  Prepare written and graphic instructions and procedures for 

operation and normal maintenance of products and equipment.  Comply with 

requirements specified in Division 01 Section "Operation and Maintenance Data." 

O. Design Data:  Prepare written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and 
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calculations.  Include list of assumptions and other performance and design criteria and 

a summary of loads.  Include load diagrams if applicable.  Provide name and version of 

software, if any, used for calculations.  Include page numbers. 

P. Manufacturer's Instructions:  Prepare written or published information that documents 

manufacturer's recommendations, guidelines, and procedures for installing or operating 

a product or equipment.  Include name of product and name, address, and telephone 

number of manufacturer.  Include the following, as applicable: 

1. Preparation of substrates. 

2. Required substrate tolerances. 

3. Sequence of installation or erection. 

4. Required installation tolerances. 

5. Required adjustments. 

6. Recommendations for cleaning and protection. 

Q. Construction Photographs:  Comply with requirements specified in Division 01 

Section “Photographic Documentation." 

R. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not 

submit to Architect, except as required in "Action Submittals" Article. 

1. Architect will not review submittals that include MSDSs and will return or 

discard the entire submittal for resubmittal. 

2.3 DELEGATED DESIGN 

A. Performance and Design Criteria:  Where professional design services or certifications 

by a design professional are specifically required of Contractor by the Contract 

Documents, provide products and systems complying with specific performance and 

design criteria indicated. 

1. If criteria indicated are not sufficient to perform services or certification required, 

submit a written request for additional information to Architect. 

B. Delegated-Design Submittal:  In addition to Shop Drawings, Product Data, and other 

required submittals, submit statement, signed and sealed by the responsible design 

professional, for each product and system specifically assigned to Contractor to be 

designed or certified by a design professional. 

1. Indicate that products and systems comply with performance and design criteria 

in the Contract Documents.  Include list of codes, loads, and other factors used in 

performing these services. NOT F
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PART 3 - EXECUTION 

3.1 CONSTRUCTION MANAGERS'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and 

for compliance with the Contract Documents.  Note corrections and field dimensions.  

Mark with approval stamp before submitting to Architect. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include 

Project name and location, submittal number, Specification Section title and number, 

name of reviewer, date of Contractor's approval, and statement certifying that submittal 

has been reviewed, checked, and approved for compliance with the Contract 

Documents. 

3.2 ARCHITECT'S ACTION 

A. General:  Architect will not review submittals that do not bear Contractor's approval 

stamp and will return them without action. 

B. Action Submittals:  Architect  will review submittal, make marks to indicate corrections 

or modifications, if required, and return it.  Architect will stamp submittal with an 

action stamp and will mark stamp appropriately to indicate action taken as indicated on 

the Submittal Cover Sheet. 

C. Informational Submittals:  Architect will review each submittal and will not return it, or 

will return it if it does not comply with requirements.  Architect will forward each 

submittal to appropriate party. 

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be 

returned without review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be 

discarded. 

END OF SECTION 01 33 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for quality assurance 

and quality control. 

B. Testing and inspecting services are required to verify compliance with requirements 

specified or indicated.  These services do not relieve Contractor of responsibility for 

compliance with the Contract Document requirements. 

1. Specific quality-assurance and -control requirements for individual construction 

activities are specified in the Sections that specify those activities.  Requirements 

in those Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other 

quality-assurance and -control procedures that facilitate compliance with the 

Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services 

required by Architect, Owner, or authorities having jurisdiction are not limited by 

provisions of this Section. 

C. Related Sections include the following: 

1. Division 01 Section "Allowances" for testing and inspecting allowances. 

2. Division 01 Section "Construction Progress Documentation" for developing a 

schedule of required tests and inspections. 

3. Division 01 Section "Cutting and Patching" for repair and restoration of 

construction disturbed by testing and inspecting activities. 

4. Divisions 02 through 49 Sections for specific test and inspection requirements. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 

during execution of the Work to guard against defects and deficiencies and substantiate 

that proposed construction will comply with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 

after execution of the Work to evaluate that actual products incorporated into the Work 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

01 4000 - 2 QUALITY REQUIREMENTS 

 

and completed construction comply with requirements.  Services do not include contract 

enforcement activities performed by  General Contractor. 

C. Mockups:  Full-size, physical assemblies that are constructed on-site.  Mockups are 

used to verify selections made under sample submittals, to demonstrate aesthetic effects 

and, where indicated, qualities of materials and execution, and to review construction, 

coordination, testing, or operation; they are not Samples.  Approved mockups 

establish the standard by which the Work will be judged. 

D. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing 

facility to verify performance characteristics. 

E. Preconstruction Testing:  Tests and inspections that are performed specifically for the 

Project before products and materials are incorporated into the Work to verify 

performance or compliance with specified criteria. 

F. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or 

a testing agency qualified to conduct product testing and acceptable to authorities 

having jurisdiction, to establish product performance and compliance with industry 

standards. 

G. Source Quality-Control Testing:  Tests and inspections that are performed at the source, 

i.e., plant, mill, factory, or shop. 

H. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 

installation of the Work and for completed Work. 

I. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  

Testing laboratory shall mean the same as testing agency. 

J. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an 

employee, Subcontractor, or Sub-subcontractor, to perform a particular construction 

operation, including installation, erection, application, and similar operations. 

1. Using a term such as "carpentry" does not imply that certain construction 

activities must be performed by accredited or unionized individuals of a 

corresponding generic name, such as "carpenter."  It also does not imply that 

requirements specified apply exclusively to tradespeople of the corresponding 

generic name. 

K. Experienced:  When used with an entity, "experienced" means having successfully 

completed a minimum of five previous projects similar in size and scope to this Project; 

being familiar with special requirements indicated; and having complied with 

requirements of authorities having jurisdiction. NOT F
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1.4 SUBMITTALS 

A. Qualification Data:  For testing agencies specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include proof of qualifications in the 

form of a recent report on the inspection of the testing agency by a recognized authority. 

B. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

1. Specification Section number and title. 

2. Description of test and inspection. 

3. Identification of applicable standards. 

4. Identification of test and inspection methods. 

5. Number of tests and inspections required. 

6. Time schedule or time span for tests and inspections. 

7. Entity responsible for performing tests and inspections. 

8. Requirements for obtaining samples. 

9. Unique characteristics of each quality-control service. 

C. Reports:  Prepare and submit certified written reports that include the following: 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and 

testing and inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 

D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, 

licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 

receipts for fee payments, judgments, correspondence, records, and similar documents, 

established for compliance with standards and regulations bearing on performance of 

the Work. 

1.5 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this Article establish the minimum qualification 

levels required; individual Specification Sections specify additional requirements. 
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B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 

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

whose work has resulted in construction with a record of successful in-service 

performance. 

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 

similar to those indicated for this Project and with a record of successful in-service 

performance, as well as sufficient production capacity to produce required units. 

D. Fabricator Qualifications:  A firm experienced in producing products similar to those 

indicated for this Project and with a record of successful in-service performance, as well 

as sufficient production capacity to produce required units. 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified 

to practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated.  Engineering services are defined as those 

performed for installations of the system, assembly, or product that are similar to those 

indicated for this Project in material, design, and extent. 

F. Specialists:  Certain sections of the Specifications require that specific construction 

activities shall be performed by entities who are recognized experts in those operations.  

Specialists shall satisfy qualification requirements indicated and shall be engaged for 

the activities indicated. 

1. Requirement for specialists shall not supersede building codes and regulations 

governing the Work. 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with 

the experience and capability to conduct testing and inspecting indicated, as 

documented according to ASTM E 548; and with additional qualifications specified in 

individual Sections; and where required by authorities having jurisdiction, that is 

acceptable to authorities. 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 

2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 

H. Factory-Authorized Service Representative Qualifications:  An authorized 

representative of manufacturer who is trained and approved by manufacturer to inspect 

installation of manufacturer's products that are similar in material, design, and extent to 

those indicated for this Project. 

1. Testing Agency Responsibilities:  Submit a certified written report of each test, 

inspection, and similar quality-assurance service to the Architect, , with copy to 

Contractor.  Interpret tests and inspections and state in each report whether tested 

and inspected work complies with or deviates from the Contract Documents. NOT F
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I. Mockups:  Before installing portions of the Work requiring mockups, build mockups 

for each form of construction and finish required to comply with the following 

requirements, using materials indicated for the completed Work: 

1. Build mockups in location and of size indicated or, if not indicated, as directed by 

Architect. 

2. Notify Architect seven days in advance of dates and times when mockups will be 

constructed. 

3. Demonstrate the proposed range of aesthetic effects and workmanship. 

4. Obtain Architect's approval of mockups before starting work, fabrication, or 

construction. 

a. Allow seven days for initial review and each re-review of each mockup. 

5. Maintain mockups during construction in an undisturbed condition as a standard 

for judging the completed Work. 

1.6 QUALITY CONTROL 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's 

responsibility, Owner will engage a qualified testing agency to perform these services. 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of 

testing agencies engaged and a description of types of testing and inspecting they 

are engaged to perform. 

2. Payment for these services will be made from testing and inspecting allowances, 

as authorized by Change Orders. 

3. Costs for retesting and reinspecting construction that replaces or is necessitated by 

work that failed to comply with the Contract Documents will be charged to 

Contractor, and the Contract Sum will be adjusted by Change Order. 

B. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  

Unless otherwise indicated, provide quality-control services specified and those 

required by authorities having jurisdiction.  Perform quality-control services required of 

Contractor by authorities having jurisdiction, whether specified or not. 

1. Where services are indicated as Contractor's responsibility, engage a qualified 

testing agency to perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed 

to in writing by Owner. 

2. Notify testing agencies at least 24 hours in advance of time when Work that 

requires testing or inspecting will be performed. 

3. Where quality-control services are indicated as Contractor's responsibility, submit 

a certified written report, in duplicate, of each quality-control service. 
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4. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having 

jurisdiction, when they so direct. 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, 

including service connections.  Report results in writing as specified in Division 01 

Section "Submittal Procedures." 

D. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 

Contractor's responsibility, provide quality-control services, including retesting and 

reinspecting, for construction that replaced Work that failed to comply with the 

Contract Documents. 

E. Testing Agency Responsibilities:  Cooperate with Architect, and Contractor in 

performance of duties.  Provide qualified personnel to perform required tests and 

inspections. 

1. Notify Architect, and Contractor promptly of irregularities or deficiencies 

observed in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ 

tests are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested 

and inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 

approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

F. Associated Services:  Cooperate with agencies performing required tests, inspections, 

and similar quality-control services, and provide reasonable auxiliary services as 

requested.  Notify agency sufficiently in advance of operations to permit assignment of 

personnel.  Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspecting.  Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 

6. Preliminary design mix proposed for use for material mixes that require control 

by testing agency. 

7. Security and protection for samples and for testing and inspecting equipment at 

Project site. 
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G. Coordination:  Coordinate sequence of activities to accommodate required quality-

assurance and -control services with a minimum of delay and to avoid necessity of 

removing and replacing construction to accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

H. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar 

quality-control services required by the Contract Documents.  Submit schedule within 

30 days of date established for commencement of the Work. 

1. Distribution:  Distribute schedule to Owner, Architect, Construction Manager, 

testing agencies, and each party involved in performance of portions of the Work 

where tests and inspections are required. 

1.7 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Owner will engage a qualified testing agency to 

conduct special tests and inspections required by authorities having jurisdiction as the 

responsibility of Owner, and as follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control 

procedures and reviewing the completeness and adequacy of those procedures to 

perform the Work. 

2. Notifying Architect, and Contractor promptly of irregularities and deficiencies 

observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-

control service to Architect with copy to Contractor and to authorities having 

jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial 

Completion, which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and 

inspected work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, 

repair damaged construction and restore substrates and finishes. NOT F
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1. Provide materials and comply with installation requirements specified in other 

Specification Sections.  Restore patched areas and extend restoration into 

adjoining areas with durable seams that are as invisible as possible. 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 01 40 00 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

TEMPORARY FACILITIES AND CONTROLS 015000 - 1 

SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. Section includes requirements for temporary utilities, support facilities, and security and 

protection facilities. 

1.3 USE CHARGES 

A. General:  Installation and removal of and use charges for temporary facilities shall be included 

in the Contract Sum unless otherwise indicated.  Allow other entities to use temporary services 

and facilities without cost, including, but not limited to, Owner's construction forces, Architect, 

occupants of Project, testing agencies, and authorities having jurisdiction. 

B. Electric Power Service:  Owner will pay electric-power-service use charges for electricity used 

by all entities for construction operations. 

1.4 INFORMATIONAL SUBMITTALS 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 

construction personnel. 

B. Fire-Safety Program:  Show compliance with requirements of NFPA 241 and authorities having 

jurisdiction.  Indicate Contractor personnel responsible for management of fire-prevention 

program. 

C. Moisture-Protection Plan:  Describe procedures and controls for protecting materials and 

construction from water absorption and damage. 

1. Describe delivery, handling, and storage provisions for materials subject to water 

absorption or water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for mitigating 

water intrusion into completed Work, and replacing water-damaged Work. 

3. Indicate sequencing of work that requires water, such as sprayed fire-resistive materials, 

plastering, and terrazzo grinding, and describe plans for dealing with water from these 

operations.  Show procedures for verifying that wet construction has dried sufficiently to 

permit installation of finish materials. NOT F
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1.5 QUALITY ASSURANCE 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for temporary 

electric service.  Install service to comply with NFPA 70. 

B. Tests and Inspections:  Arrange for authorities having jurisdiction to test and inspect each 

temporary utility before use.  Obtain required certifications and permits. 

1.6 PROJECT CONDITIONS 

A. Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to assume 

responsibility for operation, maintenance, and protection of each permanent service during its 

use as a construction facility before Owner's acceptance, regardless of previously assigned 

responsibilities. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Portable Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, 

galvanized-steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-steel 

pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) OD corner 

and pull posts, with 1-5/8-inch- (42-mm-) OD top and bottom rails.  Provide galvanized-steel 

bases for supporting posts. 

2.2 TEMPORARY FACILITIES 

A. Storage and Fabrication Sheds:  As needed, provide sheds sized, furnished, and equipped to 

accommodate materials and equipment for construction operations. 

1. Store combustible materials apart from building. 

2.3 EQUIPMENT 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures. 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide vented, 

self-contained, liquid-propane-gas or fuel-oil heaters with individual space thermostatic control. 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type heating 

units is prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a qualified testing 

agency acceptable to authorities having jurisdiction, and marked for intended location 

and application. NOT F
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PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Locate facilities where they will serve Project adequately and result in minimum interference 

with performance of the Work.  Relocate and modify facilities as required by progress of the 

Work. 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until facilities 

are no longer needed or are replaced by authorized use of completed permanent facilities. 

3.2 TEMPORARY UTILITY INSTALLATION 

A. General:  Install temporary service or connect to existing service. 

1. Arrange with utility company, Owner, and existing users for time when service can be 

interrupted, if necessary, to make connections for temporary services. 

B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully. 

C. Water Service:  Install water service and distribution piping in sizes and pressures adequate for 

construction. 

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use of 

construction personnel.  Comply with requirements of authorities having jurisdiction for type, 

number, location, operation, and maintenance of fixtures and facilities. 

E. Heating and Cooling:  Provide temporary heating and cooling required by construction activities 

for curing or drying of completed installations or for protecting installed construction from 

adverse effects of low temperatures or high humidity.  Select equipment that will not have a 

harmful effect on completed installations or elements being installed. 

F. Ventilation and Humidity Control:  Provide temporary ventilation required by construction 

activities for curing or drying of completed installations or for protecting installed construction 

from adverse effects of high humidity.  Select equipment that will not have a harmful effect on 

completed installations or elements being installed.  Coordinate ventilation requirements to 

produce ambient condition required and minimize energy consumption. 

1. Provide dehumidification systems when required to reduce substrate moisture levels to 

level required to allow installation or application of finishes. 

G. Electric Power Service:  Provide electric power service and distribution system of sufficient 

size, capacity, and power characteristics required for construction operations. 

H. Lighting:  Provide temporary lighting with local switching that provides adequate illumination 

for construction operations, observations, inspections, and traffic conditions. 

1. Install and operate temporary lighting that fulfills security and protection requirements 

without operating entire system. 
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3.3 SUPPORT FACILITIES INSTALLATION 

A. General:  Comply with the following: 

B. Traffic Controls:  Comply with requirements of authorities having jurisdiction. 

1. Maintain access for fire-fighting equipment and access to fire hydrants. 

C. Parking:  Provide temporary parking areas for construction personnel. 

D. Dewatering Facilities and Drains:  Comply with requirements of authorities having jurisdiction.  

Maintain Project site, excavations, and construction free of water. 

1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

E. Project Signs:   

1. All proposed site signage is to be submitted to owner for approval prior to installation.  

Unauthorized signs are not permitted. 

2. Temporary Signs:  Provide other signs as indicated and as required to inform public and 

individuals seeking entrance to Project. 

a. Provide temporary, directional signs for construction personnel and visitors. 

3. Maintain and touchup signs so they are legible at all times. 

F. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to handle 

waste from construction operations.  Comply with requirements of authorities having 

jurisdiction.  Comply with progress cleaning requirements in Division 01 Section "Execution." 

G. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

H. Temporary Stairs:  Until permanent stairs are available, provide temporary stairs where ladders 

are not adequate. 

I. Temporary Use of Permanent Stairs:  Use of new stairs for construction traffic will be 

permitted, provided stairs are protected and finishes restored to new condition at time of 

Substantial Completion. 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, utilities, 

and other improvements at Project site and on adjacent properties, except those indicated to be 

removed or altered.  Repair damage to existing facilities. 

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 

construction as required to comply with environmental regulations and that minimize possible 

air, waterway, and subsoil contamination or pollution or other undesirable effects. 

1. Comply with work restrictions specified in Division 01 Section "Summary." 
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C. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion and 

discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to adjacent 

properties and walkways, according to erosion- and sedimentation-control Drawings. 

1. Verify that flows of water redirected from construction areas or generated by construction 

activity do not enter or cross tree- or plant- protection zones. 

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during 

construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 

sedimentation from Project site during the course of Project. 

4. Remove erosion and sedimentation controls and restore and stabilize areas disturbed 

during removal. 

D. Stormwater Control:  Comply with requirements of authorities having jurisdiction.  Provide 

barriers in and around excavations and subgrade construction to prevent flooding by runoff of 

stormwater from heavy rains. 

E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the drip line 

of trees to protect vegetation from damage from construction operations.  Protect tree root 

systems from damage, flooding, and erosion. 

F. Barricades, Warning Signs, and Lights:  Comply with requirements of authorities having 

jurisdiction for erecting structurally adequate barricades, including warning signs and lighting. 

G. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 

progress and completed, from exposure, foul weather, other construction operations, and similar 

activities.  Provide temporary weathertight enclosure for building exterior. 

1. Where heating or cooling is needed and permanent enclosure is incomplete, insulate 

temporary enclosures. 

H. Temporary Fire Protection:  Install and maintain temporary fire-protection facilities of types 

needed to protect against reasonably predictable and controllable fire losses.  Comply with 

NFPA 241; manage fire-prevention program. 

1. Prohibit smoking in construction areas. 

2. Supervise welding operations, combustion-type temporary heating units, and similar 

sources of fire ignition according to requirements of authorities having jurisdiction. 

3. Develop and supervise an overall fire-prevention and -protection program for personnel 

at Project site.  Review needs with local fire department and establish procedures to be 

followed.  Instruct personnel in methods and procedures.  Post warnings and information. 

3.5 MOISTURE AND MOLD CONTROL 

A. Contractor's Moisture-Protection Plan:  Avoid trapping water in finished work.  Document 

visible signs of mold that may appear during construction. NOT F
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3.6 OPERATION, TERMINATION, AND REMOVAL 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste and 

abuse, limit availability of temporary facilities to essential and intended uses. 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

C. Temporary Facility Changeover:  Do not change over from using temporary security and 

protection facilities to permanent facilities until Substantial Completion. 

D. Termination and Removal:  Remove each temporary facility when need for its service has 

ended, when it has been replaced by authorized use of a permanent facility, or no later than 

Substantial Completion.  Complete or, if necessary, restore permanent construction that may 

have been delayed because of interference with temporary facility.  Repair damaged Work, 

clean exposed surfaces, and replace construction that cannot be satisfactorily repaired. 

1. Materials and facilities that constitute temporary facilities are property of Contractor.  

Owner reserves right to take possession of Project identification signs. 

2. At Substantial Completion, repair, renovate, and clean permanent facilities used during 

construction period.  Comply with final cleaning requirements specified in Division 01 

Section "Closeout Procedures." 

END OF SECTION 015000 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for selection of 

products for use in Project; product delivery, storage, and handling; manufacturers' 

standard warranties on products; special warranties; product substitutions; and 

comparable products. 

B. Related Sections include the following: 

1. Division 01 Section "Alternates" for products selected under an alternate. 

2. Division 01 Section "References" for applicable industry standards for products 

specified. 

3. Division 01 Section "Closeout Procedures" for submitting warranties for Contract 

closeout. 

4. Divisions 02 through 49 Sections for specific requirements for warranties on 

products and installations specified to be warranted. 

1.3 DEFINITIONS 

A. Products:  Items purchased for incorporating into the Work, whether purchased for 

Project or taken from previously purchased stock.  The term "product" includes the 

terms "material," "equipment," "system," and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation shown or listed in manufacturer's 

published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 

project or facility.  Products salvaged or recycled from other projects are not 

considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 

submittal process, or where indicated as a product substitution, to have the 

indicated qualities related to type, function, dimension, in-service performance, 

physical properties, appearance, and other characteristics that equal or exceed 

those of specified product. NOT F
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B. Substitutions:  Changes in products, materials, equipment, and methods of construction 

from those required by the Contract Documents and proposed by Contractor. 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 

named and accompanied by the words "basis-of-design," including make or model 

number or other designation, to establish the significant qualities related to type, 

function, dimension, in-service performance, physical properties, appearance, and other 

characteristics for purposes of evaluating comparable products of other named 

manufacturers. 

1.4 SUBMITTALS 

A. Product List:  Submit a list, in tabular form, showing specified products.  Include 

generic names of products required.  Include manufacturer's name and proprietary 

product names for each product. 

1. Coordinate product list with Contractor's Construction Schedule and the 

Submittals Schedule. 

2. Form:  Tabulate information for each product under the following column 

headings: 

a. Specification Section number and title. 

b. Generic name used in the Contract Documents. 

c. Proprietary name, model number, and similar designations. 

d. Manufacturer's name and address. 

e. Supplier's name and address. 

f. Installer's name and address. 

g. Projected delivery date or time span of delivery period. 

h. Identification of items that require early submittal approval for scheduled 

delivery date. 

3. Initial Submittal:  Within 30 days after date of commencement of the Work, 

submit 6 copies of initial product list.  Include a written explanation for omissions 

of data and for variations from Contract requirements. 

4. Architect's Action:  Architect will respond in writing to Contractor within 15 days 

of receipt of completed product list.  Architect's response will include a list of 

unacceptable product selections and a brief explanation of reasons for this action.  

Architect's response, or lack of response, does not constitute a waiver of 

requirement to comply with the Contract Documents. 

B. Substitution Requests:  Submit three copies of each request for consideration.  Identify 

product or fabrication or installation method to be replaced.  Include Specification 

Section number and title and Drawing numbers and titles. 

1. Substitution Request Form:  Use facsimile of form provided at end of Section. 

2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 
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a. Statement indicating why specified material or product cannot be provided. 

b. Coordination information, including a list of changes or modifications 

needed to other parts of the Work and to construction performed by Owner 

and separate contractors, that will be necessary to accommodate proposed 

substitution. 

c. Detailed comparison of significant qualities of proposed substitution with 

those of the Work specified.  Significant qualities may include attributes 

such as performance, weight, size, durability, visual effect, and specific 

features and requirements indicated. 

d. Product Data, including drawings and descriptions of products and 

fabrication and installation procedures. 

e. Samples, where applicable or requested. 

f. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners. 

g. Material test reports from a qualified testing agency indicating and 

interpreting test results for compliance with requirements indicated. 

h. Research/evaluation reports evidencing compliance with building code in 

effect for Project, from a model code organization acceptable to authorities 

having jurisdiction. 

i. Detailed comparison of Contractor's Construction Schedule using proposed 

substitution with products specified for the Work, including effect on the 

overall Contract Time.  If specified product or method of construction 

cannot be provided within the Contract Time, include letter from 

manufacturer, on manufacturer's letterhead, stating lack of availability or 

delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract 

Sum. 

k. Contractor's certification that proposed substitution complies with 

requirements in the Contract Documents and is appropriate for applications 

indicated. 

l. Contractor's waiver of rights to additional payment or time that may 

subsequently become necessary because of failure of proposed substitution 

to produce indicated results. 

3. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within 7 days of receipt of a request for substitution.  

Architect will notify Contractor of acceptance or rejection of proposed 

substitution within 15 days of receipt of request, or 7 days of receipt of additional 

information or documentation, whichever is later. 

a. Form of Acceptance:  Change Order. 

b. Use product specified if Architect cannot make a decision on use of a 

proposed substitution within time allocated. 

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in 

Division 01 Section "Submittal Procedures."  Show compliance with requirements. 
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1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or 

more products for use on Project, product selected shall be compatible with products 

previously selected, even if previously selected products were also options. 

1. Each contractor is responsible for providing products and construction methods 

compatible with products and construction methods of other contractors. 

2. If a dispute arises between contractors over concurrently selectable but 

incompatible products, Architect will determine which products shall be used. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft.  Comply with manufacturer's written 

instructions. 

B. Delivery and Handling: 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for 

items that are flammable, hazardous, easily damaged, or sensitive to deterioration, 

theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 

original sealed container or other packaging system, complete with labels and 

instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents 

and to ensure that products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of 

units. 

2. Store materials in a manner that will not endanger Project structure. 

3. Store products that are subject to damage by the elements, under cover in a 

weathertight enclosure above ground, with ventilation adequate to prevent 

condensation. 

4. Store cementitious products and materials on elevated platforms. 

5. Store foam plastic from exposure to sunlight, except to extent necessary for 

period of installation and concealment. 

6. Comply with product manufacturer's written instructions for temperature, 

humidity, ventilation, and weather-protection requirements for storage. 

7. Protect stored products from damage and liquids from freezing. 

8. Provide a secure location and enclosure at Project site for storage of materials and 

equipment by Owner's construction forces.  Coordinate location with Owner. 
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1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 

other warranties required by the Contract Documents.  Manufacturer's disclaimers and 

limitations on product warranties do not relieve Contractor of obligations under 

requirements of the Contract Documents. 

1. Manufacturer's Warranty:  Preprinted written warranty published by individual 

manufacturer for a particular product and specifically endorsed by manufacturer 

to Owner. 

2. Special Warranty:  Written warranty required by or incorporated into the Contract 

Documents, either to extend time limit provided by manufacturer's warranty or to 

provide more rights for Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 

and properly executed. 

2. Specified Form:  When specified forms are included with the Specifications, 

prepare a written document using appropriate form properly executed. 

3. Refer to Divisions 02 through 49 Sections for specific content requirements and 

particular requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout 

Procedures." 

PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract 

Documents, that are undamaged and, unless otherwise indicated, that are new at time of 

installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other 

items needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard 

options are specified, provide standard products of types that have been produced 

and used successfully in similar situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in 

conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 

selection. 

5. Where products are accompanied by the term "match sample," sample to be 

matched is Architect's. 
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6. Descriptive, performance, and reference standard requirements in the 

Specifications establish "salient characteristics" of products. 

7. Or Equal or Comparable Product:  Where products are specified by name and 

accompanied by the term "or equal" or "comparable product" or "or approved 

equal" or "or approved," comply with provisions in Part 2 "Comparable Products" 

Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Product:  Where Specifications name a single product and manufacturer, provide 

the named product that complies with requirements. 

2. Manufacturer/Source:  Where Specifications name a single manufacturer or 

source, provide a product by the named manufacturer or source that complies with 

requirements. 

3. Products:  Where Specifications include a list of names of both products and 

manufacturers, provide one of the products listed that complies with requirements. 

4. Manufacturers:  Where Specifications include a list of manufacturers' names, 

provide a product by one of the manufacturers listed that complies with 

requirements. 

5. Available Products:  Where Specifications include a list of names of both 

products and manufacturers, provide one of the products listed, or an unnamed 

product, that complies with requirements.  Comply with provisions in Part 2 

"Comparable Products" Article for consideration of an unnamed product. 

6. Available Manufacturers:  Where Specifications include a list of manufacturers, 

provide a product by one of the manufacturers listed, or an unnamed 

manufacturer, that complies with requirements.  Comply with provisions in Part 2 

"Comparable Products" Article for consideration of an unnamed product. 

7. Product Options:  Where Specifications indicate that sizes, profiles, and 

dimensional requirements on Drawings are based on a specific product or system, 

provide the specified product or system.  Comply with provisions in Part 2 

"Product Substitutions" Article for consideration of an unnamed product or 

system. 

8. Basis-of-Design Product:  Where Specifications name a product and/or include a 

list of manufacturers, provide the specified product or a comparable product by 

one of the other named manufacturers.  Drawings and Specifications indicate 

sizes, profiles, dimensions, and other characteristics that are based on the product 

named.  Comply with provisions in Part 2 "Comparable Products" Article for 

consideration of an unnamed product by the other named manufacturers. 

9. Visual Matching Specification:  Where Specifications require matching an 

established Sample, select a product that complies with requirements and matches 

Architect's sample.  Architect's decision will be final on whether a proposed 

product matches. 

a. If no product available within specified category matches and complies with 

other specified requirements, comply with provisions in Part 2 "Product 

Substitutions" Article for proposal of product. 
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10. Visual Selection Specification:  Where Specifications include the phrase "as 

selected from manufacturer's colors, patterns, textures" or a similar phrase, select 

a product that complies with other specified requirements. 

a. Standard Range:  Where Specifications include the phrase "standard range 

of colors, patterns, textures" or similar phrase, Architect will select color, 

pattern, density, or texture from manufacturer's product line that does not 

include premium items. 

b. Full Range:  Where Specifications include the phrase "full range of colors, 

patterns, textures" or similar phrase, Architect will select color, pattern, 

density, or texture from manufacturer's product line that includes both 

standard and premium items. 

2.2 PRODUCT SUBSTITUTIONS 

A. Timing:  Architect will consider requests for substitution if received within 30 days 

after the Notice of Award.  Requests received after that time may be considered or 

rejected at discretion of Architect. 

B. Conditions:  Architect will consider Contractor's request for substitution when the 

following conditions are satisfied.  If the following conditions are not satisfied, 

Architect will return requests without action, except to record noncompliance with these 

requirements: 

1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume.  Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other construction by Owner, and similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract 

Documents. 

3. Requested substitution is consistent with the Contract Documents and will 

produce indicated results. 

4. Substitution request is fully documented and properly submitted. 

5. Requested substitution will not adversely affect Contractor's Construction 

Schedule. 

6. Requested substitution has received necessary approvals of authorities having 

jurisdiction. 

7. Requested substitution is compatible with other portions of the Work. 

8. Requested substitution has been coordinated with other portions of the Work. 

9. Requested substitution provides specified warranty. 

10. If requested substitution involves more than one contractor, requested substitution 

has been coordinated with other portions of the Work, is uniform and consistent, 

is compatible with other products, and is acceptable to all contractors involved. NOT F
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2.3 COMPARABLE PRODUCTS 

A. Conditions:  Architect will consider Contractor's request for comparable product when 

the following conditions are satisfied.  If the following conditions are not satisfied, 

Architect will return requests without action, except to record noncompliance with these 

requirements: 

1. Evidence that the proposed product does not require extensive revisions to the 

Contract Documents that it is consistent with the Contract Documents and will 

produce the indicated results, and that it is compatible with other portions of the 

Work. 

2. Detailed comparison of significant qualities of proposed product with those 

named in the Specifications.  Significant qualities include attributes such as 

performance, weight, size, durability, visual effect, and specific features and 

requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and 

addresses and names and addresses of architects and owners, if requested. 

5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 01 60 00 
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SUBSTITUTION 

REQUEST 
                                                                  (After the Bidding Phase) 

    

Project:  Substitution Request Number:  

  From:  

To:  Date:  

  A/E Project Number:  

Re:  Contact For:  

 

    

Specification Title:  Description:  

Section:  Page:  Article/Paragraph:  

Drawing Number and Title:  Details Numbered:  

 

        
Proposed Substitution:  

Manufacturer:  

Address:  

Phone:  Fax:  

Trade Name:  Model No.:  

Installer:  Phone:  Fax:  

Address:  

        
History:   New Product  2-5 years old  5-10 years old   More than 10 years old 
 
Differences between proposed substitution and specified product:           
                          
 

 Point-by-point comparative data attached -  REQUIRED BY A/E 
 

        
Reason for not providing specified item:                  
                           
 

Similar Installation: 
Project:  

Address:  

Architect:   Phone No.:  

Owner:  Phone No.:  

Date Installed:     

      
Proposed substitutions affects other parts of Work.   

 No    Yes; explain                     
 

        
Cost Savings to Owner for accepting substitution:          ($       ). 
Proposed Substitution changes Contract Time:  

 No    Yes      (Add)   (Deduct)           days. 
 

Supporting Data Attached:  Drawings   Product Data   Samples  Tests  Reports    
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SUBSTITUTION 

REQUEST 
 (Continued) 
 

 
The Undersigned certifies: 

 Proposed substitution has been fully investigated and determined to be equal or superior in all respects to specified product. 

 Same warranty will be furnished for proposed substitution as for specified product. 

 Same maintenance service and source of replacement parts, as applicable, is available. 

 Proposed substitution will have no adverse effect on other trades and will not affect or delay progress schedule. 

 Cost data as stated above is complete.  Claims for additional costs related to accepted substitution which may subsequently 
become apparent are to be waived. 

 Proposed substitution does not affect dimensions and functional clearances. 

 Payment will be made for changes to building design, including A/E design, detailing, and construction costs caused by the 
substitution. 

 Coordination, installation, and changes in the Work as necessary for accepted substitution will be complete in all respects. 

 

        

Submitted by:                        

Signed by:                         

Firm:                          

Address:                         

                           

Telephone:                         

Attachments:                       

                           

        

A/E’s Review and Action 
 

 Substitution approved – Make submittals in accordance with Specification Section 01330. 
 Substitution approved as noted – Make submittals in accordance with Specification Section 01330. 
 Substitution rejected – Use specified materials. 
 Substitution Request received too late – Use specified materials 

 
Signed by:               Date:        
 
Additional Comments:  Contractor  Subcontractor  Supplier   Manufacturer   A/E    
 
      
 
      
 
      
 
      
 
      
 
Copyright 1996, Construction Specification Institute, 

99 Canal Center Plaza, Suite 300 Alexandria, VA  22314 

 September 1996 

CSI Form 13.1A 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes general procedural requirements governing execution of the Work 

including, but not limited to, the following: 

1. Construction layout. 

2. Field engineering and surveying. 

3. General installation of products. 

4. Coordination of Owner-installed products. 

5. Progress cleaning. 

6. Starting and adjusting. 

7. Protection of installed construction. 

8. Correction of the Work. 

B. Related Sections include the following: 

1. Division 01 Section "Project Management and Coordination" for procedures for 

coordinating field engineering with other construction activities. 

2. Division 01 Section "Submittal Procedures" for submitting surveys. 

3. Division 01 Section "Cutting and Patching" for procedural requirements for 

cutting and patching necessary for the installation or performance of other 

components of the Work. 

4. Division 01 Section "Closeout Procedures" for submitting final property survey 

with Project Record Documents, recording of Owner-accepted deviations from 

indicated lines and levels, and final cleaning. 

1.3 SUBMITTALS 

A. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to 

accept hazardous materials, for hazardous waste disposal. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Conditions:  The existence and location of site improvements, utilities, and 

other construction indicated as existing are not guaranteed.  Before beginning work, 

investigate and verify the existence and location of mechanical and electrical systems 

and other construction affecting the Work. 

1. Before construction, verify the location and points of connection of utility 

services. 

B. Existing Utilities:  The existence and location of underground and other utilities and 

construction indicated as existing are not guaranteed.  Before beginning sitework, 

investigate and verify the existence and location of underground utilities and other 

construction affecting the Work. 

1. Before construction, verify the location and points of connection of sanitary 

sewer, storm sewer, and water-service piping; and underground electrical 

services. 

2. Furnish location data for work related to Project that must be performed by public 

utilities serving Project site. 

C. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 

Applicator present where indicated, for compliance with requirements for installation 

tolerances and other conditions affecting performance.  Record observations. 

1. Written Report:  Where a written report listing conditions detrimental to 

performance of the Work is required by other Sections, include the following: 

a. Description of the Work. 

b. List of detrimental conditions, including substrates. 

c. List of unacceptable installation tolerances. 

d. Recommended corrections. 

2. Verify compatibility with and suitability of substrates, including compatibility 

with existing finishes or primers. 

3. Examine roughing-in for mechanical and electrical systems to verify actual 

locations of connections before equipment and fixture installation. 

4. Examine walls, floors, and roofs for suitable conditions where products and 

systems are to be installed. 

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

Proceeding with the Work indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to Owner that is necessary to adjust, 

move, or relocate existing utility structures, utility poles, lines, services, or other utility 

appurtenances located in or affected by construction.  Coordinate with authorities 

having jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  

Recheck measurements before installing each product.  Where portions of the Work are 

indicated to fit to other construction, verify dimensions of other construction by field 

measurements before fabrication.  Coordinate fabrication schedule with construction 

progress to avoid delaying the Work. 

C. Space Requirements:  Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 

need for clarification of the Contract Documents, submit a Request for Information to 

Architect.  Include a detailed description of problem encountered, together with 

recommendations for changing the Contract Documents. 

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown 

on Drawings, in relation to the property survey and existing benchmarks.  If 

discrepancies are discovered, notify Architect  promptly. 

B. General:  Engage a professional engineer to lay out the Work using accepted surveying 

practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 

construction and elsewhere as needed to locate each element of Project. 

2. Establish dimensions within tolerances indicated.  Do not scale Drawings to 

obtain required dimensions. 

3. Inform installers of lines and levels to which they must comply. 

4. Check the location, level and plumb, of every major element as the Work 

progresses. 

5. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 

6. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 

C. Record Log:  Maintain a log of layout control work.  Record deviations from required 

lines and levels.  Include beginning and ending dates and times of surveys, weather 

conditions, name and duty of each survey party member, and types of instruments and 

tapes used.  Make the log available for reference by Architect. 
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3.4 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct 

alignment and elevation, as indicated. 

B. Comply with manufacturer's written instructions and recommendations for installing 

products in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible 

results.  Maintain conditions required for product performance until Substantial 

Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging 

operations or loading in excess of that expected during normal conditions of occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

F. Templates:  Obtain and distribute to the parties involved templates for work specified to 

be factory prepared and field installed.  Check Shop Drawings of other work to confirm 

that adequate provisions are made for locating and installing products to comply with 

indicated requirements. 

G. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 

indicated, arrange joints for the best visual effect.  Fit exposed connections together to 

form hairline joints. 

H. Hazardous Materials:  Use products, cleaners, and installation materials that are not 

considered hazardous. 

3.5 PROGRESS CLEANING 

A. General:  Each Contractor shall clean Project site and work areas daily, including 

common areas.  Coordinate progress cleaning for joint-use areas where more than one 

installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste 

materials and debris. 

2. Do not hold materials more than 7 days during normal weather or 3 days if the 

temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other 

waste.  Mark containers appropriately and dispose of legally, according to 

regulations. 

B. Site:  Maintain Project site free of waste materials and debris. NOT F
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C. Work Areas:  Clean areas where work is in progress to the level of cleanliness 

necessary for proper execution of the Work. 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to 

written instructions of manufacturer or fabricator of product installed, using only 

cleaning materials specifically recommended.  If specific cleaning materials are not 

recommended, use cleaning materials that are not hazardous to health or property and 

that will not damage exposed surfaces. 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary 

to ensure freedom from damage and deterioration at time of Substantial Completion. 

G. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  

Washing waste materials down sewers or into waterways will not be permitted. 

H. During handling and installation, clean and protect construction in progress and 

adjoining materials already in place.  Apply protective covering where required to 

ensure protection from damage or deterioration at Substantial Completion. 

I. Clean and provide maintenance on completed construction as frequently as necessary 

through the remainder of the construction period.  Adjust and lubricate operable 

components to ensure operability without damaging effects. 

J. Limiting Exposures:  Supervise construction operations to assure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or 

otherwise deleterious exposure during the construction period. 

3.6 STARTING AND ADJUSTING 

A. Start equipment and operating components to confirm proper operation.  Remove 

malfunctioning units, replace with new units, and retest. 

B. Adjust operating components for proper operation without binding.  Adjust equipment 

for proper operation. 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 

safeties.  Replace damaged and malfunctioning controls and equipment. 

D. Manufacturer's Field Service:  If a factory-authorized service representative is required 

to inspect field-assembled components and equipment installation, comply with 

qualification requirements in Division 01 Section "Quality Requirements." 
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3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 

damage or deterioration at time of Substantial Completion. 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

3.8 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.  Restore damaged substrates and 

finishes.  Comply with requirements in Division 01 Section "Cutting and Patching." 

1. Repairing includes replacing defective parts, refinishing damaged surfaces, 

touching up with matching materials, and properly adjusting operating equipment. 

B. Restore permanent facilities used during construction to their specified condition. 

C. Remove and replace damaged surfaces that are exposed to view if surfaces cannot be 

repaired without visible evidence of repair. 

D. Repair components that do not operate properly.  Remove and replace operating 

components that cannot be repaired. 

E. Remove and replace chipped, scratched, and broken glass or reflective surfaces. 

END OF SECTION 01 73 00 
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PART 1 - GENERAL 

RELATED DOCUMENTS 

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

Conditions and Division 1 Specification Sections, apply to this Section. 

SUMMARY 

This Section includes administrative and procedural requirements for the following: 

1. Salvaging nonhazardous demolition and construction waste. 

2. Recycling nonhazardous demolition and construction waste. 

3. Disposing of nonhazardous demolition and construction waste. 

Related Sections include the following: 

4. Division 1 Section "Summary of Multiple Contracts" for coordination of 

responsibilities for waste management. 

5. Division 1 Section "Temporary Facilities and Controls" for environmental-

protection measures during construction, and location of waste containers at 

Project site. 

6. Division 1 Section "Selective Demolition" for disposition of waste resulting from 

partial demolition of buildings, structures, and site improvements, and for 

disposition of hazardous waste. 

7. Division 2 Section "Building Demolition" for disposition of waste resulting from 

demolition of buildings, structures, and site improvements, and for disposition of 

hazardous waste. 

8. Division 2 Section "Site Clearing" for disposition of waste resulting from site 

clearing and removal of above- and below-grade improvements. 

9. Division 4 Section "Unit Masonry Assemblies" for disposal requirements for 

masonry waste. 

10. Division 4 Section "Stone Veneer Assemblies" for disposal requirements for 

excess stone and stone waste. 

DEFINITIONS 

Clean:  Untreated and unpainted; not contaminated with oils, solvents, caulk, paint, or the 

like. 

Construction Waste:  Building and site improvement materials and other solid waste resulting 

from construction, remodeling, renovation, or repair operations.  Construction waste 

includes packaging. 
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Demolition Waste:  Building and site improvement materials resulting from demolition or 

selective demolition operations. 

Disposal:  Removal off-site of demolition and construction waste and subsequent sale, 

recycling, reuse, or deposit in landfill or incinerator acceptable to authorities having 

jurisdiction. 

Hazardous:  Exhibiting the characteristics of hazardous substances, i.e., ignitability, 

corrosivity, toxicity or reactivity. 

Recycle:  Recovery of demolition or construction waste for subsequent processing in 

preparation for reuse. 

Recycling:  The process of sorting, cleansing, treating and reconstituting solid waste and other 

discarded materials for the purpose of using the altered form.  Recycling does not 

include burning, incinerating, or thermally destroying waste. 

Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in 

another facility. 

Salvage and Reuse:  Recovery of demolition or construction waste and subsequent 

incorporation into the Work. 

Source Separation:  The act of keeping different types of waste materials separate beginning 

from the first time they become waste. 

Toxic:  Poisonous to humans either immediately or after a long period of exposure. 

Trash:  Any product or material unable to be reused, returned, recycled, or salvaged. 

Waste:  Extra material or material that has reached the end of its useful life in its intended use.  

Waste includes salvageable, returnable, recyclable, and reusable material. 

PERFORMANCE GOALS  

The Owner has established that this Project shall generate the least amount of waste possible 

and that processes that ensure the generation of as little waste as possible due to error, 

poor planning, breakage, mishandling, contamination, or other factors shall be 

employed. 

Of the waste that is generated, as many of the waste materials as economically feasible shall 

be reused, salvaged, or recycled.  Waste disposal in landfills or incinerators shall be 

minimized, thereby reducing disposal costs.   

Develop a construction waste management plan that results in end-of-Project rates for 

salvage/recycling of 50 percent by weight of construction, demolition, and land clearing NOT F
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waste in accordance with the LEED 2.0 requirements for Materials & Resources Credits 

2.1 and 2.2. 

Salvage/Recycle Goals:  Owner's goal is to salvage and recycle as much nonhazardous 

demolition and construction waste as possible including the following materials: 

Salvage/Recycle Goals:  Owner's goal is to salvage and recycle as much nonhazardous 

demolition and construction waste as possible.  Owner has established minimum goals 

for the following materials: 

11. Demolition Waste: 

a. Asphaltic concrete paving. 

b. Concrete. 

c. Concrete reinforcing steel. 

d. Brick. 

e. Concrete masonry units. 

f. Wood studs. 

g. Wood joists. 

h. Plywood and oriented strand board. 

i. Wood paneling. 

j. Wood trim. 

k. Structural and miscellaneous steel. 

l. Rough hardware. 

m. Roofing. 

n. Insulation. 

o. Doors and frames. 

p. Door hardware. 

q. Windows. 

r. Glazing. 

s. Metal studs. 

t. Gypsum board. 

u. Acoustical tile and panels. 

v. Carpet. 

w. Carpet pad. 

x. Demountable partitions. 

y. Equipment. 

z. Cabinets. 

aa. Plumbing fixtures. 

bb. Piping. 

cc. Supports and hangers. 

dd. Valves. 

ee. Sprinklers. 

ff. Mechanical equipment. 

gg. Refrigerants. 

hh. Electrical conduit. 

ii. Copper wiring. 
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jj. Lighting fixtures. 

kk. Lamps. 

ll. Ballasts. 

mm. Electrical devices. 

nn. Switchgear and panelboards. 

oo. Transformers. 

12. Construction Waste: 

a. Site-clearing waste. 

b. Masonry and CMU. 

c. Lumber. 

d. Wood sheet materials. 

e. Wood trim. 

f. Metals. 

g. Roofing. 

h. Insulation. 

i. Carpet and pad. 

j. Gypsum board. 

k. Piping. 

l. Electrical conduit. 

m. Packaging:  Regardless of salvage/recycle goal indicated above, salvage or 

recycle 100 percent of the following uncontaminated packaging materials: 

1) Paper. 

2) Cardboard. 

3) Boxes. 

4) Plastic sheet and film. 

5) Polystyrene packaging. 

6) Wood crates. 

7) Plastic pails. 

SUBMITTALS 

Waste Management Plan:  Submit 3 copies of plan within 30 days of date established for 

commencement of the Work. 

Waste Reduction Progress Reports:  Concurrent with each Application for Payment, submit 

two copies of report. Include the following information: 

13. Material category. 

14. Generation point of waste. 

15. Total quantity of waste in tons. 

16. Quantity of waste salvaged, both estimated and actual in tons. 

17. Quantity of waste recycled, both estimated and actual in tons. 

18. Total quantity of waste recovered (salvaged plus recycled) in tons. 
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19. Total quantity of waste recovered (salvaged plus recycled) as a percentage of total 

waste. 

20. Include up-to-date records of donations, sales, recycling and landfill/incinerator 

manifests, weight tickets, receipt, and invoices. 

Waste Reduction Calculations:  Before request for Substantial Completion, submit three 

copies of calculated end-of-Project rates for salvage, recycling, and disposal as a 

percentage of total waste generated by the Work.  Complete the table below. 

 

MR Credit 2: Construction Waste Management 

Instructions 

1.  Complete the Landfill Table by estimating the total weight of all construction waste materials sent to the land-

fill. 

2.  Complete the Recycle/Salvage Table by identifying the material types and estimating the weights (in tons) that 

were recycled or salvaged.  The table automatically sums the recycle and salvage weights and determines the total 

percentage of waste that is being diverted from the landfill. 

3.  Compare the percentage of recycle and salvage to the LEED requirements for MR Credits 2.1 and 2.2. 

 

Landfill Table    

Material Weight    

  [tons]    

Construction and Demolition Waste      

Subtotal 0.0    

    

Recycle / Salvage Table    

Material Weight    

  [tons]    

       

       

       

       

Subtotal 0.0    

    

Landfill Subtotal 0.0    
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Recycle / Salvage Subtotal 0.0    

Total Waste, Recycle, Salvage 0.0    

     

Percentage of Recycle / Salvage #DIV/0! 

Records of Donations:  Indicate receipt and acceptance of salvageable waste donated to 

individuals and organizations.  Indicate whether organization is tax exempt. 

Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to individuals 

and organizations.  Indicate whether organization is tax exempt. 

Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable 

waste by recycling and processing facilities licensed to accept them.  Include manifests, 

weight tickets, receipts, and invoices. 

Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by 

landfills and incinerator facilities licensed to accept them.  Include manifests, weight 

tickets, receipts, and invoices. 

LEED Submittal:  LEED letter template for Credit MR 2.1[ and 2.2], signed by Contractor, 

tabulating total waste material, quantities diverted and means by which it is diverted, 

and statement that requirements for the credit have been met. 

Qualification Data:  For [Waste Management Coordinator] [and] [refrigerant recovery 

technician]. 

Statement of Refrigerant Recovery:  Signed by refrigerant recovery technician responsible for 

recovering refrigerant, stating that all refrigerant that was present was recovered and 

that recovery was performed according to EPA regulations.  Include name and address 

of technician and date refrigerant was recovered. 

QUALITY ASSURANCE 

Waste Management Coordinator Qualifications:  LEED Accredited Professional by U.S. 

Green Building Council. 

Refrigerant Recovery Technician Qualifications:  Certified by EPA-approved certification 

program. 

Regulatory Requirements:  Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

Waste Management Meetings:  Conduct conference at Project site to comply with 

requirements in Division 1 Section "Project Management and Coordination."  

Contractor shall include discussions on construction waste management requirements in 
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the preconstruction meeting.  Contractor shall include discussions on construction waste 

management requirements in the regular job meetings conducted during the course of 

the Project.  Review methods and procedures related to waste management including, 

but not limited to, the following: 

21. Review and discuss waste management plan including responsibilities of Waste 

Management Coordinator. 

22. Review requirements for documenting quantities of each type of waste and its 

disposition. 

23. Review and finalize procedures for materials separation and verify availability of 

containers and bins needed to avoid delays. 

24. Review procedures for periodic waste collection and transportation to recycling 

and disposal facilities. 

25. Review waste management requirements for each trade. 

WASTE MANAGEMENT PLAN 

General:  Develop plan consisting of waste identification, waste reduction work plan, and 

cost/revenue analysis. Indicate quantities by weight or volume, but use same units of 

measure throughout waste management plan. 

Draft Waste Management Plan:  Within 30 days after receipt of Notice to Proceed, or prior to 

any waste removal, whichever occurs sooner, the Contractor shall submit to the Owner 

and Architect a Draft Waste Management Plan. 

Final Waste Management Plan:  Once the Owner has determined which of the recycling 

options addressed in the draft Waste Management Plan are acceptable, the Contractor 

shall submit, within 10 calendar days a Final Waste Management Plan. 

Waste Identification:  Indicate anticipated types and quantities of demolition and 

construction waste generated by the Work.  Include estimated quantities and 

assumptions for estimates. 

Landfill Options: The name of the landfill(s) and/or incinerator(s) where trash will be 

disposed of, the applicable landfill tipping fee(s), and the projected cost of disposing of 

all Project waste in the landfill(s). 

Waste Reduction Work Plan:  List each type of waste and whether it will be salvaged, reused, 

recycled, or disposed of in landfill or incinerator.  Include points of waste generation, 

total quantity of each type of waste, quantity for each means of recovery, and handling 

and transportation procedures. 

26. Salvaged Materials for Reuse:  For materials that will be salvaged and reused in 

this Project, describe methods for preparing salvaged materials before 

incorporation into the Work. 

27. Salvaged Materials for Sale:  For materials that will be sold to individuals and 

organizations, include list of their names, addresses, and telephone numbers. 
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28. Salvaged Materials for Donation:  For materials that will be donated to 

individuals and organizations, include list of their names, addresses, and 

telephone numbers. 

29. Recycled Materials:  Include list of local receivers and processors and type of 

recycled materials each will accept.  Include names, addresses, and telephone 

numbers. 

30. Disposed Materials:  Indicate how and where materials will be disposed of.  

Include name, address, and telephone number of each landfill and incinerator 

facility. 

31. Handling and Transportation Procedures:  Include method that will be used for 

separating recyclable waste including sizes of containers, container labeling, and 

designated location on Project site where materials separation will be located. 

Cost/Revenue Analysis:  Indicate total cost of waste disposal as if there was no waste 

management plan and net additional cost or net savings resulting from implementing 

waste management plan.  Include the following: 

32. Total quantity of waste. 

33. Estimated cost of disposal (cost per unit).  Include hauling and tipping fees and 

cost of collection containers for each type of waste. 

34. Total cost of disposal (with no waste management). 

35. Revenue from salvaged materials. 

36. Revenue from recycled materials. 

37. Savings in hauling and tipping fees by donating materials. 

38. Savings in hauling and tipping fees that are avoided. 

39. Handling and transportation costs.  Include cost of collection containers for each 

type of waste. 

40. Net additional cost or net savings from waste management plan. 

Materials:  The following list of materials, at a minimum, should be included for 

salvaging/recycling: 

41. Cardboard. 

42. Clean dimensional wood. 

43. Beverage and food containers. 

44. Paper. 

45. Concrete. 

46. Concrete Masonry Units (CMUs). 

47. Asphalt:  Include the approximate weight of the asphalt paving to be crushed and 

utilized as granulated fill from the existing parking lot as a component of waste 

material diverted from the landfill. 

48. Ferrous and non-ferrous metals (banding, stud trim, ductwork, piping, rebar, 

roofing, other trim, steel, iron, galvanized sheet steel, stainless steel, aluminum, 

copper, zinc, lead, brass, and bronze). 

49. Stretch and shrink wrap. 

50. Gypsum wallboard. 

51. Paint containers and other clean empty plastic containers. 
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Meetings:  A description of the regular meetings to be held to address waste management. 

Materials Handling Procedures:  A description of the means by which any waste materials 

identified will be protected from contamination, and a description of the means to be 

employed in recycling the above materials consistent with requirements for acceptance 

by designated facilities. 

Transportation:  A description of the means of transportation of the recyclable materials 

(whether materials will be site-separated and self-hauled to designated centers, or 

whether mixed materials will be collected by a waste hauler and removed from the site) 

and destination of materials. 

Forms:  Prepare waste management plan on sample forms included at end of Part 3. 

CONSTRUCTION WASTE MANAGEMENT RESOURCES 

General information contacts regarding construction and demolition waste:  To be developed 

by Contractor.  <INSERT CONTACT INFORMATION FOR LOCAL 

MUNICIPAL AND OTHER REGIONAL AND STATE RECYCLING 

AGENCIES AND COMPANIES>. 

Material Recyclers:  To be developed by Contractor. 

52. <INSERT LIST OF LOCAL COMPANIES WHICH DO SALVAGE OR 

RECYCLING IN THE REGION.  LIST MATERIALS 

SALVAGED/RECYCLED..> 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

PLAN IMPLEMENTATION 

General:  Implement waste management plan as approved by Owner.  Provide handling, 

containers, storage, signage, transportation, and other items as required to implement 

waste management plan during the entire duration of the Contract. 

1. Comply with Division 1 Section "Temporary Facilities and Controls" for 

operation, termination, and removal requirements. 

Waste Management Coordinator:  Engage a waste management coordinator to be responsible 

for implementing, monitoring, and reporting status of waste management work plan.  

Coordinator shall be present at Project site full time for duration of Project. NOT F
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Training:  Train workers, subcontractors, and suppliers on proper waste management 

procedures, as appropriate for the Work occurring at Project site. 

2. Distribute waste management plan to everyone concerned within three days of 

submittal return. 

3. Distribute waste management plan to entities when they first begin work on-site.  

Review plan procedures and locations established for salvage, recycling, and 

disposal. 

Site Access and Temporary Controls:  Conduct waste management operations to ensure 

minimum interference with roads, streets, walks, walkways, and other adjacent 

occupied and used facilities. 

4. Designate and label specific areas on Project site necessary for separating 

materials that are to be salvaged, recycled, reused, donated, and sold. 

5. Recycling and waste bin areas are to be kept neat and clean and clearly marked in 

order to avoid contamination of materials. 

6. Comply with Division 1 Section "Temporary Facilities and Controls" for 

controlling dust and dirt, environmental protection, and noise control. 

Hazardous wastes:  Hazardous wastes shall be separated, stored, and disposed of according to 

local regulations. 

SALVAGING DEMOLITION WASTE 

Salvaged Items for Reuse in the Work: 

7. Clean salvaged items. 

8. Pack or crate items after cleaning.  Identify contents of containers. 

9. Store items in a secure area until installation. 

10. Protect items from damage during transport and storage. 

11. Install salvaged items to comply with installation requirements for new materials 

and equipment.  Provide connections, supports, and miscellaneous materials 

necessary to make items functional for use indicated. 

Salvaged Items for Sale:  Not permitted on Project site. 

Salvaged Items for Owner's Use: 

12. Clean salvaged items. 

13. Pack or crate items after cleaning.  Identify contents of containers. 

14. Store items in a secure area until delivery to Owner. 

15. Transport items to Owner's storage area designated by Owner. 

16. Protect items from damage during transport and storage. NOT F
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Doors and Hardware:  Brace open end of door frames.  Except for removing door closers, 

leave door hardware attached to doors. 

RECYCLING DEMOLITION AND CONSTRUCTION WASTE, GENERAL 

General:  Recycle paper and beverage containers used by on-site workers. 

Recycling Incentives:  Revenues, savings, rebates, tax credits, and other incentives received 

for recycling waste materials shall accrue to Contractor. 

Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  Separate 

recyclable waste by type at Project site to the maximum extent practical. 

17. Provide appropriately marked containers or bins for controlling recyclable waste 

until they are removed from Project site.  Include list of acceptable and 

unacceptable materials at each container and bin. 

a. Inspect containers and bins for contamination and remove contaminated 

materials if found. 

18. Stockpile processed materials on-site without intermixing with other materials.  

Place, grade, and shape stockpiles to drain surface water.  Cover to prevent 

windblown dust. 

19. Stockpile materials away from construction area.  Do not store within drip line of 

remaining trees. 

20. Store components off the ground and protect from the weather. 

21. Remove recyclable waste off Owner's property and transport to recycling receiver 

or processor. 

RECYCLING DEMOLITION WASTE 

Asphaltic Concrete Paving:  Grind asphalt to maximum 1-1/2-inch(38-mm) size. 

22. Crush asphaltic concrete paving and screen to comply with requirements in 

Division 2 Section "Earthwork" for use as general fill. 

Asphaltic Concrete Paving:  Break up and transport paving to asphalt-recycling facility. 

Concrete:  Remove reinforcement and other metals from concrete and sort with other metals. 

23. Pulverize concrete to maximum 4-inch(100-mm) size. 

24. Crush concrete and screen to comply with requirements in Division 2 Section 

"Earthwork" for use as satisfactory soil for fill or subbase. 

Masonry:  Remove metal reinforcement, anchors, and ties from masonry and sort with other 

metals. 
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25. Pulverize masonry to maximum 4-inch(100-mm)] size. 

a. Clean and stack undamaged, whole masonry units on wood pallets. 

Wood Materials:  Sort and stack members according to size, type, and length.  Separate 

lumber, engineered wood products, panel products, and treated wood materials. 

Metals:  Separate metals by type. 

26. Structural Steel:  Stack members according to size, type of member, and length. 

27. Remove and dispose of bolts, nuts, washers, and other rough hardware. 

Asphalt Shingle Roofing:  Separate organic and glass-fiber asphalt shingles and felts.  

Remove and dispose of nails, staples, and accessories. 

Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry location.  Remove 

edge trim and sort with other metals.  Remove and dispose of fasteners. 

Acoustical Ceiling Panels and Tile:  Stack large clean pieces on wood pallets and store in a 

dry location. 

28. Separate suspension system, trim, and other metals from panels and tile and sort 

with other metals. 

Equipment:  Drain tanks, piping, and fixtures.  Seal openings with caps or plugs.  Protect 

equipment from exposure to weather. 

Plumbing Fixtures:  Separate by type and size. 

Piping:  Reduce piping to straight lengths and store by type and size.  Separate supports, 

hangers, valves, sprinklers, and other components by type and size. 

Lighting Fixtures:  Separate lamps by type and protect from breakage. 

Electrical Devices:  Separate switches, receptacles, switchgear, transformers, meters, 

panelboards, circuit breakers, and other devices by type. 

Conduit:  Reduce conduit to straight lengths and store by type and size. 

RECYCLING CONSTRUCTION WASTE 

Packaging: 

29. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store 

in a dry location. 

30. Polystyrene Packaging:  Separate and bag materials. NOT F
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31. Pallets:  As much as possible, require deliveries using pallets to remove pallets 

from Project site.  For pallets that remain on-site, break down pallets into 

component wood pieces and comply with requirements for recycling wood. 

32. Crates:  Break down crates into component wood pieces and comply with 

requirements for recycling wood. 

Site-Clearing Wastes:  Chip brush, branches, and trees on-site. 

33. Comply with requirements in Division 2 Section "Exterior Plants" for use of 

chipped organic waste as organic mulch. 

Wood Materials: 

34. Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 

35. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood. 

a. Comply with requirements in Division 2 Section "Exterior Plants" for use of 

clean sawdust as organic mulch. 

Gypsum Board:  Stack large clean pieces on wood pallets and store in a dry location. 

36. Clean Gypsum Board:  Grind scraps of clean gypsum board using small mobile 

chipper or hammer mill.  Screen out paper after grinding. 

a. Comply with requirements in Division 2 Section "Exterior Plants" for use of 

clean ground gypsum board as inorganic soil amendment. 

DISPOSAL OF WASTE 

General:  Except for items or materials to be salvaged, recycled, or otherwise reused, remove 

waste materials from Project site and legally dispose of them in a landfill or incinerator 

acceptable to authorities having jurisdiction. 

37. Except as otherwise specified, do not allow waste materials that are to be disposed 

of accumulate on-site. 

38. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

Burning:  Do not burn waste materials. 

Burning:  Burning of waste materials is permitted only at designated areas on Owner's 

property, provided required permits are obtained.  Provide full-time monitoring for 

burning materials until fires are extinguished. 

Disposal:  Transport waste materials and dispose of at designated spoil areas on Owner's 

property. 

Disposal:  Transport waste materials off Owner's property and legally dispose of them. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

 
01 74 19 - 14 WASTE MANAGEMENT CONSTRUCTION 
 

END OF SECTION 017419 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, 

including, but not limited to, the following: 

1. Inspection procedures. 

2. Warranties. 

3. Final cleaning. 

B. Related Sections include the following: 

1. Division 01 Section "Payment Procedures" for requirements for Applications for 

Payment for Substantial and Final Completion. 

2. Division 01 Section "Photographic Documentation" for submitting Final 

Completion construction photographs and negatives. 

3. Division 01 Section "Execution" for progress cleaning of Project site. 

4. Division 01 Section "Project Record Documents" for submitting Record 

Drawings, Record Specifications, and Record Product Data. 

5. Divisions 02 through 49 Sections for specific closeout and special cleaning 

requirements for the Work in those Sections. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of 

Substantial Completion, complete the following.  List items below that are incomplete 

in request. 

1. Prepare a list of items to be completed and corrected (punch list), the value of 

items on the list, and reasons why the Work is not complete. 

2. Advise Owner of pending insurance changeover requirements. 

3. Submit specific warranties, workmanship bonds, maintenance service agreements, 

final certifications, and similar documents. 

4. Obtain and submit releases permitting Owner unrestricted use of the Work and 

access to services and utilities.  Include occupancy permits, operating certificates, 

and similar releases. NOT F
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5. Prepare and submit Project Record Documents, operation and maintenance 

manuals, Final Completion construction photographs, damage or settlement 

surveys, property surveys, and similar final record information. 

6. Deliver tools, spare parts, extra materials, and similar items to location designated 

by Owner.  Label with manufacturer's name and model number where applicable. 

7. Make final changeover of permanent locks and deliver keys to Owner.  Advise 

Owner's personnel of changeover in security provisions. 

8. Terminate and remove temporary facilities from Project site, along with mockups, 

construction tools, and similar elements. 

9. Complete final cleaning requirements, including touchup painting. 

10. Touch up and otherwise repair and restore marred exposed finishes to eliminate 

visual defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On 

receipt of request, Architect will either proceed with inspection or notify Contractor of 

unfulfilled requirements.  Architect will prepare the Certificate of Substantial 

Completion after inspection or will notify Contractor of items, either on Contractor's list 

or additional items identified by Architect, that must be completed or corrected before 

certificate will be issued. 

1. Reinspection:  Reinspection will occur during final inspection. 

2. Results of completed inspection will form the basis of requirements for Final 

Completion. 

1.4 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of 

Final Completion, complete the following: 

1. Submit a final Application for Payment according to Division 01 Section 

"Payment Procedures." 

2. Submit certified copy of Architect's Substantial Completion inspection list of 

items to be completed or corrected (punch list), endorsed and dated by Architect.  

The certified copy of the list shall state that each item has been completed or 

otherwise resolved for acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with 

insurance requirements. 

4. Submit pest-control final inspection report and warranty. 

5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of 

request, Architect will either proceed with inspection or notify Contractor of unfulfilled 

requirements.  Architect will prepare a final Certificate for Payment after inspection or 

will notify Contractor of construction that must be completed or corrected before 

certificate will be issued. 
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1. Reinspection:  Request reinspection when the Work identified in previous 

inspections as incomplete is completed or corrected. 

2. Inspections by the Architect, requested by the Contractor after the second 

punch list inspection, shall be at the cost of the Contractor.  Costs shall be on 

a time and material basis and back charged to the Contractor’s contract with 

the Owner. 

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three copies of list.  Include name and identification of each space 

and area affected by construction operations for incomplete items and items needing 

correction including, if necessary, areas disturbed by Contractor that are outside the 

limits of construction. 

1. Organize list of spaces in sequential order, starting with exterior areas first and 

proceeding from lowest floor to highest floor. 

2. Organize items applying to each space by major element, including categories for 

ceiling, individual walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 

b. Date. 

c. Name of Architect. 

d. Name of Contractor. 

e. Page number. 

1.6 WARRANTIES 

A. Submittal Time:  Submit written warranties on request of Architect for designated 

portions of the Work where commencement of warranties other than date of Substantial 

Completion is indicated. 

B. Partial Occupancy:  Submit properly executed warranties within 15 days of completion 

of designated portions of the Work that are completed and occupied or used by Owner 

during construction period by separate agreement with Contractor. 

C. Organize warranty documents into an orderly sequence based on the table of contents of 

the Project Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf 

binders, thickness as necessary to accommodate contents, and sized to receive 8-

1/2-by-11-inch paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate 

warranty.  Mark tab to identify the product or installation.  Provide a typed 

description of the product or installation, including the name of the product and 

the name, address, and telephone number of Installer. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

 

01 77 00 - 4  CLOSEOUT PROCEDURES 

 

3. Identify each binder on the front and spine with the typed or printed title 

"WARRANTIES," Project name, and name of Contractor. 

D. Provide additional copies of each warranty to include in operation and maintenance 

manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or 

fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially 

hazardous to health or property or that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to 

comply with local laws and ordinances and Federal and local environmental and 

antipollution regulations. 

B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  

Clean each surface or unit to condition expected in an average commercial building 

cleaning and maintenance program.  Comply with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for 

certification of Substantial Completion for entire Project or for a portion of 

Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction 

activities, including landscape development areas, of rubbish, waste 

material, litter, and other foreign substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and 

other foreign deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured 

surface. 

d. Remove snow and ice to provide safe access to building. 

e. Clean exposed exterior and interior hard-surfaced finishes to a dirt-free 

condition, free of stains, films, and similar foreign substances.  Avoid 

disturbing natural weathering of exterior surfaces.  Restore reflective 

surfaces to their original condition. 

f. Leave Project clean and ready for occupancy. 
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C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury 

debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or 

dangerous materials into drainage systems.  Remove waste materials from Project site 

and dispose of lawfully. 

END OF SECTION 01 77 00 
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PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

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

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for Project Record 

Documents, including the following: 

1. Record Drawings. 

2. Record Specifications. 

3. Record Product Data. 

B. Related Sections include the following: 

1. Division 01 Section "Closeout Procedures" for general closeout procedures. 

2. Divisions 02 through 49 Sections for specific requirements for Project Record 

Documents of the Work in those Sections. 

1.3 SUBMITTALS 

A. Record Drawings:  Comply with the following: 

1. Number of Copies:  Submit copies of Record Drawings as follows: 

a. Initial Submittal:  Submit one set(s) of PDFs from corrected Record CAD 

Drawings and one set(s) of marked-up Record Prints.  Architect will initial 

and date each pdf and mark whether general scope of changes, additional 

information recorded, and quality of drafting are acceptable.  Architect will 

return pdf and prints for organizing into sets, printing, binding, and final 

submittal. 

b. Final Submittal:  Submit one set(s) of marked-up Record Prints, one set(s) 

of Record Transparencies,  Print each Drawing, whether or not changes and 

additional information were recorded. 

c. Operation and Maintenance Manuals: Submit Three Sets of bound and 

organized by division, provided in hard cover three ring binder. 

B. Record Specifications:  Submit one copy of Project's Specifications, including addenda 

and contract modifications. 

C. Record Product Data:  Submit one copy of each Product Data submittal. NOT F
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1. Where Record Product Data is required as part of operation and maintenance 

manuals, submit marked-up Product Data as an insert in manual instead of 

submittal as Record Product Data. 

PART 2 - PRODUCTS 

2.1 RECORD DRAWINGS 

A. Record Prints:  Maintain one set of blue- or black-line white prints of the Contract 

Drawings and Shop Drawings. 

1. Preparation:  Mark Record Prints to show the actual installation where installation 

varies from that shown originally.  Require individual or entity who obtained 

record data, whether individual or entity is Installer, subcontractor, or similar 

entity, to prepare the marked-up Record Prints. 

a. Give particular attention to information on concealed elements that would 

be difficult to identify or measure and record later. 

b. Accurately record information in an understandable drawing technique. 

c. Record data as soon as possible after obtaining it.  Record and check the 

markup before enclosing concealed installations. 

2. Content:  Types of items requiring marking include, but are not limited to, the 

following: 

a. Dimensional changes to Drawings. 

b. Revisions to details shown on Drawings. 

c. Depths of foundations below first floor. 

d. Locations and depths of underground utilities. 

e. Changes made by Change Order or Change Directive. 

f. Changes made following Architect's written orders. 

g. Details not on the original Contract Drawings. 

h. Field records for variable and concealed conditions. 

i. Record information on the Work that is shown only schematically. 

3. Mark the Contract Drawings or Shop Drawings, whichever is most capable of 

showing actual physical conditions, completely and accurately.  If Shop Drawings 

are marked, show cross-reference on the Contract Drawings. 

4. Mark record sets with erasable, red-colored pencil.  Use other colors to 

distinguish between changes for different categories of the Work at same location. 

5. Mark important additional information that was either shown schematically or 

omitted from original Drawings. 

6. Note Construction Change Directive numbers, alternate numbers, Change Order 

numbers, and similar identification, where applicable. NOT F
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B. Newly Prepared Record Drawings:  Prepare new Drawings instead of preparing Record 

Drawings where Architect determines that neither the original Contract Drawings nor 

Shop Drawings are suitable to show actual installation. 

1. New Drawings may be required when a Change Order is issued as a result of 

accepting an alternate, substitution, or other modification. 

2. Consult Architect for proper scale and scope of detailing and notations required to 

record the actual physical installation and its relation to other construction.  

Integrate newly prepared Record Drawings into Record Drawing sets; comply 

with procedures for formatting, organizing, copying, binding, and submitting. 

C. Format:  Identify and date each Record Drawing; include the designation "PROJECT 

RECORD DRAWING" in a prominent location. 

1. Record Prints:  Organize Record Prints and newly prepared Record Drawings into 

manageable sets.  Bind each set with durable paper cover sheets.  Include 

identification on cover sheets. 

2. Record Transparencies:  Organize into unbound sets matching Record Prints.  

Place transparencies in durable tube-type drawing containers with end caps.  Mark 

end cap of each container with identification.  If container does not include a 

complete set, identify Drawings included. 

3. Record CAD Drawings:  Organize CAD information into separate electronic files 

that correspond to each sheet of the Contract Drawings.  Name each file with the 

sheet identification.  Include identification in each CAD file. 

4. Identification:  As follows: 

a. Project name. 

b. Date. 

c. Designation "PROJECT RECORD DRAWINGS." 

d. Name of Architect 

e. Name of Contractor. 

2.2 RECORD PRODUCT DATA 

A. Preparation:  Mark Product Data to indicate the actual product installation where 

installation varies substantially from that indicated in Product Data submittal. 

1. Give particular attention to information on concealed products and installations 

that cannot be readily identified and recorded later. 

2. Include significant changes in the product delivered to Project site and changes in 

manufacturer's written instructions for installation. 

3. Note related Change Orders, Record Specifications, and Record Drawings where 

applicable. NOT F
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2.3 MISCELLANEOUS RECORD SUBMITTALS 

A. Assemble miscellaneous records required by other Specification Sections for 

miscellaneous record keeping and submittal in connection with actual performance of 

the Work.  Bind or file miscellaneous records and identify each, ready for continued use 

and reference. 

PART 3 - EXECUTION 

3.1 RECORDING AND MAINTENANCE 

A. Recording:  Maintain one copy of each submittal during the construction period for 

Project Record Document purposes.  Post changes and modifications to Project Record 

Documents as they occur; do not wait until the end of Project. 

B. Maintenance of Record Documents and Samples:  Store Record Documents and 

Samples in the field office apart from the Contract Documents used for construction.  

Do not use Project Record Documents for construction purposes.  Maintain Record 

Documents in good order and in a clean, dry, legible condition, protected from 

deterioration and loss.  Provide access to Project Record Documents for Architect's 

reference during normal working hours. 

END OF SECTION 01 78 39 
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PART 1 -  GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and other Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Demolition and removal of selected portions of a building or structure in order to allow 

the installation of new work, including, but not limited to, new ductwork, steel structures, 

utilities, etc. 

2. Repair procedures for selective demolition operations. 

B. Related Sections include the following: 

1. Division 1 Section “Summary” for use of the premises and phasing requirements. 

2. Division 1 Section “Work Restrictions” for restrictions on use of the premises due to 

Owner or tenant occupancy. 

3. Division 1 Section “Construction Progress Documentation” for preconstruction 

photographs taken before selective demolition. 

4. Division 1 Section “Temporary Facilities and Controls” for temporary construction and 

environmental-protection measures for selective demolition operations. 

5. Division 1 Section “Cutting and Patching” for cutting and patching procedures for 

selective demolition operations. 

1.3 DEFINITIONS 

A. Remove:  Detach items from existing construction and legally dispose of them off-site, unless 

indicated to be removed and salvaged or removed and reinstalled. 

B. Remove and Salvage:  Detach items from existing construction and deliver them to Owner. 

C. Remove and Reinstall:  Detach items from existing construction, prepare them for reuse, and 

reinstall them where indicated. 

D. Existing to Remain:  Existing items of construction that are not to be removed and that are not 

otherwise indicated to be removed, removed and salvaged, or removed and reinstalled. 

1.4 MATERIALS OWNERSHIP 

A. Except for items or materials indicated to be reused, salvaged, reinstalled, or otherwise 

indicated to remain Owner’s property, demolished materials shall become Contractor’s property 

and shall be removed from Project site. 

1.5 SUBMITTALS 

A. Qualification Data:  For firms and persons specified in “Quality Assurance” Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project 
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names and addresses, names and addresses of architects and owners, and other information 

specified. 

B. Proposed Dust-Control and Noise-Control Measures:  Submit statement or drawing that 

indicates the measures proposed for use, proposed locations, and proposed time frame for their 

operation.  Identify options if proposed measures are later determined to be inadequate. 

C. Schedule of Selective Demolition Activities - indicate the following: 

1. Detailed sequence of selective demolition and removal work, with starting and ending 

dates for each activity.   

2. Interruption of utility services. 

3. Coordination for shutoff, capping, and continuation of utility services. 

4. Use of elevator and stairs. 

5. Locations of temporary partitions and means of egress, including for other tenants 

affected by selective demolition operations. 

6. Coordination of Owner’s continuing occupancy of portions of existing building and of 

Owner’s partial occupancy of completed Work. 

D. Inventory:  After selective demolition is complete, submit a list of items that have been removed 

and salvaged. 

E. Predemolition Photographs or Videotape:  Show existing conditions of adjoining construction 

and site improvements, including finish surfaces that might be misconstrued as damage caused 

by selective demolition operations.  Submit before Work begins. 

1.6 QUALITY ASSURANCE 

A. Demolition Firm Qualifications:  An experienced firm that has specialized in demolition work 

similar in material and extent to that indicated for this Project. 

B. Regulatory Requirements:  Comply with governing EPA notification regulations before 

beginning selective demolition.  Comply with hauling and disposal regulations of authorities 

having jurisdiction. 

C. Standards:  Comply with ANSI A10.6 and NFPA 241. 

1.7 PROJECT CONDITIONS 

A. Conduct selective demolition so Owner’s operations will not be disrupted.   

B. Maintain access to existing walkways, corridors, and other adjacent occupied or used facilities. 

1. Do not close or obstruct walkways, corridors, or other occupied or used facilities without 

written permission from authorities having jurisdiction. 

C. Owner assumes no responsibility for condition of areas to be selectively demolished. 

1. Conditions existing at the time of inspection for bidding purpose will be maintained by 

Owner as far as practical. 

D. Hazardous Materials:  It is not expected that hazardous materials will be encountered in the 

Work. 
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1. Hazardous materials will be removed by Owner before start of the Work. 

2. If materials suspected of containing hazardous materials are encountered, do not disturb; 

immediately notify Architect and Owner.  Hazardous materials will be removed by 

Owner under a separate contract. 

E. Storage or sale of removed items or materials on-site will not be permitted. 

F. Utility Service:  Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations. 

1.8 WARRANTY 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or damaged 

during selective demolition, by methods and with materials so as not to void existing warranties. 

1. If possible, retain original Installer or fabricator to patch the exposed Work listed below 

that is damaged during selective demolition.  If it is impossible to engage original 

Installer or fabricator, engage another recognized experienced and specialized firm. 

PART 2 - PRODUCTS 

2.1 REPAIR MATERIALS 

A. Use repair materials identical to existing materials. 

1. If identical materials are unavailable or cannot be used for exposed surfaces, use 

materials that visually match existing adjacent surfaces to the fullest extent possible. 

2. Use materials with an installed performance that equals or surpasses that of existing 

materials. 

B. Comply with material and installation requirements specified in individual Specification 

Sections. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that utilities have been disconnected and capped. 

B. Survey existing conditions and correlate with requirements indicated to determine extent of 

selective demolition required. 

1. This project requires the installation of new ductwork through existing walls that extend 

from the floor to the underside of the roof deck.  All cutting of existing walls to allow the 

installation of new services and ductwork shall be by the Contractors.  Reinforcement of 

the wall by the construction of steel lintels above the new penetrations shall be provided 

by the Contractor. 

C. Inventory and record the condition of items to be removed and reinstalled and items to be 

removed and salvaged. 
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D. When unanticipated mechanical, electrical, or structural elements that conflict with intended 

function or design are encountered, investigate and measure the nature and extent of conflict.  

Promptly submit a written report to the Architect. 

E. Engage a professional engineer to survey condition of building to determine whether removing 

any element might result in structural deficiency or unplanned collapse of any portion of 

structure or adjacent structures during selective demolition operations. 

F. Perform surveys as the Work progresses to detect hazards resulting from selective demolition 

activities. 

3.2 UTILITY SERVICES 

A. Existing Utilities:  Maintain services indicated to remain and protect them against damage 

during selective demolition operations. 

B. Utility Requirements:  Locate, identify, disconnect, and seal or cap off indicated utilities serving 

areas to be selectively demolished. 

1. Arrange to shut off indicated utilities with utility companies. 

2. If utility services are required to be removed, relocated, or abandoned, before proceeding 

with selective demolition provide temporary utilities that bypass area of selective 

demolition and that maintain continuity of service to other parts of building. 

3. Cut off pipe or conduit in walls or partitions to be removed.  Cap, valve, or plug and seal 

remaining portion of pipe or conduit after bypassing. 

4. Refer to Division 15 and 16 Sections for shutting off, disconnecting, removing, and 

sealing or capping utilities.  Do not start selective demolition work until utility 

disconnecting and sealing have been completed and verified in writing. 

3.3 PREPARATION 

A. Site Access and Temporary Controls:  Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and other 

adjacent occupied and used facilities. 

1. Do not close or obstruct streets, walks, walkways, or other adjacent occupied or used 

facilities without permission from Owner and authorities having jurisdiction.  Provide 

alternate routes around closed or obstructed traffic ways if required by governing 

regulations. 

2. Erect temporary protection, such as walks, fences, railings, canopies, and covered 

passageways, where required by authorities having jurisdiction. 

3. Protect existing site improvements, appurtenances, and landscaping to remain. 

4. Erect a plainly visible fence around drip line of individual trees or around perimeter drip 

line of groups of trees to remain. 

B. Temporary Enclosures:  Provide temporary enclosures for protection of existing building and 

construction, in progress and completed, from exposure, foul weather, other construction 

operations, and similar activities.  Provide temporary weathertight enclosure for building 
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1. Where heating or cooling is needed and permanent enclosure is not complete, provide 

insulated temporary enclosures.  Coordinate enclosure with ventilating and material 

drying or curing requirements to avoid dangerous conditions and effects. 

C. Temporary Partitions:  Erect and maintain dustproof partitions and temporary enclosures to 

limit dust and dirt migration and to separate areas from fumes and noise. 

D. Temporary Shoring:  Provide and maintain shoring, bracing, or structural support to preserve 

stability and prevent movement, settlement, or collapse of construction to remain, and to 

prevent unexpected or uncontrolled movement or collapse of construction being demolished. 

1. Strengthen or add new supports when required during progress of selective demolition. 

3.4 POLLUTION CONTROLS 

A. Dust Control:  Use water mist, temporary enclosures, and other suitable methods to limit spread 

of dust and dirt.  Comply with governing environmental-protection regulations. 

1. Do not use water when it may damage existing construction or create hazardous or 

objectionable conditions, such as ice, flooding, and pollution. 

2. Wet mop floors to eliminate trackable dirt and wipe down walls and doors of demolition 

enclosure.  Vacuum carpeted areas. 

B. Disposal:  Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

1. Remove debris from elevated portions of building by chute, hoist, or other device that 

will convey debris to grade level in a controlled descent. 

C. Cleaning:  Clean adjacent structures and improvements of dust, dirt, and debris caused by 

selective demolition operations.  Return adjacent areas to condition existing before selective 

demolition operations began. 

3.5 SELECTIVE DEMOLITION 

A. General:  Demolish and remove existing construction only to the extent required by new 

construction and as indicated.  Use methods required to complete the Work within limitations of 

governing regulations and as follows: 

1. Proceed with selective demolition systematically, from higher to lower level.  Complete 

selective demolition operations above each floor or tier before disturbing supporting 

members on the next lower level. 

2. Neatly cut openings and holes plumb, square, and true to dimensions required.  Use 

cutting methods least likely to damage construction to remain or adjoining construction.  

Use hand tools or small power tools designed for sawing or grinding, not hammering and 

chopping, to minimize disturbance of adjacent surfaces.  Temporarily cover openings to 

remain. 

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid marring 

existing finished surfaces. 

4. Do not use cutting torches until work area is cleared of flammable materials.  At 

concealed spaces, such as duct and pipe interiors, verify condition and contents of hidden 
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space before starting flame-cutting operations.  Maintain fire watch and portable fire-

suppression devices during flame-cutting operations. 

5. Maintain adequate ventilation when using cutting torches. 

6. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable materials and 

promptly dispose of off-site. 

7. Locate selective demolition equipment and remove debris and materials so as not to 

impose excessive loads on supporting walls, floors, or framing. 

8. Dispose of demolished items and materials promptly. 

9. Return elements of construction and surfaces that are to remain to condition existing 

before selective demolition operations began. 

B. Existing Facilities:  Comply with building manager’s requirements for using and protecting 

elevators, stairs, walkways, loading docks, building entries, and other building facilities during 

selective demolition operations. 

C. Removed and Salvaged Items:  Comply with the following: 

1. Clean salvaged items. 

2. Pack or crate items after cleaning.  Identify contents of containers. 

3. Store items in a secure area until delivery to Owner. 

4. Transport items to Owner’s storage area designated by Owner. 

5. Protect items from damage during transport and storage. 

D. Removed and Reinstalled Items:  Comply with the following: 

1. Clean and repair items to functional condition adequate for intended reuse.  Paint 

equipment to match new equipment. 

2. Pack or crate items after cleaning and repairing.  Identify contents of containers. 

3. Protect items from damage during transport and storage. 

4. Reinstall items in locations indicated.  Comply with installation requirements for new 

materials and equipment.  Provide connections, supports, and miscellaneous materials 

necessary to make item functional for use indicated. 

E. Existing Items to Remain:  Protect construction indicated to remain against damage and soiling 

during selective demolition.  When permitted by Architect, items may be removed to a suitable, 

protected storage location during selective demolition and cleaned and reinstalled in their 

original locations after selective demolition operations are complete. 

F. Concrete:  Demolish in small sections.  Cut concrete to a depth of at least 3/4 inch (19 mm) at 

junctures with construction to remain, using power-driven saw.  Dislodge concrete from 

reinforcement at perimeter of areas being demolished, cut reinforcement, and then remove 

remainder of concrete indicated for selective demolition.  Neatly trim openings to dimensions 

indicated. 

G. Concrete:  Demolish in sections.  Cut concrete full depth at junctures with construction to 

remain and at regular intervals, using power-driven saw, then remove concrete between saw 

cuts. 

H. Masonry:  Demolish in small sections.  Cut masonry at junctures with construction to remain, 

using power-driven saw, then remove masonry between saw cuts. 
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I. Concrete Slabs-on-Grade:  Saw-cut perimeter of area to be demolished, and then break up and 

remove. 

J. Resilient Floor Coverings:  Remove floor coverings and adhesive according to 

recommendations in RFCI-WP and its Addendum. 

1. Remove residual adhesive and prepare substrate for new floor coverings by one of the 

methods recommended by RFCI. 

3.6 PATCHING AND REPAIRS 

A. General:  Promptly repair damage to adjacent construction caused by selective demolition 

operations. 

B. Patching:  Comply with Division 1 Section “Cutting and Patching.” 

C. Repairs:  Where repairs to existing surfaces are required, patch to produce surfaces suitable for 

new materials. 

1. Completely fill holes and depressions in existing masonry walls that are to remain with 

an approved masonry patching material applied according to manufacturer’s written 

recommendations. 

D. Finishes:  Restore exposed finishes of patched areas and extend restoration into adjoining 

construction in a manner that eliminates evidence of patching and refinishing. 

E. Floors and Walls:  Where walls or partitions that are demolished 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 existing floor and wall coverings and 

replace with new materials, if necessary, to achieve uniform color and appearance. 

1. Patch with durable seams that are as invisible as possible.  Provide materials and comply 

with installation requirements specified in other Sections of these Specifications. 

2. Where patching occurs in a painted surface, apply primer and intermediate paint coats 

over patch and apply final paint coat over entire unbroken surface containing patch.  

Provide additional coats until patch blends with adjacent surfaces. 

3. Where feasible, test and inspect patched areas after completion to demonstrate integrity 

of installation. 

F. Ceilings:  Patch, repair, or rehang existing ceilings as necessary to provide an even-plane 

surface of uniform appearance. 

3.7 DISPOSAL OF DEMOLISHED MATERIALS 

A. General:  Promptly dispose of demolished materials.  Do not allow demolished materials to 

accumulate on-site. 

B. Burning:  Do not burn demolished materials. 

C. Disposal:  Transport demolished materials off Owner’s property and legally dispose of them. 

END OF SECTION 02 41 19 
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 

mixture design, placement procedures, and finishes. 

1.2 SUBMITTALS 

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

B. Design Mixtures:  For each concrete mixture. 

C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and 

placement. 

D. Material test reports. 

1.3 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete 

products and that complies with ASTM C 94/C 94M requirements for production facilities and 

equipment. 

B. Testing Agency Qualifications:  An independent agency, qualified according to ASTM C 1077 

and ASTM E 329 for testing indicated. 

C. Concrete Testing Service:  Engage a qualified independent testing agency to perform material 

evaluation tests and to design concrete mixtures. 

PART 2 - PRODUCTS 

2.1 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

1. Galvanized Reinforcing Bars:  ASTM A 767/A 767M, Class I zinc coated after 

fabrication and bending. 

B. Galvanized-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from 

galvanized-steel wire into flat sheets. NOT F
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C. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening 

reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel 

wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice. 

2.2 CONCRETE MATERIALS 

A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and 

source, throughout Project: 

1. Portland Cement:  ASTM C 150 

B. Normal-Weight Aggregates:  ASTM C 33, graded. 

1. Maximum Coarse-Aggregate Size:  3/4 inch (19 mm) nominal. 

C. Water:  ASTM C 94/C 94M and potable. 

2.3 ADMIXTURES 

A. Air-Entraining Admixture:  ASTM C 260. 

B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with 

other admixtures and that will not contribute water-soluble chloride ions exceeding those 

permitted in hardened concrete.  Do not use calcium chloride or admixtures containing calcium 

chloride. 

2.4 FIBER REINFORCEMENT 

A. Synthetic Micro-Fiber:  Monofilament or fibrillated polypropylene micro-fibers engineered and 

designed for use in concrete, complying with ASTM C 1116/C 1116M, Type III, 1 to 2-1/4 

inches (25 to 57 mm) long. 

2.5 VAPOR RETARDERS 

A. Sheet Vapor Retarder:  Polyethylene sheet, ASTM D 4397, not less than 10 mils (0.25 mm) 

thick. 

2.6 CURING MATERIALS 

A. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application 

to fresh concrete. 

B. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 

approximately 9 oz./sq. yd. (305 g/sq. m) when dry. 

C. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene 

sheet. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

CAST-IN-PLACE CONCRETE 03 30 00 - 3 

D. Water:  Potable. 

2.7 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber 

or ASTM D 1752, cork or self-expanding cork. 

2.8 CONCRETE MIXTURES 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 

laboratory trial mixture or field test data, or both, according to ACI 301. 

B. Cementitious Materials:  Use fly ash, pozzolan, ground granulated blast-furnace slag, and silica 

fume as needed to reduce the total amount of portland cement, which would otherwise be used, 

by not less than 40 percent. 

C. Admixtures:  Use admixtures according to manufacturer's written instructions. 

D. Proportion normal-weight concrete mixture as follows: 

1. Minimum Compressive Strength:  5000 psi (34.5 MPa) at 28 days. 

2. Slump Limit:  4 inches (100 mm) for concrete with verified slump of 2 to 4 inches (50 to 

100 mm) before adding high-range water-reducing admixture or plasticizing admixture, 

plus or minus 1 inch (25 mm). 

3. Air Content:  5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

(38-mm) nominal maximum aggregate size. 

4. Air Content:  Do not allow air content of trowel-finished floors to exceed 3 percent. 

5. Synthetic Micro-Fiber:  Uniformly disperse in concrete mixture at manufacturer's 

recommended rate, but not less than 1.5 lb/cu. yd. (0.90 kg/cu. m). 

2.9 FABRICATING REINFORCEMENT 

A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 

ASTM C 94/C 94M[ and ASTM C 1116/C 1116M], and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F (30 and 32 deg C), reduce mixing and 

delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 

deg C), reduce mixing and delivery time to 60 minutes. 
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PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 

lateral, static, and dynamic loads, and construction loads that might be applied, until structure 

can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 

elevation, and position indicated, within tolerance limits of ACI 117. 

C. Chamfer exterior corners and edges of permanently exposed concrete. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 

is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, 

diagrams, instructions, and directions furnished with items to be embedded. 

3.3 VAPOR RETARDERS 

A. Sheet Vapor Retarders:  Place, protect, and repair sheet vapor retarder according to 

ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches (150 mm) and seal with manufacturer's recommended tape. 

3.4 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before 

placing concrete. 

3.5 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete. 

B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at 

locations indicated or as approved by Architect. 

C. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab 

junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 

other locations, as indicated. 

D. Waterstops:  Install in construction joints and at other joints indicated according to 

manufacturer's written instructions. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

CAST-IN-PLACE CONCRETE 03 30 00 - 5 

3.6 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 

items is complete and that required inspections have been performed. 

B. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 

concrete will be placed on concrete that has hardened enough to cause seams or planes of 

weakness.  If a section cannot be placed continuously, provide construction joints as indicated.  

Deposit concrete to avoid segregation. 

1. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 

C. Cold-Weather Placement:  Comply with ACI 306.1. 

D. Hot-Weather Placement:  Comply with ACI 301. 

3.7 FINISHING FLOORS AND SLABS 

A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and 

finishing operations for concrete surfaces.  Do not wet concrete surfaces. 

B. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by 

hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of 

trowel marks and uniform in texture and appearance.  Grind smooth any surface defects that 

would telegraph through applied coatings or floor coverings. 

1. Apply a trowel finish to exposed to view or to be covered with resilient flooring, carpet, 

ceramic or quarry tile set over a cleavage membrane, paint, or another thin-film-finish 

coating system. 

2. Finish and measure surface so gap at any point between concrete surface and an 

unleveled, freestanding, 10-ft.- (3.05-m-) long straightedge resting on two high spots and 

placed anywhere on the surface does not exceed 3/16 inch (4.8 mm). 

C. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and 

elsewhere as indicated. 

3.8 CONCRETE PROTECTING AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot 

temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-

weather protection during curing. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 

windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and 

during finishing operations.  Apply according to manufacturer's written instructions after 

placing, screeding, and bull floating or darbying concrete, but before float finishing. 

C. Cure concrete according to ACI 308.1, by one or a combination of the following methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days. 
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2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining 

cover for curing concrete, placed in widest practicable width, with sides and ends lapped 

at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Cure for not less 

than seven days.  Immediately repair any holes or tears during curing period using cover 

material and waterproof tape. 

3.9 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove 

and replace concrete that cannot be repaired and patched to Architect's approval. 

3.10 FIELD QUALITY CONTROL 

A. Testing and Inspecting:  Owner will engage a qualified testing and inspecting agency to perform 

field tests and inspections and prepare test reports. 

END OF SECTION 033000 
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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. Precast architectural concrete units. 

B. Related Sections include the following: 

1. Division 4 Section “Unit Masonry Assemblies” for full-size brick facing, mortar, and 

anchorages. 

2. Division 7 Section “Sheet Metal Flashing and Trim” for flashing receivers and reglets. 

3. Division 7 Section “Joint Sealants” for elastomeric joint sealants and sealant backings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Structural Performance:  Provide precast architectural concrete units and connections capable of 

withstanding design loads within limits and under conditions as established in International 

Building Code (IBC) 2000 Edition. 

1.4 SUBMITTALS 

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

B. Design Mixes:  For each concrete mix. 

C. Shop Drawings:  Detail fabrication and installation of precast architectural concrete units.  

Indicate member locations, plans, elevations, dimensions, shapes, cross sections, limits of each 

finish, and types of reinforcement, including special reinforcement. 

1. Indicate separate face and backup mix locations and thicknesses. 

2. Indicate locations and extent, and treatment of dry joints if two-stage casting is proposed. 

3. Indicate welded connections by AWS standard symbols.  Detail loose and cast-in 

hardware, inserts, connections, and joints, including accessories. 

4. Indicate locations and details of anchorage devices to be embedded in other construction. 

5. Comprehensive engineering analysis signed and sealed by the qualified professional 

engineer responsible for its preparation. 

D. Samples:  For each type of finish indicated on exposed surfaces of precast architectural concrete 

units, in sets of 3, illustrating full range of finish, color, and texture variations expected; 

approximately 12 by 12 by 2 inches (300 by 300 by 50 mm). 

1. Grout Samples for Initial Selection:  Color charts consisting of actual sections of grout 

showing the manufacturer’s full range of colors. 
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E. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

F. Qualification Data:  For firms and persons specified in “Quality Assurance” Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project 

names and addresses, names and addresses of architects and owners, and other information 

specified. 

G. Material Test Reports:  From a qualified testing agency indicating and interpreting test results of 

the following for compliance with requirements indicated: 

H. Material Certificates:  Signed by manufacturers certifying that each of the following items 

complies with requirements: 

1. Concrete materials. 

2. Reinforcing materials and prestressing tendons. 

3. Admixtures. 

4. Bearing pads. 

5. Water-absorption test reports. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An experienced installer who has completed precast architectural 

concrete work 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. Fabricator Qualifications:  A firm that complies with the following requirements and is 

experienced in manufacturing precast architectural concrete units similar to those indicated for 

this Project and with a record of successful in-service performance. 

1. Assumes responsibility for engineering precast architectural concrete units to comply 

with performance requirements.  This responsibility includes preparation of Shop 

Drawings and comprehensive engineering analysis by a qualified professional engineer. 

2. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated.  Engineering services are defined as those 

performed for installations of precast architectural concrete that are similar to those 

indicated for this Project in material, design, and extent. 

3. Participates in PCI’s Plant Certification program and is designated a PCI-certified plant 

for Group A, Category A1--Architectural Cladding and Load Bearing Units or in APA’s 

Plant Certification Program for Production of Architectural Precast Concrete Products 

and is designated an APA-certified plant. 

4. Has sufficient production capacity to produce required units without delaying the Work. 

5. Is registered with and approved by authorities having jurisdiction. 

C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having 

jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 to conduct the testing 

indicated, as documented according to ASTM E 548. 

D. Design Standards:  Comply with ACI 318 (ACI 318M) and the design recommendations of 

PCI MNL 120, “PCI Design Handbook--Precast and Prestressed Concrete.” 

E. Quality-Control Standard:  For manufacturing procedures and testing requirements, quality-

control recommendations, and dimensional tolerances for types of units required, comply with 
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PCI MNL 117, “Manual for Quality Control for Plants and Production of Architectural Precast 

Concrete Products.” 

F. Welding:  Qualify procedures and personnel according to AWS D1.1, “Structural Welding 

Code--Steel”; and AWS D1.4, “Structural Welding Code--Reinforcing Steel.” 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver precast architectural concrete units to Project site in such quantities and at such times to 

ensure continuity of installation.  Store units at Project site to prevent cracking, distorting, 

warping, staining, or other physical damage, and so markings are visible. 

B. Lift and support units only at designated lifting and supporting points as shown on Shop 

Drawings. 

1.7 SEQUENCING 

A. Furnish anchorage items to be embedded in or attached to other construction without delaying 

the Work.  Provide setting diagrams, templates, instructions, and directions, as required, for 

installation. 

PART 2 - PRODUCTS 

2.1 MOLD MATERIALS 

A. Molds:  Provide molds and, where required, form-facing materials of metal, plastic, wood, or 

another material that is nonreactive with concrete and dimensionally stable to produce 

continuous and true precast concrete surfaces within fabrication tolerances and suitable for 

required finishes 

2.2 REINFORCING MATERIALS 

A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 (Grade 420), deformed. 

B. Plain-Steel Wire:  ASTM A 82, galvanized. 

C. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from galvanized steel wire into flat 

sheets. 

D. Supports:  Manufacturer’s bolsters, chairs, spacers, and other devices for spacing, supporting, 

and fastening reinforcing bars and welded wire fabric in place according to CRSI’s “Manual of 

Standard Practice,” PCI MNL 117, and as follows: 

2.3 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type III, white, of same type, brand, and source. 

B. Normal-Weight Aggregates:  Except as modified by PCI MNL 117, ASTM C 33, with coarse 

aggregates complying with Class 5S. 

1. Face-Mix Coarse Aggregates:  Selected, hard, and durable, and free of material that 

reacts with cement or causes staining. 
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2. Face-Mix Fine Aggregates:  Selected, natural or manufactured sand of the same material 

as coarse aggregate, unless otherwise approved by Architect. 

C. Water:  Potable, and free from deleterious material that may affect color stability, setting, or 

strength of concrete and complying with chemical limits of PCI MNL 117. 

D. Air-Entraining Admixture:  ASTM C 260, certified by manufacturer to be compatible with other 

required admixtures. 

E. Water-Reducing Admixture:  ASTM C 494, Type A. 

F. Retarding Admixture:  ASTM C 494, Type B. 

G. Water Reducing and Retarding Admixture:  ASTM C 494, Type D. 

H. High-Range, Water-Reducing Admixture:  ASTM C 494, Type F. 

I. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G. 

J. Plasticizing Admixture:  ASTM C 1017. 

2.4 STEEL CONNECTION MATERIALS 

A. Carbon-Steel Shapes and Plates:  ASTM A 36/A 36M. 

B. Carbon-Steel Headed Studs:  ASTM A 108, AISI 1018 through AISI 1020, cold finished; 

AWS D1.1, Type A or B, with arc shields. 

C. Carbon-Steel Plate:  ASTM A 283/A 283M. 

D. Carbon-Steel Structural Tubing:  ASTM A 500, Grade B. 

E. Deformed-Steel Wire or Bar Anchors:  ASTM A 496 or ASTM A 706/A 706M. 

F. High-Strength Bolts and Nuts:  ASTM A 325 (ASTM A 325M), Type 1, heavy hex steel 

structural bolts, heavy hex carbon-steel nuts, and hardened carbon-steel washers. 

G. Finish:  For exterior steel items, steel in exterior walls, and items indicated for galvanizing, 

apply zinc coating by hot-dip process according to ASTM A 123/A 123M, after fabrication, and 

ASTM A 153/A 153M, as applicable. 

1. Galvanizing Repair Paint:  High-zinc-dust-content paint with dry film containing not less 

than 94 percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-

Paint 20. 

H. Welding Electrodes:  Comply with AWS standards. 

I. Accessories:  Provide clips, hangers, plastic shims, and other accessories required to install 
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2.5 GROUT MATERIALS 

A. Sand-Cement Grout:  Portland cement, ASTM C 150, Type I, and clean, natural sand, 

ASTM C 144.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum 

water required for placement and hydration. 

B. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout 

containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing 

and water-reducing agents, complying with ASTM C 1107, of consistency suitable for 

application. 

2.6 CONCRETE MIXES 

A. Prepare design mixes for each type of concrete required. 

B. Design mixes may be prepared by a qualified independent testing agency or by qualified precast 

plant personnel at precast architectural concrete fabricator’s option. 

C. Limit water-soluble chloride ions to the maximum percentage by weight of cement permitted by 

ACI 318 (ACI 318M). 

D. Normal-Weight Concrete Face and Backup Mixes:  Proportion mixes by either laboratory trial 

batch or field test data methods according to ACI 211.1, with materials to be used on Project, to 

provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days):  5000 psi (34.5 MPa). 

2. Maximum Water-Cementitious Materials Ratio:  0.45. 

E. Water Absorption:  12 to 14 percent by volume, tested according to PCI MNL 117. 

F. Add air-entraining admixture at manufacturer’s prescribed rate to result in concrete at point of 

placement having an air content complying with PCI MNL 117. 

G. When included in design mixes, add other admixtures to concrete mixes according to 

manufacturer’s written instructions. 

2.7 MOLD FABRICATION 

A. Molds:  Accurately construct molds, mortar tight, of sufficient strength to withstand pressures 

due to concrete-placement operations and temperature changes and for prestressing operations. 

B. Maintain molds to provide completed precast architectural concrete units of shapes, lines, and 

dimensions indicated, within fabrication tolerances specified. 

1. Edge and Corner Treatment:  Uniformly radiused. 

2.8 FABRICATION 

A. Cast-in Anchors, Inserts, Plates, Angles, and Other Anchorage Hardware:  Fabricate anchorage 

hardware with sufficient anchorage and embedment to comply with design requirements.  

Accurately position for attachment of loose hardware, and secure in place during precasting 

operations.  Locate anchorage hardware where it does not affect position of main reinforcement 

or concrete placement. 
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B. Furnish loose steel plates, clip angles, seat angles, anchors, dowels, cramps, hangers, and other 

hardware shapes for securing precast architectural concrete units to supporting and adjacent 

construction. 

C. Cast-in reglets, slots, holes, and other accessories in precast architectural concrete units to 

receive windows, cramps, dowels, reglets, waterstops, flashings, and other similar work as 

indicated. 

D. Cast-in openings larger than 10 inches (250 mm) in any dimension. 

E. Reinforcement:  Comply with recommendations in CRSI’s “Manual of Standard Practice” and 

PCI MNL 117 for fabricating, placing, and supporting reinforcement. 

1. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or 

destroy the bond with concrete. 

2. Accurately position, support, and secure reinforcement against displacement during 

concrete-placement and consolidation operations.  Completely conceal support devices to 

prevent exposure on finished surfaces. 

3. Place reinforcement to maintain at least 3/4-inch (19-mm) minimum coverage.  Arrange, 

space, and securely tie bars and bar supports to hold reinforcement in position while 

placing concrete.  Direct wire tie ends away from finished, exposed concrete surfaces. 

4. Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least 

one full mesh and lace splices with wire.  Offset laps of adjoining widths to prevent 

continuous laps in either direction. 

F. Reinforce precast architectural concrete units to resist handling, transportation, and erection 

stresses. 

G. Prestress tendons for precast architectural concrete units by either pretensioning or post-

tensioning methods.  Comply with PCI MNL 117. 

1. Delay detensioning or post-tensioning of precast, prestressed architectural concrete units 

until concrete has reached its indicated minimum design release compressive strength as 

established by test cylinders cured under the same conditions as concrete. 

H. Mix concrete according to PCI MNL 117 and requirements in this Section.  After concrete 

batching, no additional water may be added. 

I. Place concrete in a continuous operation to prevent seams or planes of weakness from forming 

in precast concrete units.  Comply with requirements in PCI MNL 117 for measuring, mixing, 

transporting, and placing concrete. 

1. Place backup concrete to ensure bond with face mix concrete. 

J. Thoroughly consolidate placed concrete by internal and external vibration without dislocating 

or damaging reinforcement and built-in items.  Use equipment and procedures complying with 

PCI MNL 117. 

K. Comply with ACI 306.1 procedures for cold-weather concrete placement. 

L. Comply with ACI 305R recommendations for hot-weather concrete placement. 
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M. Identify pickup points of precast architectural concrete units and orientation in structure with 

permanent markings, complying with markings indicated on Shop Drawings.  Imprint or 

permanently mark-casting date on each precast architectural concrete unit on a surface that will 

not show in finished structure. 

N. Cure concrete, according to requirements in PCI MNL 117, by moisture retention without heat 

or by accelerated heat curing using low-pressure live steam or radiant heat and moisture. 

O. Discard precast architectural concrete units that are warped, cracked, broken, spalled, stained, or 

otherwise defective unless repairs are approved by Architect. 

2.9 FABRICATION TOLERANCES 

A. Fabricate precast architectural concrete units straight and true to size and shape with exposed 

edges and corners precise and true so each finished panel complies with PCI MNL 117 product 

tolerances as well as position tolerances for cast-in items. 

B. Fabricate precast architectural concrete units straight and true to size and shape with exposed 

edges and corners precise and true so each finished panel complies with the following product 

tolerances: 

1. Overall Height and Width of Units, Measured at the Face Exposed to View:  As follows: 

a. 10 feet (3 m) or under, plus or minus 1/8 inch (3 mm). 

b. 10 to 20 feet (3 to 6 m), plus 1/8 inch (3 mm), minus 3/16 inch (5 mm). 

c. 20 to 40 feet (6 to 12 m), plus or minus 1/4 inch (6 mm). 

d. Each additional 10 feet (3 m), plus or minus 1/16 inch (1.5 mm). 

2. Overall Height and Width of Units, Measured at the Face Not Exposed to View:  As 

follows: 

a. 10 feet (3 m) or under, plus or minus 1/4 inch (6 mm). 

b. 10 to 20 feet (3 to 6 m), plus 1/4 inch (6 mm), minus 3/8 inch (10 mm). 

c. 20 to 40 feet (6 to 12 m), plus or minus 3/8 inch (10 mm). 

d. Each additional 10 feet (3 m), plus or minus 1/8 inch (3 mm). 

3. Total Thickness or Flange Thickness:  Plus 1/4 inch (6 mm), minus 1/8 inch (3 mm). 

4. Rib Thickness:  Plus or minus 1/8 inch (3 mm). 

5. Rib to Edge of Flange:  Plus or minus 1/8 inch (3 mm). 

6. Distance between Ribs:  Plus or minus 1/8 inch (3 mm). 

7. Variation from Square or Designated Skew (Difference in Length of the Two Diagonal 

Measurements):  Plus or minus 1/8 inch per 72 inches (3 mm per 2 m) or 1/2 inch (13 

mm) total, whichever is greater. 

8. Length and Width of Block-outs and Openings within One Unit:  Plus or minus 1/4 inch 

(6 mm). 

9. Location and Dimension of Block-outs Hidden from View and Used for HVAC and 

Utility Penetrations:  Plus or minus 3/4 inch (19 mm). 

10. Dimensions of Haunches:  Plus or minus 1/4 inch (6 mm). 

11. Haunch Bearing Surface Deviation from Specified Plane:  Plus or minus 1/8 inch (3 mm). 

12. Difference in Relative Position of Adjacent Haunch Bearing Surfaces from Specified 

Relative Position:  Plus or minus 1/4 inch (6 mm). 

13. Bowing:  Plus or minus L/360, maximum 1 inch (25 mm). 

14. Local Smoothness:  1/4 inch per 10 feet (6 mm per 3 m). 
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15. Variation between Adjacent Thin-Brick-Facing Products:  1/16 inch (2 mm). 

16. Warping:  1/16 inch per 12 inches (1.5 mm per 300 mm) of distance from the nearest 

adjacent corner. 

17. Tipping and Flushness of Plates:  Plus or minus 1/4 inch (6 mm). 

18. Dimensions of Architectural Features and Rustications:  Plus or minus 1/8 inch (3 mm). 

C. Position Tolerances:  For cast-in items measured from datum line location, as indicated on Shop 

Drawings. 

1. Weld Plates:  Plus or minus 1 inch (25 mm). 

2. Inserts:  Plus or minus 1/2 inch (13 mm). 

3. Handling Devices:  Plus or minus 3 inches (75 mm). 

4. Reinforcing Steel and Welded Wire Fabric:  Plus or minus 1/4 inch (6 mm) where 

position has structural implications or affects concrete cover; otherwise, plus or minus 

1/2 inch (13 mm). 

5. Reinforcing Steel Extending out of Member:  Plus or minus 1/2 inch (13 mm) of plan 

dimensions. 

6. Tendons:  Plus or minus 1/4 inch (6 mm), vertical; plus or minus 1 inch (25 mm), 

horizontal. 

7. Location of Rustication Joints:  Plus or minus 1/8 inch (3 mm). 

8. Location of Opening within Panel:  Plus or minus 1/4 inch (6 mm). 

9. Flashing Reglets:  Plus or minus 1/4 inch (6 mm). 

10. Flashing Reglets at Edge of Panel:  Plus or minus 1/8 inch (3 mm). 

11. Reglets for Glazing Gaskets:  Plus or minus 1/8 inch (3 mm). 

12. Electrical Outlets, Hose Bibs:  Plus or minus 1/2 inch (13 mm). 

13. Haunches:  Plus or minus 1/4 inch (6 mm). 

14. Allowable Rotation of Plate, Channel Inserts, and Electrical Boxes:  2-degree rotation or 

1/4 inch (6 mm) maximum over the full dimension of the unit. 

2.10 FINISHES 

A. Finish exposed-face surfaces of precast architectural concrete units to match approved mockups 

and as follows: 

1. PCI and APA’s “Architectural Precast Concrete--Color and Texture Selection Guide,” of 

plate numbers indicated. 

2. Smooth-Surface Finish:  Provide surfaces free of pockets, sand streaks, and honeycombs, 

with uniform color and texture. 

3. Retarded Finish:  Use chemical retarding agents applied to concrete forms and washing, 

and brushing procedures to expose aggregate and surrounding matrix surfaces after form 

removal. 

4. Abrasive-Blast Finish:  Use abrasive grit, equipment, application techniques, and 

cleaning procedures to expose aggregate and surrounding matrix surfaces. 

5. Acid-Etched Finish:  Use acid and hot-water solution, equipment, application techniques, 

and cleaning procedures to expose aggregate and surrounding matrix surfaces. 

6. Honed Finish:  Use continuous mechanical abrasion with fine grit, followed by filling and 

rubbing procedures. 

7. Polished Finish:  Use continuous mechanical abrasion with fine grit, followed by filling 

and rubbing procedures. 

8. Sand-Embedment Finish:  Use selected stones placed in a sand bed in bottom of mold, 

with sand removed after curing. 
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B. Finish exposed surfaces of precast architectural concrete units by smooth, steel-trowel finish. 

C. Finish unexposed surfaces of precast architectural concrete units by float finish. 

2.11 SOURCE QUALITY CONTROL 

A. Quality-Control Testing:  Test and inspect precast concrete according to PCI MNL 117 

requirements. 

B. Strength of precast concrete units will be considered deficient if units fail to comply with 

ACI 318 (ACI 318M) requirements. 

C. Testing:  If there is evidence that the strength of precast concrete units may be deficient or may 

not comply with ACI 318 (ACI 318M) requirements, Owner will employ an independent testing 

agency to obtain, prepare, and test cores drilled from hardened concrete to determine 

compressive strength according to ASTM C 42. 

1. A minimum of three representative cores will be taken from units of suspect strength, 

from locations directed by Architect. 

2. Cores will be tested in an air-dry condition. 

3. Strength of concrete for each series of 3 cores will be considered satisfactory if the 

average compressive strength is equal to at least 85 percent of the 28-day design 

compressive strength and no single core is less than 75 percent of the 28-day design 

compressive strength. 

4. Test results will be made in writing on the same day that tests are performed, with copies 

to Architect, Contractor, and precast concrete fabricator.  Test reports will include the 

following: 

a. Project identification name and number. 

b. Date when tests were performed. 

c. Name of precast concrete fabricator. 

d. Name of concrete testing agency. 

e. Identification letter, name, and type of precast concrete unit or units represented by 

core tests; design compressive strength; type of break; compressive strength at 

breaks, corrected for length-diameter ratio; and direction of applied load to core in 

relation to horizontal plane of concrete as placed. 

D. Patching:  If core test results are satisfactory and precast concrete units comply with 

requirements, clean and dampen core holes and solidly fill with precast concrete mix that has no 

coarse aggregate, and finish to match adjacent precast concrete surfaces. 

E. Defective Work:  Precast architectural concrete units that do not comply with requirements, 

including strength, manufacturing tolerances, and finishes, are unacceptable.  Replace with 

precast concrete units that comply with requirements. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

true and level bearing surfaces, and other conditions affecting performance.  Proceed with 

installation only after unsatisfactory conditions have been corrected. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

03 45 00 - 10   PLANT-PRECAST ARCHITECTURAL CONCRETE 

B. Do not install precast concrete units until supporting concrete has attained minimum design 

compressive strength. 

3.2 INSTALLATION 

A. Install clips, hangers, and other accessories required for connecting precast architectural 

concrete units to supporting members and backup materials. 

B. Install precast architectural concrete.  Provide temporary supports and bracing as required to 

maintain position, stability, and alignment as units are being permanently connected. 

1. Install bearing pads as precast concrete units are being erected. 

2. Maintain horizontal and vertical joint alignment and uniform joint width as erection 

progresses. 

3. Remove projecting hoisting devices and use sand-cement grout to fill voids within 

recessed hoisting devices flush with surface of concrete. 

C. Anchor precast architectural concrete units in position by bolting, welding, grouting, or as 

otherwise indicated.  Remove temporary shims, wedges, and spacers as soon as possible after 

anchoring and grouting are completed. 

D. Welding:  Perform welding in compliance with AWS D1.1 and AWS D1.4, with qualified 

welders. 

1. Protect precast architectural concrete units and bearing pads from damage by field 

welding or cutting operations and provide noncombustible shields as required. 

2. Repair damaged steel surfaces by cleaning and applying a coat of galvanizing repair paint 

to galvanized surfaces. 

3. Repair damaged steel surfaces by cleaning and repriming damaged painted surfaces. 

E. At bolted connections, use lock washers or other acceptable means to prevent loosening of nuts. 

F. Grouting Connections:  Grout connections where required or indicated.  Retain grout in place 

until hard enough to support itself.  Pack spaces with stiff grout material, tamping until voids 

are completely filled.  Place grout to finish smooth, level, and plumb with adjacent concrete 

surfaces.  Keep grouted joints damp for not less than 24 hours after initial set.  Promptly remove 

grout material from exposed surfaces before it affects finishes or hardens. 

3.3 ERECTION TOLERANCES 

A. Install precast architectural concrete units level, plumb, square, and true, without exceeding the 

following noncumulative erection tolerances. 

1. Plan Location from Building Grid Datum:  Plus or minus 1/2 inch (13 mm). 

2. Plan Location from Centerline of Steel:  Plus or minus 1/2 inch (13 mm). 

3. Top Elevation from Nominal Top Elevation:  As follows: 

a. Exposed Individual Panel:  Plus or minus 1/4 inch (6 mm). 

b. Nonexposed Individual Panel:  Plus or minus 1/2 inch (13 mm). 

c. Exposed Panel Relative to Adjacent Panel:  1/4 inch (6 mm). 

d. Nonexposed Panel Relative to Adjacent Panel:  1/2 inch (13 mm). 

4. Support Elevation from Nominal Support Elevation:  As follows: 
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a. Maximum Low:  1/2 inch (13 mm). 

b. Maximum High:  1/4 inch (6 mm). 

5. Maximum Plumb Variation over the Lesser of Height of Structure or 100 Feet (30 m):  1 

inch (25 mm). 

6. Plumb in Any 10 Feet (3 m) of Element Height:  1/4 inch (6 mm). 

7. Maximum Jog in Alignment of Matching Edges:  1/4 inch (6 mm). 

8. Joint Width (Governs over Joint Taper):  Plus or minus 1/4 inch (6 mm). 

9. Maximum Joint Taper:  3/8 inch (10 mm). 

10. Joint Taper in 10 Feet (3 m):  1/4 inch (6 mm). 

11. Maximum Jog in Alignment of Matching Faces:  1/4 inch (6 mm). 

12. Differential Bowing or Camber, as Erected, between Adjacent Members of Same Design:  

1/4 inch (6 mm). 

3.4 FIELD QUALITY CONTROL 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to perform 

field tests and inspections. 

B. Field welds and connections using high-strength bolts will be subject to tests and inspections. 

C. Testing agency will report test results promptly and in writing to Contractor and Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional testing and inspecting, at Contractor’s expense, will be performed to determine 

compliance of corrected work with specified requirements. 

3.5 REPAIRS 

A. Repair exposed exterior surfaces of precast architectural concrete units to match color, texture, 

and uniformity of surrounding precast architectural concrete if permitted by Architect. 

B. Remove and replace damaged precast architectural concrete units if repairs do not comply with 

requirements. 

3.6 CLEANING 

A. Clean exposed surfaces of precast concrete units after erection to remove weld marks, other 

markings, dirt, and stains. 

1. Wash and rinse according to precast concrete fabricator’s written recommendations.  

Protect other work from staining or damage due to cleaning operations. 

2. Do not use cleaning materials or processes that could change the appearance of exposed 

concrete finishes. 
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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 unit masonry assemblies consisting of the following: 

1. Concrete masonry units (CMUs). 

2. Building (common) brick. 

3. Structural-clay facing tile. 

4. Mortar and grout. 

5. Reinforcing steel. 

6. Masonry joint reinforcement. 

7. Ties and anchors. 

8. Embedded flashing. 

9. Miscellaneous masonry accessories. 

10. Cavity-wall insulation. 

B. Related Sections include the following: 

1. Division 7 Section "Bituminous Dampproofing" for dampproofing applied to cavity face 

of backup wythes of cavity walls. 

2. Division 7 Section "Through-Penetration Firestop Systems" for firestopping at openings 

in masonry walls. 

3. Division 7 Section "Joint Sealants" for sealing control and expansion joints in unit 

masonry. 

C. Products furnished, but not installed, under this Section include the following: 

1. Anchor sections of adjustable masonry anchors for connecting to structural frame, 

installed under Division 5 Section "Structural Steel." 

D. Products installed, but not furnished, under this Section include the following: 

1. Steel lintels and shelf angles for unit masonry, furnished under Division 5 Section "Metal 

Fabrications." 

1.3 DEFINITIONS 

A. Reinforced Masonry:  Masonry containing reinforcing steel in grouted cells. 

1.4 PERFORMANCE REQUIREMENTS 

A. Provide structural unit masonry that develops indicated net-area compressive strengths (f'm) at 

28 days. 
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B. Determine net-area compressive strength (f'm) of masonry by testing masonry prisms according 

to ASTM C 1314. 

1.5 SUBMITTALS 

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

B. Shop Drawings:  For the following: 

1. Masonry Units:  Show sizes, profiles, coursing, and locations of special shapes. 

2. Stone Trim Units:  Show sizes, profiles, and locations of each stone trim unit required. 

3. Reinforcing Steel:  Detail bending and placement of unit masonry reinforcing bars.  

Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." 

4. Fabricated Flashing:  Detail corner units, end-dam units, and other special applications. 

C. Samples for Initial Selection:  For the following: 

1. Face brick, in the form of straps of five or more bricks. 

2. Colored mortar. 

3. Weep holes/vents. 

D. Samples for Verification:  For each type and color of the following: 

1. Exposed concrete masonry units. 

2. Face brick, in the form of straps of five or more bricks. 

3. Special brick shapes. 

4. Glazed structural-clay tile. 

5. Weep holes/vents. 

6. Accessories embedded in masonry. 

E. List of Materials Used in Constructing Mockups:  List generic product names together with 

manufacturers, manufacturers' product names, model numbers, lot numbers, batch numbers, 

source of supply, and other information as required to identify materials used.  Include mix 

proportions for mortar and grout and source of aggregates. 

1. Submittal is for information only.  Neither receipt of list nor approval of mockup 

constitutes approval of deviations from the Contract Documents unless such deviations 

are specifically brought to the attention of Architect and approved in writing. 

F. Qualification Data:  For testing agency. 

G. Material Certificates:  Include statements of material properties indicating compliance with 

requirements including compliance with standards and type designations within standards.  

Provide for each type and size of the following: 

1. Masonry units. 

a. Include material test reports substantiating compliance with requirements. 

b. For bricks, include size-variation data verifying that actual range of sizes falls 

within specified tolerances. 
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c. For exposed brick, include material test report for efflorescence according to 

ASTM C 67. 

d. For surface-coated brick, include material test report for durability of surface 

appearance after 50-cycles of freezing and thawing per ASTM C 67[ or a list of 

addresses of buildings in Project's area where proposed brick has been used 

successfully and with a history of durability]. 

2. Cementitious materials.  Include brand, type, and name of manufacturer. 

3. Preblended, dry mortar mixes.  Include description of type and proportions of ingredients. 

4. Grout mixes.  Include description of type and proportions of ingredients. 

5. Reinforcing bars. 

6. Joint reinforcement. 

7. Anchors, ties, and metal accessories. 

H. Statement of Compressive Strength of Masonry:  For each combination of masonry unit type 

and mortar type, provide statement of average net-area compressive strength of masonry units, 

mortar type, and resulting net-area compressive strength of masonry determined according to 

Tables 1 and 2 in ACI 530.1/ASCE 6/TMS 602. 

I. Cold-Weather Procedures:  Detailed description of methods, materials, and equipment to be 

used to comply with cold-weather requirements. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1093 

for testing indicated, as documented according to ASTM E 548. 

B. Source Limitations for Masonry Units:  Obtain exposed masonry units of a uniform texture and 

color, or a uniform blend within the ranges accepted for these characteristics, through one 

source from a single manufacturer for each product required. 

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 

including color for exposed masonry, from a single manufacturer for each cementitious 

component and from one source or producer for each aggregate. 

D. Fire-Resistance Ratings:  Where indicated, provide materials and construction identical to those 

of assemblies with fire-resistance ratings determined per ASTM E 119 by a testing and 

inspecting agency, by equivalent concrete masonry thickness, or by other means, as acceptable 

to authorities having jurisdiction. 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups for typical exterior and interior walls in sizes approximately 96 inches 

(2400 mm) long by 72 inches (1800 mm) high by full thickness, including face and 

backup wythes and accessories. 

a. Include a sealant-filled joint at least 16 inches (400 mm) long in each mockup. 

b. Include lower corner of window opening at upper corner of exterior wall mockup.  

Make opening approximately 12 inches (300 mm) wide by 16 inches (400 mm) 

high. 
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c. Include through-wall flashing installed for a 24-inch (600-mm) length in corner of 

exterior wall mockup approximately 16 inches (400 mm) down from top of 

mockup, with a 12-inch (300-mm) length of flashing left exposed to view (omit 

masonry above half of flashing). 

d. Include, veneer anchors, flashing, and weep holes in exterior masonry-veneer wall 

mockup. 

e. Include[glazed structural-clay tile on one face of interior unit masonry wall 

mockup. 

2. Where masonry is to match existing, erect mockups adjacent and parallel to existing 

surface. 

3. Clean exposed faces of mockups with masonry cleaner as indicated. 

4. Protect accepted mockups from the elements with weather-resistant membrane. 

5. Approval of mockups is for color, texture, and blending of masonry units; relationship of 

mortar and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities 

of workmanship. 

a. Approval of mockups is also for other material and construction qualities 

specifically approved by Architect in writing. 

b. Approval of mockups does not constitute approval of deviations from the Contract 

Documents contained in mockups unless such deviations are specifically approved 

by Architect in writing. 

6. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

F. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 

Division 1 Section "Project Management and Coordination." 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Store masonry units on elevated platforms in a dry location.  If units are not stored in an 

enclosed location, cover tops and sides of stacks with waterproof sheeting, securely tied.  If 

units become wet, do not install until they are dry. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 

use cementitious materials that have become damp. 

C. Store aggregates where grading and other required characteristics can be maintained and 

contamination avoided. 

D. Deliver preblended, dry mortar mix in moisture-resistant containers designed for lifting and 

emptying into dispensing silo.  Store preblended, dry mortar mix in delivery containers on 

elevated platforms, under cover, and in a dry location or in a metal dispensing silo with 

weatherproof cover. 

E. Store masonry accessories, including metal items, to prevent corrosion and accumulation of dirt 

and oil. NOT F
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1.8 PROJECT CONDITIONS 

A. Protection of Masonry:  During construction, cover tops of walls, projections, and sills with 

waterproof sheeting at end of each day's work.  Cover partially completed masonry when 

construction is not in progress. 

1. Extend cover a minimum of 24 inches (600 mm) down both sides and hold cover 

securely in place. 

2. Where 1 wythe of multiwythe masonry walls is completed in advance of other wythes, 

secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe 

and hold cover in place. 

B. Do not apply uniform floor or roof loads for at least 12 hours and concentrated loads for at least 

3 days after building masonry walls or columns. 

C. Stain Prevention:  Prevent grout, mortar, and soil from staining the face of masonry to be left 

exposed or painted.  Immediately remove grout, mortar, and soil that come in contact with such 

masonry. 

1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface. 

2. Protect sills, ledges, and projections from mortar droppings. 

3. Protect surfaces of window and door frames, as well as similar products with painted and 

integral finishes, from mortar droppings. 

4. Turn scaffold boards near the wall on edge at the end of each day to prevent rain from 

splashing mortar and dirt onto completed masonry. 

D. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice 

or frost.  Do not build on frozen substrates.  Remove and replace unit masonry damaged by frost 

or by freezing conditions.  Comply with cold-weather construction requirements contained in 

ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 

deg F (4 deg C) and above and will remain so until masonry has dried, but not less than 7 

days after completing cleaning. 

E. Hot-Weather Requirements:  Comply with hot-weather construction requirements contained in 

ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to 

product selection: 

1. Available Products:  Subject to compliance with requirements, products that may be 

incorporated into the Work include, but are not limited to, products specified. 
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2. Products:  Subject to compliance with requirements, provide one of the products 

specified. 

3. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

manufacturers specified. 

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

manufacturers specified. 

2.2 MASONRY UNITS, GENERAL 

A. Defective Units:  Referenced masonry unit standards may allow a certain percentage of units to 

exceed tolerances and to contain chips, cracks, or other defects exceeding limits stated in the 

standard.  Do not uses units where such defects, including dimensions that vary from specified 

dimensions by more than stated tolerances, will be exposed in the completed Work or will 

impair the quality of completed masonry. 

2.3 CONCRETE MASONRY UNITS (CMUs) 

A. Shapes:  Provide shapes indicated and as follows: 

1. Provide special shapes for lintels, corners, jambs, sashes, movement joints, headers, 

bonding, and other special conditions. 

2. Provide bullnose units for outside corners, unless otherwise indicated. 

B. Concrete Masonry Units:  ASTM C 90. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 

strength of 1500 psi (19.3 MPa). 

2. Weight Classification:  Normal weight. 

3. Size (Width):  Manufactured to dimensions 3/8 inch less than nominal dimensions. 

4. Exposed Faces:  Provide color and texture matching the range represented by Architect's 

sample. 

2.4 CONCRETE LINTELS 

A. General:  Provide either concrete or masonry lintels, at Contractor's option, complying with 

requirements below. 

B. Concrete Lintels:  Precast or formed-in-place concrete lintels complying with requirements in 

Division 3 Section "Cast-in-Place Concrete." 

2.5 BRICK 

A. General:  Provide shapes indicated and as follows: NOT F
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1. For ends of sills and caps and for similar applications that would otherwise expose 

unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces 

finished. 

2. Provide special shapes for applications where stretcher units cannot accommodate special 

conditions, including those at corners, movement joints, bond beams, sashes, and lintels. 

3. Provide special shapes for applications requiring brick of size, form, color, and texture on 

exposed surfaces that cannot be produced by sawing. 

4. Provide special shapes for applications where shapes produced by sawing would result in 

sawed surfaces being exposed to view. 

B. Face Brick:  ASTM C 216. 

1. Unit Compressive Strength:  Provide units with minimum average net-area compressive 

strength of 3000 psi (20.7 MPa). 

2. Initial Rate of Absorption:  Less than 30 g/30 sq. in. (30 g/194 sq. cm) per minute when 

tested per ASTM C 67. 

3. Efflorescence:  Provide brick that has been tested according to ASTM C 67 and is rated 

"not effloresced." 

4. Size (Actual Dimensions):  3-5/8 inches (92 mm) wide by 2-1/4 inches (57 mm) high by 

7-5/8 inches (194 mm) long. 

5. Application:  Use where brick is exposed, unless otherwise indicated. 

6. Where shown to "match existing,"provide face brick matching color range, texture, and 

size of existing adjacent brickwork. 

7. Color & Texture: 

a. Color 1: 

Manufacturer: Taylor Clay Products 

Color: Coppertone Wirecut 
b. Color 2:   

Manufacturer: Taylor Clay Products 

Color:  306 TP Pink Wirecut 

2.6 STRUCTURAL-CLAY FACING TILE 

A. General: 

1. Provide solid, multicored, or hollow units, with shape and direction of cores optional, 

unless otherwise indicated. 

2. Provide multicored units designed for use in reinforced, grouted masonry; either with 

vertical cores and with webs notched to receive horizontal reinforcement, or with 

horizontal cores and with holes in bed shells for placement of grout and to receive 

vertical reinforcement. 

3. Where indicated for exterior applications, provide units recommended by manufacturer 

for exterior use in Project's location. 

4. Provide special shapes where required for corners, jambs, coved bases, sills, and other 

special conditions indicated, including applications that cannot be produced by sawing 

standard units. 

a. Provide bullnose units for outside corners, unless otherwise indicated. 

b. Provide coved internal corners. 

c. Provide recessed, coved base units. 
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B. Glazed Structural-Clay Facing Tile:   

1. Sizes:  8W Series with actual face dimensions of 7-3/4 inches (197 mm) high by 15-3/4 

inches (400 mm) long by widths indicated. 

2. Provide special units glazed on ends and tops, as well as faces for corners, jambs, sills, 

pilasters, columns, and other applications indicated, where glazed units are exposed on 

other surfaces and faces. 

3. Colors and Patterns:  As selected by Architect from manufacturer's full range. 

4.  Basis of Design: 

a. Manufacturer: Elgin Butler 

b. Product name: Structural Glazed Tile 

c. Series 8W 

2.7 MORTAR AND GROUT MATERIALS 

A. Portland Cement-Lime Mix:  Packaged blend of portland cement complying with ASTM C 150, 

Type I or Type III, and hydrated lime complying with ASTM C 207, Type S. 

B. Cold-Weather Admixture:  Nonchloride, noncorrosive, accelerating admixture complying with 

ASTM C 494/C 494M, Type C, and recommended by manufacturer for use in masonry mortar 

of composition indicated. 

C. Water:  Potable. 

2.8 REINFORCEMENT 

A. Uncoated Steel Reinforcing Bars:  ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60 

(Grade 420). 

B. Masonry Joint Reinforcement for Single-Wythe Masonry:  Either ladder or truss type with 

single pair of side rods. 

C. Masonry Joint Reinforcement for Multiwythe Masonry: 

1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 4 inches 

(100 mm) in width, plus [1 side rod] [2 side rods] at each wythe of masonry 4 inches (100 

mm) or less in width. 

2. Tab type, either ladder or truss design, with 1 side rod at each face shell of backing wythe 

and with rectangular tabs sized to extend at least halfway through facing wythe but with 

at least 5/8-inch (16-mm) cover on outside face. 

D. Masonry Joint Reinforcement for Veneers Anchored with Seismic Masonry-Veneer Anchors:  

Single 0.188-inch- (4.8-mm-) diameter, hot-dip galvanized, carbon-steel continuous wire. 

2.9 TIES AND ANCHORS 

A. Materials:  Provide ties and anchors specified in subsequent paragraphs that are made from 

materials that comply with eight subparagraphs below, unless otherwise indicated. 
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1. Hot-Dip Galvanized, Carbon-Steel Wire:  ASTM A 82; with ASTM A 153/A 153M, 

Class B-2 coating. 

2. Steel Sheet, Galvanized after Fabrication:  ASTM A 1008/A 1008M, Commercial Steel, 

hot-dip galvanized after fabrication to comply with ASTM A 153/A 153M. 

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

B. Corrugated Metal Ties:  Metal strips not less than 7/8 inch (22 mm) wide with corrugations 

having a wavelength of 0.3 to 0.5 inch (7.6 to 12.7 mm) and an amplitude of 0.06 to 0.10 inch 

(1.5 to 2.5 mm) made from steel sheet, galvanized after fabrication] not less than 0.097 inch 

(2.5 mm) thick. Ties made from galvanized steel sheet may be used in interior walls, unless 

otherwise indicated. 

C. Wire Ties, General:  Unless otherwise indicated, size wire ties to extend at least halfway 

through veneer but with at least 5/8-inch (16-mm) cover on outside face.  Outer ends of wires 

are bent 90 degrees and extend 2 inches (50 mm) parallel to face of veneer. 

D. Individual Wire Ties:  Rectangular units with closed ends and not less than 4 inches (100 mm) 

wide. 

1. Z-shaped ties with ends bent 90 degrees to provide hooks not less than 2 inches (50 mm) 

long may be used for masonry constructed from solid units or hollow units laid with cells 

horizontal. 

E. Adjustable Anchors for Connecting to Structure:  Provide anchors that allow vertical or 

horizontal adjustment but resist tension and compression forces perpendicular to plane of wall. 

1. Anchor Section for Welding to Steel Frame:  Crimped 1/4-inch- (6.4-mm-) diameter, hot-

dip galvanized steel wire. Mill-galvanized wire may be used at interior walls, unless 

otherwise indicated. 

2. Tie Section for Steel Frame:  Triangular-shaped wire tie, sized to extend within 1 inch 

(25 mm) of masonry face, made from 0.188-inch- (4.8-mm-) diameter, hot-dip 

galvanized steel] wire. Mill-galvanized wire may be used at interior walls, unless 

otherwise indicated. 

F. Partition Top anchors:  0.097-inch- (2.5-mm-) thick metal plate with 3/8-inch- (10-mm-) 

diameter metal rod 6 inches (150 mm) long welded to plate and with closed-end plastic tube 

fitted over rod that allows rod to move in and out of tube.  Fabricate from steel, hot-dip 

galvanized after fabrication. 

G. Rigid Anchors:  Fabricate from steel bars 1-1/2 inches (38 mm) wide by 1/4 inch (6.4 mm) thick 

by 24 inches (600 mm) long, with ends turned up 2 inches (50 mm) or with cross pins, unless 

otherwise indicated. 

1. Corrosion Protection:  Hot-dip galvanized to comply with ASTM A 153/A 153M. 

H. Adjustable Masonry-Veneer Anchors 

1. General:  Provide anchors that allow vertical adjustment but resist tension and 

compression forces perpendicular to plane of wall, for attachment over sheathing to wood 

or metal studs, and as follows: 
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a. Structural Performance Characteristics:  Capable of withstanding a 100-lbf (445-

N) load in both tension and compression without deforming or developing play in 

excess of 0.05 inch (1.3 mm). 

2. Contractor's Option:  Unless otherwise indicated, provide any of the following types of 

anchors: 

3. Screw-Attached, Masonry-Veneer Anchors:  Units consisting of a wire tie and a metal 

anchor section. 

4. Slip-in, Masonry-Veneer Anchors:  Units consisting of a wire tie section and an anchor 

section designed to interlock with metal studs and be slipped into place as sheathing is 

installed. 

1) <Insert manufacturer's name; product name or designation.> 

2.10 EMBEDDED FLASHING MATERIALS 

A. Metal Flashing:  Provide metal flashing, where flashing is exposed or partly exposed and where 

indicated, complying with SMACNA's "Architectural Sheet Metal Manual" and as follows: 

1. Copper:  ASTM B 370, Temper H00 or H01, cold-rolled copper sheet, 10-oz./sq. ft. (3-

kg/sq. m) weight or 0.0135 inch (0.34 mm) thick for fully concealed flashing; 16-oz./sq. 

ft. (5-kg/sq. m) weight or 0.0216 inch (0.55 mm) thick elsewhere. 

2. Fabricate continuous flashings in sections 96 inches (2400 mm) long minimum, but not 

exceeding 12 feet (3.6 m). Provide splice plates at joints of formed, smooth metal 

flashing. 

3. Fabricate through-wall metal flashing embedded in masonry from copper, with ribs at 3-

inch (75-mm) intervals along length of flashing to provide an integral mortar bond. 

1) <Insert manufacturer's name; product name or designation.> 

4. Fabricate through-wall flashing with snaplock receiver on exterior face where indicated 

to receive counterflashing. 

5. Fabricate through-wall flashing with drip edge , unless otherwise indicated.  Fabricate by 

extending flashing 1/2 inch (13 mm) out from wall, with outer edge bent down 30 

degrees. 

6. Fabricate through-wall flashing with sealant stop unless otherwise indicated.  Fabricate 

by bending metal back on itself 3/4 inch (19 mm) at exterior face of wall and down into 

joint 3/8 inch (10 mm) to form a stop for retaining sealant backer rod. 

7. Fabricate metal [drip edges] [and] [sealant stops] for ribbed metal flashing from plain 

metal flashing of same metal as ribbed flashing and extending at least 3 inches (75 mm) 

into wall with hemmed inner edge to receive ribbed flashing and form a hooked seam.  

Form hem on upper surface of metal so that completed seam will shed water. 

8. Metal Drip Edges:  Fabricate from stainless steel.  Extend at least 3 inches (75 mm) into 

wall and 1/2 inch (13 mm) out from wall, with outer edge bent down 30 degrees. 

9. Metal Flashing Terminations:  Fabricate from stainless steel.  Extend at least 3 inches (75 

mm) into wall and out to exterior face of wall.  At exterior face of wall, bend metal back 

on itself for 3/4 inch (19 mm) and down into joint 3/8 inch (10 mm) to form a stop for 

retaining sealant backer rod. 

B. Flexible Flashing:  For flashing not exposed to the exterior, use one of the following, unless 

otherwise indicated: NOT F
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1. EPDM Flashing:  Sheet flashing product made from ethylene-propylene-diene 

terpolymer, complying with ASTM D 4637, 0.040 inch (1.0 mm) thick. 

a. Products: 

1) Carlisle Coatings & Waterproofing; Pre-Kleened EPDM Thru-Wall 

Flashing. 

2) Firestone Building Products; FlashGuard. 

3) Heckmann Building Products Inc.; No. 81 EPDM Thru-Wall Flashing. 

2.11 MISCELLANEOUS MASONRY ACCESSORIES 

A. Compressible Filler:  Premolded filler strips complying with ASTM D 1056, Grade 2A1; 

compressible up to 35 percent; of width and thickness indicated; formulated from neoprene 

PVC. 

B. Bond-Breaker Strips:  Asphalt-saturated, organic roofing felt complying with ASTM D 226, 

Type I (No. 15 asphalt felt). 

C. Weep/Vent Products:  Use one of ] the following, unless otherwise indicated: 

1. Wicking Material:  Absorbent rope, made from UV-resistant synthetic fiber, 1/4 to 3/8 

inch (6 to 10 mm) in diameter, in length required to produce 2-inch (50-mm) exposure on 

exterior and 18 inches (450 mm) in cavity between wythes.  Use only for weeps. 

2. Round Plastic Weep/Vent Tubing:  Medium-density polyethylene, 3/8-inch (9-mm) OD 

by 4 inches (100 mm) long. 

3. Rectangular Plastic Weep/Vent Tubing:  Clear butyrate, 3/8 by 1-1/2 by 3-1/2 inches (9 

by 38 by 89 mm) long. 

4. Cellular Plastic Weep/Vent:  One-piece, flexible extrusion made from UV-resistant 

polypropylene copolymer, full height and width of head joint and depth 1/8 inch (3 mm) 

less than depth of outer wythe, in color selected from manufacturer's standard. 

5. Mesh Weep/Vent:  Free-draining mesh; made from polyethylene strands, full height and 

width of head joint and depth 1/8 inch (3 mm) less than depth of outer wythe; in color 

selected from manufacturer's standard. 

6. Aluminum Weep Hole/Vent:  One-piece, L-shaped units made from sheet aluminum, 

designed to fit into a head joint and consisting of a vertical channel with louvers stamped 

in web and with a top flap to keep mortar out of the head joint; painted before installation 

to comply with Division 9 painting Sections in color approved by Architect to match that 

of mortar. 

7. Vinyl Weep Hole/Vent:  One-piece, offset, T-shaped units made from flexible, injection-

molded PVC, designed to fit into a head joint and consisting of a louvered vertical leg, 

flexible wings to seal against ends of masonry units, and a top flap to keep mortar out of 

the head joint; in color approved by Architect to match that of mortar. 

D. Cavity Drainage Material:  Free-draining mesh, made from polymer strands that will not 

degrade within the wall cavity. 
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1. Provide one of the following configurations: 

a. Sheets or strips full depth of cavity and installed to full height of cavity. 

2. Products: 

a. Archovations, Inc.; CavClear Masonry Mat. Or approved equal. 

E. Reinforcing Bar Positioners:  Wire units designed to fit into mortar bed joints spanning masonry 

unit cells with loops for holding reinforcing bars in center of cells.  Units are formed from 

0.142-inch (3.6-mm) steel wire, hot-dip galvanized after fabrication.  Provide units with either 

two loops or four loops as needed for number of bars indicated. 

1. AvailableProducts: 

a. Dayton Superior Corporation, Dur-O-Wal Division; D/A 810, D/A 812 or 

D/A 817. 

b. Heckmann Building Products Inc.; No. 376 Rebar Positioner. 

c. Hohmann & Barnard, Inc.; #RB or #RB-Twin Rebar Positioner. 

2.12 CAVITY-WALL INSULATION 

A. Extruded-Polystyrene Board Insulation:  ASTM C 578,, closed-cell product extruded with an 

integral skin. 

1. Products: 

a. Archovations, Inc.; CavClear XPS Insulation System. Or approved equal. 

1) Use of this product would preclude Cavity Drainage Material listed above. 

B. Adhesive:  Type recommended by insulation board manufacturer for application indicated. 

2.13 MASONRY CLEANERS 

A. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 

mortar/grout stains, efflorescence, and other new construction stains from new masonry without 

discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by 

cleaner manufacturer and manufacturer of masonry units being cleaned. 

1. Available Manufacturers: 

a. Diedrich Technologies, Inc. 

b. EaCo Chem, Inc. 

c. ProSoCo, Inc. 

2.14 MORTAR AND GROUT MIXES 

A. General:  Do not use admixtures, including pigments, air-entraining agents, accelerators, 

retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise 

indicated. 

1. Do not use calcium chloride in mortar or grout. 
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2. Limit cementitious materials in mortar for exterior and reinforced masonry to portland 

cement, mortar cement, and lime. 

3. Add cold-weather admixture (if used) at same rate for all mortar that will be exposed to 

view, regardless of weather conditions, to ensure that mortar color is consistent. 

2.15 SOURCE QUALITY CONTROL 

A. Owner will engage a qualified independent testing agency to perform source quality-control 

testing indicated below: 

1. Payment for these services will be made by Owner. 

2. Retesting of materials failing to comply with specified requirements shall be done at 

Contractor's expense. 

B. Concrete Masonry Unit Test:  For each type of unit furnished, per ASTM C 140. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions, with Installer present, for compliance with requirements for installation 

tolerances and other conditions affecting performance of work. 

1. Verify that foundations are within tolerances specified. 

2. Verify that reinforcing dowels are properly placed. 

B. Before installation, examine rough-in and built-in construction for piping systems to verify 

actual locations of piping connections. 

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

3.2 INSTALLATION, GENERAL 

A. Thickness:  Build cavity and composite walls and other masonry construction to full thickness 

shown.  Build single-wythe walls to actual widths of masonry units, using units of widths 

indicated. 

B. Build chases and recesses to accommodate items specified in this and other Sections. 

C. Leave openings for equipment to be installed before completing masonry.  After installing 

equipment, complete masonry to match the construction immediately adjacent to opening. 

D. Use full-size units without cutting if possible.  If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 

unchipped edges.  Allow units to dry before laying unless wetting of units is specified.  Install 

cut units with cut surfaces and, where possible, cut edges concealed. 

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 

textures. 
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1. Mix units from several pallets or cubes as they are placed. 

F. Matching Existing Masonry:  Match coursing, bonding, color, and texture of existing masonry. 

G. Comply with construction tolerances in ACI 530.1/ASCE 6/TMS 602 and with the following: 

1. For conspicuous vertical lines, such as external corners, door jambs, reveals, and 

expansion and control joints, do not vary from plumb by more than 1/8 inch in 10 feet (3 

mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 m), or 1/2 inch (12 mm) maximum. 

2. For vertical alignment of exposed head joints, do not vary from plumb by more than 1/4 

inch in 10 feet (6 mm in 3 m), or 1/2 inch (12 mm) maximum. 

3. For conspicuous horizontal lines, such as lintels, sills, parapets, and reveals, do not vary 

from level by more than 1/8 inch in 10 feet (3 mm in 3 m), 1/4 inch in 20 feet (6 mm in 6 

m), or 1/2 inch (12 mm) maximum. 

3.3 LAYING MASONRY WALLS 

A. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 

thicknesses and for accurate location of openings, movement-type joints, returns, and offsets.  

Avoid using less-than-half-size units, particularly at corners, jambs, and, where possible, at 

other locations. 

B. Bond Pattern for Exposed Masonry:  Unless otherwise indicated, lay exposed masonry in 

running bond; do not use units with less than nominal 4-inch (100-mm) horizontal face 

dimensions at corners or jambs. 

C. Lay concealed masonry with all units in a wythe in running bond or bonded by lapping not less 

than 4-inches (100-mm).  Bond and interlock each course of each wythe at corners.  Do not use 

units with less than nominal 4-inch (100-mm) horizontal face dimensions at corners or jambs. 

D. Stopping and Resuming Work:  Stop work by racking back units in each course from those in 

course below; do not tooth.  When resuming work, clean masonry surfaces that are to receive 

mortar, remove loose masonry units and mortar, and wet brick if required before laying fresh 

masonry. 

E. Built-in Work:  As construction progresses, build in items specified in this and other Sections.  

Fill in solidly with masonry around built-in items. 

F. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of 

metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core. 

G. Fill cores in hollow concrete masonry units with grout 24 inches (600 mm) under bearing plates, 

beams, lintels, posts, and similar items, unless otherwise indicated. 

H. Build non-load-bearing interior partitions full height of story to underside of solid floor or roof 

structure above, unless otherwise indicated. 

1. Install compressible filler in joint between top of partition and underside of structure 

above. 
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2. Fasten partition top anchors to structure above and build into top of partition.  Grout cells 

of CMUs solidly around plastic tubes of anchors and push tubes down into grout to 

provide 1/2-inch (13-mm) clearance between end of anchor rod and end of tube.  Space 

anchors [48 inches (1200 mm)] <Insert spacing> o.c., unless otherwise indicated. 

3. At fire-rated partitions, treat joint between top of partition and underside of structure 

above to comply with Division 7 Section "Fire-Resistive Joint Systems." 

3.4 COMPOSITE MASONRY 

A. Bond wythes of composite masonry together using one of the following methods: 

1. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not less 

than one metal tie for 16 inches (406 mm) o.c. horizontally and 16 inches (406 mm) o.c. 

vertically.  Stagger ties in alternate courses.  Provide additional ties within 12 inches (305 

mm) of openings and space not more than 36 inches (915 mm) apart around perimeter of 

openings.  At intersecting and abutting walls, provide ties at no more than 24 inches (610 

mm) o.c. vertically. 

a. Where bed joints of wythes do not align, use adjustable (two-piece) type ties. 

2. Masonry Joint Reinforcement:  Installed in horizontal mortar joints. 

a. Where bed joints of both wythes align, use ladder-type reinforcement extending 

across both wythes. 

B. Bond wythes of composite masonry together using bonding system indicated on Drawings. 

C. Collar Joints:  Solidly fill collar joints by parging face of first wythe that is laid and shoving 

units of other wythe into place. 

D. Corners:  Provide interlocking masonry unit bond in each wythe and course at corners, unless 

otherwise indicated. 

1. Provide continuity with masonry joint reinforcement at corners by using prefabricated L-

shaped units as well as masonry bonding. 

E. Intersecting and Abutting Walls:  Unless vertical expansion or control joints are shown at 

juncture, bond walls together as follows: 

1. Provide continuity with masonry joint reinforcement by using prefabricated T-shaped 

units. 

3.5 CAVITY WALLS 

A. Bond wythes of cavity walls together using one of the following methods: 

1. Individual Metal Ties:  Provide ties as shown installed in horizontal joints, but not less 

than one metal tie for 16 inches (406 mm) o.c. horizontally and 16 inches (406 mm) o.c. 

vertically.  Stagger ties in alternate courses.  Provide additional ties within 12 inches (305 

mm) of openings and space not more than 36 inches (915 mm) apart around perimeter of 
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openings.  At intersecting and abutting walls, provide ties at no more than 24 inches (610 

mm) o.c. vertically. 

a. Where bed joints of wythes do not align, use adjustable (two-piece) type ties. 

2. Header Bonding:  Provide masonry unit headers extending not less than 3 inches (76 mm) 

into each wythe.  Space headers not over [8 inches (203 mm)] [12 inches (305 mm)] clear 

horizontally and 16 inches (406 mm) clear vertically. 

3. Masonry Veneer Anchors:  Comply with requirements for anchoring masonry veneers. 

B. Bond wythes of cavity walls together using bonding system indicated on Drawings. 

C. Keep cavities clean of mortar droppings and other materials during construction.  Bevel beds 

away from cavity, to minimize mortar protrusions into cavity.  Do not attempt to trowel or 

remove mortar fins protruding into cavity. 

D. Coat cavity face of backup wythe to comply with Division 7 Section "Bituminous 

Dampproofing." 

E. Installing Cavity-Wall Insulation:  Place small dabs of adhesive, spaced approximately 12 

inches (300 mm) o.c. both ways, on inside face of insulation boards, or attach with plastic 

fasteners designed for this purpose.  Fit courses of insulation between wall ties and other 

confining obstructions in cavity, with edges butted tightly both ways.  Press units firmly against 

inside wythe of masonry or other construction as shown. 

1. Fill cracks and open gaps in insulation with crack sealer compatible with insulation and 

masonry. 

3.6 ANCHORING MASONRY TO STRUCTURAL MEMBERS 

A. Anchor masonry to structural members where masonry abuts or faces structural members to 

comply with the following: 

1. Provide an open space not less than 1/2 inch (13 mm) in width between masonry and 

structural member, unless otherwise indicated.  Keep open space free of mortar and other 

rigid materials. 

2. Anchor masonry to structural members with anchors embedded in masonry joints and 

attached to structure. 

3. Space anchors as indicated, but not more than 24 inches (610 mm) o.c. vertically and 36 

inches (915 mm) o.c. horizontally. 

3.7 CONTROL AND EXPANSION JOINTS 

A. General:  Install control and expansion joint materials in unit masonry as masonry progresses.  

Do not allow materials to span control and expansion joints without provision to allow for in-

plane wall or partition movement. 

B. Form control joints in concrete masonry using one of the following methods: NOT F
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1. Fit bond-breaker strips into hollow contour in ends of concrete masonry units on one side 

of control joint.  Fill resultant core with grout and rake out joints in exposed faces for 

application of sealant. 

2. Install preformed control-joint gaskets designed to fit standard sash block. 

3. Install interlocking units designed for control joints.  Install bond-breaker strips at joint.  

Keep head joints free and clear of mortar or rake out joint for application of sealant. 

4. Install temporary foam-plastic filler in head joints and remove filler when unit masonry is 

complete for application of sealant. 

C. Provide horizontal, pressure-relieving joints by either leaving an air space or inserting a 

compressible filler of width required for installing sealant and backer rod specified in Division 7 

Section "Joint Sealants," but not less than 3/8 inch (10 mm). 

1. Locate horizontal, pressure-relieving joints beneath shelf angles supporting masonry. 

3.8 LINTELS 

A. Install steel lintels where indicated. 

B. Provide concrete lintels where shown and where openings of more than 12 inches (305 mm) for 

brick-size units and 24 inches (610 mm) for block-size units are shown without structural steel 

or other supporting lintels. 

C. Provide minimum bearing of 8 inches (200 mm) at each jamb, unless otherwise indicated. 

3.9 FLASHING, WEEP HOLES, CAVITY DRAINAGE, AND VENTS 

A. General:  Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, 

other obstructions to downward flow of water in wall, and where indicated. avities, and where 

indicated.] 

B. Install flashing as follows, unless otherwise indicated: 

1. Prepare masonry surfaces so they are smooth and free from projections that could 

puncture flashing.  Where flashing is within mortar joint, place through-wall flashing on 

sloping bed of mortar and cover with mortar.  Before covering with mortar, seal 

penetrations in flashing with adhesive, sealant, or tape as recommended by flashing 

manufacturer. 

2. At multiwythe masonry walls, including cavity walls, extend flashing through outer 

wythe, turned up a minimum of 8 inches (200 mm), and through inner wythe to within 

1/2 inch (13 mm) of the interior face of wall in exposed masonry.  Where interior face of 

wall is to receive furring or framing, carry flashing completely through inner wythe and 

turn flashing up approximately 2 inches (50 mm) on interior face. 

C. Install single-wythe CMU flashing system in bed joints of CMU walls where indicated to 

comply with manufacturer's written instructions.  Install CMU cell pans with upturned edges 

located below face shells and webs of CMUs above and with weep spouts aligned with face of 

wall.  Install CMU web covers so that they cover upturned edges of CMU cell pans at CMU 

webs and extend from face shell to face shell. 
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D. Place pea gravel in cavities as soon as practical to a height equal to height of first course above 

top of flashing, but not less than 2 inches (50 mm), to maintain drainage. 

E. Place cavity drainage material in cavities to comply with configuration requirements for cavity 

drainage material in Part 2 "Miscellaneous Masonry Accessories" Article. 

3.10 FIELD QUALITY CONTROL 

A. Inspectors:  Owner will engage qualified independent inspectors to perform inspections and 

prepare reports.  Allow inspectors access to scaffolding and work areas, as needed to perform 

inspections. 

B. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to 

perform field tests and inspections indicated below and prepare test reports: 

1. Retesting of materials failing to comply with specified requirements shall be done at 

Contractor's expense. 

C. Concrete Masonry Unit Test:  For each type of unit provided, per ASTM C 140. 

3.11 PARGING 

A. Parge exterior faces of below-grade masonry walls, where indicated, in 2 uniform coats to a 

total thickness of 3/4 inch (19 mm).  Dampen wall before applying first coat and scarify first 

coat to ensure full bond to subsequent coat. 

B. Use a steel-trowel finish to produce a smooth, flat, dense surface with a maximum surface 

variation of 1/8 inch per foot (3 mm per 300 mm).  Form a wash at top of parging and a cove at 

bottom. 

C. Damp-cure parging for at least 24 hours and protect parging until cured. 

3.12 REPAIRING, POINTING, AND CLEANING 

A. Remove and replace masonry units that are loose, chipped, broken, stained, or otherwise 

damaged or that do not match adjoining units.  Install new units to match adjoining units; install 

in fresh mortar, pointed to eliminate evidence of replacement. 

B. Pointing:  During the tooling of joints, enlarge voids and holes, except weep holes, and 

completely fill with mortar.  Point up joints, including corners, openings, and adjacent 

construction, to provide a neat, uniform appearance.  Prepare joints for sealant application, 

where indicated. 

C. In-Progress Cleaning:  Clean unit masonry as work progresses by dry brushing to remove 

mortar fins and smears before tooling joints. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed masonry as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 
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2. Test cleaning methods on sample wall panel; leave one-half of panel uncleaned for 

comparison purposes.  Obtain Architect's approval of sample cleaning before proceeding 

with cleaning of masonry. 

3. Protect adjacent stone and nonmasonry surfaces from contact with cleaner by covering 

them with liquid strippable masking agent or polyethylene film and waterproof masking 

tape. 

4. Wet wall surfaces with water before applying cleaners; remove cleaners promptly by 

rinsing surfaces thoroughly with clear water. 

5. Clean brick by bucket-and-brush hand-cleaning method described in BIA Technical 

Notes 20. 

6. Clean concrete masonry by cleaning method indicated in NCMA TEK 8-2A applicable to 

type of stain on exposed surfaces. 

3.13 MASONRY WASTE DISPOSAL 

A. Salvageable Materials:  Unless otherwise indicated, excess masonry materials are Contractor's 

property.  At completion of unit masonry work, remove from Project site. 

1. Do not dispose of masonry waste as fill within 18 inches (450 mm) of finished grade. 

B. Excess Masonry Waste:  Remove excess clean masonry waste that cannot be used as fill, as 

described above, and other masonry waste, and legally dispose of off Owner's property. 

END OF SECTION 04 20 00 
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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. Cast stone trim including the following: 

a. Wall Caps. 

1.3 SUBMITTALS 

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

1. For cast stone units, include construction details, material descriptions, dimensions of 

individual components and profiles, and finishes. 

B. Shop Drawings:  Show fabrication and installation details for cast stone units.  Include 

dimensions, details of reinforcement and anchorages if any, and indication of finished faces. 

1. Include building elevations showing layout of units and locations of joints and anchors. 

C. Samples for Initial Selection:  For colored mortar. 

D. Samples for Verification: 

1. For each color and texture of cast stone required, 10 inches (250 mm) square in size. 

2. For colored mortar.  Make Samples using same sand and mortar ingredients to be used on 

Project. 

E. Qualification Data:  For manufacturer. 

F. Material Test Reports:  For each mix required to produce cast stone, based on testing according 

to ASTM C 1364. 

1. Provide test reports based on testing within previous two years. 
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1.4 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A qualified manufacturer of cast stone units similar to those 

indicated for this Project, that has sufficient production capacity to manufacture required units, 

and is a plant certified by the Cast Stone Institute. 

B. Source Limitations for Cast Stone:  Obtain cast stone units through single source from single 

manufacturer. 

C. Source Limitations for Mortar Materials:  Obtain mortar ingredients of a uniform quality, 

including color, from one manufacturer for each cementitious component and from one source 

or producer for each aggregate. 

D. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Coordinate delivery of cast stone to avoid delaying the Work and to minimize the need for on-

site storage. 

B. Pack, handle, and ship cast stone units in suitable packs or pallets. 

1. Lift with wide-belt slings; do not use wire rope or ropes that might cause staining.  Move 

cast stone units, if required, using dollies with wood supports. 

2. Store cast stone units on wood skids or pallets with nonstaining, waterproof covers, 

securely tied.  Arrange to distribute weight evenly and to prevent damage to units.  

Ventilate under covers to prevent condensation. 

C. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 

use cementitious materials that have become damp. 

D. Store mortar aggregates where grading and other required characteristics can be maintained and 

contamination can be avoided. 

1.6 PROJECT CONDITIONS 

A. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice 

or frost.  Do not build on frozen substrates.  Comply with cold-weather construction 

requirements in ACI 530.1/ASCE 6/TMS 602. 

1. Cold-Weather Cleaning:  Use liquid cleaning methods only when air temperature is 40 

deg F (4 deg C) and above and will remain so until cast stone has dried, but no fewer than 

seven days after completing cleaning. 

B. Hot-Weather Requirements:  Comply with hot-weather construction requirements in 

ACI 530.1/ASCE 6/TMS 602. NOT F
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PART 2 - PRODUCTS 

2.1 CAST STONE MATERIALS 

A. General:  Comply with ASTM C 1364 and the following: 

B. Coarse Aggregates:  Granite, quartz, or limestone complying with ASTM C 33; gradation and 

colors as needed to produce required cast stone textures and colors. 

C. Fine Aggregates:  Natural sand or crushed stone complying with ASTM C 33, gradation and 

colors as needed to produce required cast stone textures and colors. 

D. Color Pigment:  ASTM C 979, synthetic mineral-oxide pigments or colored water-reducing 

admixtures; color stable, nonfading, and resistant to lime and other alkalis. 

E. Admixtures:  Use only admixtures specified or approved in writing by Architect. 

1. Do not use admixtures that contain more than 0.1 percent water-soluble chloride ions by 

mass of cementitious materials.  Do not use admixtures containing calcium chloride. 

2. Use only admixtures that are certified by manufacturer to be compatible with cement and 

other admixtures used. 

3. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 

4. Water-Reducing, Retarding Admixture:  ASTM C 494/C 494M, Type D. 

5. Water-Reducing, Accelerating Admixture:  ASTM C 494/C 494M, Type E. 

F. Reinforcement:  Deformed steel bars complying with ASTM A 615/A 615M, Grade 60 

(Grade 420).  Use galvanized or epoxy-coated reinforcement when covered with less than 1-1/2 

inches (38 mm) of cast stone material. 

1. Epoxy Coating:  ASTM A 775/A 775M. 

2. Galvanized Coating:  ASTM A 767/A 767M. 

2.2 CAST STONE UNITS 

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

following: 

1. Hoyle Stone Products, Millington, MD 

B. Provide cast stone units complying with ASTM C 1364 using either the vibrant dry tamp or 

wet-cast method. 

1. Provide units that are resistant to freezing and thawing as determined by laboratory 

testing according to ASTM C 666/C 666M, Procedure A, as modified by ASTM C 1364. 

C. Fabricate units with sharp arris and accurately reproduced details, with indicated texture on all 

exposed surfaces unless otherwise indicated. 

1. Slope exposed horizontal surfaces 1:12 to drain unless otherwise indicated. 

2. Provide raised fillets at backs of sills and at ends indicated to be built into jambs. 
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3. Provide drips on projecting elements unless otherwise indicated. 

D. Fabrication Tolerances: 

1. Variation in Cross Section:  Do not vary from indicated dimensions by more than 1/8 

inch (3 mm). 

2. Variation in Length:  Do not vary from indicated dimensions by more than 1/360 of the 

length of unit or 1/8 inch (3 mm), whichever is greater, but in no case by more than 1/4 

inch (6 mm). 

3. Warp, Bow, and Twist:  Not to exceed 1/360 of the length of unit or 1/8 inch (3 mm), 

whichever is greater. 

4. Location of Grooves, False Joints, Holes, Anchorages, and Similar Features:  Do not vary 

from indicated position by more than 1/8 inch (3 mm) on formed surfaces of units and 3/8 

inch (10 mm) on unformed surfaces. 

E. Cure units as follows: 

1. Cure units in enclosed moist curing room at 95 to 100 percent relative humidity and 

temperature of 100 deg F (38 deg C) for 12 hours or 70 deg F (21 deg C) for 16 hours. 

2. Keep units damp and continue curing to comply with one of the following: 

a. No fewer than five days at mean daily temperature of 70 deg F (21 deg C) or 

above. 

b. No fewer than six days at mean daily temperature of 60 deg F (16 deg C) or above. 

c. No fewer than seven days at mean daily temperature of 50 deg F (10 deg C) or 

above. 

d. No fewer than eight days at mean daily temperature of 45 deg F (7 deg C) or 

above. 

F. Acid etch units after curing to remove cement film from surfaces to be exposed to view. 

G. Colors and Textures:  Match existing units. 

2.3 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for cold-weather 

construction.  Provide natural color or white cement as required to produce mortar color 

indicated. 

B. Hydrated Lime:  ASTM C 207, Type S. 

C. Portland Cement-Lime Mix:  Packaged blend of portland cement and hydrated lime containing 

no other ingredients. 

2.4 ACCESSORIES 

A. Anchors:  Type and size indicated, fabricated from Type 304 stainless steel complying with 

ASTM A 240/A 240M, ASTM A 276, or ASTM A 666. NOT F
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B. Dowels:  1/2-inch- (12-mm-) diameter, round bars, fabricated from Type 304 stainless steel 

complying with ASTM A 240/A 240M, ASTM A 276, or ASTM A 666. 

C. Proprietary Acidic Cleaner:  Manufacturer's standard-strength cleaner designed for removing 

mortar/grout stains, efflorescence, and other new construction stains from new masonry without 

discoloring or damaging masonry surfaces.  Use product expressly approved for intended use by 

cast stone manufacturer and expressly approved by cleaner manufacturer for use on cast stone 

and adjacent masonry materials. 

1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Diedrich Technologies, Inc. 

b. EaCo Chem, Inc. 

c. ProSoCo, Inc. 

2.5 MORTAR MIXES 

A. Do not use admixtures including pigments, air-entraining agents, accelerators, retarders, water-

repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated. 

1. Do not use calcium chloride in mortar or grout. 

B. Comply with ASTM C 270, Proportion Specification. 

1. For setting mortar, use Type N. 

2. For pointing mortar, use Type N. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

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

installation tolerances and other conditions affecting performance of work. 

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

3.2 SETTING CAST STONE IN MORTAR 

A. Set cast stone as indicated on Drawings.  Set units accurately in locations indicated with edges 

and faces aligned according to established relationships and indicated tolerances. 

1. Install anchors, supports, fasteners, and other attachments indicated or necessary to 

secure units in place. 

2. Coordinate installation of cast stone with installation of flashing specified in other 

Sections. 
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B. Wet joint surfaces thoroughly before applying mortar or setting in mortar. 

C. Set units in full bed of mortar with full head joints unless otherwise indicated. 

1. Set units with joints 1/4 to 3/8 inch (6 to 10 mm) wide unless otherwise indicated. 

2. Build anchors and ties into mortar joints as units are set. 

3. Fill dowel holes and anchor slots with mortar. 

4. Fill collar joints solid as units are set. 

5. Build concealed flashing into mortar joints as units are set. 

6. Keep head joints in coping and other units with exposed horizontal surfaces open to 

receive sealant. 

7. Keep joints at shelf angles open to receive sealant. 

D. Rake out joints for pointing with mortar to depths of not less than 3/8 inch (10 mm).  Rake 

joints to uniform depths with square bottoms and clean sides.  Scrub faces of units to remove 

excess mortar as joints are raked. 

E. Point mortar joints by placing and compacting mortar in layers not greater than 3/8 inch (10 

mm).  Compact each layer thoroughly and allow it to become thumbprint hard before applying 

next layer. 

F. Tool exposed joints slightly concave when thumbprint hard, using a jointer larger than joint 

thickness unless otherwise indicated. 

G. Provide sealant joints at copings and other horizontal surfaces, at expansion, control, and 

pressure-relieving joints, and at locations indicated. 

1. Keep joints free of mortar and other rigid materials. 

2. Build in compressible foam-plastic joint fillers where indicated. 

3. Form joint of width indicated, but not less than 3/8 inch (10 mm). 

4. Prime cast stone surfaces to receive sealant and install compressible backer rod in joints 

before applying sealant unless otherwise indicated. 

5. Prepare and apply sealant of type and at locations indicated to comply with applicable 

requirements in Division 07 Section "Joint Sealants." 

3.3 INSTALLATION TOLERANCES 

A. Variation from Plumb:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m) maximum. 

B. Variation from Level:  Do not exceed 1/8 inch in 10 feet (3 mm in 3 m) maximum. 

C. Variation in Joint Width:  Do not vary joint thickness more than 1/8 inch in 36 inches (3 mm in 

900 mm) or one-fourth of nominal joint width, whichever is less. 

D. Variation in Plane between Adjacent Surfaces (Lipping):  Do not vary from flush alignment 

with adjacent units or adjacent surfaces indicated to be flush with units by more than 1/16 inch 

(1.5 mm), except where variation is due to warpage of units within tolerances specified. NOT F
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3.4 ADJUSTING AND CLEANING 

A. Remove and replace stained and otherwise damaged units and units not matching approved 

Samples.  Cast stone may be repaired if methods and results are approved by Architect. 

B. Replace units in a manner that results in cast stone matching approved Samples, complying with 

other requirements, and showing no evidence of replacement. 

C. In-Progress Cleaning:  Clean cast stone as work progresses. 

1. Remove mortar fins and smears before tooling joints. 

2. Remove excess sealant immediately, including spills, smears, and spatter. 

D. Final Cleaning:  After mortar is thoroughly set and cured, clean exposed cast stone as follows: 

1. Remove large mortar particles by hand with wooden paddles and nonmetallic scrape hoes 

or chisels. 

2. Test cleaning methods on sample; leave one sample uncleaned for comparison purposes.  

Obtain Architect's approval of sample cleaning before proceeding with cleaning of cast 

stone. 

3. Protect adjacent surfaces from contact with cleaner by covering them with liquid 

strippable masking agent or polyethylene film and waterproof masking tape. 

4. Wet surfaces with water before applying cleaners; remove cleaners promptly by rinsing 

thoroughly with clear water. 

5. Clean cast stone by bucket-and-brush hand-cleaning method described in BIA 

Technical Notes 20. 

END OF SECTION 04 72 00 
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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. Roof deck. 

B. Related Requirements: 

1. Division 05 Section "Structural Steel Framing" for shop- and field-welded shear 

connectors. 

2. Division 05 Section "Metal Fabrications" for framing deck openings with miscellaneous 

steel shapes. 

3. Division 09 painting Sections for repair painting of primed deck and finish painting of 

deck. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of deck, accessory, and product indicated. 

B. LEED Submittals: 

1. Product Data for Credit MR 4:  For products having recycled content, documentation 

indicating percentages by weight of postconsumer and preconsumer recycled content.  

Include statement indicating cost for each product having recycled content. 

2. Laboratory Test Reports for Credit EQ 4:  For primers, documentation indicating that 

products comply with the testing and product requirements of the California Department 

of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from 

Various Sources Using Small-Scale Environmental Chambers." 

C. Shop Drawings: 

1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, 

cut deck openings, special jointing, accessories, and attachments to other construction. 

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Product Certificates:  For each type of steel deck. 
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C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified 

testing agency, indicating that each of the following complies with requirements: 

1. Power-actuated mechanical fasteners. 

2. Acoustical roof deck. 

D. Evaluation Reports:  For steel deck. 

E. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 

B. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, "Structural 

Welding Code - Sheet Steel." 

C. Electrical Raceway Units:  Provide UL-labeled cellular floor-deck units complying with UL 209 

and listed in UL's "Electrical Construction Equipment Directory" for use with standard header 

ducts and outlets for electrical distribution systems. 

D. FM Global Listing:  Provide steel roof deck evaluated by FM Global and listed in its "Approval 

Guide, Building Materials" for Class 1 fire rating and Class 1-90 windstorm ratings. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, storage, and 

handling. 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 

waterproof covering and ventilate to avoid condensation. 

1. Protect and ventilate acoustical cellular roof deck with factory-installed insulation to 

maintain insulation free of moisture. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according 

to AISI's "North American Specification for the Design of Cold-Formed Steel Structural 

Members." 

B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  

Identify products with appropriate markings of applicable testing agency. 

1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of 

another qualified testing agency. 
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C. Recycled Content of Steel Products:  Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than [25] <Insert number> percent. 

D. Low-Emitting Materials:  Paints and coatings shall comply with the testing and product 

requirements of the California Department of Health Services' "Standard Practice for the 

Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Environmental 

Chambers." 

2.2 ROOF DECK 

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

following: 

1. ASC Profiles, Inc.; a Blue Scope Steel company. 

2. Canam United States; Canam Group Inc. 

3. CMC Joist & Deck. 

4. Consolidated Systems, Inc.; Metal Dek Group. 

5. Cordeck. 

6. DACS, Inc. 

7. Epic Metals Corporation. 

8. Marlyn Steel Decks, Inc. 

9. New Millennium Building Systems, LLC. 

10. Nucor Corp.; Vulcraft Group. 

11. Roof Deck, Inc. 

12. Valley Joist; Subsidiary of EBSCO Industries, Inc. 

13. Verco Manufacturing Co. 

14. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation. 

 

B. Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI 

Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the 

following: 

1. Prime-Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), Grade 33 

(230)minimum, shop primed with manufacturer's standard baked-on, rust-inhibitive 

primer. 

a. Color:  Gray top surface with white underside. 

2. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade 33 (230) 

zinc coating. 

3. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), 

Grade 33 (230) zinc coating; cleaned, pretreated, and primed with manufacturer's 

standard baked-on, rust-inhibitive primer. 

a. Color:  Gray top surface with white underside. 

4. Deck Profile:  As indicated  

5. Profile Depth:  As indicated  

6. Design Uncoated-Steel Thickness:  As indicated 

7. Span Condition: As indicated 
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8. Side Laps:  Overlapped or interlocking seam at Contractor's option. 

2.3 ACCESSORIES 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 

requirements indicated. 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or pneumatically 

driven carbon-steel fasteners; or self-drilling, self-threading screws. 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-steel 

screws, No. 10 (4.8-mm) minimum diameter. 

D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 

E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 

psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of same 

material and finish as deck; of profile indicated or required for application. 

F. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, 

finish, and thickness as deck unless otherwise indicated. 

G. Galvanizing Repair Paint:  ASTM A 780 SSPC-Paint 20 or MIL-P-21035B, with dry film 

containing a minimum of 94 percent zinc dust by weight. 

H. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine supporting frame and field conditions for compliance with requirements for 

installation tolerances and other conditions affecting performance. 

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

3.2 INSTALLATION, GENERAL 

A. Install deck panels and accessories according to applicable specifications and commentary in 

SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section. 

B. Install temporary shoring before placing deck panels if required to meet deflection limitations. 

C. Locate deck bundles to prevent overloading of supporting members. 

D. Place deck panels on supporting frame and adjust to final position with ends accurately aligned 

and bearing on supporting frame before being permanently fastened.  Do not stretch or contract 

side-lap interlocks. 
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1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting 

panels. 

E. Place deck panels flat and square and fasten to supporting frame without warp or deflection. 

F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to deck. 

G. Provide additional reinforcement and closure pieces at openings as required for strength, 

continuity of deck, and support of other work. 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. 

I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical 

fasteners and install according to deck manufacturer's written instructions. 

3.3 ROOF-DECK INSTALLATION 

A. Fasten roof-deck panels to steel supporting members by arc spot (puddle) welds of the surface 

diameter indicated or arc seam welds with an equal perimeter that is not less than 1-1/2 inches 

(38 mm) long, and as follows: 

1. Weld Diameter:  5/8 inch (16 mm, nominal. 

2. Weld Spacing:  Weld edge and interior ribs of deck units with a minimum of two welds 

per deck unit at each support.  Space welds 18 inches (457 mm) apart, maximum 

3. Weld Washers:  Install weld washers at each weld location. 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 

between supports, at intervals not exceeding the lesser of 1/2 of the span or 18 inches (457 

mm), and as follows: 

1. Mechanically fasten with self-drilling, No. 10 (4.8-mm-) diameter or larger, carbon-steel 

screws. 

2. Mechanically clinch or button punch. 

3. Fasten with a minimum of 1-1/2-inch- (38-mm-) long welds. 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-1/2 

inches (38 mm), with end joints as follows: 

1. End Joints:  Lapped 2 inches (51 mm) minimum or butted at Contractor's option. 

D. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end 

closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld 

or mechanically fasten to substrate to provide a complete deck installation. 

1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated. 

E. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where 

indicated.  Install with adhesive according to manufacturer's written instructions to ensure 

complete closure. 
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3.4 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections. 

B. Field welds will be subject to inspection. 

C. Testing agency will report inspection results promptly and in writing to Contractor and 

Architect. 

D. Remove and replace work that does not comply with specified requirements. 

E. Additional inspecting, at Contractor's expense, will be performed to determine compliance of 

corrected work with specified requirements. 

3.5 PROTECTION 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces of deck 

with galvanized repair paint according to ASTM A 780 and manufacturer's written instructions. 

B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on both surfaces of 

prime-painted deck immediately after installation, and apply repair paint. 

1. Apply repair paint, of same color as adjacent shop-primed deck, to bottom surfaces of 

deck exposed to view. 

2. Wire brushing, cleaning, and repair painting of bottom deck surfaces are included in 

Division 09 Section. 

C. Repair Painting:  Wire brushing, cleaning, and repair painting of rust spots, welds, and abraded 

areas of both deck surfaces are included in Division 09 Section  

D. Provide final protection and maintain conditions to ensure that steel deck is without damage or 

deterioration at time of Substantial Completion. 

END OF SECTION 05 31 00 
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1 GENERAL 

 

1.1 RELATED DOCUMENTS 

 

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

Conditions and Division 1 Specification Sections, apply to this section. 

 

1.2 SUMMARY 

 

A. Types of cold-formed metal framing units include the following: 

 

1. Exterior wall framing. 

2. Interior wall framing. 

3. Exterior soffit framing. 

4. Interior soffit framing. 

 

1.3 SUBMITTALS 

 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 

 

B. Product Data:    For each type of cold-formed metal framing product and accessory indicated. 

 

C. Shop Drawings:   Show layout, spacings, sizes, thicknesses, and types of cold-formed metal 

framing; fabrication; and fastening and anchorage details, including mechanical fasteners.  

Show reinforcing channels, opening framing, supplemental framing, strapping, bracing, 

bridging, splices, accessories, connection details, and attachment to adjoining Work. 

 

1. For cold-formed metal framing indicated to comply with design loads, include 

structural analysis data signed and sealed by the qualified professional engineer 

responsible for their preparation. 

 

1.4 QUALITY ASSURANCE 

 

A. Component Design:  Calculate structural properties of studs in accordance with American 

Iron and Steel Institute (AISI) "Specification for Design of Cold-Formed Steel Structural 

Members." 

 

1. Engineering Responsibility:   Engage a qualified professional engineer to prepare 

design calculations, Shop Drawings, and other structural data. 

 

2. Professional Engineer Qualifications:   A professional engineer who is legally qualified 

to practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated.  Engineering services are defined as those 

performed for installations of cold-framed metal framing that are similar to those 

indicated for this Project in material, design, and extent. 

 

B. Welding:  Use qualified welders and comply with American Welding Society (AWS) D1.3, 

"Structural Welding Code - Sheet Steel." 

 

C. Fire-Rated Assemblies:  Where framing units are components of assemblies indicated for a 

fire-resistance rating, including those required for compliance with governing regulations, 

provide units that have been approved by governing authorities that have jurisdiction. 
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D. Pre-Installation Conference:  Prior to start of installation of metal framing systems, meet at 

project site with installers of other work including door and window frames and mechanical 

and electrical work.  Review areas of potential interference and conflicts, and coordinate 

layout and support provisions for interfacing work. 

 

1. Coordinate with provisions of Division 1 for project meetings. 

 

 

2 PRODUCTS 

 

2.1 MANUFACTURERS 

 

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

following: 

 

1. Alabama Metal Industries Corp. 

2. Dale Industries, Inc. 

3. Dietrich Industries, Inc. 

4. Marino Industries, Inc. 

5. Superior Steel Studs, Inc. 

6. USG Industries 

7. United States Steel 

8. Wheeling Corrugating Co. 

 

2.2 METAL FRAMING 

 

A. System Components:  Manufacturers' standard steel studs of type, size, shape, and gage as 

indicated or required for intended use. With each type of metal framing required, provide 

manufacturer's standard, steel runners (tracks), blocking, lintels, clip angles, shoes, 

reinforcements, fasteners, and accessories for applications indicated, as needed to provide a 

complete metal framing system. 

 

B. Materials and Finishes:  For 16-gage and heavier units, fabricate metal framing components 

of structural quality steel sheet with a minimum yield point of 40,000 psi; ASTM A 446, A 

570, or A 611. 

 

C. Provide prime-coated finish with one coat of shop-applied red-oxide, zinc-chromate, or other 

similar rust-inhibitive primer. 

 

1. Finish of installation accessories to match that of main framing components, unless 

otherwise indicated. 

 

D. Fasteners:  Provide nuts, bolts, washers, screws, and other fasteners with corrosion-resistant 

plated finish. 

 

E. Electrodes for Welding:  Comply with AWS Code and as recommended by stud 
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F. Faced Mineral Fiber Blanket/Batt Insulation:  Thermal insulation produced by combining 

mineral fibers of type described below with thermosetting resins to comply with ASTM C 

665 for Type III, Class A (blankets with reflective vapor-retarder membrane facing with 

flame spread of 25 or less); foil-scrim-kraft vapor-retarder membrane on one face, and as 

follows: 

 

1. Mineral fiber type:  Fibers manufactured from glass or slag. 

 

2. Surface burning characteristics:  Maximum flame spread and smoke developed values 

of 25 and 50, respectively. 

 

3. Flanged units:  Provide blankets/batts fabricated with facing incorporating 4-inch-wide 

flanges along their edges for attachment to framing members. 

 

2.3 FABRICATION 

 

A. Fastenings:  Attach similar components by welding.  Attach dissimilar components by 

welding, bolting, or screw fasteners, as standard with manufacturer. 

 

1. Wire tying of framing components is not permitted. 

 

B. Fabrication Tolerances:  Fabricate units to a maximum allowable tolerance variation from 

plumb, level, and true to line of 1/8 inch in 10 feet. 

 

 

3 EXECUTION 

 

3.1 INSTALLATION 

 

A. General:  Install metal framing systems in accordance with manufacturer's printed or written 

instructions and recommendations. 

 

B. Runner Tracks:  Install continuous tracks sized to match studs.  Align tracks accurately to 

layout at base and tops of studs.  Secure tracks as recommended by stud manufacturer for type 

of construction involved, except do not exceed 24 inches o.c. spacing for power-driven 

fasteners or 16 inches o.c. for other types of attachment.  Provide fasteners at corners and 

ends of tracks. 

 

C. Installation of Wall Studs:  Secure studs to top and bottom runner tracks by either welding or 

screw fastening at both inside and outside flanges. 

 

D. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or 

warped surfaces and similar requirements. 

 

E. Where stud system abuts structural columns or walls, including masonry walls, anchor ends 

of stiffeners to supporting structure. 

 

F. Install supplementary framing, blocking, and bracing in metal framing system wherever walls 

or partitions are indicated to support fixtures, equipment, services, casework, heavy trim and 

furnishings, and similar work requiring attachment to the wall or partition.  Where type of 

supplementary support is not otherwise indicated, comply with stud manufacturer's 

recommendations and industry standards in each case, considering weight or loading resulting 

from item supported. 
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G. Frame wall openings larger than 2 feet square with double stud at each jamb of frame except 

where more than two are either shown or indicated in manufacturer's instructions.  Install 

runner tracks and jack studs above and below wall openings.  Anchor tracks to jamb studs 

with stud shoes or by welding, and space jack studs same as full-height studs of wall.  Secure 

stud system wall opening frame in manner indicated. 

 

H. Frame both sides of expansion and control joints with separate studs; do not bridge the joint 

with components of stud system. 

 

I. Install horizontal stiffeners in stud system, spaced (vertical distance) at not more than 54 

inches o.c.  Weld at each intersection. 

 

J. Erection Tolerances:  Bolt or weld wall panels (at both horizontal and vertical junctures) to 

produce flush, even, true-to-line joints. 

 

1. Maximum variation in plane and true position between prefabricated assemblies should 

not exceed 1/16 inch. 

 

K. Field Painting:  Touch-up damaged shop-applied protective coatings.  Use compatible primer 

for prime-coated surfaces. 

 

 

END OF SECTION 05 40 00 
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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. Rough carpentry work not specified elsewhere and generally intended for support of other 

work. 

 

2. Miscellaneous blocking, grounds, nailers, and panels. 

 

B. Related Sections:  The following Sections contain requirements that relate to this Section: 

 

1. Division 3 for wood formwork. 

 

2. Division 5 for structural steel studs. 

 

1.3 SUBMITTALS 

 

A. General:  Submit the following according to Conditions of Contract and Division 1 Specification 

Sections. 

 

B. Wood treatment data from chemical treatment manufacturer.  Include chemical treatment 

manufacturer's instructions for handling, storing, installing, and finishing treated material. 

 

1. Preservative Treatment:  Include certification by treatment plant stating type of solution 

and pressure process used, net amount of preservative retained, and compliance with 

applicable standards. 

 

2. Fire-Retardant Treatment:  Include certification by treating plant that treated wood 

complies with specified requirements. 

 

3. Warranty:  Include warranty of chemical treatment manufacturer for each type of 

treatment. 

 

1.4 DELIVERY, STORAGE, AND HANDLING 

 

A. Delivery and Storage:  Keep materials under cover and dry.  Protect against exposure to weather 

and contact with damp or wet surfaces.  Stack material above ground level on uniformly spaced 

supports to prevent deformation. 

 

1. For material pressure treated with waterborne chemicals, place spacers between each 

bundle for air circulation. 

2 PRODUCTS 

 

2.1 LUMBER, GENERAL 
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A. Standards:  Furnish lumber manufactured to comply with PS 20 "American Softwood Lumber 

Standard" and with applicable grading rules of inspection agencies certified by American Lumber 

Standards Committee's (ALSC) Board of Review. 

 

B. Grade Stamps:  Furnish lumber with each piece factory-marked with grade stamp of inspection 

agency that indicates grading agency, grade, species, moisture content at time of surfacing, and 

mill. 

 

C. Sizes:  Provide nominal sizes indicated, complying with PS 20 except where actual sizes are 

specifically noted as being required. 

 

D. Surfacing:  Dressed lumber, S4S, unless otherwise indicated. 

 

2.2 DIMENSION LUMBER FOR CONCEALED CONDITIONS 

 

A. Species:  Any wood species listed by PS 20. 

 

B. Moisture Content:  S-DRY, KD 19 or MC 19 (19 percent maximum moisture content). 

 

C. Grade:  No. 2 or standard grade. 

 

2.3 CONSTRUCTION PANELS 

 

A. Standards:  Comply with requirements of PS 1 Voluntary Product Standard "Construction and 

Industrial Plywood" for veneer plywood and APA PRP-108 "Performance Standards and Policies 

for Structural-Use Panels" for performance-rated panels. 

 

1. Trademark:  Furnish construction panels that are each factory-marked with APA 

trademark for grade specified. 

 

B. Miscellaneous Concealed Panels:  APA-RATED SHEATHING, Exposure 1, fire-retardant 

treated, span rating to suit framing in each location. 

 

C. Electrical/Telephone Backing Panels:  APA-RATED SHEATHING, Exposure 1, fire-retardant 

treated, thickness as indicated but not less than 15/32 inch. 

 

2.4 FASTENERS 

 

A. General:  Where miscellaneous carpentry is exposed to weather, in ground contact, or in area of 

high relative humidity, provide fasteners with a hot-dip zinc coating per ASTM A 153 or of AISI 

Type 304 stainless steel. 

 

B. Nails, Wire, Brads and Staples:  FS FF-N-105. 

 

C. Bolts:  ASTM A 307, Grade A; with ASTM A 563 hex nuts and flat washers. 

 

2.5 PRESERVATIVE WOOD TREATMENT BY PRESSURE PROCESS 

 

A. General:  Obtain preservative-treated lumber complying with AWPA Standard C2.  Mark each 

treated item with AWPB or SPIB Quality Mark Requirements.  Coat surfaces cut after treatment 

to comply with AWPA M4. 
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B. Aboveground Wood Treatment:  Pressure treat with waterborne preservatives to a minimum 

retention of 0.25 pcf. 

 

1. Kiln-dry interior dimension lumber after treatment to 19 percent maximum moisture 

content. 

 

2. Kiln-dry interior construction panels after treatment to 15 percent maximum moisture 

content. 

 

3. Treat wood items indicated and in the following circumstances: 

 

a. In contact with roofing, flashing, or waterproofing. 

b. In contact with masonry or concrete. 

c. Within 18 inches of grade. 

 

C. Ground-Contact Wood Treatment:  Pressure treat with waterborne preservatives to a minimum 

retention of 0.40 pcf. 

 

2.6 FIRE-RETARDANT TREATMENT BY PRESSURE PROCESS 

 

A. General:  Identify treated wood with appropriate classification marking of Underwriters 

Laboratories Inc. or other testing and inspection agency acceptable to authorities having 

jurisdiction. 

 

B. Dimension Lumber:  Comply with AWPA C20. 

 

1. Treatment Type:  Interior Type A. 

 

C. Plywood:  Comply with AWPA C27. 

 

1. Treatment Types:  Interior Type A for protected wood and Exterior Type for wood 

exposed to weather. 

 

D. Inspect each piece after drying and discard damaged or defective pieces. 

 

 

3 EXECUTION 

 

3.1 INSTALLATION, GENERAL 

 

A. Discard units of material with defects that impair quality of miscellaneous carpentry and in sizes 

that would require an excessive number or poor arrangement of joints. 

 

B. Cut and fit miscellaneous carpentry accurately.  Install members plumb and true to line and level. 

 

C. Coat cut edges of preservative-treated wood to comply with AWPA M4. 

 

D. Securely fasten miscellaneous carpentry as indicated and according to applicable codes and 

recognized standards. 

 

E. Countersink nail heads on exposed carpentry work and fill holes. 

 

F. Use fasteners of appropriate type and length.  Predrill members when necessary to avoid splitting 

wood. 
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3.2 WOOD GROUNDS, NAILERS, BLOCKING, AND SLEEPERS 

 

A. Install where shown and where required for screeding or attachment of other work.  Cut and 

shape to required size.  Coordinate location with other work involved. 

 

B. Attach to substrates as required to support applied loading.  Countersink bolts and nuts flush with 

surfaces, unless otherwise indicated. 

 

3.3 CONSTRUCTION PANELS 

 

A. Comply with applicable installation recommendations in APA Form E30 "Design/Construction 

Guide--Residential & Commercial." 

 

 

END OF SECTION 06 10 53 
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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. Wall sheathing. 

2. Roof sheathing. 

3. Sheathing joint and penetration treatment. 

B. Related Requirements: 

1. Division 06 Section "Miscellaneous Rough Carpentry" for plywood backing panels. 

2. Division 07 Section "Weather Barriers" for water-resistive barrier applied over wall 

sheathing. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of process and factory-fabricated product.  Indicate component 

materials and dimensions and include construction and application details. 

1. Include data for fire-retardant treatment from chemical treatment manufacturer and 

certification by treating plant that treated plywood complies with requirements.  Include 

physical properties of treated materials. 

2. For fire-retardant treatments, include physical properties of treated plywood both before 

and after exposure to elevated temperatures, based on testing by a qualified independent 

testing agency according to ASTM D 5516. 

3. For products receiving a waterborne treatment, include statement that moisture content of 

treated materials was reduced to levels specified before shipment to Project site. 

4. Include copies of warranties from chemical treatment manufacturers for each type of 

treatment. 

1.4 INFORMATIONAL SUBMITTALS 

A. Evaluation Reports:  For following products, from ICC-ES: 

1. Fire-retardant-treated plywood. 

2. Foam-plastic sheathing. 

1.5 QUALITY ASSURANCE 
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A. Testing Agency Qualifications:  For testing agency providing classification marking for fire-

retardant-treated material, an inspection agency acceptable to authorities having jurisdiction that 

periodically performs inspections to verify that the material bearing the classification marking is 

representative of the material tested. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Stack panels flat with spacers beneath and between each bundle to provide air circulation.  

Protect sheathing from weather by covering with waterproof sheeting, securely anchored.  

Provide for air circulation around stacks and under coverings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Fire-Test-Response Characteristics:  For assemblies with fire-resistance ratings, provide 

materials and construction identical to those of assemblies tested for fire resistance per 

ASTM E 119 by a testing and inspecting agency acceptable to authorities having jurisdiction. 

1. Fire-Resistance Ratings:  Indicated by design designations from UL's "Fire Resistance 

Directory." 

2.2 WOOD PANEL PRODUCTS 

A. Emissions:  Products shall meet the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

B. Certified Wood:  For the following wood products, provide materials produced from wood 

obtained from forests certified by an FSC-accredited certification body to comply with 

FSC STD-01-001, "FSC Principles and Criteria for Forest Stewardship." 

1. Plywood. 

C. Plywood: Either DOC PS 1 or DOC PS 2 unless otherwise indicated. 

D. Thickness:  As needed to comply with requirements specified, but not less than thickness 

indicated. 

E. Factory mark panels to indicate compliance with applicable standard. 

2.3 FIRE-RETARDANT-TREATED PLYWOOD 

A. General:  Where fire-retardant-treated materials are indicated, use materials complying with 

requirements in this article that are acceptable to authorities having jurisdiction and with fire-

test-response characteristics specified as determined by testing identical products per test 

method indicated by a qualified testing agency. 
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B. Fire-Retardant-Treated Plywood by Pressure Process:  Products with a flame-spread index of 25 

or less when tested according to ASTM E 84, and with no evidence of significant progressive 

combustion when the test is extended an additional 20 minutes, and with the flame front not 

extending more than 10.5 feet (3.2 m) beyond the centerline of the burners at any time during 

the test. 

1. Use treatment that does not promote corrosion of metal fasteners. 

2. Exterior Type:  Treated materials shall comply with requirements specified above for 

fire-retardant-treated plywood by pressure process after being subjected to accelerated 

weathering according to ASTM D 2898.  Use for exterior locations and where indicated. 

3. Interior Type A:  Treated materials shall have a moisture content of 28 percent or less 

when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where 

exterior type is not indicated. 

4. Design Value Adjustment Factors:  Treated lumber plywood shall be tested according 

ASTM D 5516 and design value adjustment factors shall be calculated according to 

ASTM D 6305.  Span ratings after treatment shall be not less than span ratings 

specified.  For roof sheathing and where high-temperature fire-retardant treatment is 

indicated, span ratings for temperatures up to 170 deg F (76 deg C) shall be not less than 

span ratings specified. 

C. Kiln-dry material after treatment to a maximum moisture content of 15 percent.  Do not use 

material that is warped or does not comply with requirements for untreated material. 

D. Identify fire-retardant-treated plywood with appropriate classification marking of qualified 

testing agency. 

E. Application:  Treat plywood indicated on Drawings, and the following: 

1. Roof and wall sheathing within 48 inches (1220 mm) of fire walls. 

2. Roof sheathing. 

2.4 WALL SHEATHING 

A. Glass-Mat Gypsum Wall Sheathing:  ASTM C 1177/1177M. 

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following: 

a. CertainTeed Corporation; GlasRoc. 

b. G-P Gypsum Corporation; Dens-Glass Gold. 

c. United States Gypsum Co.; Securock. 

2. Type and Thickness:   5/8 inch (15.9 mm) thick. 

3. Size:  48 by 96 inches (1219 by 2438 mm) for vertical installation. 

B. Foil-Faced, Polyisocyanurate-Foam Wall Sheathing:  ASTM C 1289, Type I or Type II, Class 2, 

rigid, cellular, polyisocyanurate thermal insulation.  Foam-plastic core and facings shall have a 

flame-spread index of 25 or less when tested individually. NOT F
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

a. Atlas Roofing Corporation. 

b. Dow Chemical Company (The). 

c. Rmax, Inc. 

2. Thickness:  [1 inch (25 mm)]. 

2.5 ROOF SHEATHING 

A. Plywood Roof Sheathing:  Exposure 1, Structural I sheathing. 

1. Span Rating:  Not less than 24/0. 

2. Nominal Thickness:  Not less than 1/2 inch (13 mm). 

2.6 FASTENERS 

A. General:  Provide fasteners of size and type indicated that comply with requirements specified 

in this article for material and manufacture. 

B. Power-Driven Fasteners:  NES NER-272. 

C. Screws for Fastening Wood Structural Panels to Cold-Formed Metal Framing:  ASTM C 954, 

except with wafer heads and reamer wings, length as recommended by screw manufacturer for 

material being fastened. 

1. For wall and roof sheathing panels, provide screws with organic-polymer or other 

corrosion-protective coating having a salt-spray resistance of more than 800 hours 

according to ASTM B 117. 

D. Screws for Fastening Gypsum Sheathing to Cold-Formed Metal Framing:  Steel drill screws, in 

length recommended by sheathing manufacturer for thickness of sheathing to be attached, with 

organic-polymer or other corrosion-protective coating having a salt-spray resistance of more 

than 800 hours according to ASTM B 117. 

1. For steel framing less than 0.0329 inch (0.835 mm) thick, use screws that comply with 

ASTM C 1002. 

2. For steel framing from 0.033 to 0.112 inch (0.84 to 2.84 mm) thick, use screws that 

comply with ASTM C 954. 

2.7 SHEATHING JOINT-AND-PENETRATION TREATMENT MATERIALS 

A. Sealant for Glass-Mat Gypsum Sheathing:  Silicone emulsion sealant complying with 

ASTM C 834, compatible with sheathing tape and sheathing and recommended by tape and 

sheathing manufacturers for use with glass-fiber sheathing tape and for covering exposed 

fasteners. 
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1. Sheathing Tape:  Self-adhering glass-fiber tape, minimum 2 inches (50 mm) wide, 10 by 

10 or 10 by 20 threads/inch (390 by 390 or 390 by 780 threads/m), of type recommended 

by sheathing and tape manufacturers for use with silicone emulsion sealant in sealing 

joints in glass-mat gypsum sheathing and with a history of successful in-service use. 

B. Sheathing Tape for Foam-Plastic Sheathing:  Pressure-sensitive plastic tape recommended by 

sheathing manufacturer for sealing joints and penetrations in sheathing. 

2.8 MISCELLANEOUS MATERIALS 

A. Adhesives for Field Gluing Panels to Framing:  Formulation complying with ASTM D 3498 

that is approved for use with type of construction panel indicated by manufacturers of both 

adhesives and panels. 

1. Adhesives shall have a VOC content of 50 g/L or less when calculated according to 

40 CFR 59, Subpart D (EPA Method 24). 

2. Adhesives shall comply with the testing and product requirements of the California 

Department of Health Services' "Standard Practice for the Testing of Volatile Organic 

Emissions from Various Sources Using Small-Scale Environmental Chambers." 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Do not use materials with defects that impair quality of sheathing or pieces that are too small to 

use with minimum number of joints or optimum joint arrangement.  Arrange joints so that 

pieces do not span between fewer than three support members. 

B. Cut panels at penetrations, edges, and other obstructions of work; fit tightly against abutting 

construction unless otherwise indicated. 

C. Securely attach to substrate by fastening as indicated, complying with the following: 

1. NES NER-272 for power-driven fasteners. 

2. Table 2304.9.1, "Fastening Schedule," in ICC's "International Building Code." 

3. Table R602.3(1), "Fastener Schedule for Structural Members," and Table R602.3(2), 

"Alternate Attachments," in ICC's "International Residential Code for One- and Two-

Family Dwellings." 

D. Coordinate wall and roof sheathing installation with flashing and joint-sealant installation so 

these materials are installed in sequence and manner that prevent exterior moisture from passing 

through completed assembly. 

E. Do not bridge building expansion joints; cut and space edges of panels to match spacing of 

structural support elements. 

F. Coordinate sheathing installation with installation of materials installed over sheathing so 

sheathing is not exposed to precipitation or left exposed at end of the workday when rain is 

forecast. 
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3.2 WOOD STRUCTURAL PANEL INSTALLATION 

A. General:  Comply with applicable recommendations in APA Form No. E30, "Engineered Wood 

Construction Guide," for types of structural-use panels and applications indicated. 

B. Fastening Methods:  Fasten panels as indicated below: 

1. Wall and Roof Sheathing: 

a. Nail to wood framing.  Apply a continuous bead of glue to framing members at 

edges of wall sheathing panels. 

b. Screw to cold-formed metal framing. 

c. Space panels 1/8 inch (3 mm) apart at edges and ends. 

3.3 GYPSUM SHEATHING INSTALLATION 

A. Comply with GA-253 and with manufacturer's written instructions. 

1. Fasten gypsum sheathing to cold-formed metal framing with screws. 

2. Install boards with a 3/8-inch (9.5-mm) gap where non-load-bearing construction abuts 

structural elements. 

3. Install boards with a 1/4-inch (6.4-mm) gap where they abut masonry or similar materials 

that might retain moisture, to prevent wicking. 

B. Apply fasteners so heads bear tightly against face of sheathing, but do not cut into facing. 

C. Horizontal Installation:  Install sheathing with V-grooved edge down and tongue edge up.  

Interlock tongue with groove to bring long edges in contact with edges of adjacent boards 

without forcing.  Abut ends of boards over centers of studs, and stagger end joints of adjacent 

boards not less than one stud spacing.  Attach boards at perimeter and within field of board to 

each steel stud. 

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 

inch (9.5 mm) from edges and ends of boards. 

2. For sheathing under stucco cladding, boards may be initially tacked in place with screws 

if overlying self-furring metal lath is screw-attached through sheathing to studs 

immediately after sheathing is installed. 

D. Vertical Installation:  Install board vertical edges centered over studs.  Abut ends and edges of 

each board with those of adjacent boards.  Attach boards at perimeter and within field of board 

to each stud. 

1. Space fasteners approximately 8 inches (200 mm) o.c. and set back a minimum of 3/8 

inch (9.5 mm) from edges and ends of boards. 

2. For sheathing under stucco cladding, boards may be initially tacked in place with screws 

if overlying self-furring metal lath is screw-attached through sheathing to studs 

immediately after sheathing is installed. 

E. Seal sheathing joints according to sheathing manufacturer's written instructions. 

1. Apply glass-fiber sheathing tape to glass-mat gypsum sheathing joints and apply and 

trowel silicone emulsion sealant to embed entire face of tape in sealant.  Apply sealant to 
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exposed fasteners with a trowel so fasteners are completely covered.  Seal other 

penetrations and openings. 

3.4 FOAM-PLASTIC SHEATHING INSTALLATION 

A. Comply with manufacturer's written instructions. 

B. Foam-Plastic Wall Sheathing:  Install vapor-relief strips or equivalent for permitting escape of 

moisture vapor that otherwise would be trapped in stud cavity behind sheathing. 

C. Apply sheathing tape to joints between foam-plastic sheathing panels and at items penetrating 

sheathing.  Apply at upstanding flashing to overlap both flashing and sheathing. 

END OF SECTION 06 16 00 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

06 16 00 - 8 SHEATHING 

 

 

 

 

THIS PAGE INTENTIONALLY LEFT BLANK 

 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
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PART 1 -  GENERAL 

 

1.1 SUMMARY 

A. Section Includes:  Integrally bonded vapor protection for concrete slab on grade areas in the 

following locations: 

1. Below terrazzo finished floors. 

B. Related Sections: 

1. Underslab aggregate base:  Division 2. 

2. Premolded expansion joint filler and cast-in-place concrete:  Division 2. 

3. Premolded rib closers in metal deck:  Division 5. 

4. Below slab vapor barriers in areas not mentioned above:  Division 03300. 

C. Definition:  The term “vapor barrier” shall have the same meaning as “vapor retarder” unless 

specifically stated otherwise.  The term “vapor barrier” where used on drawings shall mean vapor 

retarder. 

1.2 REFERENCES 

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

1. ASTM D412 Standard Test Methods for Vulcanized Rubber and Thermoplastic Rubbers 

and Thermoplastic Elastomers-Tension. 

2. ASTM D903 Standard Test Method for Peel or Stripping Strength of Adhesive Bonds. 

3. ASTM D1709 Standard Test Methods for Impact Resistance of Plastic Film by the Free-

Falling Dart Method. 

4. ASTM D3767 Standard Practice for Rubber-Measurement of Dimensions. 

5. ASTM E96 Standard Test Methods for Water Vapor Transmission of Materials. 

6. ASTM E154 Standard Test Methods for Water Vapor Retarders used in contact with 

earth under concrete slabs, on walls, or as ground cover. 

7. ASTM E1643 Standard Practice for Installation of Water Vapor Retarders used in 

contact with earth or granular fill under concrete slabs. 

8. ASTM E1745 Standard Specification for Water Vapor Retarders used in contact with soil 

or granular fill under concrete slabs. 

1.3 PERFORMANCE REQUIREMENTS 

A. Slab Vapor Barrier 

Property Value 

Color White 

Thickness, nominal, ASTM D3767, Method A 0.021” (0.5mm) 

Water vapor permeance, ASTM E96, Method B 0.03 perm (1.72 ng/(Pa x s x m
2
)) 

Tensile strength, ASTM E154 68 lb/in (992 N/m) 

Elongation, ASTM D412 300% 

Puncture resistance, ASTM D1709 3300 gms 

Peel adhesion to concrete, ASTM D903 > 4 lb/in 
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1.4 QUALITY ASSURANCE 

A. Work shall be performed by contractor experienced in this type of application. 

B. Vapor barrier and joint sealant material must be from same manufacturer. 

PART 2 -  PRODUCTS 

2.1 MATERIALS 

A. Slab Vapor Barrier 

1. Product Description:  A 21 mil, high performance vapor barrier that forms a unique seal 

to the underside of concrete floor slabs.  The membrane shall be engineered for use 

below slabs on grade with moisture impermeable or moisture sensitive floor finishes that 

require the highest level of vapor protection.  The membrane is loose laid onto the 

prepared sub-base, forming overlaps that can be either mechanically secured or taped.  

The unique bond of membrane to concrete provides continuity of vapor protection at 

laps. 

2. Composition and Materials:  Comprising a highly durable polyolefin sheet and a specially 

developed, nontacky adhesive coating, the membrane seals to liquid concrete to provide 

integrally bonded vapor protection. 

3. Sizes: 

a. Rolls – 1.2 x 35 m 

b. Roll Area – 42 m
2
 

c. Roll Weight – Approximately 37 kg 

2.2 MANUFACTURERS 

A. Grace Construction Products, Florprufe 120 Vapor Barrier; 

B. Approved Equal. 

PART 3 -  EXECUTION 

3.1 INSTALLATION 

A. Complete rolls should be handled by two persons.  The membrane can be applied at temperatures 

of –4 degrees C or above.  Membrane installation is unaffected by wet weather.  Lap with the 

100 mm wide Preprufe Tape, using the lap line for alignment.  Remove plastic release liner to 

ensure bond to conrete. 

B. Penetrations:  Mix and apply Bituthene Liquid Membrane detailing compound to seal around 

penetrations such as drainage pipes, etc. 

C. Concrete Placement:  Place concrete within 30 days.  Inspect membrane and repair any damage 

with patches of Preprufe Tape.  Ensure all liner is removed from membrane and tape before 

concreting.   

D. Installation and detailing of the membrane are generally in accordance with ASTM E1643. 
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E. Preparatory Work:  Prepare substrate in accordance with ACI 302.1R Section 4.1.  Install the 

membrane over the leveled and compacted base.  Place the membrane with the smooth side 

down and the plastic liner side up facing toward the concrete slab.  Remove and discard plastic 

liner.  End laps should be staggered to avoid a buildup of layers.  Succeeding sheets should be 

accurately positioned to overlap the previous sheet 50 mm along the marked lap line. 

3.2 APPLICATION 

A. Mechanical Fastening Method 

1. To prevent the membrane from moving and gaps opening, the laps should be fastened 

together at 1 m maximum centers.  Fix through the center of the lap area using 12 mm 

long washer-head self-tapping galvanized screws or similar allowing the head of the 

screw to bed into the adhesive compound to self-seal.  It is not necessary to fix the 

membrane to the substrate, only to itself.  Ensure the membrane lies flat and no openings 

occur.  Alternatively, laps may be fastened by placing a 76 mm strip of Preprufe Tape 

0.91 m on center.  Additional fastening may be required at corners, details, etc.  

Continuity is achieved once the slab is poured and the bond to concrete develops. 

B. Taped Lap Method 

1. For additional security, use Grace Preprufe Tape to secure and seal the overlaps. 

 

 

END OF SECTION 07 19 00 
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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. Insulation under slabs-on-grade. 

 

2. Foundation wall insulation. 

 

3. Concealed building insulation. 

 

B. Related Sections include the following: 

 

1. Division 2 for insulated drainage panels. 

 

2. Division 3 cast-in-place concrete. 

 

3. Division 4 for insulation installed in cavity walls. 

 

4. Division 7 for insulation specified as part of roofing construction. 

 

5. Division 9 for insulation installed as part of metal-framed wall and partition 

assemblies. 

 

6. Division 15 mechanical system insulation. 

 

1.3 SUBMITTALS 

 

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

 

B. Samples for Verification:  Full-size units for each type of exposed insulation indicated. 

 

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

testing agency, for insulation products. 

 

D. Research/Evaluation Reports:  For foam-plastic insulation. 

 

1.4 QUALITY ASSURANCE 

 

A. Source Limitations:  Obtain each type of building insulation through one source. 

 

B. Fire-Test-Response Characteristics:  Provide insulation and related materials with the 

fire-test-response characteristics indicated, as determined by testing identical products per test 

method indicated below by UL or another testing and inspecting agency acceptable to 

authorities having jurisdiction.  Identify materials with appropriate markings of applicable 

testing and inspecting agency. 

 

1. Surface-Burning Characteristics:  ASTM E 84. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

07 21 00 - 2 BUILDING INSULATION 

2. Fire-Resistance Ratings:  ASTM E 119. 

 

3. Combustion Characteristics:  ASTM E 136. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Protect insulation materials from physical damage and from deterioration by moisture, soiling, 

and other sources.  Store inside and in a dry location.  Comply with manufacturer's written 

instructions for handling, storing, and protecting during installation. 

 

B. Protect plastic insulation as follows: 

 

1. Do not expose to sunlight, except to extent necessary for period of installation and 

concealment. 

 

2. Protect against ignition at all times.  Do not deliver plastic insulating materials to 

Project site before installation time. 

 

3. Complete installation and concealment of plastic materials as rapidly as possible in 

each area of construction. 

 

 

2 PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

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

following: 

 

1. Extruded-Polystyrene Board Insulation: 

 

a. Dow Chemical Company. 

b. Owens Corning. 

c. Tenneco Building Products. 

 

2. Extruded-Polystyrene Drainage Panels: 

 

a. DiversiFoam Products. 

b. Dow Chemical Company. 

c. Owens Corning. 

 

3. Glass-Fiber Insulation: 

 

a. CertainTeed Corporation. 

b. Johns Manville Corporation. 

c. Owens Corning. 

 

2.2 INSULATING MATERIALS 

 

A. General:  Provide insulating materials that comply with requirements and with referenced 

standards. 
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1. Preformed Units:  Sizes to fit applications indicated; selected from manufacturer's 

standard thicknesses, widths, and lengths. 

 

B. Extruded-Polystyrene Board Insulation:  ASTM C 578, of type and density indicated below, 

with maximum flame-spread and smoke-developed indices of 75 and 450, respectively: 

 

1. Type IV, 1.60 lb/cu. ft. (26 kg/cu. m), unless otherwise indicated. 

 

C. Foil-Faced, Glass-Fiber Board Insulation:  ASTM C 612, Type IA or Types IA and IB; faced 

on one side with foil-scrim-kraft or foil-scrim-polyethylene vapor retarder, with maximum 

flame-spread and smoke-developed indices of 25 and 50, respectively; and of the following 

properties: 

 

1. Nominal density of 2.25 lb/cu. ft. (36 kg/cu. m), thermal resistivity of 4.3 deg F x h x 

sq. ft./Btu x in. at 75 deg F (29.8 K x m/W at 24 deg C). 

 

2.3 AUXILIARY INSULATING MATERIALS 

 

A. Adhesive for Bonding Insulation:  Product with demonstrated capability to bond insulation 

securely to substrates indicated without damaging insulation and substrates. 

 

2.4 INSULATION FASTENERS 

 

A. Available Products:  Subject to compliance with requirements, products that may be 

incorporated into the Work include, but are not limited to, the following: 

 

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

 

1. Adhesively Attached, Spindle-Type Anchors: 

 

a. AGM Industries, Inc.; Series T TACTOO Insul-Hangers. 

b. Eckel Industries of Canada Limited; Stic-Klip Type N Fasteners. 

c. Gemco; Spindle Type. 

 

2. Anchor Adhesives: 

 

a. AGM Industries, Inc.; TACTOO Adhesive. 

b. Eckel Industries of Canada Limited; Stic-Klip Type S Adhesive. 

c. Gemco; Tuff Bond Hanger Adhesive. 

 

C. Adhesively Attached, Spindle-Type Anchors:  Plate welded to projecting spindle; capable of 

holding insulation of thickness indicated securely in position indicated with self-locking 

washer in place; and complying with the following requirements: 

 

1. Plate:  Perforated galvanized carbon-steel sheet, 0.030 inch (0.762 mm) thick by 2 

inches (50 mm) square. 

 

2. Spindle:  Copper-coated, low carbon steel, fully annealed, 0.105 inch (2.67 mm) in 

diameter, length to suit depth of insulation indicated. 

D. Anchor Adhesive:  Product with demonstrated capability to bond insulation anchors securely 

to substrates indicated without damaging insulation, fasteners, and substrates. 
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3 EXECUTION 

 

3.1 EXAMINATION 

 

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

for Sections in which substrates and related work are specified and other conditions affecting 

performance. 

 

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

 

3.2 PREPARATION 

 

A. Clean substrates of substances harmful to insulations or vapor retarders, including removing 

projections capable of puncturing vapor retarders or of interfering with insulation attachment. 

 

B. Close off openings in cavities receiving poured-in-place insulation to prevent escape of 

insulation.  Provide bronze or stainless-steel screens (inside) where openings must be 

maintained for drainage or ventilation. 

 

3.3 INSTALLATION, GENERAL 

 

A. Comply with insulation manufacturer's written instructions applicable to products and 

application indicated. 

 

B. Install insulation that is undamaged, dry, and unsoiled and that has not been left exposed at 

any time to ice and snow. 

 

C. Extend insulation in thickness indicated to envelop entire area to be insulated.  Cut and fit 

tightly around obstructions and fill voids with insulation.  Remove projections that interfere 

with placement. 

 

D. Water-Piping Coordination:  If water piping is located on inside of insulated exterior walls, 

coordinate location of piping to ensure that it is placed on warm side of insulation and 

insulation encapsulates piping. 

 

E. Apply single layer of insulation to produce thickness indicated, unless multiple layers are 

otherwise shown or required to make up total thickness. 

 

3.4 INSTALLATION OF PERIMETER AND UNDER-SLAB INSULATION 

 

A. On vertical surfaces, set units in adhesive applied according to manufacturer's written 

instructions.  Use adhesive recommended by insulation manufacturer. 

 

1. If not indicated, extend insulation a minimum of 24 inches (610 mm) below exterior 

grade line. 
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3.5 INSTALLATION OF GENERAL BUILDING INSULATION 

 

A. Apply insulation units to substrates by method indicated, complying with manufacturer's 

written instructions.  If no specific method is indicated, bond units to substrate with adhesive 

or use mechanical anchorage to provide permanent placement and support of units. 

 

B. Seal joints between closed-cell (nonbreathing) insulation units by applying adhesive, mastic, 

or sealant to edges of each unit to form a tight seal as units are shoved into place.  Fill voids 

in completed installation with adhesive, mastic, or sealant as recommended by insulation 

manufacturer. 

 

C. Set vapor-retarder-faced units with vapor retarder to warm side of construction, unless 

otherwise indicated.  Do not obstruct ventilation spaces, except for firestopping. 

 

1. Tape joints and ruptures in vapor retarder, and seal each continuous area of insulation 

to surrounding construction to ensure airtight installation. 

 

D. Install mineral-fiber blankets in cavities formed by framing members according to the 

following requirements: 

 

1. Use blanket widths and lengths that fill the cavities formed by framing members.  If 

more than one length is required to fill cavity, provide lengths that will produce a snug 

fit between ends. 

 

2. Place blankets in cavities formed by framing members to produce a friction fit between 

edges of insulation and adjoining framing members. 

 

3. For metal-framed wall cavities where cavity heights exceed 96 inches (2438 mm), 

support unfaced blankets mechanically and support faced blankets by taping stapling 

flanges to flanges of metal studs. 

 

E. Install board insulation on concrete substrates by adhesively attached, spindle-type insulation 

anchors as follows: 

 

1. Fasten insulation anchors to concrete substrates with insulation anchor adhesive 

according to anchor manufacturer's written instructions.  Space anchors according to 

insulation manufacturer's written instructions for insulation type, thickness, and 

application indicated. 

 

2. After adhesive has dried, install board insulation by pressing insulation into position 

over spindles and securing it tightly in place with insulation-retaining washers, taking 

care not to compress insulation below indicated thickness. 

 

3. Where insulation will not be covered by other building materials, apply capped 

washers to tips of spindles. 

 

F. Stuff glass-fiber, loose-fill insulation into miscellaneous voids and cavity spaces where 

shown.  Compact to approximately 40 percent of normal maximum volume equaling a density 

of approximately 2.5 lb/cu. ft. (40 kg/cu. m). 

 

3.6 PROTECTION 

 

A. Protect installed insulation from damage due to harmful weather exposures, physical abuse, 

and other causes.  Provide temporary coverings or enclosures where insulation is subject to 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

07 21 00 - 6 BUILDING INSULATION 

abuse and cannot be concealed and protected by permanent construction immediately after 

installation. 

 

 

END OF SECTION 07 21 00 
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1 GENERAL 

 

1.1 DESCRIPTION OF WORK 

 

A. Extent of each type of flashing and sheet metal work is indicated on the drawings and by the 

provisions of this section. 

 

B. Preparation, cleaning and priming of substrate. 

 

C. Without restricting the volume, quantity or generality of the preceding paragraph, work included 

under this Section shall consist of but not be limited to: 

 

1. Flashing and sheet metal work pertaining to roofing. 

 

2. Equipment curb counterflashing (when not a sufficient integral part of equipment cap). 

 

3. Copings, counterflashings and fascias. 

 

1.2 RELATED SECTIONS 

 

A. Section 07712 - Preformed Sheet Metal 

 

1.3 REFERENCES 

 

A. American Society for Testing and Materials (ASTM)  

 

ASTM B101  - Class A Lead Coated Copper Sheets 

ASTM B209  - Alloy 3003, Temper H14 Aluminum and aluminum alloy sheet and plate 

ASTM A167  - Stainless Steel, Dead Soft, No. 2D Finish 

ASTM A525  - Sheet Steel Hot Dipped Galvanized, G-90 

ASTM B32   - Solder, 50/50 tin/lead type 

ASTM B370  - Sheet copper weighing not less than 16 oz./sq. ft. 

ASTM D1970  - Self-adhering polymer Modified Bituminous Sheet Materials 

ASTM D41   - Standard for Asphalt Primer Used in Roofing 

ASTM D4586  - Type II -Standard Specification for Asphalt Roof Cement, Asbestos-Free 

 

B. Federal Specifications QQ-L-20lf, Lead Sheet.  

 

C. Applicable Publications:  The following publications of the issues listed below, but referred to 

thereafter by basic designation only, form a part of this specification to the extent indicated by 

the references thereto: 

 

1. American Society for Testing and Materials (ASTM) Specifications 

 

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

 

3. Architectural Sheet Metal Manual (latest edition). 

 

1.4 SUBMITTALS 

 

A. Samples:  Flashing, Sheet Metal, Accessories:  Submit 8" square samples of specified sheet 

materials to be exposed as finished surfaces, together with color samples. 
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1. Submit 2 each 12" long, completely finished units of specified fabricated products 

exposed as finished work. 

 

B. Shop Drawings:  Flashing, Sheet Metal, Accessories:  Submit shop drawings showing layout, 

joining, profiles, and anchorages of fabricated work, including major counterflashings, 

trim/fascia units, and scuppers; details at 3" scale for all details which are not addressed by, or 

deviate from, project drawings. 

 

C. Material Safety Data Sheets on all products installed as part of this Section. 

 

1.5 QUALITY ASSURANCE 

 

A. Installer of sheet metal Work shall be the installer of the roofing system specified in these 

documents, for undivided responsibility. 

 

B. Installer shall be specializing in sheet metal flashing work with three (3) years minimum 

experience. 

 

1.6 DELIVERY, STORAGE AND HANDLING 

 

A. All materials shall be delivered and stored to prevent twisting, bending, or abrasion. 

 

B. Prevent contact with materials during shipping and storage which may cause discoloration, 

staining, or damage. 

 

1.7 PROJECT/SITE CONDITIONS 

 

A. Replace or restore to original condition any materials or work damaged during construction. 

 

1.8 SEQUENCING 

 

A. Coordinate work of this section with interfacing and adjoining work for proper sequencing of 

each installation.  Ensure protection of materials and finishes. 

 

1. The installation of flashing and sheet metal shall not proceed until substrate, curb, cant 

strips, blocking, expansion joint construction, reglets, and other construction to receive 

this work is completed.  Verify existing conditions, such as soundness of perimeter 

conditions, and varying thickness of substrate for depth of anchorage and all other visible 

conditions prior to start of work. 

 

2 PRODUCTS 

 

2.1 MATERIALS 

 

A. Gauges of metal used in flashing and sheet metal work shall be as specifically designated on the 

Drawings.  When the Drawings omit specifying a particular gauge, gauges shall be as set forth 

in the following descriptions of particular metals and as indicated on the schedule. 

 

B. Stainless Steel:  AISI Type 302/304 sheet or strip conforming to ASTM A167; dead soft, No. 

2D finish, .025-inch thick (24 GA) for shop fabricated flashings. For installation into existing 

stainless steel reglet receivers, use 26 GA.  (Protect from dissimilar materials.). 
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C. Solder for sheet metal:  Except as otherwise indicated or recommended by metal manufacturer, 

provide 50/50 tin/lead type for tinning and soldering joints; use rosin flux. 

 

1. Solder Stainless Steel Joints  with 50/50 tin/lead type solder; use acid-chloride flux, 

except use rosin flux on tinned surfaces. 

 

2. Solder Lead Coated Copper Joints with 60/40 tin/lead type solder, use acid-chloride flux, 

except use rosin flux on tinned surfaces. 

 

D. Sheet Materials: 

 

1. Lead Coated Copper:  Lead coating, 12 to 15 lbs. per 100 square feet of copper, with 

approximately one-half of the coating on each side, over 16 oz. or 20 oz. copper (refer to 

drawings). 

 

2. Galvanized Steel:  Hot-dipped zinc-coated sheet steel commercial quality, not chemically 

treated, not oiled or phosphatized:  20-gage for cleats 

 

3. Lead:  4 lb. min. 

 

4. Copper:  16 oz. or 20 oz. (refer to drawings) 

 

5. Aluminum Sheet for miscellaneous flashings not required by or included in Section 

07712 - Preformed Sheet Metal:  .063 inch thick with color to be selected from standard 

color chart by the Owner (unless mill finish specified or noted on the drawings). 

 

a. Baked on Fluoropolymer coating system based upon Kynar 500 resin. 

b. Aluminum in contact with concrete or masonry shall receive two (2) coats of 

water-white methacryl lacquer. 

c. Isolate aluminum from other materials, including wood, by a protective bituminous 

coating not less than 15 mils dry mil thickness; or, by SBS modified bitumen sheet 

felts or rubber or other techniques approved by Owner. 

 

2.2 ACCESSORIES 

 

A. Substrate Flashing for Use Below Copings (as may be noted on drawings):  Self-adhering 

membrane of rubberized asphalt integrally bonded to polyethylene sheeting, specifically 

formulated for high temperature applications. 

 

1. Approved manufacturer: 

 

a. W.R. Grace and Company – Vycor Ultra 

b. GAF – Stormguard HT 

 

B. Termination/Anchor Bar:  1-inch x 1/8 inch extruded flat bar aluminum with integral sealant 

flange (where indicated on drawings) and slotted holes spaced a maximum of 6 inches o.c.   

 

C. Termination/Anchor Bar Fasteners:  Rawl Hammer-Screw or threaded stainless steel masonry 

fasteners for masonry substrates.  For wood or metal substrates, use fasteners described below 

on item 2.02 D. 

D. Fasteners Exposed:  Stainless steel with soft neoprene washers at exposed fasteners.  

 

E. Fasteners Not Exposed:  Hot dipped galvanized conforming to ASTM A 153 or cadmium 

plated, (brass or copper used in copper or lead coated construction).  Fasteners shall match and 
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be compatible with particular sheet metal materials to which applied.  Nails and screws shall 

have sufficient length to penetrate all metal and fabric materials and into wood support by 3/4" 

minimum and shall be capable of 40 lb. each minimum initial withdrawal. 

 

1. Sheet Metal Flashing Flange Nails shall be a minimum of 11 gauge, barbed, with 5/8" 

diameter heads, by 2". 

 

F. Protective Backing Paint:  Zinc chromate alkyd or other approved materials.   

 

G. Sealants for use with sheet metal flashings shall be a single component sealant meeting ASTM 

specification C920, Type S, Grade NS, Class 25, use NT, M, G, A, and O and shall be capable 

of withstanding movement of 100% in extension and 50% in compression in service, such as the 

following: 

 

1. 890 Silicone, Pecora Corporation, Harleysville, PA. 

 

H. Solder:  ASTM B32, 50% tin, 50% lead for copper and stainless steel, 60% tin/40% lead for 

lead coated copper. 

 

I. Flux:  Muriatric acid with zinc or suitable brand of prepared soldering flux. 

 

J. Sealant Tape:  Performed butyl tape, -inch minimum width, 1/16-inch minimum thickness, 

Tremco MBT-35 or approved equivalent, and 2-1/2 inch width, 3/16 inch thick SikaLastomer 

82 Triple Bead Butyl Curb Sealant Tape  by Sika Corporation (800-548-0496) (refer to 

drawings). 

 

K. Bituminous Coating:  FS TT-C-494 or SSPC - Paint 12, solvent type bituminous mastic, 

nominally free of sulfur, compounded for 15-mil dry film thickness per coat. 

 

L. Metal Accessories:  Provide sheet metal clips, straps, anchoring devices and similar accessory 

units as required for installation of work, matching or compatible with material being installed, 

noncorrosive, size and gauge required for performance. 

 

M. Pitch Pan Filler (only for use where pitch pan flashings included in project drawings):   

 

1. Non-shrink grout (for bottom  to 2/3 fill):  Five Star Grout or Five Star Instant Grout, as 

Manufactured by Five Star Products, Inc. 

 

2. Pourable sealer: Polyurethane sealer as provided by or recommended by the roof 

membrane manufacturer. 

 

N. Utility Cement:  For embedment of new sheet metal flanges.  Trowel grade, modified asphalt 

adhesive specifically designed for use with SBS modified bitumen membrane and flashing 

products. 

 

O. Asphalt Primer:  For coating of sheet metal flanges which are to be in contact with bituminous 

materials.  Penetrating asphalt cutback which complies with Federal Specification #SS-A-701B 

and ASTM D-41. 

 

P. Expansion Joint Cover (for use only where sheet metal covers not indicated on drawings): 

Flexible bellows with integral aluminum flange, bellow width and flange configuration sized to 

accommodate existing conditions as recommended by the expansion joint cover manufacturer.  

Expansion joint cover shall be included in roof membrane manufacturers full system warranty. 
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1. Manufacturer: 

 

a. GAF - Metalistic 

b. Johns Manville - Expand-O-Flash 

c. Should specific manufacturer’s require materials which differ from the materials 

referenced above in item a. and b., to comply with requirements for inclusion in 

specified full system warranty, manufacturer’s requirements shall prevail. 

 

2. Prefabricated corners, transitions, terminations and intersections as necessary to 

accommodate existing conditions. 

 

3. Modify existing curbs at end terminations as may be recommended by cover 

manufacturer. 

 

Q. Concrete splash blocks for installation below all downspouts which discharge onto grade and 

onto lower low slope roof areas. 

 

2.3 FABRICATION 

 

A. General Metal Fabrication: 

 

1. Shop-fabricate work to greatest extent possible.  Comply with details shown, and with 

applicable requirements of SMACNA "Architectural Sheet Metal Manual" and other 

recognized industry practices.  Fabricate for waterproof and weather-resistant 

performance; with expansion provisions for running work, sufficient to permanently 

prevent leakage, damage or deterioration of the work.  Form work to fit substrates.  

Comply with material manufacturer instructions and recommendations.  Form exposed 

sheet metal work without excessive oil-canning, buckling and tool marks, true to line and 

levels indicated, with exposed edges folded back to form hems. 

 

2. Separations:  Provide for separation of metal from noncompatible metal or corrosive 

substrates, or rain drainage over noncompatible metals, by coating concealed surfaces at 

locations of contact, with bituminous coating or other permanent separation as 

recommended by manufacturer/fabricator. 

 

3. Metal work for gravel stops, drip edge/fascia, downspouts, scuppers, conductor heads, 

counterflashings, expansion joint covers, coping caps/covers, and other work, shall be 

fabricated and installed as shown in details with this Specification Section and/or on the 

Contract Drawings.  Otherwise, all metal work shall be in accordance with best trade 

practices and as set forth in the most recent SMACNA Manual. 

 

B. Formed sections are to be true to shape, accurate in size, and free from distortion or defects. 

 

C. Fabricated cleats and butt plates shall be of the same material as sheet, or as noted, continuous 

interlockable with sheet. 

 

D. Form pieces in maximum 10 foot lengths or as detailed on the drawings. 

 

E. Hem exposed edges on underside 5/8 inch; miter and solder, weld, or lap 1" and secure 1" o.c. 

and seal all inside and outside corners.  For lapped and fastened corners, install continuous 

sealant between lapped portions and apply sealant over fastener heads and along edge of lap 

seam. 

 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

 
07 62 00 - 6 FLASHING AND SHEET METAL 

F. Corners in sheet metal flashings/fascia shall be formed, mitered, secured and sealed as necessary 

to provide a continuous system that is watertight.  Corner legs shall not exceed 18-inches. 

 

 

3 EXECUTION 

 

3.1 INSPECTION 

 

A. The Contractor shall examine the areas and conditions under which the flashing and sheet metal 

is to be installed, and notify the Owner in writing of conditions detrimental to the proper and 

timely completion of this phase of the work.  Do not proceed with this phase until the 

unsatisfactory conditions have been corrected.  Commencement of work shall be construed as 

acceptance of the conditions. 

 

B. Workmanship shall conform to the best trade standards.  Soldering shall be performed slowly 

with heavy well heated soldering coppers of blunt design, properly tinned before use.  Tin edges 

of each item to be soldered, 1-1/2 inch on both sides, with rosin as flux. 

 

C. Extend counterflashings 4 inches (min.) over base flashings or as noted on drawings. 

 

D. Installation of items not shown in detail or not covered by specifications shall meet the 

applicable requirements of the latest edition of the Architectural Sheet Metal Manual of the 

Sheet Metal and Air Conditioning Contractors National Association, Incorporated and/or the 

requirements of the material or equipment manufacturer. 

 

E. Contractor shall verify that roof openings, curbs, pipes, sleeves, ducts, or vents through the roof 

are solidly set, with blocking, cant strips and reglets in place. 

 

F. Verify membrane termination and base flashings are complete at new sheet metal flashing 

locations. 

 

G. Sheet metal counterflashings, gravel stop fascias and copings shall not run continuous over 

expansion joints in the walls, parapets and perimeter edges.  Expansion joint flashings shall be 

continuous at these locations. 

 

H. Beginning of installation shall indicate acceptance of existing conditions by the Contractor. 

 

3.2 INSTALLATION REQUIREMENTS 

 

A. General:  Except as otherwise indicated, comply with manufacturer's installation instructions 

and recommendations, and with the latest edition of the SMACNA "Architectural Sheet Metal 

Manual."  Anchor units of work securely in place by methods indicated, providing for thermal 

expansion of metal units; conceal fasteners where possible, and set units true to line and level as 

indicated.  Install work with laps, joints and seams which will be permanently watertight and 

weatherproof. 

 

B. Embed asphalt primed flanges of work in a coating of SBS modified bituminous roofing cement 

for modified and built-up roof systems. 

 

1. Replace or repair and make watertight all existing metal covers, counterflashings, fascias, 

vent base cover corners and or seams that have fastener penetrations in top/horizontal 

surfaces, are split, cut or otherwise damaged or missing during or prior to construction.  
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Repairs shall include use of new mechanically attached compatible sheet metal and 

sealant, not roof cement. 

 

2. Contractor shall replace, or repair to satisfaction of Owner, all sheet metal flanges, 

reglets, receivers, counterflashings, equipment curb caps, covers, built-in 

counterflashings, indicated for reuse, which have holes, cuts, tears, split seams, or are 

missing or damaged prior to final acceptance of roofing work. 

 

3.3 PREPARATION 

 

A. Field measure site conditions. 

 

B. Install starter and edge strips, and cleats before starting installation. 

 

C. Install surface mounted metal flashings true to lines and levels.  Seal top with continuous 

application of sealant. 

 

D. Secure flashings in place using approved fasteners for the substrate encountered acceptable to 

the manufacturer of the installed membrane. 

 

E. Seam and seal all joints. 

 

F. Apply SBS modified plastic cement compound, approved for use by roof membrane 

manufacturer,  between embedded metal flashings and bituminous membrane flashings. 

 

G. Fit flashings tight in place.  Make corners square, surfaces true and straight in planes, and lines 

accurate to profiles. 

 

H. Surfaces of new metal flashing which will come into contact with dissimilar metal shall receive 

a heavy protective coating per the metal producers or suppliers recommendations to provide 

protection against galvanic corrosion. 

 

3.4 REGLET JOINTS 

 

A. Cut or grind new reglet joints into existing masonry or concrete walls, curbs, columns, etc. 

where noted on the drawings to receive new sheet metal counterflashings. 

 

B. Reglet joint shall be cut to a depth of 1-3/4 inches and width shall be cut to between 3/8 and ½ 

inch. 

 

3.5 INSTALLATION 

 

A. General: 

 

1. Installation shall comply with the drawings. 

 

2. Where not specifically indicated on the drawings, installation shall comply with the 

recommendations of "The SMACNA Manual" or with the manufacturers requirements 

for premanufactured flashings. 

3. The flashing and sheet metal work shall be permanently watertight and shall not 

deteriorate in excess of published limitations of the manufacturer. 

 

B. Thermal expansion shall be provided for in all exposed sheet metal work exceeding 15'-0" in 

running length, except where otherwise indicated: 
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1. On flashing and trim, expansion capability shall be 10'-0" maximum spacing, and located 

18" from corners and intersections. 

 

C. Fasteners and expansion provisions shall be concealed wherever possible. 

 

D. Provide continuous weather tight sheet metal closures at all end terminations, end joints and 

corners in wall and curb sheet metal counterflashings. 

 

E. The following shall apply to all termination bar installations: 

 

1. In addition to fastener pattern noted on drawings, secure bar within 2-inches of each end 

of the bar. 

 

2. Provide 1/8" to 1/4" gap between adjacent sections of the bar. 

 

3. Use only continuous straight sections of bar - do not wrap around corners. 

 

F. Expansion joint covers, including all joint seams, transitions, terminations and intersections 

shall be installed in strict accordance with the recommendations of the expansion joint cover 

manufacturer and these specifications and drawings. 

 

G. At coping terminations at open portion or termination of wall or at change in elevation of wall:  

Install sheet metal closure utilizing the same metal used to fabricate the coping.  The closure end 

cap shall lap beneath the coping 1" (min.), continuous sealant applied between the coping and 

the closure and the closure secured 3" o.c. with compatible metal rivets.  The bottom edge of the 

closure shall be hemmed (folded back) " (min.) and the bottom edge shall neatly align with both 

the bottom edge of the front and back fascias of the coping.  Apply sealant over all fastener 

heads. 

 

H. At coping and gravel stop fascia terminations at rising walls, chimneys, changes in wall height, 

etc., a 2-inch flange of the coping or gravel stop shall turn up the wall, be set in butyl tape, be 

secured by termination bar and be continuously sealed as noted on Typical Coping/Gravel Stop 

Termination detail. Refer to drawings. 

 

3.6 CLEANING AND PROTECTION 

 

A. Clean exposed metal surfaces, removing substances which might cause corrosion of metal or 

deterioration of finishes. 

B. Protection:  Contractor shall protect flashings and sheet metal work during construction, to 

ensure that work will be without damage or deterioration, other than natural weathering, at time 

of substantial completion. 

 

C. Neutralize corrosive soldered joint flux materials immediately upon completion of the work at 

each soldered joint or seam. 
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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 through-penetration firestop systems for penetrations through the 

following fire-resistance-rated assemblies, including both empty openings and openings 

containing penetrating items: 

 

1. Floors. 

 

2. Walls and partitions 

 

3. Smoke barriers. 

 

4. Construction enclosing compartmentalized areas. 

 

B. Related Sections include the following: 

 

1. Division 3 for construction of openings in concrete slabs and walls. 

 

2. Division 7 for safing insulation and accessories. 

 

3. Division 15 Sections specifying duct and piping penetrations. 

 

4. Division 16 Sections specifying cable and conduit penetrations. 

 

1.3 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 indicated, resist 

passage of smoke and other gases, and maintain original fire-resistance rating of assembly 

penetrated. 

 

1. Fire-resistance-rated non-load-bearing walls, including partitions, with 

fire-protection-rated openings. 

 

2. Fire-resistance-rated floor assemblies. 

 

 

B. T-Rated Systems:  For the following conditions, provide through-penetration firestop systems 

with T-ratings indicated, as well as F-ratings, as determined per ASTM E 814, where systems 

protect penetrating items exposed to potential contact with adjacent materials in occupiable 

floor areas: 

 

1. Penetrations located in construction containing fire-protection-rated openings. 

 

2. Penetrating items larger than 4-inch- (100-mm-) diameter nominal pipe or 16 sq. in. 

(100 sq. cm) in overall cross-sectional area. 
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C. For through-penetration firestop systems exposed to view, traffic, moisture, and physical 

damage, provide products that after curing do not deteriorate when exposed to these 

conditions both during and after construction. 

 

1. For piping penetrations for plumbing and wet-pipe sprinkler systems, provide 

moisture-resistant through-penetration firestop systems. 

 

2. For penetrations involving insulated piping, provide through-penetration firestop 

systems not requiring removal of insulation. 

 

D. 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 

determined per ASTM E 84. 

 

1.4 SUBMITTALS 

 

A. Product Data:  For each type of through-penetration firestop system product indicated. 

 

B. Shop Drawings:  For each through-penetration firestop system, show each kind of 

construction condition penetrated, relationships to adjoining construction, and kind of 

penetrating item.  Include firestop design designation of testing and inspecting agency 

acceptable to authorities having jurisdiction that evidences compliance with requirements for 

each condition indicated. 

 

1. Submit documentation, including illustrations, from a qualified testing and inspecting 

agency that is applicable to each through-penetration firestop system configuration for 

construction and penetrating items. 

 

C. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience.  Include lists of completed projects with project 

names and addresses, names and addresses of architects and owners, and other information 

specified. 

 

D. Product Certificates:  Signed by manufacturers of through-penetration firestop system 

products certifying that products furnished comply with requirements. 

 

E. Product Test Reports:  From a qualified testing agency indicating through-penetration firestop 

system complies with requirements, based on comprehensive testing of current products. 

 

1.5 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 penetration 

and construction condition indicated, 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 Requirements" Article: 

 

1. Firestopping tests are performed by a qualified testing and inspecting agency.  A 

qualified testing and inspecting agency is UL, or another agency performing testing 
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and follow-up inspection services for firestop systems acceptable to authorities having 

jurisdiction. 

 

2. Through-penetration firestop systems are identical to those tested per ASTM E 814.  

Provide rated systems complying with the following requirements:. 

 

a. Through-penetration firestop system products bear classification marking of 

qualified testing and inspecting agency. 

b. Through-penetration firestop systems correspond to those indicated by reference 

to through-penetration firestop system designations listed by the following: 

 

1) UL in "Fire Resistance Directory." 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver through-penetration firestop system products to Project site in original, unopened 

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 

deterioration or damage due to moisture, temperature changes, contaminants, or other causes. 

 

1.7 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, condensation, 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. 

 

 

2 PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, the following: 

 

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

following: 

 

1. DAP Inc. 

 

2. Firestop Systems Inc. 

 

3. Hilti Construction Chemicals, Inc. 

 

4. International Protective Coatings Corp. 

 

5. Nelson firestop Products. 
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6. 3M Fire Protection Products. 

 

7. Tremco. 

 

8. United States Gypsum Company. 

 

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, penetrating 

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" Article.  Use 

only components specified by through-penetration firestop system manufacturer 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 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. General:  Provide through-penetration firestop systems containing the types of fill materials as 

required.  Fill materials are those referred to in directories of the referenced 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. 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. 
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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. 

 

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:  Moisture-curing, single-component, silicone-based, neutral-curing 

elastomeric sealants of grade indicated below: 

 

1. 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 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. 

 

 

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. 

 

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 system 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 systems. 

 

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

capable of developing optimum bond with through-penetration firestop systems.  

Remove loose particles remaining from cleaning operation. 

 

3. Remove laitance and form-release agents from concrete. 
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B. Priming:  Prime substrates where recommended in writing by through-penetration firestop 

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 cleaning methods used to 

remove smears from firestop system materials.  Remove tape as soon as possible without 

disturbing firestop system's seal with substrates. 

 

3.3 THROUGH-PENETRATION FIRESTOP SYSTEM INSTALLATION 

 

A. General:  Install through-penetration firestop systems to comply with "Performance 

Requirements" 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 

accessories 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 IDENTIFICATION 

 

A. Identify through-penetration firestop systems with pressure-sensitive, self-adhesive, 

preprinted vinyl labels.  Attach labels permanently to surfaces of penetrated construction on 

both sides of each firestop system installation where labels will be visible to anyone seeking 

to remove penetrating items or firestop systems.  Include the following information 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 inspecting 

agency. 

 

4. Date of installation. 

 

5. Through-penetration firestop system manufacturer's name. 
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6. Installer's name. 

3.5 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 immediately and 

install new materials to produce through-penetration firestop systems complying with 

specified requirements. 

 

3.6 EXTRA STOCK 

 

A. Deliver stock of maintenance material to Owner.  Furnish maintenance material matching 

products installed, packaged with protective covering for storage and identified with 

appropriate labels. 

 

1. Ten percent (10%) of each type of firestopping system used. 

 

END OF SECTION 07 84 13 
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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 joint sealants for the applications indicated in the Joint-Sealant Schedule 

at the end of Part 3, and the following applications: 

1. Exterior joints in the following vertical surfaces and horizontal nontraffic surfaces: 

a. Construction joints in cast-in-place concrete. 

b. Control and expansion joints in unit masonry. 

c. Joints in dimension stone cladding. 

d. Joints between metal panels. 

e. Joints between different materials listed above. 

f. Perimeter joints between materials listed above and frames of doors, windows, and 

louvers. 

B. Related Sections include the following: 

1. Division 4 Section “Unit Masonry Assemblies” for masonry control and expansion joint 

fillers and gaskets. 

2. Division 8 Section “Glazing” for glazing sealants. 

3. Division 9 Section “Gypsum Board Assemblies” for sealing perimeter joints of gypsum 

board partitions to reduce sound transmission. 

4. Division 9 Section “Ceramic Tile” for sealing tile joints. 

5. Division 9 Section “Acoustical Panel Ceilings” for sealing edge moldings at perimeters 

of acoustical ceilings. 

1.3 PERFORMANCE REQUIREMENTS 

A. Provide elastomeric joint sealants that establish and maintain watertight and airtight continuous 

joint seals without staining or deteriorating joint substrates. 

1.4 SUBMITTALS 

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

B. Samples for Initial Selection:  Manufacturer’s color charts consisting of strips of cured sealants 

showing the full range of colors available for each product exposed to view. 

C. Samples for Verification:  For each type and color of joint sealant required, provide Samples 

with joint sealants in 1/2-inch-wide joints formed between two 6-inch-long strips of material 

matching the appearance of exposed surfaces adjacent to joint sealants. 

D. Product Certificates:  For each type of joint sealant and accessory, signed by product 

manufacturer. 
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E. Preconstruction Field Test Reports:  Indicate which sealants and joint preparation methods 

resulted in optimum adhesion to joint substrates based on preconstruction testing specified in 

“Quality Assurance” Article. 

F. Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been tested for 

compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and substrate 

preparation needed for adhesion. 

G. Field Test Report Log:  For each elastomeric sealant application. 

H. Product Test Reports:  Based on comprehensive testing of product formulations performed by a 

qualified testing agency, indicating that sealants comply with requirements. 

I. Warranties:  Special warranties specified in this Section. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer’s authorized Installer who is approved or licensed for 

installation of elastomeric sealants required for this Project. 

B. Source Limitations:  Obtain each type of joint sealant through one source from a single 

manufacturer. 

C. Product Testing:  Obtain test results for “Product Test Reports” Paragraph in “Submittals” 

Article from a qualified testing agency based on testing current sealant formulations within a 

36-month period preceding the commencement of the Work. 

1. Test elastomeric joint sealants for compliance with requirements specified by reference to 

ASTM C 920, and where applicable, to other standard test methods. 

2. Test elastomeric joint sealants according to SWRI’s Sealant Validation Program for 

compliance with requirements specified by reference to ASTM C 920 for adhesion and 

cohesion under cyclic movement, adhesion-in-peel, and indentation hardness. 

3. Test other joint sealants for compliance with requirements indicated by referencing 

standard specifications and test methods. 

D. Preconstruction Field-Adhesion Testing:  Before installing elastomeric sealants, field test their 

adhesion to Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as directed by Architect. 

2. Conduct field tests for each application indicated below: 

a. Each type of elastomeric sealant and joint substrate indicated. 

b. Each type of nonelastomeric sealant and joint substrate indicated. 

3. Notify Architect seven days in advance of dates and times when test joints will be 

erected. 

E. Mockups:  Build mockups incorporating sealant joints, as follows, to verify selections made 

under sample submittals and to demonstrate aesthetic effects and set quality standards for 

materials and execution: 
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1. Joints in mockups of assemblies specified in other Sections that are indicated to receive 

elastomeric joint sealants, which are specified by reference to this Section. 

1.6 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits permitted by joint-

sealant manufacturer. 

2. When joint substrates are wet or dirty. 

3. Where joint widths are less than those allowed by joint-sealant manufacturer for 

applications indicated. 

4. Contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates. 

1.7 WARRANTY 

A. Special Installer’s Warranty:  Installer’s standard form in which Installer agrees to repair or 

replace elastomeric joint sealants that do not comply with performance and other requirements 

specified in this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special Manufacturer’s Warranty:  Manufacturer’s standard form in which elastomeric sealant 

manufacturer agrees to furnish elastomeric joint sealants to repair or replace those that do not 

comply with performance and other requirements specified in this Section within specified 

warranty period. 

PART 2 - PRODUCTS 

2.1 SEALANTS 

A. Type A Sealant: 

1. Manufacturers: 

 

a. Euclid Chemical Company “Eucolastic II – Pourable”. 

b. Mameco International “Vulkem 245”. 

c. Sika Corp. “Sikaflex 2C-SL”. 

d. Sonneborn Building Products “Sonolastic Paving Joint Sealant”. 

e. Substitution under provisions of Division 1. 

B. Type B Sealant: 

1. Manufacturers: 

a. Euclid Chemical Company “Eucolastic I or II – Gun Grade”. 

b. Mameco International “Vulkem 921 or 922”. 

c. Pecora Corp. “Dynaflex” 

d. Sika Corp. “Sikaflex 1A or 2C-NS”. 

e. Sonneborn Building Products “Sonolastic NP I or NP II”. 

f. Tremco “Dymonic or Dymeric”. 
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g. Substitution under provisions of Division 1. 

2. Single or multiple component, non-sag, polyurethane-based sealant conforming to ASTM 

C 920, Type S or M, Grade NS, Class 25. 

C. Type C Sealant: 

1. Manufacturers: 

a. Adco Seal “No. B-100”. 

b. Pecora Corp. “BC-158”. 

c. PTI Sealants “No. 707”. 

d. Tremco “Butyl Sealant”. 

e. Substitution under provisions of Division 1. 

2. Butyl rubber-based sealant conforming to ASTM C920, Type S, Grade NS, Class 7.5. 

D. Type D Sealant: 

1. Manufacturers: 

a. Pecora Corp. “AC-20”. 

b. Sonneborn Building Products “Sonolac”. 

c. Tremco “Acrylic Latex Caulk”. 

d. Substitution under provisions of Division 1. 

2. Latex acrylic-based sealant conforming to ASTM C834. 

E. Type E Sealant: 

1. Manufacturers: 

a. Dow Corning Corp. “No. 795”. 

b. General Electric Co. “Silpruf”. 

c. Sonneborn Building Products “Omniseal”. 

d. Tremco “Spectrum 1”. 

e. Substitution under provisions of Division 1. 

2. Low-modulus silicone sealant conforming to ASTM C920, Type S, Grade NS, Class 50. 

F. Type F Sealant: 

1. Manufacturers: 

a. Sika Chemical Corp. “51NS”. 

b. Substitution under provisions of Division 1. 

2. Flexiblized Epoxy Sealant:  ASTM D 2240 Shore A hardness, 75 minimum; ASTM 

D732 shear strength, minimum 800 psi at 14 days; ASTM C82 bond strength, 800 psi 

minimum. 
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G. Type G (Acoustical) Sealant: 

1. Tape: 

a. Manufacturers: 

1) Norton Co. “Norseal V30 Series”. 

2) Arlon “Series 6A”. 

3) Substitution under provisions of Division 1. 

b. Polyvinyl chloride foam tape with pressure-sensitive adhesive on one side, ¾-inch 

wide by the thickness required to accommodate unevenness of substrate and 

completely fill openings between partition framing and building floors and 

concrete or masonry walls. 

2. Compound: 

a. Manufacturers: 

1) Ohio Sealants “Sound Caulk (solvent type)”. 

2) Pecora Corp. “BA-98”. 

3) Tremco “Acoustical Sealant”. 

4) Substitution under provisions of Division 1. 

b. Permanently resilient type manufactured specifically for acoustical applications. 

2.2 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. Elastomeric Tubing Sealant Backings:  Neoprene, butyl, EPDM, or silicone tubing complying 

with ASTM D 1056, nonabsorbent to water and gas, and capable of remaining resilient at 

temperatures down to minus 26 deg F (minus 32 deg C).  Provide products with low 

compression set and of size and shape to provide a secondary seal, to control sealant depth, and 

to otherwise contribute to optimum sealant performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant 

manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or 

joint surfaces at back of joint where such adhesion would result in sealant failure.  Provide self-

adhesive tape where applicable. 

2.3 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. 
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C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces 

adjacent to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 

requirements for joint configuration, installation tolerances, and other conditions affecting joint-

sealant performance. 

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

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to 

comply with joint-sealant manufacturer’s written instructions and the following requirements: 

1. Remove all foreign material from joint substrates that could interfere with adhesion of 

joint sealant, including dust, paints (except for permanent, protective coatings tested and 

approved for sealant adhesion and compatibility by sealant manufacturer), old joint 

sealants, oil, grease, waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, 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.  Porous joint substrates include the following: 

a. Concrete. 

b. Masonry. 

c. Unglazed surfaces of ceramic tile. 

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

4. Clean nonporous surfaces with chemical cleaners or other means that do not stain, harm 

substrates, or leave residues capable of interfering with adhesion of joint sealants.  

Nonporous joint substrates include the following: 

a. Metal. 

b. Glass. 

c. Glazed surfaces of ceramic tile. 

B. Joint Priming:  Prime joint substrates, where recommended 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. 

 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

JOINT SEALANTS 07 92 00 - 7 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer’s written installation instructions for products 

and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint 

sealants as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of 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. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants 

and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time 

backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 

2. Completely fill recesses in each joint configuration. 

3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow 

optimum sealant movement capability. 

F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or 

curing begins, tool sealants according to requirements specified 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. 

4. Provide flush joint configuration where indicated per Figure 5B in ASTM C 1193. 

5. Provide recessed joint configuration of recess depth and at locations indicated per 

Figure 5C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

G. Installation of Preformed Tapes:  Install according to manufacturer’s written instructions. 

H. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements: 

1. Apply masking tape to each side of joint, outside of area to be covered by sealant system. 

2. Apply silicone sealant to each side of joint to produce a bead of size complying with 

preformed silicone-sealant system manufacturer’s written instructions and covering a 

bonding area of not less than 3/8 inch.  Hold edge of sealant bead 1/4 inch (6 mm) inside 

masking tape. 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

07 92 00 - 8   JOINT SEALANTS 

3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet 

extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform 

contact between sealant and both extrusion and substrate. 

4. Complete installation of sealant system in horizontal joints before installing in vertical 

joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion 

with a razor knife. 

I. Installation of Preformed Foam Sealants:  Install each length of sealant immediately after 

removing protective wrapping, taking care not to pull or stretch material, producing seal 

continuity at ends, turns, and intersections of joints.  For applications at low ambient 

temperatures where expansion of sealant requires acceleration to produce seal, apply heat to 

sealant in compliance with sealant manufacturer’s written instructions. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates as follows: 

1. Extent of Testing:  Test completed elastomeric sealant joints as follows: 

a. Perform two (2) tests for the first 1000 feet of joint length for each type of 

elastomeric sealant and joint substrate. 

2. Inspect joints for complete fill, for absence of voids, and for joint configuration 

complying with specified requirements.  Record results in a field-adhesion-test log. 

3. Inspect tested joints and report on the following: 

a. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each type 

of product and joint substrate.  Compare these results to determine if adhesion 

passes sealant manufacturer’s field-adhesion hand-pull test criteria. 

b. Whether sealants filled joint cavities and are free of voids. 

c. Whether sealant dimensions and configurations comply with specified 

requirements. 

4. Record test results in a field-adhesion-test log.  Include dates when sealants were 

installed, names of persons who installed sealants, test dates, test locations, whether joints 

were primed, adhesion results and percent elongations, sealant fill, sealant configuration, 

and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following same procedures 

used originally to seal joints.  Ensure that original sealant surfaces are clean and that new 

sealant contacts original sealant. 

B. Evaluation of Field Test Results:  Sealants not evidencing adhesive failure from testing or 

noncompliance with other indicated requirements will be considered satisfactory.  Remove 

sealants that fail to adhere to joint substrates during testing or to comply with other 

requirements.  Retest failed applications until test results prove sealants comply with indicated 

requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods 

and with cleaning materials approved in writing by manufacturers of joint sealants and of 

products in which joints occur. 
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3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances 

and from damage resulting from construction operations or other causes so sealants are without 

deterioration or damage at time of Substantial Completion.  If, despite such protection, damage 

or deterioration occurs, cut out and remove damaged or deteriorated joint sealants immediately 

so installations with repaired areas are indistinguishable from original work. 

3.7 SCHEDULE 

A. Type A 

1. Joint in concrete and tile floors, and paved surfaces subject to foot traffic. 

B. Type B 

1. Exterior and interior vertical joints in concrete, except as otherwise specified. 

2. Exterior joints in masonry. 

3. Around metal door, window and louver vents frames penetrating exterior concrete and 

masonry. 

4. Interior vertical joints between steel column and CMU wall. 

5. Do not use single-component sealants when excessive movement is expected within the 

curing time of the sealant. 

C. Type C 

1. Interior wall penetrations for pipe and conduit that will be concealed by escutcheons and 

other trim and plate, and for lap joints in sheet metal. 

D. Type D 

1. Joints, voids and penetrations not otherwise specified for interior surfaces exposed to 

view and requiring painting. 

2. Bedding of fixtures, partitions, equipment and accessories fastened to walls and floors, 

flanges and escutcheons of items penetrating surfaces in kitchens, dining rooms, toilet 

rooms changing rooms, and other areas requiring sanitary conditions to eliminate any 

open joints between contact surface. 

E. Type E 

1. Exterior and interior joints in contact with organically-coated aluminum and for non-

resident-accessible joints between concrete masonry. 

F. Type F 

1. Construction joints, window and hollow metal frame perimeters, furnishings and 

equipment at wall, ceiling, and floor surfaces adjacent to concrete or masonry. 

G. Type G  

1. Perimeter joints around sound-retardant partitions and electrical boxes and other 

penetrations in such partitions. 

END OF SECTION 07 92 00 
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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. Interior gypsum wallboard. 

2. Tile backing panels. 

3. Non-load-bearing steel framing. 

 

B. Related Sections include the following: 

 

1. Division 7 for insulation and vapor retarders installed in gypsum board assemblies. 

2. Division 9 for cementitious backer units installed as substrates for ceramic tile. 

 

1.3 DEFINITIONS 

 

A. Gypsum Board Terminology:  Refer to ASTM C 11 for definitions of terms for gypsum board 

assemblies not defined in this Section or in other referenced standards. 

 

1.4 SUBMITTALS 

 

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

 

B. Shop Drawings:  Show locations, fabrication, and installation of control and expansion joints 

including plans, elevations, sections, details of components, and attachments to other units of 

Work. 

 

C. Samples:  For the following products: 

 

1. Trim Accessories:  Full-size sample in 12-inch-300-mm- long length for each trim 

accessory indicated. 

 

1.5 QUALITY ASSURANCE 

 

A. Fire-Test-Response Characteristics:  For gypsum board assemblies with fire-resistance 

ratings, provide materials and construction identical to those tested in assembly indicated 

according to ASTM E 119 by an independent testing and inspecting agency acceptable to 

authorities having jurisdiction. 

 

1. Fire-Resistance-Rated Assemblies:  Indicated by design designations from UL's "Fire 

Resistance Directory." 

 

B. Sound Transmission Characteristics:  For gypsum board assemblies with STC ratings, 

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

ASTM E 90 and classified according to ASTM E 413 by a qualified independent testing 

agency. 
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C. Gypsum Board Finish Mockups:  Before finishing gypsum board assemblies, install mockups 

of at least 100 sq. ft. (9 sq. m) in surface area to demonstrate aesthetic effects and qualities of 

materials and execution. 

 

1. Install mockups for the following applications: 

 

a. Surfaces indicated to receive nontextured paint finishes. 

 

2. Simulate finished lighting conditions for review of mockups. 

 

3. Approved mockups may become part of the completed Work if undisturbed at time of 

Substantial Completion. 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver materials in original packages, containers, or bundles bearing brand name and 

identification of manufacturer or supplier. 

 

B. Store materials inside under cover and keep them dry and protected against damage from 

weather, direct sunlight, surface contamination, corrosion, construction traffic, and other 

causes.  Stack gypsum panels flat to prevent sagging. 

 

1.7 PROJECT CONDITIONS 

 

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

manufacturer's written recommendations, whichever are more stringent. 

 

 

2 PRODUCTS 

 

2.1 MANUFACTURERS 

 

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

following: 

 

1. Steel Framing and Furring: 

 

a. Clark Steel Framing Systems. 

b. Consolidated Systems, Inc. 

c. Dale Industries, Inc. - Dale/Incor. 

d. Dietrich Industries, Inc. 

e. National Gypsum Company. 

f. Scafco Corporation. 

g. Western Metal Lath & Steel Framing Systems. 

 

2. Gypsum Board and Related Products: 

 

a. American Gypsum Co. 

b. G-P Gypsum Corp. 

c. National Gypsum Company. 

d. United States Gypsum Co. 
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2.2 STEEL SUSPENDED CEILING AND SOFFIT FRAMING 

 

A. Components, General:  Comply with ASTM C 754 for conditions indicated. 

 

B. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch-1.59-mm- 

diameter wire, or double strand of 0.0475-inch-1.21-mm- diameter wire. 

 

C. Hanger Attachments to Concrete:  As follows: 

 

1. Anchors:  Fabricated from corrosion-resistant materials with holes or loops for 

attaching hanger wires and capable of sustaining, without failure, a load equal to 5 

times that imposed by construction as determined by testing according to ASTM E 488 

by a qualified independent testing agency. 

 

a. Type:  Cast-in-place anchor, designed for attachment to concrete forms or 

Postinstalled, expansion anchor. 

 

2. Powder-Actuated Fasteners:  Suitable for application indicated, fabricated from 

corrosion-resistant materials, with clips or other devices for attaching hangers of type 

indicated, and capable of sustaining, without failure, a load equal to 10 times that 

imposed by construction as determined by testing according to ASTM E 1190 by a 

qualified independent testing agency. 

 

D. Hangers:  As follows: 

 

1. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch 

4.12-mm diameter. 

 

2. Rod Hangers:  ASTM A 510 (ASTM A 510M), mild carbon steel. 

 

a. Diameter: As required. 

b. Protective Coating:  ASTM A 153/A 153M, hot-dip galvanized. 

 

E. Grid Suspension System for Interior Ceilings:  ASTM C 645, direct-hung system composed 

of main beams and cross-furring members that interlock. 

 

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

 

a. Armstrong World Industries, Inc.; Furring Systems/Drywall. 

b. Chicago Metallic Corporation; Drywall Furring 660 System. 

c. USG Interiors, Inc.; Drywall Suspension System. 

 

2.3 STEEL PARTITION AND SOFFIT FRAMING 

 

A. Components, General:  As follows: 

 

1. Comply with ASTM C 754 for conditions indicated. 

2. Steel Sheet Components:  Complying with ASTM C 645 requirements for metal and 

with manufacturer's standard corrosion-resistant zinc coating. 

 

B. Steel Studs and Runners:  ASTM C 645. 

 

1. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm). 
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2. Depth:  As indicated. 

 

C. Deep-Leg Deflection Track:  ASTM C 645 top runner with 2-inch- (50.8-mm-) deep flanges. 

 

D. Proprietary Deflection Track:  Steel sheet top runner manufactured to prevent cracking of 

gypsum board applied to interior partitions resulting from deflection of structure above; in 

thickness indicated for studs and in width to accommodate depth of studs. 

 

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

 

a. Delta Star, Inc., Superior Metal Trim; Superior Flex Track System (SFT). 

b. Metal-Lite, Inc.; Slotted Track. 

 

E. Proprietary Firestop Track:  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. Product:  Subject to compliance with requirements, provide one of the following: 

 

a. Fire Trak Corp.; Fire Trak attached to studs with Fire Trak Slip Clip. 

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

 

F. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width 

indicated. 

 

1. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm).  

 

G. Cold-Rolled Channel Bridging:  0.0538-inch (1.37-mm) bare steel thickness, with minimum 

½-inch- (12.7-mm-) wide flange. 

 

1. Depth: 1-1/2 inches (38.1 mm). 

 

2. Clip Angle:  1-1/2 by 1-1/2 inch (38.1 by 38.1 mm), 0.068-inch- (1.73-mm-) thick, 

galvanized steel. 

 

H. Hat-Shaped, Rigid Furring Channels:  ASTM C 645. 

 

1. Minimum Base Metal Thickness:  0.0312 inch (0.79 mm). 

2. Depth:  As indicated 7/8 inch (22.2 mm). 

 

I. Resilient Furring Channels:  ½-inch- (12.7-mm-) deep, steel sheet members designed to 

reduce sound transmission. 

 

1. Configuration:  Hat shaped, with face attached to two flanges by slotted or expanded 

metal legs. 

 

J. Cold-Rolled Furring Channels:  0.0538-inch (1.37-mm) bare steel thickness, with minimum 

½-inch- (12.7-mm-) wide flange. 

 

1. Depth:  As indicated. 

 

2. Furring Brackets:  Adjustable, corrugated-edge type of steel sheet with minimum bare 

steel thickness of 0.0312 inch (0.79 mm). 
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3. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- 

(1.59-mm-) diameter wire, or double strand of 0.0475-inch- (1.21-mm-) diameter wire. 

 

K. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, 

and other properties required to fasten steel members to substrates. 

 

2.4 INTERIOR GYPSUM WALLBOARD 

 

A. Panel Size:  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: 

 

a. Thickness: 5/8" at all locations. 

b. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

c. Location:  Vertical surfaces, unless otherwise indicated. 

 

2. Type X: 

 

a. Thickness:  5/8 inch (15.9 mm) 

b. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

c. Location:  Where required for fire-resistance-rated assembly. 

 

C. Proprietary, Special Fire-Resistive Type:  ASTM C 36, having improved fire resistance over 

standard Type X. 

 

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

 

a. American Gypsum Co.; FireBloc Type C. 

b. G-P Gypsum Corp.; Firestop Type C. 

c. National Gypsum Company; Gold Bond Fire-Shield G. 

d. United States Gypsum Co.; SHEETROCK Brand Gypsum Panels, 

FIRECODE C Core. 

 

2. Thickness: 5/8 inch (15.9 mm). 

3. Long Edges:  Tapered and featured (rounded or beveled) for prefilling. 

4. Location:  Where required for specific fire-resistance-rated assembly indicated. 

 

2.5 TILE BACKING PANELS 

 

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

each area and correspond with support system indicated. 

 

B. Cementitious Backer Units:  ANSI A118.9. 

 

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

 

a. Custom Building Products; Wonderboard. 

b. FinPan, Inc.; Util-A-Crete Concrete Backer Board. 

c. United States Gypsum Co.; DUROCK Cement Board. 
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2. Thickness:  ½ inch (12.7 mm). 

 

2.6 TRIM ACCESSORIES 

 

A. Interior Trim:  ASTM C 1047. 

 

1. Material:  Galvanized or aluminum-coated steel sheet or rolled zinc. 

2. Shapes: 

 

a. Cornerbead:  Use at outside corners, unless otherwise indicated. 

b. LC-Bead (J-Bead):  Use at exposed panel edges (THERE SHALL BE NO 

EVIDENCE OF TRIM AFTER FINISHED). 

c. L-Bead: THERE SHALL BE NO EVIDENCE OF TRIM AFTER 

FINISHED. 

d. Expansion (Control) Joint:  Use where indicated (THERE SHALL BE NO 

EVIDENCE OF TRIM AFTER FINISHED). 

 

2.7 JOINT TREATMENT MATERIALS 

 

A. General:  Comply with ASTM C 475. 

 

B. Joint Tape: 

 

1. Interior Gypsum Wallboard:  Paper. 

2. Glass-Mat Gypsum Sheathing Board:  10-by-10 glass mesh. 

3. Tile Backing Panels:  As recommended by panel manufacturer. 

 

C. Joint Compound for Interior Gypsum Wallboard:  For each coat use formulation that is 

compatible with other compounds applied on previous or for successive coats. 

 

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, 

use setting-type taping compound. 

 

2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and 

trim flanges, use drying-type, all-purpose compound. 

 

a. Use setting-type compound for installing paper-faced metal trim accessories. 

 

3. Fill Coat:  For second coat, use drying-type, all-purpose compound. 

 

4. Finish Coat:  For third coat, use drying-type, all-purpose compound. 

 

5. Skim Coat:  For final coat of Level 5 finish, use drying-type, all-purpose compound. 

 

D. Joint Compound for Tile Backing Panels: 

 

1. Water-Resistant Gypsum Backing Board:  Use setting-type taping and setting-type, 

sandable topping compounds. 

 

2. Glass-Mat, Water-Resistant Backing Panel:  As recommended by manufacturer. 

 

3. Cementitious Backer Units:  As recommended by manufacturer. 

 

2.8 ACOUSTICAL SEALANT 
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A. Products:  Subject to compliance with requirements, provide one of the following: 

 

1. Acoustical Sealant for Exposed and Concealed Joints: 

 

a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant. 

b. United States Gypsum Co.; SHEETROCK Acoustical Sealant. 

 

2. Acoustical Sealant for Concealed Joints: 

 

a. Ohio Sealants, Inc.; Pro-Series SC-170 Rubber Base Sound Sealant. 

b. Pecora Corp.; BA-98. 

c. Tremco, Inc.; Tremco Acoustical Sealant. 

 

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. 

 

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. 

 

2.9 AUXILIARY MATERIALS 

 

A. General:  Provide auxiliary materials that comply with referenced installation standards and 

manufacturer's written recommendations. 

 

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

 

1. For fastening cementitious backer units, use screws of type and size recommended by 

panel manufacturer. 

 

C. Isolation Strip at Exterior Walls: 

 

1. Asphalt-Saturated Organic Felt:  ASTM D 226, Type I (No. 15 asphalt felt), 

nonperforated. 

 

2. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener 

penetration without foam displacement, 1/8 inch (3.2 mm) thick, in width to suit steel 

stud size. 

 

D. Sound Attenuation Blankets:  ASTM C 665, Type I (blankets without membrane facing) 

produced by combining thermosetting resins with mineral fibers manufactured from glass, 

slag wool, or rock wool. 

 

1. Fire-Resistance-Rated Assemblies:  Comply with mineral-fiber requirements of 

assembly. 

 

E. Polyethylene Vapor Retarder:  As specified in Division 7 Section "Building Insulation." 

 

3 EXECUTION 

 

3.1 EXAMINATION 
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A. Examine areas and substrates, with Installer present, and including welded hollow-metal 

frames, cast-in anchors, and structural framing, for compliance with requirements and other 

conditions affecting performance.  Proceed with installation only after unsatisfactory 

conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Suspended Ceilings:  Coordinate installation of ceiling suspension systems with installation 

of overhead structure to ensure that inserts and other provisions for anchorages to building 

structure have been installed to receive ceiling hangers at spacing required to support ceilings 

and that hangers will develop their full strength. 

 

1. Furnish concrete inserts and other devises indicated to other trades for installation in 

advance of time needed for coordination and construction. 

 

3.3 INSTALLING STEEL FRAMING, GENERAL 

 

A. Installation Standards:  ASTM C 754, and ASTM C 840 requirements that apply to framing 

installation. 

 

B. Install supplementary framing, blocking, and bracing at terminations in gypsum board 

assemblies to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, 

furnishings, or similar construction.  Comply with details indicated and with gypsum board 

manufacturer's written recommendations or, if none available, with United States Gypsum's 

"Gypsum Construction Handbook." 

 

C. Isolate steel framing from building structure at locations indicated to prevent transfer of 

loading imposed by structural movement. 

 

1. Isolate ceiling assemblies where they abut or are penetrated by building structure. 

 

2. Isolate partition framing and wall furring where it abuts structure, except at floor.  

Install slip-type joints at head of assemblies that avoid axial loading of assembly and 

laterally support assembly. 

 

a. Use deep-leg deflection track. 

b. Use proprietary deflection track. 

c. Use proprietary firestop track. 

 

D. Do not bridge building control and expansion joints with steel framing or furring members.  

Frame both sides of joints independently. 

 

3.4 INSTALLING STEEL SUSPENDED CEILING AND SOFFIT FRAMING 

 

A. Suspend ceiling hangers from building structure as follows: 

 

1. Install hangers plumb and free from contact with insulation or other objects within 

ceiling plenum that are not part of supporting structural or ceiling suspension system.  

Splay hangers only where required to miss obstructions and offset resulting horizontal 

forces by bracing, countersplaying, or other equally effective means. 
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2. Where width of ducts and other construction within ceiling plenum produces hanger 

spacings that interfere with the location of hangers required to support standard 

suspension system members, install supplemental suspension members and hangers in 

form of trapezes or equivalent devices.  Size supplemental suspension members and 

hangers to support ceiling loads within performance limits established by referenced 

standards. 

 

3. Secure wire hangers by looping and wire-tying, either directly to structures or to 

inserts, eyescrews, or other devices and fasteners that are secure and appropriate for 

substrate, and in a manner that will not cause them to deteriorate or otherwise fail. 

 

4. Secure hangers to structure, including intermediate framing members, by attaching to 

inserts, eyescrews, or other devices and fasteners that are secure and appropriate for 

structure and hanger, and in a manner that will not cause hangers to deteriorate or 

otherwise fail. 

 

5. Do not support ceilings directly from permanent metal forms.  Furnish cast-in-place 

hanger inserts that extend through forms. 

 

6. Do not attach hangers to steel deck tabs. 

 

7. Do not attach hangers to steel roof deck.  Attach hangers to structural members. 

 

8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 

 

B. Installation Tolerances:  Install steel framing components for suspended ceilings so members 

for panel attachment are level to within 1/8 inch in 20 feet measured lengthwise on each 

member and transversely between parallel members. 

 

C. Sway-brace suspended steel framing with hangers used for support. 

 

D. For exterior soffits, install cross bracing and framing to resist wind uplift. 

 

E. Screw furring to wood framing. 

 

F. Wire-tie furring channels to supports, as required to comply with requirements for assemblies 

indicated. 

 

G. Install suspended steel framing components in sizes and spacings indicated, but not less than 

that required by the referenced steel framing and installation standards. 

 

1. Hangers: as required. 

2. Carrying Channels (Main Runners): as required. 

3. Furring Channels (Furring Members):  16 inches 406 mm. 

 

H. Grid Suspension System:  Attach perimeter wall track or angle where grid suspension system 

meets vertical surfaces.  Mechanically join main beam and cross-furring members to each 

other and butt-cut to fit into wall track. 

 

 

3.5 INSTALLING STEEL PARTITION AND SOFFIT FRAMING 

 

A. Install tracks (runners) at floors, ceilings, and structural walls and columns where gypsum 

board assemblies abut other construction. 
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1. Where studs are installed directly against exterior walls, install asphalt-felt isolation 

strip between studs and wall. 

 

B. Installation Tolerance:  Install each steel framing and furring member so fastening surfaces 

vary not more than 1/8 inch (3 mm) from the plane formed by the faces of adjacent framing. 

 

C. 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. 

 

1. Cut studs ½ inch (13 mm) short of full height to provide perimeter relief. 

 

2. For fire-resistance-rated and STC-rated partitions that extend to the underside of 

floor/roof slabs and decks or other continuous solid-structure surfaces to obtain ratings, 

install framing around structural and other members extending below floor/roof slabs 

and decks, as needed to support gypsum board closures and to make partitions 

continuous from floor to underside of solid structure. 

 

D. Install steel studs and furring at the following spacings: 

 

1. Single-Layer Construction:  16 inches (406 mm) o.c., unless otherwise indicated. 

2. Multilayer Construction:  16 inches (406 mm) o.c., unless otherwise indicated. 

3. Cementitious Backer Units:  16 inches 406 mm o.c., unless otherwise indicated. 

 

E. Install steel studs so flanges point in the same direction and leading edge or end of each panel 

can be attached to open (unsupported) edges of stud flanges first. 

 

F. 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. 

 

1. Install two studs at each jamb. 

 

2. Install cripple studs at head adjacent to each jamb stud, with a minimum ½-inch 

(13-mm) clearance from jamb stud to allow for installation of control joint. 

 

3. Extend jamb studs through suspended ceilings and attach to underside of floor or roof 

structure above. 

 

G. Frame openings other than door openings the same as required for door openings, unless 

otherwise indicated.  Install framing below sills of openings to match framing required above 

door heads. 

 

3.6 APPLYING AND FINISHING PANELS, GENERAL 

 

A. Gypsum Board Application and Finishing Standards:  ASTM C 840 and GA-216. 

 

B. Install sound attenuation blankets before installing gypsum panels, unless blankets are readily 

installed after panels have been installed on one side. 
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C. Install ceiling board panels across framing to minimize the number of abutting end joints and 

to avoid abutting end joints in the central area of each ceiling.  Stagger abutting end joints of 

adjacent panels not less than one framing member. 

 

D. Install gypsum panels with face side out.  Butt panels together for a light contact at edges and 

ends with not more than 1/16 inch (1.5 mm) of open space between panels.  Do not force into 

place. 

 

E. Locate edge and end joints over supports, except in ceiling applications where intermediate 

supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered 

edges against cut edges or ends.  Stagger vertical joints on opposite sides of partitions.  Do 

not make joints other than control joints at corners of framed openings. 

 

F. Attach gypsum panels to steel studs so leading edge or end of each panel is attached to open 

(unsupported) edges of stud flanges first. 

 

G. Attach gypsum panels to framing provided at openings and cutouts. 

 

H. Form control and expansion joints with space between edges of adjoining gypsum panels. 

 

I. Cover both faces of steel stud partition framing with gypsum panels in concealed spaces 

(above ceilings, etc.), except in chases braced internally. 

 

1. Unless concealed application is indicated or required for sound, fire, air, or smoke 

ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) 

in area. 

 

2. Fit gypsum panels around ducts, pipes, and conduits. 

 

3. Where partitions intersect open concrete coffers, concrete joists, and other structural 

members projecting below underside of floor/roof slabs and decks, cut gypsum panels 

to fit profile formed by coffers, joists, and other structural members; allow 1/4- to 

3/8-inch- (6.4- to 9.5-mm-) wide joints to install sealant. 

 

J. Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments, except 

floors.  Provide 1/4- to ½-inch- (6.4- to 12.7-mm-) wide spaces at these locations, and trim 

edges with U-bead edge trim where edges of gypsum panels are exposed.  Seal joints between 

edges and abutting structural surfaces with acoustical sealant. 

 

K. All drywall trim and bead components shall be finished and not detectable when the wall is 

painted. 

 

L. STC-Rated Assemblies:  Seal construction at perimeters, behind control and expansion joints, 

and at openings and penetrations with a continuous bead of acoustical sealant.  Install 

acoustical sealant at both faces of partitions at perimeters and through penetrations.  Comply 

with ASTM C 919 and manufacturer's written recommendations for locating edge trim and 

closing off sound-flanking paths around or through gypsum board assemblies, including 

sealing partitions above acoustical ceilings. 

 

M. Space fasteners in gypsum panels according to referenced gypsum board application and 

finishing standard and manufacturer's written recommendations. 

 

1. Space screws a maximum of 12 inches (304.8 mm) o.c. for vertical applications. 
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N. Space fasteners in panels that are tile substrates a maximum of 8 inches (203.2 mm) o.c. 

 

3.7 PANEL APPLICATION METHODS 

 

A. Single-Layer Application: 

 

1. On ceilings, apply gypsum panels before wall/partition board application to the greatest 

extent possible and at right angles to framing, unless otherwise indicated. 

 

2. On partitions/walls, apply gypsum panels horizontally (perpendicular 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. 

 

3. On Z-furring members, apply gypsum panels vertically (parallel to framing) with no 

end joints.  Locate edge joints over furring members. 

 

B. Multilayer Application on Ceilings:  Apply gypsum board indicated for base layers before 

applying base layers on walls/partitions; apply face layers in same sequence.  Apply base 

layers at right angles to framing members and offset face-layer joints 1 framing member, 16 

inches (400 mm) minimum, from parallel base-layer joints, unless otherwise indicated or 

required by fire-resistance-rated assembly. 

 

C. Multilayer Application on Partitions/Walls:  Apply gypsum board indicated for base layers 

and face layers vertically (parallel to framing) with joints of base layers located over stud or 

furring member and face-layer joints offset at least one stud or furring member with 

base-layer joints, unless otherwise indicated or required by fire-resistance-rated assembly.  

Stagger joints on opposite sides of partitions. 

 

D. Single-Layer Fastening Methods:  Apply gypsum panels to supports with steel drill screws. 

 

E. Multilayer Fastening Methods:  Fasten base layers and face layers separately to supports with 

screws. 

 

F. Tile Backing Panels: 

 

1. Cementitious Backer Units:  ANSI A108.11,  where indicated and locations indicated 

to receive tile. 

 

2. Areas Not Subject to Wetting:  Install standard gypsum wallboard panels to produce a 

flat surface except at other locations indicated to receive water-resistant panels. 

 

3. Where tile backing panels abut other types of panels in the same plane, shim surfaces 

to produce a uniform plane across panel surfaces. 

 

3.8 INSTALLING TRIM ACCESSORIES 

 

A. General:  For trim with back flanges intended for fasteners, attach to framing with same 

fasteners used for panels.  Otherwise, attach trim according to manufacturer's written 

instructions.  THERE SHALL BE NO VISIBLE TRIM EDGES OR FLANGES 

VISIBLE AFTER DRYWALL IS FINISHED. 
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B. Control Joints:  Install control joints according to ASTM C 840 and in specific locations 

approved by Architect for visual effect. 

 

3.9 FINISHING GYPSUM BOARD ASSEMBLIES 

 

A. General:  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.  Promptly remove residual joint compound from adjacent surfaces. 

 

B. Prefill open joints, rounded or beveled edges, and damaged surface areas. 

 

C. Apply joint tape over gypsum board joints, except those with trim having flanges not intended 

for tape. 

 

D. Gypsum Board Finish Levels:  Finish panels to levels indicated below, 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 3:  Embed tape and apply separate first and fill coats of joint compound to tape, 

fasteners, and trim flanges 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. 

 

E. Glass-Mat, Water-Resistant Backing Panels:  Finish according to manufacturer's written 

instructions. 

 

F. Cementitious Backer Units:  Finish according to manufacturer's written instructions. 

 

3.10 FIELD QUALITY CONTROL 

 

A. Above-Ceiling Observation:  Before Contractor installs gypsum board ceilings, Architect will 

conduct an above-ceiling observation and report deficiencies in the Work observed.  Do not 

proceed with installation of gypsum board to ceiling support framing until deficiencies have 

been corrected. 

 

1. Notify Architect seven days in advance of date and time when Project, or part of 

Project, will be ready for above-ceiling observation. 

 

2. Before notifying Architect, complete the following in areas to receive gypsum board 

ceilings: 

a. Installation of 80 percent of lighting fixtures, powered for operation. 

b. Installation, insulation, and leak and pressure testing of water piping systems. 

c. Installation of air-duct systems. 

d. Installation of air devices. 

e. Installation of mechanical system control-air tubing. 

f. Installation of ceiling support framing. 

 

 

END OF SECTION 09 29 00 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the following 

exterior substrates: 

1. Plastic trim fabrications. 

2. Exterior gypsum board. 

1.2 DEFINITIONS 

A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 

ASTM D 523. 

B. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D 523. 

C. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 

to ASTM D 523. 

D. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

E. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 

instructions. 

B. Samples:  For each type of paint system and each color and gloss of topcoat. 

C. Product List:  For each product indicated.  Include printout of current "MPI Approved Products 

List" for each product category specified, with the proposed product highlighted. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. NOT F
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide product listed in other Part 2 

articles for the paint category indicated. 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 

in its "MPI Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

C. VOC Content:  Provide materials that comply with VOC limits of authorities having 

jurisdiction. 

D. Colors:  As selected by Architect from manufacturer's full range. 

2.3 EXTERIOR PAINTING SCHEDULE 

A. Ferrous Metal – new 

Primer: Touch-up shop applied primer with Sherwin-Williams Pro-Cryl Universal 

Metal Primer,. Meets Greenseal GC-03 “Anti-Corrosive”. 

1st Coat: Sherwin-Williams Pro Industrial Acrylic B66 Series (Semigloss). 

2
nd

 Coat: Sherwin-Williams Pro Industrial Acrylic B66 Series (Semigloss). 

B. Wood Substrates:  Including wood trim, architectural woodwork, doors, windows, siding, 

fences, wood-based panel products, exposed joists, exposed beams, shingles and shakes 

(excluding roofs)– new 

Primer:  Sherwin Williams Problock Seals and Bonds Latex (B51 Series) 

1st coat:  Sherwin Williams Duration Exterior K Series (Satin) 

2nd coat:   Sherwin Williams Duration Exterior K Series (Satin) 

C. Cellular PVC Trim (Azek) – new 

Primer:  Sherwin Williams Problock Seals and Bonds Latex (B51 Series) 

1st coat:  Sherwin Williams A-100 A Series (Satin) 

2nd coat:   Sherwin Williams A-100 A Series (Satin) 

D. Cementitious Siding & Trim (Hardiplank) – new 

Primer:  Sherwin Williams Problock Seals and Bonds Latex (B51 Series) 

1st coat:  Sherwin Williams A-100 A Series (Satin) 

2nd coat:   Sherwin Williams A-100 A Series (Satin) 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

EXTERIOR PAINTING 09 91 13 - 3 

E. Exterior Gypsum Board – new 

Primer:  Sherwin Williams Problock Seals and Bonds Latex (B51 Series) 

1st coat:  Sherwin Williams A-100 A Series (Satin) 

2nd coat:   Sherwin Williams A-100 A Series (Satin) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

C. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 

applicable to substrates and paint systems indicated. 

B. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 

and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce paint systems indicated. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and recommendations in "MPI 

Manual." 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 

breaks. 

3.4 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from paint application.  Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 
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END OF SECTION 09 91 13 
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PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on interior substrates. 

1.2 DEFINITIONS 

A. Gloss Level 1:  Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to 

ASTM D 523. 

B. Gloss Level 2:  Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according 

to ASTM D 523. 

C. Gloss Level 3:  10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to 

ASTM D 523. 

D. Gloss Level 4:  20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according 

to ASTM D 523. 

E. Gloss Level 5:  35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 6:  70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level 7:  More than 85 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product.  Include preparation requirements and application 

instructions. 

B. Samples:  For each type of paint system and in each color and gloss of topcoat. 

C. Product List:  For each product indicated.  Include printout of current "MPI Approved Products 

List" for each product category specified in Part 2, with the proposed product highlighted. 

1.4 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials, from the same product run, that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Paint:  5 percent, but not less than 1 gal. (3.8 L) of each material and color applied. NOT F
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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. Sherwin-Williams Company (The). 

2. Duron, Inc. 

3. M.A.B. Paints. 

2.2 PAINT, GENERAL 

A. MPI Standards:  Provide products that comply with MPI standards indicated and that are listed 

in its "MPI Approved Products List." 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible with one another 

and substrates indicated, under conditions of service and application as demonstrated by 

manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 

manufacturers of topcoat for use in paint system and on substrate indicated. 

C. Colors:  Match Architect’s Sample 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with requirements 

for maximum moisture content and other conditions affecting performance of the Work. 

B. Maximum Moisture Content of Substrates:  When measured with an electronic moisture meter 

as follows: 

1. Concrete:  12 percent. 

2. Masonry (Clay and CMU):  12 percent. 

3. Wood:  15 percent. 

4. Gypsum Board:  12 percent. 

5. Plaster:  12 percent. 

C. Verify suitability of substrates, including surface conditions and compatibility with existing 

finishes and primers. 

D. Proceed with coating application only after unsatisfactory conditions have been corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 
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3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" 

applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are removable and are 

not to be painted.  If removal is impractical or impossible because of size or weight of item, 

provide surface-applied protection before surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, 

and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible primers or apply tie 

coat as required to produce paint systems indicated. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI 

Manual." 

B. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, 

roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp lines and color 

breaks. 

3.4 CLEANING AND PROTECTION 

A. Protect work of other trades against damage from paint application.  Correct damage to work of 

other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and 

leave in an undamaged condition. 

B. At completion of construction activities of other trades, touch up and restore damaged or 

defaced painted surfaces. 

3.5 INTERIOR PAINTING SCHEDULE 

A. Wood – new 

1.  Including wood trim, architectural woodwork, doors, windows, wood-based panel 

products, glued-laminated construction, exposed joists, exposed beams – new 

Primer: Sherwin Williams Pro Mar 200 ZERO VOC Primer B28 Series 

1st coat: Sherwin Williams Pro Mar 200 ZERO VOC (Semigloss) 

2nd coat:  Sherwin Williams Pro Mar 200 ZERO VOC (Semigloss) 

B. Drywall and Plaster – new 

Primer: Sherwin Williams Pro Mar 200 ZERO VOC Primer B28 Series 

1st coat: Sherwin Williams Pro Mar 200 ZERO VOC (Egshell) 

2nd coat:  Sherwin Williams Pro Mar 200 ZERO VOC (Egshell) 
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C. Ferrous Metal – new 

1. Hollow metal doors and frames, steel lintels, exposed steel beams and columns, piping, 

pipe hangers, radiators, convectors, exposed conduits, panelboard fronts, and 

non-finished or prime painted metals and other equipment 

 

Primer: Touch-up shop applied primer with Sherwin-Williams Pro-Cryl Universal 

Metal Primer,. Meets Greenseal GC-03 “Anti-Corrosive”. 

1st Coat: Sherwin-Williams Pro Industrial Acrylic B66 Series (Semigloss). 

2
nd

 Coat: Sherwin-Williams Pro Industrial Acrylic B66 Series (Semigloss). 

D. Galvanized Metal – new 

Primer: Sherwin Williams DTM Primer Finish B66W1 Series 

1st Coat: Sherwin-Williams Pro Industrial Acrylic B66 Series (Semigloss). 

2nd Coat: Sherwin-Williams Pro Industrial Acrylic B66 Series (Semigloss). 

END OF SECTION 09 91 23 
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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. Plastic-laminate-faced premanufactured casework. 

2. Plastic-laminate countertops. 

3. Wall shelving. 

B. Related Sections include the following: 

1. Division 6 Section “Rough and Miscellaneous Carpentry” for wood blocking for 

anchoring institutional casework. 

2. Division 6 Section “Interior Architectural Woodwork.” 

3. Division 9 Section “Gypsum Board Assemblies” for reinforcements in gypsum board 

partitions for anchoring institutional casework. 

4. Division 9 Section “Resilient Wall Base and Accessories” for resilient base applied to 

institutional casework. 

1.3 DEFINITIONS 

A. Exposed Portions of Cabinets:  Surfaces visible when doors and drawers are closed, including 

bottoms of cabinets more than 48 inches (1220 mm) above floor, and surfaces visible in open 

cabinets. 

B. Semiexposed Portions of Cabinets:  Surfaces behind opaque doors, such as interiors of cabinets, 

shelves, dividers, interiors and sides of drawers, and interior faces of doors.  Tops of cases 78 

inches (1980 mm) or more above floor are defined as semiexposed. 

C. Concealed Portions of Cabinets:  Surfaces not usually visible after installation, including 

sleepers, web frames, dust panels, and ends and backs that are placed directly against walls or 

other cabinets. 

1.4 SUBMITTALS 

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

B. Shop Drawings:  Show fabrication and installation details for institutional casework.  Include 

plans, elevations, sections, details, and attachments to other Work. 

C. Samples for Verification:  6-inch- (150-mm-) square Samples for each type of finish, including 

top material and the following: 

1. Section of countertop showing top, front edge, and backsplash construction. 

2. One full-size finished base cabinet complete with hardware, doors, and drawers, but 

without countertop. 
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3. One full-size finished wall cabinet complete with hardware, doors, and adjustable 

shelves. 

4. Maintain full-size Samples at Project site during construction in an undisturbed condition 

as a standard for judging the completed Work.  Unless otherwise indicated, approved 

sample units may become part of the completed Work if in undisturbed condition at time 

of Substantial Completion.  Notify Architect of their exact locations. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications:  An authorized representative of institutional casework manufacturer 

for installation and maintenance of units required for this Project. 

B. Source Limitations:  Obtain institutional casework through one source from a single 

manufacturer. 

C. Quality Standard:  Unless otherwise indicated, comply with AWI’s “Architectural Woodwork 

Quality Standards,” Section 1600. 

1. Provide AWI Quality Certification Program certificate indicating that institutional 

casework complies with requirements. 

D. Product Designations:  Drawings indicate sizes, configurations, and finish material of 

institutional casework by referencing designated manufacturer’s catalog numbers.  Other 

manufacturers’ casework of similar sizes and door and drawer configurations, of same finish 

material and complying with the Specifications may be considered.  Refer to Division 1 Section 

“Product Requirements.” 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver institutional casework only after painting, utility roughing-in, and similar operations 

that could damage, soil, or deteriorate casework have been completed in installation areas.  If 

casework must be stored in other than installation areas, store only in areas where 

environmental conditions meet requirements specified in “Project Conditions” Article. 

B. Keep finished surfaces covered with polyethylene film or other protective covering during 

handling and installation. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not deliver or install institutional casework until building is 

enclosed, wet work is complete, and HVAC system is operating and maintaining temperature 

and relative humidity at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Where institutional casework is indicated to fit to other construction, 

verify dimensions by field measurements before fabrication and indicate measurements on Shop 

Drawings. 

1.8 COORDINATION 

A. Coordinate layout and installation of metal framing and reinforcements in gypsum board 

assemblies for support of institutional casework. 
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1.9 WARRANTY 

A. Special Warranty:  Manufacturer’s standard form in which manufacturer agrees to repair or 

replace components of institutional casework that fails in materials or workmanship within 

specified warranty period.  Failures include, but are not limited to, the following: 

1. Delamination of components or other failures of glue bond. 

2. Warping of components. 

3. Failure of operating hardware. 

4. Deterioration of finishes. 

B. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

following: 

1. Plastic-Laminate-Faced Institutional Casework: 

a. Case Systems, Inc. 

b. LSI Corporation of America, Inc. 

c. TMI Systems Design Corp. 

2. Plastic-Laminate Material: 

a. Formica Corporation. 

b. Wilsonart International; Div. of Premark International, Inc. 

2.2 MATERIALS 

A. General: 

1. Adhesives:  Do not use adhesives that contain urea formaldehyde. 

2. Maximum Moisture Content for Lumber:  7 percent for hardwood and 12 percent for 

softwood. 

3. Softwood Plywood:  DOC PS 1. 

4. Particleboard:  ANSI A208.1, Grade M-2. 

5. Medium-Density Fiberboard:  ANSI A208.2, Grade MD. 

6. Hardboard:  AHA A135.4, Class 1 Tempered. 

7. Plastic Laminate:  High-pressure decorative laminate complying with NEMA LD 3. 

8. Edge banding for Plastic Laminate:  Rigid PVC extrusions, through color with satin 

finish, 3 mm thick at doors and drawer fronts, 1 mm thick elsewhere. 

B. Exposed Cabinet Materials: 

1. Plastic Laminate:  Type VGS. 

a. Unless otherwise indicated, provide plastic laminate for exposed surfaces. 
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C. Semiexposed Cabinet Materials: 

1. Plastic Laminate:  Type CLS. 

a. Provide plastic laminate for interior faces of doors and drawer fronts and where 

indicated. 

2. Melamine-Faced Particleboard:  Particleboard with decorative surface of thermally fused, 

melamine-impregnated web and complying with LMA SAT-1. 

a. Provide melamine-faced particleboard for semiexposed surfaces, unless otherwise 

indicated. 

D. Concealed Cabinet Materials: 

1. Plastic Laminate:  Type BKL. 

2.3 DESIGN, COLOR, AND FINISH 

A. Design:  Provide institutional casework of the following design: 

1. Flush overlay with wire pulls. 

B. Melamine-Faced Particleboard Colors, Patterns, and Finishes:  As selected by Architect from 

casework manufacturer’s full range. 

C. Plastic-Laminate Colors, Patterns, and Finishes:  As selected by Architect from casework 

manufacturer’s full range. 

2.4 CABINET FABRICATION 

A. Plastic-Laminate-Faced Cabinet Construction: 

1. Bottoms and Ends of Cabinets, Shelves, and Tops of Wall Cabinets and Tall Cabinets:  

3/4-inch (19-mm) particleboard, plastic-laminate faced on exposed surfaces, melamine 

faced on semiexposed surfaces. 

2. Backs of Cabinets:  1/2-inch (12.7-mm) particleboard, plastic-laminate faced on exposed 

surfaces, melamine faced on semiexposed surfaces. 

3. Drawer Fronts:  3/4-inch (19-mm) particleboard, plastic-laminate faced on both sides. 

4. Drawer Sides and Backs:  1/2-inch (12.7-mm) melamine-faced particleboard, with glued 

dovetail or multiple-dowel joints. 

5. Drawer Bottoms:  1/4-inch (6.4-mm) melamine-faced particleboard glued and dadoed 

into front, back, and sides of drawers. Use 1/2-inch (12.7-mm) material for drawers more 

than 24 inches (600 mm) wide. 

6. Doors:  3/4-inch (19-mm) particleboard or medium-density fiberboard, plastic-laminate 

faced on both sides. 

B. Leg Shoes:  Vinyl or rubber, black, open-bottom type. 

C. Filler Strips:  Provide as needed to close spaces between cabinets and walls, ceilings, and 

indicated equipment.  Fabricate from same material and with same finish as cabinets. 
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2.5 CASEWORK HARDWARE 

A. Hardware, General:  Provide manufacturer’s standard powder-coated, commercial-quality, 

heavy-duty hardware complying with requirements indicated. 

1. Use threaded metal or plastic inserts with machine screws for fastening to particleboard 

except where hardware is through-bolted from back side. 

B. Butt Hinges:  Powder-coated, semiconcealed, 5-knuckle hinges complying with BHMA A156.9, 

Grade 1, with antifriction bearings and rounded tips.  Provide 2 hinges for doors less than 48 

inches (1220 mm) high and 3 hinges for doors more than 48 inches (1220 mm) high. 

C. Pulls:  Solid wire pulls, fastened from back with two screws.  For sliding doors, provide 

recessed chrome-plated flush-pulls.  Provide 2 pulls for drawers more than 24 inches (600 mm) 

wide. 

D. Door Catches:  Powder-coated, nylon-roller spring catch or dual, self-aligning, permanent 

magnet catch.  Provide 2 catches on doors more than 48 inches (1220 mm) high. 

E. Drawer Slides:  Powder-coated, metal-channel, self-closing drawer slides, designed to prevent 

rebound when drawers are closed, with nylon-tired, ball-bearing rollers, and complying with 

BHMA A156.9, Type B05091, and rated for the following loads: 

1. Box Drawer Slides:  100 lbf (440 N). 

2. File Drawer Slides:  150 lbf (670 N). 

3. Pencil Drawer Slides:  45 lbf (200 N). 

4. Keyboard Slide:  75 lbf (330 N). 

5. Trash Bin Slides:  150 lbf (670 N). 

F. Label Holders:  Chrome plated, sized to receive standard label cards approximately 1 by 2 

inches (25 by 51 mm), attached with screws or brads. 

1. Provide where indicated. 

G. Drawer and Cupboard Locks:  Cylindrical (cam) type, 5-disc tumbler, brass with chrome-plated 

finish, complying with BHMA A156.11, Grade 1. 

1. Provide a minimum of two keys per lock and six master keys. 

2. Provide locks as indicated. 

H. Sliding-Door Hardware Sets:  Manufacturer’s standard, to suit type and size of sliding-door 

units. 

I. Adjustable Shelf Supports:  2-pin locking plastic shelf rests complying with BHMA A156.9, 

Type B04013. 

2.6 COUNTERTOPS 

A. Countertops, General:  Provide smooth, clean exposed tops and edges in uniform plane free of 

defects.  Provide front and end overhang of 1 inch (25 mm) over base cabinets. 

B. Plastic-Laminate Tops:  Plastic-laminate sheet, shop bonded with waterproof glue to both sides 

of 1-inch plywood or particleboard.  Sand surfaces to which plastic laminate is to be bonded. 
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1. Plastic-Laminate Type for Flat Tops:  HGS. 

2. Plastic-Laminate Type for Backing:  BKL. 

3. Provide 3-mm PVC edging on front edge of top, on top edges of backsplashes and end 

splashes, and on ends of tops and splashes. 

4. Use exterior plywood or phenolic-resin-bonded particleboard for countertops containing 

sinks. 

2.7 WALL SHELVING 

A. Plastic-Laminate Shelving:  Plastic-laminate sheet, Type HGL or HGP, shop bonded with 

waterproof glue to both sides of 3/4-inch (19-mm) particleboard.  Sand surfaces to which plastic 

laminate is to be bonded. 

1. Shelf Thickness:  3/4 inch (19 mm). 

2. Edge Treatment:  Finish both edges with rigid PVC extrusions, through color with satin 

finish, 3 mm thick. 

B. Adjustable Shelf Supports:  Zinc-plated steel standards and shelf brackets, complying with 

BHMA A156.9, Types B04102 and B04112, surface mounted. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, with Installer present, for compliance with requirements for installation 

tolerances, location of reinforcements, and other conditions affecting performance of 

institutional casework. 

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

3.2 CASEWORK INSTALLATION 

A. Install plumb, level, and true; shim as required, using concealed shims.  Where institutional 

casework abuts other finished work, apply filler strips and scribe for accurate fit, with fasteners 

concealed where practical. 

B. Base Cabinets:  Set cabinets straight, level, and plumb.  Adjust subtops within 1/16 inch (1.5 

mm) of a single plane.  Fasten cabinets to partition framing, wood blocking, or reinforcements 

in partitions with fasteners spaced 24 inches (600 mm) o.c.  Bolt adjacent cabinets together with 

joints flush, tight, and uniform.  Align similar adjoining doors and drawers to a tolerance of 

1/16 inch (1.5 mm). 

1. Where base cabinets are not installed adjacent to walls, fasten to floor at toe space with 

fasteners spaced 24 inches (600 mm) o.c.  Secure sides of cabinets to floor, where they do 

not adjoin other cabinets, with not less than two fasteners. 

C. Wall Cabinets:  Hang cabinets straight, level, and plumb.  Adjust fronts and bottoms within 1/16 

inch (1.5 mm) of a single plane.  Fasten to hanging strips, masonry, partition framing, blocking, 

or reinforcements in partitions.  Align similar adjoining doors to a tolerance of 1/16 inch (1.5 

mm). 
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D. Install hardware uniformly and precisely.  Set hinges snug and flat in mortises, unless otherwise 

indicated.  Adjust and align hardware so moving parts operate freely and contact points meet 

accurately.  Allow for final adjustment after installation. 

E. Adjust casework and hardware so doors and drawers operate smoothly without warp or bind.  

Lubricate operating hardware as recommended by manufacturer. 

3.3 INSTALLATION OF TOPS 

A. Field Jointing:  Where possible make in the same manner as shop jointing, using dowels, 

splines, adhesives, and fasteners recommended by manufacturer.  Prepare edges to be joined in 

shop so Project-site processing of top and edge surfaces is not required.  Locate field joints 

where shown on Shop Drawings. 

1. Secure field joints in plastic-laminate countertops with concealed clamping devices 

located within 6 inches (150 mm) of front and back edges and at intervals not exceeding 

24 inches (600 mm).  Tighten according to manufacturer’s written instructions to exert a 

constant, heavy-clamping pressure at joints. 

B. Secure tops to cabinets with Z-type fasteners or equivalent, using two or more fasteners at each 

front, end, and back. 

C. Abut top and edge surfaces in one true plane, with internal supports placed to prevent 

deflection. 

D. Secure backsplashes to tops with concealed fasteners at 16 inches (400 mm) o.c. and walls with 

adhesive. 

E. Seal junctures of top, splash, and walls with mildew-resistant silicone sealant or another 

permanently elastic sealing compound recommended by countertop material manufacturer. 

3.4 INSTALLATION OF SHELVING 

A. Securely fasten adjustable shelving supports to partition framing, wood blocking, or 

reinforcements in partitions. 

B. Install shelf standards plumb and at heights to align shelf brackets for level shelves.  Install 

shelving level and straight, closely fitted to other work where indicated. 

3.5 CLEANING AND PROTECTING 

A. Repair or remove and replace defective work as directed on completion of installation. 

B. Clean finished surfaces, touch up as required, and remove or refinish damaged or soiled areas to 

match original factory finish, as approved by Architect. 

C. Protection:  Provide 6-mil (0.15-mm) plastic or other suitable water-resistant covering over 

countertop surfaces.  Tape to underside of countertop at a minimum of 48 inches (1220 mm) 

o.c.  Remove protection at Substantial Completion. 

END OF SECTION 12 35 50 
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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 fixed audience seating with the following: 

1. [Standard] [Beam] [Pedestal] mounting. 

2. [Upholstered chairs] [Molded-plastic chairs] [Molded-plastic chairs with 

upholstered inserts]. 

3. Self-rising seat mechanism. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated; Include construction details, material 

descriptions, dimensions of individual components and profiles, and finishes for fixed audience 

seating. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 

1. Seating Layout:  Show seating layout, aisle widths, row-lettering and chair-numbering 

scheme, chair widths, and chair spacing in each row. 

2. Accessories:  Show accessories, including locations of left- and right-hand tablet arms, 

accessibility provisions, and attachments to other work. 

C. Samples for Initial Selection:  For each type of exposed finish, color, texture, and pattern 

indicated. 

D. Samples for Verification:  For each type of exposed finish required, prepared on Samples of size 

indicated below: 

1. Molded Plastic:  Manufacturer's standard-size unit, not less than 3 inches (75 mm) 

square. 

2. Plastic Laminate:  Manufacturer's standard-size unit, not less than 3 inches (75 mm) 

square. 

3. Baked-on Coating Finishes:  Manufacturer's standard-size unit, not less than 3 inches (75 

mm) square. 

4. Aluminum Finishes:  Manufacturer's standard-size unit, not less than 3 inches (75 mm) 

square. 

5. Wood and Plywood Materials and Finishes:  Manufacturer's standard-size unit, not less 

than 3 inches (75 mm) square. NOT F
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6. Upholstery Fabric:  Full width by 36-inch- (914-mm-), 36  inch  long section of fabric 

from dye lot to be used for the Work, with specified treatments applied.  Show complete 

pattern repeat.  Mark top and face of fabric. 

7. Row-Letter and Chair-Number Plates:  Full-size units with letters and numbers marked. 

8. Exposed Fasteners:  Full-size units of each type. 

E. Product Certificates:  For each type of flame-retardant treatment of fabric, from manufacturer. 

F. Field quality-control reports. 

G. Maintenance Data:  For fixed audience seating to include in maintenance manuals.  Include the 

following: 

1. Methods for maintaining upholstery fabric. 

2. Precautions for cleaning materials and methods that could be detrimental to seating 

finishes and performance. 

H. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain each type of seating required, including accessories and mounting 

components, from single source from single manufacturer. 

1. Upholstery Fabric:  Obtain fabric of a single dye lot for each color and pattern of fabric 

required. 

B. Forest Certification:  Fabricate products with wood components produced from wood obtained 

from forests certified by an FSC-accredited certification body to comply with FSC STD-01-001, 

"FSC Principles and Criteria for Forest Stewardship." 

C. Fire-Test-Response Characteristics of Upholstered Chairs: 

1. Fabric:  Class 1 according to DOC CS 191 and 16 CFR 1610.61, tested according to 

California Technical Bulletin 117. 

2. Padding:  Comply with California Technical Bulletin 117. 

3. Full-Scale Fire Test:  Comply with California Technical Bulletin 133. 

1.5 PROJECT CONDITIONS 

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

weathertight, wet work in spaces is complete and dry, work above ceilings is complete, and 

temporary or permanent HVAC system is operating and maintaining ambient temperature and 

humidity conditions at occupancy levels during the remainder of the construction period. 

B. Field Measurements:  Verify actual dimensions of seating layout and construction contiguous 

with seating by field measurements before fabrication. NOT F
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1.6 COORDINATION 

A. Coordinate layout and installation of electrical wiring and devices with seating layout to ensure 

that floor junction boxes for electrical devices are accurately located to allow connection 

without exposed conduit. 

1. Coordinate wiring and power receptacles installed in seating with requirements in 

Division 26 Sections. 

2. Coordinate wiring and data ports installed in seating with requirements in Division 27 

Sections. 

B. Coordinate layout and installation of diffuser pedestals with HVAC work and with properties of 

diffuser pedestals to ensure alignment, proper air diffusion, and correct seat locations. 

1.7 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 

replace components of fixed audience seating that fail in materials or workmanship within 

specified warranty period. 

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

a. Structural failures including standards, beams, and pedestals. 

b. Faulty operation of self-rising seat mechanism. 

c. Wear and deterioration of fabric and stitching beyond normal use. 

d. Deterioration of metals, metal finishes, and other materials beyond normal 

weathering and use. 

2. Warranty Periods:  As follows, from date of Substantial Completion. 

a. Structural:  Five years 

b. Operating Mechanisms:  Five years 

c. Plastic, Wood, and Paint Components:  Five years. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials from the same production run that match products installed and that are 

packaged with protective covering for storage and identified with labels describing contents. 

1. Chair Seats and Backs:  Furnish a quantity of full-size units equal to 5 percent of amount 

installed for each type and size of chair seat and back. 

2. Upholstered, Slip-on Cushions:  Furnish a quantity of full-size units equal to 5 percent of 

amount installed for each type and size of cushion. 

3. Tablet Arms:  Furnish a quantity of full-size units equal to 5 percent of amount installed 

for each type and size of tablet arm. 

4. Armrests:  Furnish a quantity of full-size units equal to 5 percent of amount installed for 

each type of armrest. NOT F
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PART 2 - PRODUCTS 

2.1 MATERIALS AND FINISHES 

A. Steel:  ASTM A 36/A 36M plates, shapes, and bars; ASTM A 513 mechanical tubing; 

ASTM A 1008/A 1008M cold-rolled sheet; and ASTM A 1011 hot-rolled sheet and strip. 

B. Cast Aluminum:  ASTM B 85 aluminum-alloy die castings. 

C. Metal Finish:  Finish exposed metal parts with manufacturer's standard baked-on minimum 1.5-

mil- (0.04-mm-) thick, epoxy baked-on powder coating. 

1. Color:  As selected by Architect from manufacturer's full range. 

D. Concealed Plywood:  HPVA HP-1 hardwood plywood, made with adhesive containing no urea 

formaldehyde, or DOC PS 1 softwood plywood, as standard with manufacturer. 

E. Exposed Plywood:  HPVA HP-1, Face Grade A, hardwood veneer core with color-matched 

hardwood-veneer faces, made with adhesive containing no urea formaldehyde. 

F. Hardwood Lumber and Veneer Faces:  Red oak selected to be free of visible defects. 

1. Stain and Finish:  As selected by Architect from manufacturer's full range. 

G. Plastic Laminate:  NEMA LD 3, Grade VGS for vertical surfaces and Grade HGS for horizontal 

surfaces. 

1. Color and Pattern:  As selected by Architect from manufacturer's full range. 

H. Fabric:  Manufacturer's standard 100 percent polyolefin with flame-retardant treatment. 

1. Weight:  16 oz./linear yd. (0.50 kg/linear m 

2. Color and Pattern:  As selected by Architect from manufacturer's full range 

I. Upholstery Padding:  Flexible, cellular, molded or slab polyurethane foam. 

J. Molded Plastic:  High-density polyethylene or polypropylene, blow or injection molded, with 

smooth or textured surface that is mar and dent resistant. 

1. Provide with UV inhibitors to retard fading where exposed to sunlight. 

2. Color and Texture:  As selected by Architect from manufacturer's full range 

2.2 FIXED AUDIENCE SEATING  

A. Fixed Audience Seating:  Interior assembly-space seating in permanent arrangement as shown 

on Drawings. 

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

following : 
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a. Allied Equipment. 

b. W-Cubed,LLC 

c. Hussey Seating Company. 

d. Interkal LLC. 

 

B. Chair Mounting Standards:  [Floor] [Riser] attached of the following material: 

1. Steel:  One-piece heavy-tube or reinforced sheet with welded mounting plate and welded 

connections for seat pivots, backs, armrests, and end panels. 

2. Cast Iron:  One-piece castings with integral mounting points and attachment anchoring 

points for seat pivots, backs, and armrests. 

3. Molded Plastic:  One-piece, solid injection-molded plastic with integral reinforcing ribs 

and attachment anchoring points for seat pivots, backs, and armrests. 

C. Chair Mounting Beam:  Steel horizontal beam mounted on [floor] [riser]-attached steel support 

pedestals spaced at intervals of 2 to 2-1/2 chair widths. 

D. Chair Mounting Pedestal:  Floor-attached pedestal, manufacturer's standard [jury base with 

swivel] [diffuser pedestal] <Insert description>. 

E. End Panels: 

1. Material:  Cast iron with design 

a. Cast-Metal Design:  As selected by Architect  

2. Decorative Insert:  Customized medallion. 

F. Fabric Upholstered Chairs: 

1. Backs: 

a. Padding Thickness:  2 inches  

b. Rear Panel:  Steel 

c. Top Corners:  Rounded. 

d. Upholstery Options:  Decorative stitching 

2. Seats:  [Two part] [One part with slip-on upholstered padding] [One part, fully 

upholstered] and as follows: 

a. Padding Thickness:  Minimum [1-1/2 inches (38 mm)] [3 inches (76 mm)] [4 

inches (102 mm)] <Insert thickness> at front and rear edge. 

b. Seat Underside:  [Steel sheet seat pan] [Perforated steel sheet seat pan with 

acoustical insulation] [Hardwood-veneer-faced, formed plywood shell] 

[Molded-plastic shell] [Fabric upholstered with padding] <Insert 

requirements>. 

3.  

G. Chair Width:  Vary chair widths to accommodate sightlines and row lengths], with 

minimum chair width of 20 inches (508 mm)from center to center of armrests. 
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H. Back Height: Standard-style backs, 34” high from the floor and as measured in the 20 degreee 

back pitch. 

I. Back Pitch:  Fixed 20 degree. 

J. Chair Seat Hinges:  Self-lubricating, compensating type with noiseless self-rising seat 

mechanism passing ASTM F 851 and with positive internal stops cushioned with rubber or 

neoprene. 

K. Chair Back Hinges:  Self-lubricating type with noiseless mechanism that raises back to vertical 

position when chair is unoccupied. 

L. Self-Rising Seat Mechanism:  Torselastik system integrated within the seat frame which allows 

the seat pan to return to a 90 or 100% vertical position.  There shall be two ½” square tube 

stops, two counter-stops and two 1” cold rolled steel bushings, all reinforced 

M. Armrests:  [Plastic] [Hardwood] [Plastic laminate on medium-density fiberboard]] with 

rounded edges, concealed mounting. 

N. Row-Letter and Chair-Number Plates:  Manufacturer's standard 

1. Material:  Stainless steel with black embossed characters. 

2. Attachment:  Minimum of two mechanical fasteners 

O. Tablet Arms:  Manufacturer's standard-size foldaway tablet arm with plastic-laminate writing 

surface over medium-density fiberboard or plywood core and with rounded, matching PVC 

edges. 

1. Mounting:  Right-hand mounted unless otherwise indicated. 

2. Fold-Away Mechanism:  Cast-iron or steel hinge and swivel mechanism that gives 

positive support in open position and semiautomatic return to stored position below arm 

block and parallel to chair. 

P. Accessible Seating: 

1. Provide [removable] [rollaway] [swing-away] chairs where wheelchair spaces are 

indicated. 

2. Provide chairs [without] [with retractable] [with foldup] arm on aisle side in locations 

indicated, but not less than 5 percent of aisle seats.  Identify these seats with a sign or 

marker. 

2.3 FABRICATION 

A. Floor Attachments:  Fabricate to conform to floor slope, if any, so that standards and pedestals 

are plumb and chairs are maintained at same angular relationship to vertical throughout Project. 

B. For beam-mounted chairs in curved patterns, curve the beam to the various radii required for the 

rows. NOT F
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C. Upholstery:  Fabricate fabric-covered cushions with molded padding beneath fabric and with 

fabric covering free of welts, creases, stretch lines, and wrinkles.  For each upholstered 

component, install pile and pattern run in a consistent direction. 

D. Upholstered Chairs:  Fabricate as follows: 

1. Two-Part Upholstered Back:  In length required to protect seat in raised position, with 

padded cushion glued to a curved steel, plywood, or molded-plastic support panel 

covered with easily replaceable fabric, and with curved rear shell that fully encloses 

upholstery edges. 

2. Two-Part Seats:  Upper part, an upholstered cushion with molded padding over no fewer 

than [five] <Insert number> serpentine springs attached to reinforced steel frame, with 

weight-distributing and abrasion-resistant sheeting separating padding from springs, and 

removable for reupholstering without removing seat from chair.  Lower part, steel pan 

reinforced at stress points and completely enclosing hinges and self-rising mechanism. 

3. Two-Part Seats:  Upper part, an upholstered cushion with formed padding over a five-ply 

plywood panel[ with fabric cover conforming to shape of cushion to conceal inner 

seat structure and hinge mechanism].  Lower part, molded-plastic shell. 

4. One-Part Seats:  Double-wall plastic shells [fitted with a padded upholstered cushion 

and covered with easily replaceable fabric] [padded and fully upholstered]. 

E. Two-Piece, Molded-Plastic Chairs:  Fabricate contoured seat and back separately with double-

wall, blow-molded plastic.  Fabricate back in length required to protect seat in raised position.  

Reinforce plastic with steel plates at attachment points. 

F. One-Piece, Molded-Plastic Chairs:  Provide contoured plastic shell with smoothly rolled edges 

and reinforcing ribs on underside of shell.  Fabricate for attachment of chair to support with 

self-threading, corrosion-resistant screws. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine floors, risers, and other adjacent work and conditions, with Installer present, for 

compliance with requirements and other conditions affecting performance of the Work. 

B. Examine locations of electrical connections. 

C. Examine locations of HVAC supply ducts. 

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

3.2 INSTALLATION 

A. Install seating in locations indicated and fastened securely to substrates according to 

manufacturer's written installation instructions. NOT F
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1. Use installation methods and fasteners that produce fixed audience seating assemblies 

with individual chairs capable of supporting an evenly distributed 600-lb (272-kg) static 

load without failure or other conditions that might impair the chair's usefulness. 

2. Install standards and pedestals plumb. 

B. Install seating with chair end standards aligned from first to last row and with backs and seats 

varied in width to optimize sightlines. 

C. Install riser-mounted attachments to maintain uniform chair heights above floor. 

D. Install chairs in curved rows at a smooth radius. 

E. Install seating so moving components operate smoothly and quietly. 

F. Install wiring conductors and cables concealed in components of seating and accessible for 

servicing. 

3.3 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing. 

2. Tests for Power Receptacles:  As specified in Division 26 Sections. 

3. Tests for Data Ports:  As specified in Division 27 Sections. 

B. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust chair backs so that they are aligned with each other in straight and uniformly curved 

rows. 

B. Adjust self-rising seat mechanisms so seats in each row are aligned when in upright position. 

C. Verify that all components and devices are operating properly. 

D. Verify that seating returns to correct at-rest position. 

E. Repair minor abrasions and imperfections in finishes with coating that matches factory-applied 

finish. 

F. Replace upholstery fabric damaged during installation. 

END OF SECTION 12 61 00 NOT F
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COMMISSIONING OF HVAC 23 08 00-1 

SECTION 23 08 00-COMMISSIONING OF HVAC SYSTEMS 
 

PART 1 - GENERAL 

1.1 DESCRIPTION 

The requirements of this Section apply to all sections of Division 23.  

1.2 SUMMARY 

 This Section includes requirements for commissioning the Facility exterior closure, 

related subsystems and related equipment.   

1.5 COMMISSIONED SYSTEMS 

A. Commissioning of a system or systems specified in Division 23 is part of the construction 

process. Documentation and testing of these systems, as well as training of the Owner’s 

Operation and Maintenance personnel is required in cooperation with the Owner 

1.6 SUBMITTALS 

A. The commissioning process requires review of selected Submittals that pertain to the 

systems to be commissioned.  The Contractor will provide a list of submittals that will be 

reviewed by the Engineer.  This list will be reviewed and approved by the Owner prior to 

forwarding to the Engineer.   

PART 2 - PRODUCTS (NOT USED) 

PART 3 - EXECUTION 

3.1 CONSTRUCTION INSPECTIONS 

A. Commissioning of HVAC systems will require inspection of individual elements of the 

HVAC systems construction throughout the construction period.  

B. The Contractor shall coordinate with the Engineer to schedule HVAC systems 

inspections as required to support the Commissioning Process. 

3.2 PRE-FUNCTIONAL CHECKLISTS 

A. The Contractor shall complete Pre-Functional Checklists to verify systems, subsystems, 

and equipment installation is complete and systems are ready for Systems Functional 

Performance Testing.   
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B. The Contractor will prepare Pre-Functional Checklists to be used to document 

equipment installation.  The Contractor shall complete the checklists.  Completed 

checklists shall be submitted to the Owner and Engineer for review.  The Engineer may 

spot check a sample of completed checklists.  If the Engineer determines that the 

information provided on the checklist is not accurate, the Engineer will return the 

marked-up checklist to the Contractor for correction and resubmission.  If the Engineer 

determines that a significant number of completed checklists for similar equipment are 

not accurate, the Engineer will select a broader sample of checklists for review.  If the 

Engineer determines that a significant number of the broader sample of checklists is also 

inaccurate, all the checklists for the type of equipment will be returned to the Contractor 

for correction and resubmission.   

3.3 CONTRACTORS TESTS 

A. Contractor tests shall be scheduled and documented.  All testing shall be incorporated 

into the project schedule.  Contractor shall provide no less than 7 calendar days’ notice 

of testing.  The Engineer will witness selected Contractor tests at the sole discretion of 

the Engineer.  Contractor tests shall be completed prior to scheduling Systems 

Functional Performance Testing.   

3.4 SYSTEMS FUNCTIONAL PERFORMANCE TESTING:   

A. The Commissioning Process includes Systems Functional Performance Testing that is 

intended to test systems functional performance under steady state conditions, to test 

system reaction to changes in operating conditions, and system performance under 

emergency conditions.   

B. The Contractor will prepare detailed Systems Functional Performance Test procedures 

for review and approval by the Engineer.  The Contractor shall review and comment on 

the tests prior to approval.   

C. The Contractor shall provide the required labor, materials, and test equipment identified 

in the test procedure to perform the tests.  The Engineer will witness and document the 

testing.  The Contractor shall sign the test reports to verify tests were performed.   

3.5 TRAINING OF PERSONNEL 

A. Training of the operation and maintenance personnel is required in cooperation with the 

Owner and Engineer.   
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B. Provide competent, factory authorized personnel to provide instruction to operation and 

maintenance personnel concerning the location, operation, and troubleshooting of the 

installed systems.   

C. Contractor shall submit training agendas and trainer resumes.  The instruction shall be 

scheduled in coordination with the Owner after submission and approval of formal 

training plans.  

3.6 OPERATION AND MAINTENANCE MANUALS 

A. Provide (3) hard copies in binders and (1) disc containing Adobe PDF file containing 

the following:  

1. Installation, Operation and Maintenance manuals.  

2. Include all valve charts 

3. Filter size list 

4. Recommended spare parts 

 

END SECTION 23 08 00 
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SECTION 23 09 50 -BUILDING AUTOMATION SYSTEM (BAS) GENERAL  

PART 1 - GENERAL  

1.01 DESCRIPTION OF WORK  

A.  The building automation system (BAS) defined in this specification shall interface with 
the Owner’s Network , and shall utilize the BACnet communication requirements as de-
fined by ASHRAE/ANSI 135 (current version and addendum) for all communication.  

B.  Contractor shall furnish and install a building automation system (BAS). The new BAS 
shall utilize electronic sensing, microprocessor-based digital control, and electronic 
actuation of dampers and valves to perform control sequences and functions speci-
fied.  The BAS for this project will generally consist of monitoring and control of sys-
tems listed below. Reference also control drawings, sequences of operation, and 
points lists.  

C.  The systems to be controlled under work of this section basically comprise (describe 
the scope of the project). The HVAC systems being controlled are (describe systems 
to be controlled). This Section defines the manner and method by which these con-
trols function.  

1.02 APPLICATION OF OPEN PROTOCOLS  

A.  Subject to the detailed requirements provided throughout the specifications, the BAS 
and digital control and communications components installed, as work of this contract shall 
be an integrated distributed processing system utilizing BACnet. System components shall 
communicate using native BACnet in accordance with ASHRAE Standard 135 and current 
addenda and annexes, including all workstations, all building controllers, and all application 
specific controllers. Gateways to other communication protocols are not acceptable  

 

1.03 QUALITY ASSURANCE  

A.  Product Line Demonstrated History: The product line being proposed for the project 
must have an installed history of demonstrated satisfactory operation for a length of 2 
years since date of final completion in at least 10 installations of comparative size and 
complexity. Submittals shall document this requirement with references.  

The following requirement relates to the actual installing contractor.  

B.  Installer's Qualifications: Firms specializing and experienced in control system installa-
tions for not less than 5 years. Firms with experience in BAS installation projects with 
point counts equal to this project and systems of the same character as this project. If 
installer is a Value Added Reseller (VAR) of a manufacturer's product, installer must 
demonstrate at least three years prior experience with that manufacturer's products. 
Experience starts with awarded Final Completion of previous projects. Submittals must 
document this experience with references.  

C.  Installer's Experience with Proposed Product Line: Firms shall have specialized in 
and be experienced with the installation of the proposed product line for not less 
than one year from date of final completion on at least 3 projects of similar size and 
complexity. Submittals shall document this experience with references.  

1. D.  Installer's Field Coordinator and Sequence Programmer Qualifications: Individu-
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al(s) shall specialize in and be experienced with control system installation for not 
less than 5 years. Proposed field coordinator shall have experience with the installa-
tion of the proposed product line for not less than 2 projects of similar size and com-
plexity. Installer shall submit the names of the proposed individual and at least one al-
ternate for each duty.  Submittals shall document this experience with references. 
The proposed individuals must show proof of the following training:  

 
1. Product Line Training: Individuals overseeing the installation and configuration of 

the proposed product line must provide evidence of the most advanced training 

offered by the Manufacturer on that product line for installation and configura-

tion  

2.  

3. Programming Training: Individuals involved with programming the site-specific 

sequences shall provide evidence of the most advanced programming training 

offered by the vendor of the programming application offered by the Manufac-

turer.  

 
E. Installer's Service Qualifications: The installer must be experienced in control system 

operation, maintenance and service. Installer must document a minimum 5 year history 
of servicing installations of similar size and complexity. Installer must also document at 
least a one year history of servicing the proposed product line.  

F. Installer's Response Time and Proximity  

1. Installer must maintain a fully capable service facility within a 45 mile radius of 

the project site. Service facility shall manage the emergency service dispatches 

and maintain the inventory of spare parts.  

2. Emergency response times are listed below in this section. Installer must 

demonstrate the ability to meet the response times.  

 
1.04 CODES AND STANDARDS  

A. American Society of Heating, Refrigeration and Air Conditioning Engineers 
(ASHRAE)  

1. ASHRAE 135: BACnet - A Data Communication Protocol for Building Au-
tomation and Control Networks. American Society of Heating, Refrigerating 
and Air-Conditioning Engineers, Inc. current edition including all related ad-
denda shall apply.  

B. Electronics Industries Alliance  

1. EIA-709.1-A-99: Control Network Protocol Specification  

2. EIA-709.3-99: Free-Topology Twisted-Pair Channel Specification  

3. EIA-232: Interface between Data Terminal Equipment and Data Circuit-
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Terminating Equipment Employing Serial Binary Data Interchange.  

4. EIA-458: Standard Optical Fiber Material Classes and Preferred Sizes  

5. EIA-485: Standard for Electrical Characteristics of Generator and Receivers for 

use in Balanced Digital Multipoint Systems.  

6. EIA-472: General and Sectional Specifications for Fiber Optic Cable  

 
C. NEMA Compliance  

1 NEMA 250: Enclosure for Electrical Equipment  

2 NEMA ICS 1: General Standards for Industrial Controls.  

 
D. NFPA Compliance  

 
1 NFPA 90A "Standard for the Installation of Air Conditioning and Ventilating Sys-

tems" where applicable to controls and control sequences.  

2 NFPA 70 National Electrical Code (NEC)  

 
E. Institute of Electrical and Electronics Engineers (IEEE)  

1 IEEE 142: Recommended Practice for Grounding of Industrial and Commercial 

Power Systems  

2 IEEE 802.3:  CSMA/CD (Ethernet  - Based) LAN  

3 IEEE 802.4: Token Bus Working Group (ARCNET - Based) LAN  

 
1.05 DEFINITIONS  

A. Advanced Application Controller (AAC): A device with limited resources relative to the 
Building Controller (BC). It may support a level of programming and may also be in-
tended for application specific applications.  

B. Application Protocol Data Unit (APDU): A unit of data specified in an application pro-
tocol and consisting of application protocol control information and possible applica-
tion user data (ISO 9545).  

C. Application Specific Controller (ASC): A device with limited resources relative to the 
Advanced Application Controller (AAC). It may support a level of programming and 
may also be intended for application-specific applications. .  

D. BACnet/BACnet Standard: BACnet communication requirements as defined by 
ASHRAE/ANSI 135 (Current edition and addendum).  

E. BACnet Interoperability Building Blocks (BIBB): A BIBB defines a small portion of 
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BACnet functionality that is needed to perform a particular task. BIBBS are com-
bined to build the BACnet functional requirements for a device in a specification.  

2. F. Binding: In the general sense, binding refers to the associations or mappings of 
the sources network variable and their intended opr required destinations.  

3. G. Building Automation System (BAS): The entire integrated management and con-
trol system  

 
H. Building Controller (BC): A fully programmable device capable of carrying out a num-

ber of tasks including control and monitoring via direct digital control (DDC) of specific 
systems, acting as a communications router between the controlled devices / equip-
ment and the CSS, and temporary data storage for trend information, time schedules, 
and alarm data.  

I. Change of Value (COV): An event that occurs when a measured or calculated ana-
log value changes by a predefined amount (ASHRAE/ANSI 135 (current version and 
addendum)).  

J. Client: A device that is the requestor of services from a server. A client device makes 
requests of and receives responses from a server device.  

4. K. Continuous Monitoring: A sampling and recording of a variable based on time or 
change of state  

(e.g. trending an analog value, monitoring a binary change of state).  

L. Controller or Control Unit (CU): Intelligent stand-alone control device.  Controller is 
a generic reference and shall include BCs, AACs, and ASCs as appropriate.  

M. Control Systems Server (CSS): A server class computer(s) that maintains the systems 
configuration and x 

N. Controlling LAN:  High speed, peer-to-peer controller LAN connecting BCs,  AACs 
and ASCs.  Refer to System Architecture below.  

O. Direct Digital Control (DDC): Microprocessor-based control including Analog/Digital 
conversion and program logic  

P. Functional Profile: A collection of variables required to define a the key parameters 
for a standard application. As this applies to the HVAC industry, this would include 
applications like VAV terminal, fan coil units, and the like.  

Q. Gateway (GTWY): A device, which contains two or more dissimilar net-
works/protocols, permitting information exchange between them.  

R. Hand Held Device (HHD): Manufacturer's microprocessor based device for direct con-
nection to a Controller.  

S. LAN Interface Device (LANID): Device or function used to facilitate communication 
and sharing of data throughout the BAS  

T. Local Area Network (LAN): General term for a network segment within the architecture. 
Various types and functions of LANs are defined herein.  

U. Local Supervisory LAN: Also known as the Owner 's Network: Ethernet-based network 
connecting Primary Controlling LANs with each other and OWSs and CSSs. See Sys-
tem Architecture below.  
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V. Master-Slave/Token Passing (MS/TP): Data link protocol as defined by the BACnet 
standard.   

W. Open Database Connectivity (ODBC): An open standard application-programming in-
terface (API) for accessing a database developed. ODBC compliant systems make it 
possible to access any data from any application, regardless of which database man-
agement system (DBMS) is handling the data.  

X. Operator Interface (OI): A device used by the operator to manage the BAS includ-
ing OWSs, POTs, and HHDs.  

5. Y. Operator Workstation (OWS): The user's interface with the BAS system. As the 
BAS network devices are stand-alone, dedicated OWS is not required for communi-
cations to occur. The OWS can be any computer on the Owner s Network that has a 
compatible Web browser.  

Z. Point-to-Point (PTP): Serial communication as defined in the BACnet standard.  

AA. Portable Operators Terminal (POT): Mobile computer used both for direct con-
nection to a controller as well as network connection.  

AB. Protocol Implementation Conformance Statement (PICS): A written document, 
created by the manufacturer of a device, which identifies the particular options 
specified by BACnet that are implemented in the device (ASHRAE/ANSI 135 (cur-
rent version and addendum)).  

AC. Router: A device that connects two or more networks at the network layer.  

AD. Secondary Controlling LAN: LAN connecting AACs and ASCs, generally lower 
speed and less reliable than the Controlling LAN. Refer to System Architecture be-
low.  

AE. Server : A device that is a provider of services to a client. A client device makes re-
quests of and receives responses from a server device.  

AF. Standardized Query Language (SQL): A database computer language designed for 
managing data in relational database management system (RDBMS). Its scope in-
cludes data insert, query, update and delete, schema creation and modification, and 
data access control.  

AG. Smart Device: A control I/O device such as a sensor or actuator that can directly 
communicate with a controller through the network. This differs from an ASC in that it 
typically deals only with one variable.  

AH. Extensible Markup Language (XML): A specification developed by the World Wide 
Web Consortium.  XML is a pared-down version of SGML, designed especially for 
Web documents. It is a set of rules for encoding documents in machine-readable 
form that allows designers to create their own customized tags, enabling the defini-
tion, transmission, validation, and interpretation of data between applications and 
between organizations.  

1.06 FUNCTIONAL INTENT  

A. Throughout Sections 23 09 50 through 23 09 55, the Sequences of Operation, and 
Section 23 09 59 detailed requirements are specified, some of which indicate a 
means, method or configuration acceptable to meet that requirement.  Contractor 
may submit products that utilize alternate means, methods, and configurations that 
meet the functional intent. However these will only be allowed with prior approval.  
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1.07 SUBMITTALS  

A. Electronic Submittals: While all requirements for hard copy submittal apply, control 
submittals and O&M information shall also be provided in electronic format as follows.  

1. Drawings and Diagrams: Shop drawings shall be provided on electronic media as an 

AutoCAD (current version) and/or Adobe Portable Document Format file.  All 'X ref-

erence' and font files must be provided with AutoCAD files.  

2. Other Submittals: All other submittals shall be provided in Adobe Portable Document 

Format (PDF).  

 
B. Qualifications: Manufacturer, Installer, and Key personnel qualifications as indicat-

ed for the appropriate item above.  

C. Product Data: Submit manufacturer's technical product data for each control device, 
panel, and accessory furnished, indicating dimensions, capacities, performance and 
electrical characteristics, and material finishes.  Also include installation and start-up 
instructions.  

D. Shop Drawings: Submit shop drawings for each control system, including a complete 
drawing for each air handling unit, system, pump, device, etc. with all point de-
scriptors, addresses and point names indicated. Each shop drawing shall contain the 
following information:  

1. System Architecture and System Layout:  

 
a. One-line diagram indicating schematic locations of all control units, work-
stations, LAN interface devices, gateways, etc. Indicate network number, device 
ID, , instance number, MAC address, drawing reference number, and controller 
type for each control unit. Indicate media, protocol, baud rate, and type of each 
LAN.  Indicate media, protocol, baud rate, and type of each LAN. All optical isola-
tors, repeaters, end-of-line resistors, junctions, ground locations etc. shall be lo-
cated on the diagram.  
 
b. Provide electronic floor plans locating all control units, workstations, LAN inter-
face devices, gateways, etc. Include all network communication wiring routing, 
power wiring, power originating sources, and low voltage power wiring. Indicate 
network number, device ID, instance number, MAC address, drawing reference 
number, and controller type for each control unit. Indicate media, protocol, baud 
rate, and type of each LAN. All optical isolators, repeaters, end-of-line resistors, 
junctions, ground locations etc. shall be located on the floor plans. Wiring routing 
as-built conditions shall be maintained accurately throughout the construction pe-
riod and the drawing shall be updated to accurately reflect accurate, actual in-
stalled conditions.  

 
2. Schematic flow diagram of each air and water system showing fans, coils, dampers, 
valves, pumps, heat exchange equipment and control devices. Include verbal descrip-
tion of sequence of operation.  
 
3. All physical points on the schematic flow diagram shall be indicated with names, de-
scriptors, and point addresses identified as listed in the point summary table.  
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4. With each schematic, provide a point summary table listing building number and 
abbreviation, system type, equipment type, full point name, point description, Ethernet 
backbone network number, network number, device ID, object ID (object type, in-
stance number). See Section 23 09 55 - Part III for additional requirements.  
 
5. Label each control device with setting or adjustable range of control.  
 
6. Label each input and output with the appropriate range.  
 
7. Provide a Bill of Materials with each schematic.  Indicate device identification to 
match schematic and actual field labeling, quantity, actual product ordering number, 
manufacturer, description, size, voltage range, pressure range, temperature range, 
etc. as applicable.  
 
8. With each schematic, provide valve and actuator information including size, Cv, de-
sign flow, design pressure drop, manufacturer, model number, close off rating, etc. In-
dicate normal positions of spring return valves and dampers.  
 
9. Indicate all required electrical wiring. Electrical wiring diagrams shall include both 
ladder logic type diagram for motor starter, control, and safety circuits and detailed dig-
ital interface panel point termination diagrams with all wire numbers and terminal block 
numbers identified. Provide panel termination drawings on separate drawings.  Ladder 
diagrams shall appear on system schematic. Clearly differentiate between portions of 
wiring, which are existing, factory-installed and portions to be field-installed.  
 
10. Details of control panels, including controls, instruments, and labeling shown in 
plan or elevation indicating the installed locations.  
 
11. Sheets shall be consecutively numbered.  
 
12. Each sheet shall have a title indicating the type of information included and the 
HVAC system controlled.  
 
13. Table of Contents listing sheet titles and sheet numbers.  
 
14. Legend and list of abbreviations.  
 
15. Memory allocation projections.  
 
16. Submit along with shop drawings but under separate cover calculated and guaran-
teed system response times of the most heavily loaded LAN in the system.  
 
17. Sequences of Operation: Upon completion of the submittals by the Contractor, the 
Engineer will review and coordinate exact control sequences with the Contractor. 

 
E. Open Protocol Information  

1. BACnet Systems: 
a. BACnet object description, object ID, and device ID, for each I/O point.  
b. Documentation for any non-standard BACnet objects, properties, or 
enumerations used detailing their structure, data types, and any associat-
ed lists of enumerated values.  
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c. Submit PICS indicating the BACnet functionality and configuration of 
each controller.  
 

F. Framed Control Drawings: Laminated control drawings including system control 
schematics, sequences of operation and panel termination drawings, shall be provided 
in panels for major pieces of equipment. Terminal unit drawings shall be located in the 
central plant equipment panel or mechanical room panel.  

G. Control Logic Documentation: 
 

1. Submit control logic program listings (for graphical programming) and logic flow 

charts (for line type programs) to document the control software of all control 

units.  

2. Control logic shall be annotated to describe how it accomplishes the sequence of 

operation. Annotations shall be sufficient to allow an operator to relate each pro-

gram component (block or line) to corresponding portions of the specified Se-

quence of Operation.  

3. Include written description of each control sequence.  

4. Include control response, settings, setpoints, throttling ranges, gains, reset 

schedules, adjustable parameters and limits.  

5. Sheets shall be consecutively numbered.  

6. Each sheet shall have a title indicating the controller designations and the HVAC 

system controlled.  

7. Include Table of Contents listing sheet titles and sheet numbers  

8. Submit one complete set of programming and operating manuals for all digital 

controllers concurrently with control logic documentation. This set will count to-

ward the required number of Operation and Maintenance materials specified be-

low and in Section 01 30 00.  

 
H. Operation and Maintenance Materials:  

 
1. Submit documents under provisions of Section 01 03 00. One copy of the ma-

terials shall be delivered directly to the Owner facilities operation staff, in addi-

tion to the copies required by other Sections.  

2. Submit maintenance instructions and spare parts lists for each type of control 

device, control unit, and accessory.  

3. Submit BAS User's Guides (Operating Manuals) for each controller type .  

4. Submit BAS advanced Programming Manuals for each controller type.  
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5. Include all submittals (product data, shop drawings, control logic documenta-

tion, hardware manuals, software manuals, installation guides or manuals, 

maintenance instructions and spare parts lists) in maintenance manual; in ac-

cordance with requirements of Division 1.  

I. Controls contractor shall provide the Owner with all product line technical manuals and 
technical bulletins, to include new and upgraded products, by the same distribution 
channel as to dealers or branches.   This service will be provided for 5 years as part of 
the contract price, and will be offered to the Owner thereafter for the same price as to a 
dealer or branch 

J. Manufacturers Certificates: For all listed and/or labeled products, provide certificate of 
conformance.  

K. Product Warranty Certificates: submit manufacturers product warranty certificates cov-
ering the hardware provided.  

1.8 PROJECT RECORD DOCUMENTS  

A. Record copies of product data and control shop drawings updated to reflect the final in-
stalled condition.  

B. Record copies of approved control logic programming and database on paper and 
on CD's. Accurately record actual setpoints and settings of controls, final se-
quence of operation, including changes to programs made after submission and 
approval of shop drawings and including changes to programs made during spec-
ified testing.  

C. Record copies of approved project specific graphic software on CDs.  

D. Record copies shall include individual floor plans with controller locations with all inter-
connecting wiring routing including space sensors, LAN wiring, power wiring, low volt-
age power wiring. Indicate device instance, MAC address and drawing reference 
number.  

E. Provide record riser diagram showing the location of all controllers.  

F. Maintain project record documents throughout the warranty period and submit final 
documents at the end of the warranty period  

1.9 SYSTEM ARCHITECTURE  

A. The system provided shall incorporate hardware resources sufficient to meet the 
functional requirements of these Specifications. The Contractor shall include all 
items not specifically itemized in these Specifications that are necessary to im-
plement, maintain, and operate the system in compliance with the functional in-
tent of these Specifications.  

B. The system shall be configured as a distributed processing network(s) capable of ex-
pansion as specified below.  

C. The system architecture shall consist of the Ethernet-based Network, and Controlling 
LANs that support BCs, AACs, ASCs, Operator Workstations (OWS), Smart Devic-
es (SD), and Remote Communication Devices (RCDs) as applicable. The following 
indicates a functional description of the BAS structure.  

 
1. Network: Internet-based network connecting multiple facilities with a central da-
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ta and application server, accessible via standard web-browser. This is an ex-
isting infrastructure and contractor is not required to configure any compo-
nents of this network. Refer to Section 23 09 54 for requirements. This con-
tractor shall integrate the controlling devices and the CCS together. 

  
2. Local Supervisory LAN: The Local Supervisory LAN shall be an Ethernet-

based, 100 Mbps LAN connecting Primary Control LANs and OWSs.  The 
LAN serves as the inter-BC gateway and OWS-to-BC gateway and communi-
cations path. Contractor shall provide this as a dedicated LAN for the control 
system.  LAN shall be IEEE 802.3 Ethernet over Fiber or Category 5 cable 
with switches and routers that support 100 Mbps throughput. Power-line carri-
er communication shall not be acceptable for communications. The physical 
media will be that installed for the IT infrastructure of the facility and as such 
network drops will be provided under that scope of work to facilitate work of 
this scope. This network will be 100 Mbps and therefore all network interface 
cards shall support that speed. The higher level layers of this network shall be 
BACnet as described below:  

 
a. BACnet Supervisory LAN: Shall be BACnet/IP as defined in the BACnet 

standard, and shall share a common network number for the Ethernet 
backbone, as defined in the BACnet standard. Point/Object naming con-
ventions are specified in 23 09 55 - Part III.  

 
3. Controlling LAN: High-speed, peer-to-peer communicating LAN used to connect 

AACs, ASCs and Building Controllers (BCs) and communicate exclusively 
control information. Acceptable technologies include:  

 
a. Ethernet (IEEE802.3)  
b. ARCNET (IEEE802.4)  
c. Communication to/from building controller (BC) and the control system 

server (CSS) shall utilize standard TCP/IP, BACnet/IP ports (80and/or 
47808) 

  
4. Secondary Controlling LAN :  Network used to connect AACs, ASCs or SDs.  

These can be Master Slave/ Token Passing or polling, in addition to those al-
lowed for Primary Controller LANs.  Network speed vs. the number of control-
lers on the LAN shall be dictated by the response time and trending require-
ments.  

 
D. Dynamic Data Access: Any data throughout any level of the network shall be available 

to and accessible by all other devices, Controllers and OWS, whether directly connect-
ed or connected remotely.  

 
E. Remote Data Access: The system shall support the following methods of remote ac-

cess to the building data.  
1. Browser-based access: A remote user using a standard browser shall be able to 

access all control system facilities and graphics with proper authentication. 
The Owner shall maintain continuous network connection. The following para-
digms are acceptable for browser-based access:  
a. Native Internet-based user interface (HTML, Java, XML, etc.) via a standard 

freely distributed web browser that does not require a Windows client 
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software installation.  

F. The communication speed between the controllers, LAN interface devices, and oper-
ator interface devices shall be sufficient to ensure fast system response time under 
any loading condition. Contractor shall submit guaranteed response times with 
shop drawings including calculations to support the guarantee. In no case shall de-
lay times between an event, request, or command initiation and its completion be 
greater than those listed herein. Contractor shall recommend reconfiguring the LAN 
as necessary to accomplish these performance requirements.:  

 
1 Five seconds between a Level 1 (critical) alarm occurrence and enunciation at op-

erator workstation.  

2 10 seconds between a Level 2 alarm occurrence and enunciation at operator work-

station.  

3 20 seconds between and a Level 3-5 alarm occurrence and enunciation at operator 

workstation.  

4 10 seconds between an operator command via the operator interface to change a 

setpoint and the subsequent change in the controller.  

5 seconds between an operator command via the operator interface to start/stop a de-

vice and the subsequent command to be received at the controller.  

6 10 seconds between a change of value or state of an input and it being updated on 

the operator interface.  

7 10 seconds between an operator selection of a graphic and it completely painting the 

screen and updating at least 10 points.  

 
G. Control Systems Server (CSS): A server class computer(s) that maintains the systems 

configuration and programming database. This server is located at the Energy and 
Technolgy data center in a virtual environment and serves as an access point to 
BAS. It shall hold the backup files of the information downloaded into the individual 
controllers and as such support uploading and downloading that information directly 
to/from the controllers. It shall also act as a control information server to non-control 
system based programs. It shall allow secure multiple-access to the control infor-
mation. Refer to Section 23 09 52 - BAS Operator Interfaces for its requirements.  

H. The Operator Interface shall provide for overall system supervision, graphical user in-
terface, management report generation, alarm annunciation, and remote monitoring.  
Refer to Section 23 09 52 - BAS Operator Interfaces.  

I. The BCs, AACs, ASCs, [and SDs] shall monitor, control, and provide the field inter-
face for all points specified.  Each BC, AAC, or ASC shall be capable of perform-
ing all specified energy management functions, and all DDC functions, independ-
ent of other BCs, AACs, or ASCs and operator interface devices as more fully 
specified in Section 23 09 53 - BAS Field Panels.  

J. Systems Configuration Database: The system architecture shall support maintaining 
the systems configuration database on the CSS. User tools provided to the Owner 
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shall allow configuring, updating, maintaining, etc. current configurations and set-
tings whether they are initiated at the server or the end device.  

1 Database Schema shall be published and provided to the Owner to facilitate easy 

access to the data.  

2 Database shall be ODBC compliant.  

 
K. Interruptions or fault at any point on any Primary Controller LAN shall not interrupt 

communications between other nodes on the network.  If a LAN is severed, two sep-
arate networks shall be formed and communications within each network shall con-
tinue uninterrupted.  

L. All line drivers, signal boosters, and signal conditioners etc. shall be provided as 
necessary for proper data communication.  

M. Anytime any controller's database or program is changed in the field, the control-
ler shall be capable of automatically uploading the new data to the CSS.  

1.10 WARRANTY MAINTENANCE  

A. Contractor shall warrant all products and labor for a period of 2-years after Sub-
stantial Completion.  

B. The Owner reserves the right to make changes to the BAS during the warranty peri-
od. Such changes do not constitute a waiver of warranty. The Contractor shall war-
rant parts and installation work regardless of any such changes made by the Own-
er, unless the Contractor provides clear and convincing evidence that a specific 
problem is the result of such changes to the BAS.  

2. C. At no cost to the Owner, during the warranty period, the Contractor shall provide 
maintenance services for software and hardware components as specified below:  

 
1. Maintenance services shall be provided for all devices and hardware specified in sec-
tions 23 09 51 through 23 09 59 . Service all equipment per the manufacturer's recom-
mendations. All devices shall be calibrated within the last month of the warranty period.  
 
2. Emergency Service: Any malfunction, failure, or defect in any hardware component or 
failure of any control programming that would result in property damage or loss of com-
fort control shall be corrected and repaired following notification by the Owner  to the 
Contractor.  

a. Response by telephone to any request for service shall be provided within two 
(2) hours of the Owner’s initial telephone request for service.  
 
b. In the event that the malfunction, failure, or defect is not corrected through the 
telephonic communication, at least one (1) hardware and software technician, 
trained in the system to be serviced, shall be dispatched to the Owner's site with-
in eight (8) hours of the Owner's initial telephone request for such services, as 
specified.  
 

3. Normal Service: Any malfunction, failure, or defect in any hardware component or fail-
ure of any control programming that would not result in property damage or loss of com-
fort control shall be corrected and repaired following telephonic notification by the Owner 
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to the Contractor.  
 

a. Response by telephone to any request for service shall be provided within 
eight (8) working hours (contractor specified 40 hr per week normal working peri-
od) of the Owner's initial telephone request for service.  
 
b. In the event that the malfunction, failure, or defect is not corrected through the 
telephonic communication, at least one (1) hardware and software technician, 
trained in the system to be serviced, shall be dispatched to the Owner 's site 
within three (3) working days of the Owner 's initial telephone request for such 
services, as specified.  
 

4. Telephonic Request for Service: Contractor shall specify a maximum of three tele-
phone numbers for The Owner to call in the event of a need for service. At least one of 
the lines shall be attended at any given time at all times. Alternatively, pagers can be 
used for technicians trained in system to be serviced. One of the three paged techni-
cians shall respond to every call within 15 minutes.  
 
5. Technical Support: Contractor shall provide technical support by telephone throughout 
the warranty period. 
  
6. Preventive maintenance shall be provided throughout the warranty period in accord-
ance with the hardware component manufacturer's requirements.  

 
1.11 DELIVERY, STORAGE, AND HANDLING  

A. Provide factory-shipping cartons for each piece of equipment and control device. 
Maintain cartons during shipping, storage and handling as required to prevent 
equipment damage, and to eliminate dirt and moisture from equipment. Store 
equipment and materials inside and protect from weather.  

1.12 LISTING AND LABELING  

A. The BAS and components shall be listed by Underwriters Laboratories (UL 916) as 
an Energy Management System.  

PART 2 - PRODUCTS  

2.01 MANUFACTURERS (Pre-Approved by the Owner)  

A. The system shall be an extension of the existing Andover system, as Installed by Tri-M. 

2.02 MATERIALS AND EQUIPMENT  

A. Materials shall be new, the best of their respective kinds without imperfections or 
blemishes and shall not be damaged in any way. Used equipment shall not used in 
any way for the permanent installation except where drawings or specs specifically 
allow existing materials to remain in place.  

2.03 UNIFORMITY  

A. To the extent practical, all equipment of the same type serving the same function 
shall be identical and from the same manufacturer.  

 

PART 3 - EXECUTION  
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3.01 INSPECTION  

A. Examine areas and conditions under which control systems are to be installed. Do 
not proceed with work until unsatisfactory conditions have been corrected in manner 
acceptable to Installer.  

3.02 INSTALLATION OF CONTROL SYSTEMS  

A. General: Install systems and materials in accordance with manufacturer's instructions, 
roughing-in drawings and details shown on drawings.  

B. Network Connectivity: The BAS contractor shall provide two network connections with 
Cat-6 cables from the Building Controller to the Owner’s IT network.  

1 The BAS contractor shall terminate one end of the two Cat-6 cables at or around the 

Owner 's patch panel and make connections to the Owner 's switch with green patch 

cables, following the instruction of the DFM's IT personnel.  

2 The BAS contractor shall terminate the other end of the two Cat-6 cables near or 

within the building controller cabinet with dual RJ-45 terminal box and make connec-

tion of one cable to the building controller. Note: the second connection is for on-site 

operator interface through a mobile computer. Exposed cable shall be protected by 

conduit or wire mold.  

3 The BAS contractor shall label the two network connections BAC-1 and BAC-2 on 

both ends.  

C. Refer to additional requirements in other sections of this specification.  

3.03 SURGE PROTECTION  

A. The Contractor shall furnish and install any power supply surge protection, filters, 
etc. as necessary for proper operation and protection of all BCs, AAC/ASCS op-
erator interfaces, printers, routers, gateways and other hardware and interface 
devices. All equipment shall be capable of handling voltage variations 10% above 
or below measured nominal value, with no effect on hardware, software, commu-
nications, and data storage.  

3.04 DEMOLITION AND REUSE OF EXISTING MATERIALS AND EQUIPMENT  

A. Contractor shall assume that existing equipment that specifically is indicated to be re-
used is in good condition and is operable.  Contractor, during the course of work, 
shall inspect these devices and determine if any devices are in need of replacement 
or repair. Contractor shall prepare an itemized list of suggested repairs/replacement. 
This repair/replacement will be at the discretion of the Owner and will be accom-
plished by expanding this contract.  

B. Existing wire, conduit, and control panel cabinets may be reused at the Owner’s Pro-
ject Engineer's discretion, but only if such materials or equipment comply with the 
applicable specification for new materials and equipment. Such materials shall not 
be reused if visibly damaged or otherwise unsuitable for the intended service.  

C. Where such materials are reused, the contractor's shop drawings shall reflect the ex-
isting wiring designation. If existing labeling is illegible or otherwise does not comply 
with the applicable specification for labeling, wiring runs shall be relabeled in ac-
cordance with the requirements specified elsewhere.  
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D. Existing pneumatic tubing located between the existing BAS panels and the pneu-
matic operators shall not be reused; however, conduit for such tubing may be re-
used. All other pneumatic tubing shall be removed. 

E. The existing pneumatic main air supply system shall be capped and plugged during 
construction. When the system is complete, the air supply shall be removed, includ-
ing the compressor, where not concealed in walls or inaccessible ceilings. 

F. Existing electronic valves and dampers and their operators may be reused only when 
preapproved by the Owner. Contractor shall lubricate all damper linkages of damp-
ers being controlled under this project.  

G. Other materials and equipment not specifically mentioned herein may be reused only 
if specifically allowed by indications on the drawings.  

H. For HVAC systems which are indicated to receive a new BAS, all existing materials and 
equipment associated with the existing pneumatic controls and EMCS shall be re-
moved unless otherwise specified or indicated to remain, or unless reused in accord-
ance with the above requirements, except for the following:  

1) conduit and electrical boxes (but not wiring within conduit) may remain in place if not 
reused (leave a pull line);  

3.05 SEQUENCE OF WORK For Existing Systems Conversion  

A. General: All work involving changeover of control functions from existing pneumatic con-
trol system to the new DDC BAS shall be performed in accordance with the following 
sequence in order to minimize the duration of equipment outages.  The following de-
scriptions are intended to indicate the sequence in which the work shall be performed, 
not to define fully the scope of the work.  

B. Install operator's terminal, peripherals, graphic software, and LAN prior to placing any 
equipment under the control of the new BAS.  

C. Work which requires shutting down a pump motor, fan motor, or chiller shall be con-
sidered a utility shutdown and shall be coordinated with the Owner  

D. The following sequence applies to an individually controlled HVAC subsystem, such as 
an air handling unit.  Only one such system shall be placed under manual control (as 
described below) at any given time. 

1 Install controllers adjacent to (or within) existing control panel.  Programming shall be 

complete (except for loading and debugging) prior to installation. Install all field de-

vices, which do not require interruption of the existing control system.  

2 Install all conduit, and wiring which does not require interruption of the existing con-

trol system.  

3 Remove existing controls including wiring, conduit, and tubing (except materials to 

be reused in accordance with provisions specified elsewhere) which must be re-

moved to facilitate installation of new BAS materials and equipment.  

4 Remove existing digital control system points (if applicable). Install and calibrate re-

mainder of new BAS materials and equipment for this subsystem. Load controller 

software. Connect controller(s) to LAN. 

 Perform all field testing and calibration that does not require connection of perma-
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nent pneumatic outputs.  
 

5 Place the system under the control of the new DDC/BAS equipment. Conclude field 

testing and submit field testing report prior to placing the next subsystem under tem-

porary manual control. The Owner shall be given a password with a priority level that 

allows monitoring (but not control until notification of substantial completion has been 

approved).  

6 Remove remaining existing pneumatic and digital control system materials and 

equipment (except materials to be reused in accordance with provisions specified 

elsewhere). All existing digital controls equipment for those subsystems that have not 

yet been converted shall remain intact, on-line, and fully functional.  

 

3.06 CONTROL POWER SOURCE AND SUPPLY  

A. Contractor shall extend all power source wiring required for operation of all equipment 
and devices provided under Sections 23 09 50 through 23 09 55 and Sequences of 
Operation.  

B. Controls Contractor shall engage the services of the on-site Electrical Contractor to pro
 vide all 120VAC circuits required for operation of all control panels and peripheral devic
 es on the project. Each circuit shall be fed with a new 20 ampere circuit breaker in a lo
 cal panelboard and fed VIA 2 - #12 and 1 - #12GND - 3/4"C. Wiring above ceilings, in 
 concealed areas only, may be installed with Type MC cable. General requirements for 
 obtaining power include the following:  

1 Obtain power from a source that feeds the equipment being controlled such that both 

the control component and the equipment are powered from the same panel. Where 

equipment is powered from a 460V source, obtain power from the electrically most 

proximate 120v source fed from a common origin.  

2 Where control equipment is located inside a new equipment enclosure, coordinate 

with the equipment manufacturer and feed the control with the same source as the 

equipment. If the equipment's control transformer is large enough and of the correct 

voltage to supply the controls it may be used. If the equipment's control transformer 

is not large enough or of the correct voltage to supply the controls provide separate 

transformer  

3 Where a controller controls multiple systems on varying levels of power reliability 

(normal, emergency, and/or interruptible), the controller shall be powered by the 

highest level of reliability served. Furthermore, the controller in that condition shall 

monitor each power type served to determine so logic can assess whether a failure 

is due to a power loss and respond appropriately. A three-phase monitor into a digital 

input shall suffice as power monitoring.  

4 Standalone Functionality: Refer to Section 23 09 53.  
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3.07 BAS STARTUP, COMMISSIONING AND TRAINNING  

A. Refer to Section 23 09 59  

END OF SECTION 23 09 50  
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23 09 51 BAS BASIC MATERIALS, INTERFACE DEVICES, AND SENSORS                    

PART 1 - GENERAL  
 

1.01 DESCRIPTION OF WORK  

A. Refer to Section 23 09 50 for general requirements.  

B. Refer to other Division 23 sections for installation of instrument wells, valve bod-
ies, and dampers in mechanical systems; not work of this section.  

C. Provide the following electrical work of this section,  
 

1. Control wiring between field-installed controls, indicating devices, and unit con-
trol panels. Interlock wiring between electrically interlocked devices, sensors, 
and between a hand or auto position of motor starters as indicated for all me-
chanical and controls. Wiring associated with indicating and alarm panels (re-
mote alarm panels) and connections to their associated field devices. All other 
necessary wiring for fully complete and functional control system as specified.  

PART 2 - PRODUCTS  

2.01 MATERIALS AND EQUIPMENT  

A. General: Provide electronic control products in sizes and capacities indicated, con-
sisting of valves, dampers, thermostats, clocks, controllers, sensors, and other 
components as required for complete installation and reviewed and approved by 
the Owner. Except as otherwise indicated, provide manufacturer's standard mate-
rials and components as published in their product information; designed and con-
structed as recommended by manufacturer, and as required for application indi-
cated.  

B. Communication Wiring: All wiring shall be in accordance with National Electrical 
Codes and Division 26 of this specification.  

 
1. Contractor shall supply all communication wiring between Building Controllers, 

Routers, Gateways, AAC's, ASC's and local and remote peripherals (e.g., operator 
workstations, printers, and modems).  
 

2. Local Supervisory LAN: For any portions of this network required under this section 
of the specification, contractor shall use Fiber or Category 6 of standard TIA/EIA 
(100/1000BaseT). Network shall be run with no splices and separate from any wir-
ing over thirty (30) volts.  
 

3. Primary and Secondary Controller LANs: Communication wiring shall be individual-
ly 100% shielded pairs per manufacturers recommendations for distances in-
stalled, with overall PVC cover, Class 2, plenum-rated run with no splices and sep-
arate from any wiring over thirty (30) volts. Shield shall be terminated and wiring 
shall be grounded as recommended by BC manufacturer.  

 
C. Signal Wiring: Contractor shall run all signal wiring in accordance with the National 

Electric Code.  
 

1. Signal wiring to all field devices, including, but not limited to, all sensors, transduc-
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ers, transmitters, switches, etc. shall be twisted, 100% shielded pair, minimum 18-
gauge wire, with PVC cover. Signal wiring shall be run with no splices and sepa-
rate from any wiring above thirty (30) volts.  

2. Signal wiring shield shall be grounded at controller end only unless otherwise rec-
ommended by the controller manufacturer.  

 
D. Low Voltage Analog Output Wiring:  Contractor shall run all low voltage control 

wiring in accordance with the National Electric Code. 
 
1. Low voltage control wiring shall be minimum 16-gauge, twisted pair, 100% 

shielded, with PVC cover, Class 2 plenum-rated. Low voltage control wiring 
shall be run with no splices separate from any wiring above thirty (30) volts. 

  
E. Control Panels: Provide control panels with suitable brackets for wall mounting for 

each control system. Locate panel adjacent to systems served.  
 

1. Fabricate panels of 16-gage furniture-grade steel, or 6063-T5 extruded aluminum 
alloy, totally enclosed on four sides, with hinged door and keyed lock, with manu-
facturer's standard shop- painted finish and color.  

2. Provide UL-listed cabinets for use with line voltage devices.  
3. Control panel shall be completely factory wired and piped, and all electrical con-

nections made to a terminal strip. Control panel shall have standard manufactur-
er's color.  

4. All gauges and control components shall be identified by means of nameplates.  
5. All control wiring shall be run neatly and orderly in open slot wiring duct with cover.  
6. Complete wiring termination drawings shall be mounted in or adjacent to panel.  

 
2.02 Control Valves  

A. General: Provide factory fabricated control valves of type, body material and pressure 
class indicated. Where type or body material is not indicated, provide selection as 
determined by manufacturer for installation requirements and pressure class, based 
on maximum pressure and temperature in piping system. Provide valve size in ac-
cordance with scheduled or specified maximum pressure drop across control valve.  
Control valves shall be equipped with heavy-duty actuators, and with proper close-
off rating for each individual application. Minimum close-off rating shall be as sched-
uled and adequate for each application, and shall generally be considered at dead 
head rating of the pump.  

 
B. Plug-Type Globe Pattern for Water Service:  

 
1. Valve Sizing: Where not specifically indicated on the control drawings, modulating 
valves shall be sized for maximum full flow pressure drop between 50% and 100% of the 
branch circuit it is controlling unless scheduled otherwise. Two-position valves shall be 
same size as connecting piping.  
2. Single Seated (Two-way) Valves:  Valves shall have equal-percentage characteristic 
for typical heat exchanger service and linear characteristic for building loop connections 
to campus systems unless otherwise scheduled on the drawings. Valves shall have 
cage-type trim, providing seating and guiding surfaces for plug on 'top-and-bottom' guid-
ed plugs.  
3. Double Seated (Three-way) Valves: Valves shall have linear characteristic. Valves 
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shall be balanced-plug type, with cage-type trim providing seating and guiding surfaces 
on 'top-and-bottom' guided plugs.  
4. Temperature Rating: 25°F minimum, 250°F maximum  
5. Body: Bronze, screwed, 250 psi maximum working pressure for 1/2” to 2”; Cast Iron, 
flanged, 125 psi maximum working pressure for 2-1/2” and larger.  
6. Valve Trim:  Bronze; Stem:  Polished stainless steel.  
7. Packing:  Spring Loaded Teflon or Synthetic Elastomer U-cups, self-adjusting.  
8. Plug: Brass, bronze or stainless steel, Seat: Brass  
9. Disc: Replaceable Composition or Stainless Steel Filled PTFE.  
10. Ambient Operating Temperature Limits: -10 to 150°F (-12.2 to 66 °C)  
11. Acceptable Manufacturers:  Subject to compliance with requirements approved 
manufacturers are as follows:  

a. Johnson Controls  
b. Invensys  
c. Trane 
d. Honeywell  
e. Belimo  
f. Substitutions: See Section 01 60 00 - Product Requirements.  

 
C. Plug-Type Globe Pattern for Steam Service:  

 
1. Valve Sizing: Where valve size is not specifically indicated on the drawings, size 
modulating valves for applications of 15 psig or less for 80% of inlet gage pressure un-
less scheduled otherwise. Modulating valves for applications of greater than 15 psig 
shall be sized for 42% of inlet absolute pressure unless scheduled otherwise. Two-
position valves shall be same size as connecting piping.  
 
2. Characteristics: Modified equal-percentage characteristics.  Cage-type trim, providing 
seating and guiding surfaces for plug on "top and bottom" guided plugs.  

a. Working Temperature: 250°F minimum for saturated steam applications of 15 
psig or less; 366°F minimum for saturated steam applications of greater than 15 
psig up to 150 psig.  
b. Body: Bronze, screwed, 250 psig steam working pressure for 1/2” to 2”; Cast 
Iron, flanged, 100 psig steam working pressure for 2-1/2” and larger for applica-
tions of 50 psig or less.  
c. Valve Trim, Plug, Seat and Stem: Polished stainless steel.  
d. Packing: Spring Loaded Teflon.  
e. Disc: Replaceable Composition or Stainless Steel Filled PTFE.  
f. Acceptable Manufacturers:  Subject to compliance with requirements approved 
manufacturers are as follows:  
 

a. Johnson Controls  
b. Trane 
c. Honeywell  
d. Belimo  
e. Substitutions: See Section 01 60 00 - Product Requirements.  
 

D. Butterfly Type:  
1. Body: Extended neck epoxy coated cast or ductile iron with full lug pattern, 
ANSI Class 125 or 250 bolt pattern to match specified flanges.  
2. Seat: EPDM, except in loop bypass applications where seat shall be metal to 
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metal  
3. Disc: Bronze or stainless steel, pinned or mechanically locked to shaft  
4. Bearings: Bronze or stainless steel  
5. Shaft: 416 stainless steel  
6. Cold Service Pressure: 175 psi  
7. Close Off: Bubble-tight shutoff to 150 psi  
8. Operation: Valve and actuator operation shall be smooth both seating and un-
seating. Should more that 2 psi deadband be required to seat/unseat the valve, 
valve shall be replaced at no cost to the Owner.  
9. Acceptable Manufacturers:  Subject to compliance with requirements approved 
manufacturers are as follows:  

a. Jamesbury WS815  
b. Bray Series 31  
c. Keystone AR2  
d. Dezurik BGS  
e. Belimo  
f. Substitutions: See Section 01 60 00 - Product Requirements.  

 
E. Ball Type  

1. Body: Brass or bronze; one-, two-, or three-piece design; threaded ends.  
2. Seat: Reinforced Teflon  
3. Ball: Stainless steel.  
4. Port: Standard or 'V' style.  
5. Stem: Stainless steel, blow-out proof design, extended to match thickness of insu-
lation.  
6. Cold Service Pressure: 600 psi WOG  
7. Steam working Pressure: 150 psi  
8. Acceptable Manufacturers:  Subject to compliance with requirements approved 
manufacturers are as follows:  

a. Conbraco  
b. Worcester  
c. Nibco  
d. Jamesbury  
e. PBM  
f. Delta  
g. Belimo  
h. Substitutions: See Section 01 60 00 - Product Requirements  

 
F. Segmented or Characterized Ball Type  

1. Body: Carbon Steel (ASTM 216), one-piece design with wafer style ends.  
2. Seat: Reinforced Teflon (PTFE).  
3. Ball: Stainless steel ASTM A351  
4. Port: Segmented design with equal-percentage characteristic.  
5. Stem: Stainless steel.  
6. Cold Service Pressure: 200 psi WOG  
7.  
8. Acceptable Manufacturers:  Subject to compliance with requirements approved 
manufacturers are as follows:  

a. Johnson Controls  
b. Trane 
c. Honeywell  
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d. Belimo  
e. Substitutions: See Section 01 60 00 - Product Requirements.  

 
2.04 Control Dampers  
 

A. General: Provide factory fabricated automatic control dampers of sizes, velocity and 
pressure classes as required for smooth, stable, and controllable air flow.  Provide par-
allel or opposed blade dampers as recommended by manufacturers sizing techniques. 
For dampers located near fan outlets, provide dampers rated for fan outlet velocity and 
close-off pressure, and recommended by damper manufacturer for fan discharge 
damper service. Control dampers used for smoke dampers shall comply with UL 555S.  
Control Dampers used for fire dampers shall comply with UL 555.  

B. For general isolation and modulating control service in rectangular ducts at velocities 
not greater than 1500 fpm (7.62 m/s), differential pressure not greater than 2.5” w.c. 
(622 Pa):  

 
1. Performance: Test in accordance with AMCA 500.  
2. Frames: Galvanized steel, 16-gauge minimum thickness, welded or riveted with cor-
ner reinforcement.  
3. Blades: Stainless steel in lab exhausts and galvanized steel elsewhere, maximum 
blade size 8 inches (200 mm) wide by 48 inches (1219 mm) long, attached to minimum 
1/2 inch  
(12.7 mm) shafts with set screws, 16 gauge minimum thickness.  
4. Blade Seals: Synthetic elastomer, mechanically attached, field replaceable.  
5. Jamb Seals: Stainless steel.  
6. Shaft Bearings: Oil impregnated sintered bronze, graphite impregnated nylon sleeve 
or other molded synthetic sleeve, with thrust washers at bearings.  
7. Linkage: Concealed in frame.  
8. Linkage Bearings:  Oil impregnated sintered bronze or graphite impregnated nylon.  
9. Leakage: Less than one percent based on approach velocity of 1500 ft./min. (7.62 
m/s) and 1 inches wg. (249Pa).  
10. Maximum Pressure Differential:  2.5 inches wg. (622 Pa)  
11. Temperature Limits: -40 to 200 °F (-40 to 93 °C).  
12. Where opening size is larger than 48 inches (1219 mm) wide, or 72 inches (1829 
mm) high, provide dampers in multiple sections, with intermediate frames and jack-
shafts appropriate for installation.  

 
C. For general isolation and modulating control service in rectangular ducts at velocities not 

greater than 4000 fpm (20.3 m/s), differential pressure not greater than 6” w.c. (1493 
Pa):  

 
1. Performance: Test in accordance with AMCA 500.  
2. Frames: Galvanized steel, 16-gauge minimum thickness, welded or riveted with cor-
ner reinforcement.  
3. Blades: extruded aluminum hollow airfoil shape, maximum blade size 8 inches (200 
mm) wide by 48 inches (1219 mm) long, attached to minimum 1/2 inch (12.7 mm) 
shafts, 14 gauge minimum extrusion thickness.  
4. Blade Seals: Synthetic elastomeric, mechanically attached, field replaceable.  
5. Jamb Seals: Stainless steel.  
6. Shaft Bearings: Oil impregnated sintered bronze sleeve, graphite impregnated nylon 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

23 09 51-6  BUILDING AUTOMATION SYSTEM (BAS)  
 BASIC MATERIALS, INTERFACE DEVICES, AND SENSORS 

sleeve, molded synthetic sleeve, or stainless steel sleeve, with thrust washers at bear-
ings.  
7. Linkage: Concealed in frame.  
8. Linkage Bearings:  Oil impregnated sintered bronze or graphite impregnated nylon.  
9. Leakage: Less than 0.1 percent based on approach velocity of 4000 ft./min. (20.3 
m/s) and 1 inches wg. (249Pa).  
10. Maximum Pressure Differential:  6 inches wg. (622 Pa)  
11. Temperature Limits: -40 to 200 °F (-40 to 93 °C).  
12. Where opening size is larger than 48 inches (1219 mm) wide, or 72 inches (1829 
mm) high, provide dampers in multiple sections, with appropriately intermediate 
frames, and jackshafts. 
 

D.  For general isolation and modulating control service in round ducts up to 40 inches in 
size at velocities not greater than 2500 fpm (12.7 m/s), differential pressure not greater 
than 4” w.c. (994 Pa):  

1. Performance: Test in accordance with AMCA 500.  
2. Frames: rolled 12 gauge steel strip for sizes 6 inch and smaller, rolled 14 gauge 
steel channel for larger sizes, galvanized or aluminum finish.  

3. Blades: Steel construction, 12 gauge minimum thickness for dampers less than 
18 inches  (457 mm) in size, 10 gauge minimum thickness for larger dampers.  

4. Blade Seals: Full circumference neoprene.  
5. Shaft: ½ inch (12.7 mm) diameter zinc or cadmium plated steel.  
6. Shaft Bearings: Oil impregnated sintered bronze or stainless steel, pressed into 
frame, with thrust washers at bearings.  

7. Leakage: Less than 0.2 percent based on approach velocity of 4000 ft./min. (20.3 
m/s) and 1 inches wg. (249Pa) differential pressure.  

8. Maximum Pressure Differential:  4 inches wg. (994 Pa)  
9. Temperature Limits: -40 to 300 °F (-40 to 149 °C).  

 
E. For general isolation and modulating control service in round ducts up to 60 inches 

in size at velocities not greater than 4000 fpm (20.3 m/s), differential pressure not 
greater than 6” w.c. (1492 Pa):  

 
1. Performance: Test in accordance with AMCA 500.  
2. Frames: rolled 10-gauge steel channel for sizes 48 inch and smaller, rolled 3/16 
inch (4.76 mm) thick steel channel for larger sizes, galvanized or aluminum finish.  
3. Blades: Steel construction, 10-gauge minimum thickness for dampers not greater 
than 48 inches in size, ¼ inch (6.35 mm) minimum thickness for larger dampers.  
4. Blade stops: ½ inch x ¼ inch (12.7 mm x 6.35 mm) full circumference steel bar.  
5. Blade Seals: Full circumference neoprene.  
6. Shaft: zinc or cadmium plated steel, angle reinforcing as necessary.  
7. Shaft Bearings: Oil impregnated sintered bronze or stainless steel, pressed into 
frame, with thrust washers at bearings.  
8. Leakage: Less than 0.4 percent based on approach velocity of 4000 ft./min. (20.3 
m/s) and 1 inches wg. (249Pa) differential pressure.  
9. Maximum Pressure Differential:  6 inches wg. (1492 Pa)  
10. Temperature Limits: -40 to 250 °F (-40 to 121 °C). 
 

2.05 ACTUATORS  
A. General: Size actuators and linkages to operate their appropriate dampers or valves 

with sufficient reserve torque or force to provide smooth modulating action or 2-
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position action as specified. Select spring-return actuators with manual override to 
provide positive shut-off of devices as they are applied.  

B. Damper Actuators  
 

1. Ambient Operating Temperature Limits: -10 to 150°F (-12.2 to 66 °C)  
2. Two Position Electric Actuators: Line voltage with spring return  
3. Electronic Actuators: Provide actuators with spring return for two-position (24v), 0-
5 Vdc, 0-10 Vdc, 2-10Vdc, 4-20 mA, or PWM input (subject to restrictions) as re-
quired. Actuators shall travel full stroke in less than [90] seconds. Actuators shall be 
designed for a minimum of 60,000 full cycles at full torque and be UL 873 listed. Pro-
vide stroke indicator. Actuators shall have positive positioning circuit. Where two ac-
tuators are required in parallel or in sequence provide an auxiliary actuator driver. 
Actuators shall have current limiting motor protection.  Actuators shall have manual 
override where indicated.  Modulating actuators for valves shall have minimum 
rangeability of 40 to 1.  
 

a. Close-Off Pressure: Provide the minimum torque required, and spring return 
for fail positioning (unless otherwise specifically indicated) sized for required 
close-off pressure. Required close-off pressure for two-way water valve applica-
tions shall be the shutoff head of associated pump. Required close-off rating of 
steam valve applications shall be design inlet steam pressure plus 50 percent for 
low pressure steam, and 10 percent for high pressure steam. Required close-off 
rating of air damper applications shall be shutoff pressure of associated fan, plus 
10 percent.  
b. Acceptable Manufacturers:  Subject to compliance with requirements approved 
manufacturers are as follows:  
 1) Belimo  
 2) Johnson Controls  
 3) Trane 
 4) Honeywell 
 5) Substitutions: See Section 01 60 00 - Product Requirements  

 
C. Quarter-Turn Actuators (for ball and butterfly valves):  

1. Electric  
a. Motor: Suitable for 120 or 240 Volt single-phase power supply. Insulation shall 
be NEMA Class F or better.  Motor shall be rated for 100 percent duty cycle.  Mo-
tors shall have inherent overload protection.  
b. Gear Train.  Motor output shall be directed to a self locking gear drive mecha-
nism.  Gears shall be rated for torque input exceeding motor locked rotor torque.  
c. Wiring: Power and control wiring shall be wired to a terminal strip in the actuator 
enclosure  
d. Failsafe Positioning: Actuators shall be spring return type for failsafe positioning.  
e. Enclosure: Actuator enclosure shall be NEMA-4 rated, and shall have a mini-
mum of two threaded conduit entries.  Provide an enclosure heater for actuators 
located outside of buildings.  
f. Limit Switches:  Travel limit switches shall be UL and CSA approved.  Switches 
shall limit actuator in both open and closed positions.  
g. Mechanical Travel Stops: The actuator shall include mechanical travel stops of 
stainless steel construction to limit actuator to specific degrees of rotation.  
h. Manual Override: Actuators shall have manual actuator override to allow opera-
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tion of the valve when power is off. For valves 4 inches and smaller the override 
may be a removable wrench or lever or geared handwheel type.  For larger valves, 
the override shall be a fixed geared handwheel type. An automatic power cut-off 
switch shall be provided to disconnect power from the motor when the handwheel 
is engaged for manual operation.  
i. Valve Position Indicator:  A valve position indicator with arrow and open and 
closed position marks shall be provided to indicate valve position.  
j. Torque Limit Switches: Provide torque limit switches to interrupt motor power 
when torque limit is exceeded in either direction of rotation.  
k. Position Controller: For valves used for modulating control, provide an electronic 
positioner capable of accepting 4-20 mA, 0-10 Vdc, 2-10 Vdc, and 135 Ohm poten-
tiometer.  
l. Ambient Conditions:  Actuator shall be designed for operation from -140 to 150 
°F ambient temperature with 0 to 100 percent relative humidity.  

 
2.06 GENERAL FIELD DEVICES  

A. Provide field devices for input and output of digital (binary) and analog signals into 
controllers (BCs, AACs, ASCs). Provide signal conditioning for all field devices as 
recommended by field device manufacturers, and as required for proper operation 
in the system.  

B. It shall be the Contractor's responsibility to assure that all field devices are compat-
ible with controller hardware and software.  

C. Field devices specified herein are generally 'two-wire' type transmitters, with power for 
the device to be supplied from the respective controller. If the controller provided is not 
equipped to provide this power, or is not designed to work with 'two-wire' type transmit-
ters, or if field device is to serve as input to more than one controller, or where the 
length of wire to the controller will unacceptably affect the accuracy, the Contractor 
shall provide 'four-wire' type equal transmitter and necessary regulated DC power sup-
ply or 120 VAC power supply, as required.  

D. For field devices specified hereinafter that require signal conditioners, signal boosters, 
signal repeaters, or other devices for proper interface to controllers, Contractor shall 
furnish and install proper device, including 120V power as required. Such devices 
shall have accuracy equal to, or better than, the accuracy listed for respective field 
devices.  

E. Accuracy: As stated in this Section, accuracy shall include combined effects of non-
linearity, non-repeatability and hysteresis.  

2.07 TEMPERATURE SENSORS (TS)  

A. Sensor range: When matched with A/D converter of BC, AAC/ASC, or SD, sensor 
range shall provide a resolution of no worse than 0.3°F (0.16 °C) (unless noted oth-
erwise). Where thermistors are used, the stability shall be better than 0.25°F over 5 
years.  

B. Matched Sensors: The following applications shall require matched sensors:  
1. Building Loop Connections: Provide matched loop and building supply sensors 

where control sequence requires controlling to a temperature rise (differential).  
2. Hydronic Temperature Difference Calculations:  Provide matched supply and return 

temperature sensors where the pair is used for calculating temperature difference for 
use in load calculations or sequencing such as across chillers and plants.  
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3. Air Handling Unit Sequencing: Provide matched pair for the cooling and heating coil 
leaving sensors where the sequence includes calculating an offset from the supply 
air setpoint to maintain a leaving heating coil temperature.  

 
C. Room Temperature Sensor: Shall be an element contained within a ventilated cover, 

suitable for wall mounting. Provide insulated base.  Following sensing elements are ac-
ceptable: 

 
1. Sensing element shall be platinum RTD, thermistor, or integrated circuit, +/- 0.4°F 

accuracy at calibration point.  
2. Provide setpoint adjustment where indicated. The setpoint adjustment shall be a 

warmer/cooler indication that shall be scalable via the BAS.  
3. Provide an occupancy override button on the room sensor enclosure where indicat-

ed. This shall be a momentary contact closure  
4. Provide current temperature indication via an LCD or LED readout where indicated.  

 
D. Single-Point Duct Temperature Sensor: Shall consist of sensing element, junction box 

for wiring connections and gasket to prevent air leakage or vibration noise. Tempera-
ture range as required for resolution indicated in paragraph A. Sensor probe shall be 
304 stainless steel. 

  
1. Sensing element shall be platinum RTD, thermistor, or integrated circuit, +/- 0.2°F 

accuracy at calibration point  

E. Averaging Duct Temperature Sensor: Shall consist of an averaging element, junction 
box for wiring connections and gasket to prevent air leakage. Provide sensor lengths 
and quantities to result in one lineal foot of sensing element for each three square 
feet of cooling coil/duct face area. Temperature range as required for resolution indi-
cated in paragraph A.  

 
1. Sensing element shall be platinum RTD, or thermistor, +/- 0.2°F accuracy at cal-

ibration point.  

F. Liquid immersion temperature sensor shall include [brass] thermowell, sensor and 
connection head for wiring connections. Temperature range shall be as required for 
resolution of 0.15°F.  

 
1. Sensing element (chilled water/glycol systems) shall be platinum RTD +/- 0.2°F ac-

curacy at calibration point. Temperature range shall be as required for resolution of 
0.15°F.  

2. Sensing element (other systems) shall be platinum RTD, thermistor, or integrated 
circuit, +/- 0.4°F accuracy at calibration point. Temperature range shall be as re-
quired for resolution of 0.3°F.  

 
G. Pipe Surface-Mount Temperature Sensor: Shall include metal junction box and clamps 

and shall be suitable for sensing pipe surface temperature and installation under in-
sulation. Provide thermally conductive paste at pipe contact point. Temperature range 
shall be as require for resolution indicated in paragraph A.  
 

1. Sensing element shall be platinum RTD, thermistor, or integrated circuit, +/- 0.4°F 
accuracy at calibration point.  
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H. Outside air sensors shall consist of a sensor, sun shield, utility box, and watertight 
gasket to prevent water seepage. Temperature range shall be as require for resolu-
tion indicated in Paragraph A  

 
1. Sensing element shall be platinum RTD, thermistor, or integrated circuit, +/- 0.4°F 

accuracy at calibration point.  

2.08 TEMPERATURE TRANSMITTERS  

A. Where required by Controller, or where wiring runs are over 50 feet, sensors as speci-
fied above may be matched with transmitters outputting 4-20 mA linearly across the 
specified temperature range. Transmitters shall have zero and span adjustments, an 
accuracy of 0.1°F when applied to the sensor range.  

2.09 HUMIDITY TRANSMITTERS  

A. Units shall be suitable for duct, wall (room) or outdoor mounting. Unit shall be two-wire 
transmitter utilizing bulk polymer resistance change or thin film capacitance change 
humidity sensor. Unit shall produce linear continuous output of 4-20 mA for percent 
relative humidity (% RH). A combination temperature and humidity sensor may be 
used for zone level monitoring.  Sensors shall have the following minimum perfor-
mance and application criteria: 

 
1. Input Range: 0 to 100% RH.  
2. Accuracy(% RH): +/- 2% (when used for enthalpy calculation, dewpoint calculation or 

humidifier control) or +/- 3% (monitoring only) between 20-90% RH at 77°F, including 
hysteresis, linearity, and repeatability.  

3. Sensor Operating Range: As required by application  
4. Long Term Stability: Less than 1% drift per year.  

 
B. Acceptable Manufacturers:  Units shall be Vaisala HM Series or Hy-Cal HT Series. 

Substitutions shall be allowed per Division 1.  

2.10 DIFFERENTIAL PRESSURE TRANSMITTERS (DP)  

A. General Purpose - Water: Two-wire transmitter, 4-20 mA output with zero and span ad-
justments. Plus or minus 0.5% overall accuracy, 450 psig (3103 KPa) maximum static 
pressure rating, 200 psid maximum overpressure rating for 6 through 60 psid range, 
450 psid for 100 through 300 psid range. Acceptable units shall be Kele & Associates 
Model 360 C. Substitutions shall be allowed per Division 1.  

B. Industrial Application, Liquid, Steam and Gas:  
1. General: Two-wire smart DP cell type transmitter, 4-20 mA or 1-5 Vdc user-

selectable linear or square root output, adjustable span and zero, stainless steel wet-
ted parts.  

2. Environmental limits: -40 to 250 °F (-40 to 121°C), 0 to 100% RH..  
3. Accuracy: less than 0.1 percent of span.  
4. Output Damping: Time constant user selectable from 0 to 36 seconds.  
5. Vibration Effect:  Less than ±0.1% of upper range limit from 15 to 2000 Hz in any ax-

is relative to pipe mounted process conditions.  
6. Electrical Enclosure: NEMA-4, -4X, -7, -9.  
7. Approvals: FM, CSA.  
8. Acceptable Manufacturers:   

a. Rosemount Inc. 3051 Series  
b. Foxboro 
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c. Johnson-Yokagawa  
d. Setra   
e. Mamac 
f. Substitutions shall be allowed per Division 1.  

 
C. General Purpose Low Pressure Air: Generally for use in static measurement of duct 

pressure or constant volume air velocity pressure measurement where the range is ap-
plicable. 

  
1. General: Loop powered two-wire differential capacitance cell-type transmitter.  
2. Output: two wire 4-20 mA output with zero adjustment.  
3. Overall Accuracy: Plus or minus 1%.  
4. Minimum Range: 0.1 in. w.c.  
5. Maximum Range: 10 inches w.c.  
6. Housing: Polymer housing suitable for surface mounting.  
7. Acceptable Manufacturers:  Modus T30. Substitutions shall be allowed per Division 

1.  
8. Static Sensing Element: Pitot-type static pressure sensing tips similar to Dwyer mod-

el A-301 and connecting tubing.  
9. Range:  Select for specified setpoint to be between 25% and 75% full-scale.  

 
D. General Purpose Low Pressure/Low Differential Air: Generally for use in static meas-

urement of space pressure or constant volume air velocity pressure measurement 
where the range is applicable.  

 
1. General: Loop powered, two-wire differential capacitance cell type transmitter.  
2. Output: Two-wire 4-20 mA output with zero adjustment. 
3. Overall Accuracy: Plus or minus 1%. 
4. Minimum Range: 0 in. w.c. 
5. Maximum Range: 0.1, 0.25, or 0.5 inches w.c. 
6. Housing: Polymer housing suitable for surface mounting. 
7. Acceptable Manufacturers:  Modus T30. Substitutions shall be allowed per Divi-

sion 1. 
8. Static Sensing Element: Pitot-type static pressure sensing tips similar to Dwyer 

model A-301 and connecting tubing.  
9. Range:  Select for specified setpoint to be between 25% and 75% full-scale. 

E. VAV Velocity Pressure: Generally for use in variable volume air velocity pressure 
measurement where the range is applicable.  

1. General: Loop powered two-wire differential capacitance cell type transmitter.  
2. Output: Two-wire, 4-20 mA output with zero adjustment.  
3. Overall Accuracy: Plus or minus 0.25%  
4. Minimum Range: 0 in. w.c.  
5. Maximum Range: 1 inch w.c.  
6. Housing: Polymer housing suitable for surface mounting.   
7. Acceptable Manufacturers:  Setra. Substitutions shall be allowed per Division 1.  
8. Range: Select for minimum range that will accept the maximum velocity pressure 

expected.  
 
2.11 Valve Bypass for Differential Pressure Sensors  
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A. Provide a five valve bypass kit for protection of DP sensors where the static on the pipe 
can cause on over pressure when connected to one port with the other at atmospheric 
pressure. Kit shall include high and low pressure isolation valves, high and low pres-
sure vent valves, and a bypass valve contained in a NEMA-1 enclosure.  

2.12 DIFFERENTIAL PRESSURE SWITCHES (DPS)  

A. General Service - Air: Diaphragm with adjustable set-point and differential and snap act-
ing form C contacts rated for the application. Provide manufacturer's recommended 
static pressure sensing tips and connecting tubing  

B. General Service - Water: Diaphragm with adjustable set-point, 2 psig or adjustable dif-
ferential, and snap-acting Form C contacts rated for the application. 60 psid minimum 
pressure differential range. 0°F to 160°F operating temperature range.  

2.13 PRESSURE SWITCHES (PS)  

A. Diaphragm or bourdon tube with adjustable setpoint and differential and snap-acting 
Form C contacts rated for the application.  Pressure switches shall be capable of with-
standing 150% of rated pressure.  

B. Acceptable Manufacturers:  Square D, ITT Neo-Dyn, ASCO, Penn, Honeywell, and 
Johnson Controls. Substitutions shall be allowed per Division 1.  

2.14 TRANSDUCERS  

A. Binary to Analog Transducers ([Pulse Width Modulating] or Tri-State-to-Voltage or 
-Current):  

 
1. Adjustable zero and span.  
2. Failure Mode on Power Loss: Shall be provided with memory feature to allow the 

transducer to return to last value on power failure.  
3. Accuracy: ± 1% of span  
4. Output Span: 4-20 mA, 0-5 Vdc, 1-5 Vdc, 0-10Vdc, 2-10Vdc, 0-15Vdc, 3-15Vdc  
5. Input: 4-20 mA, pulse width modulated or tri-state input.  
6. Pulse Width Modulated] and Tri-state Input Time Base: Dip switch selectable.  
7. Enclosure: Polymer designed for surface or panel mount.  
8. Failure Mode on Power Loss: Non-failsafe transducers shall have no output air loss. 

Failsafe transducers shall exhaust output upon power loss.  
9. Acceptable Manufacturers:  RE Technologies Model PWA Series.  Substitutions shall 

be allowed per Division 1.  
 

B. Electronic-to Electronic (Voltage or Current to Current or Voltage):  
 

1. Adjustable zero and span.  
2. Failure Mode on Power Loss: Memory feature to allow the transducer to return to last 

value on power failure.  
3. Accuracy: ± 1% of span.  
4. Output Span: 4-20 mA, 0-5 Vdc, 1-5 Vdc, 0-10 Vdc, 2-10 Vdc, 0-15 Vdc, 3-15 Vdc.  
5. Input: 0-20 Vdc, 0-20 ma, 0-10 kOhm.  
6. Pulse Width Modulated] and Tri-state Input Time Base: Dip switch selectable  
7. Enclosure: Polymer enclosure designed for surface or panel mount.  
8. Acceptable Manufacturers:  RE Technologies Model PWA Series.  Substitutions shall 

be allowed per Division 1.  
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2.15 Current Switches (CS)  

A. Clamp-On or Solid-Core Design Current Operated Switch (for Constant Speed 
Motor Status Indication)  

1. Range: 1.5 to 150 amps.  
2. Trip Point: Adjustable.  
3. Switch: Solid state, normally open, 1 to 135 Vac or Vdc, 0.3 Amps.  Zero off state 

leakage.  
4. Lower Frequency Limit: 6 Hz.  
5. Trip Indication: LED  
6. Approvals: UL, CSA  
7. Max. Cable Size: 350 MCM  
8. Acceptable Manufacturers: Veris Industries H-708/908; Inc., RE Technologies 

SCS1150A-LED. Substitutions shall be allowed per Division 1.  
 

B. Clamp-on or Solid-Core Wire Through Current Switch (CS/CR) (for Constant Speed 
Motors): Same as CS with 24v command relay rated at 5A @ 240 Vac resistive, 3A 
@ 240 Vac inductive, load control contact power shall be induced from monitored 
conductor (minimum conductor current required to energize relay 5A, max. rating of 
135A). Acceptable Manufacturers shall be Veris Industries, Inc., Model # H938/735; 
or RE Technologies RCS 1150. Substitutions shall be allowed per Division 1.  
1. Where used for single-phase devices, provide the CS/CR in a self-contained 

unit in a housing similar with override switch to Kele RIBX.  Substitutions 
shall be allowed per Division 1.  

C. Clamp-On Design Current Operated Switch for Variable Speed Motor Status Indication  
 

1. Range: 1.5 to 135 Amps.  
2. Trip Point: Self-calibrating based on VA memory associated with frequency to detect 

loss of belt with subsequent increase of control output to 60 Hz.  
3. Switch: Solid state, normally open, 1 to 135 Vac or Vdc, 0.3 Amps.  Zero off state 

leakage.  
4. Frequency Range: 5-75 Hz  
5. Trip Indication: LED  
6. Approvals: UL, CSA  
7. Max. Cable Size: 350 MCM  
8. Acceptable Manufacturers:  Veris Industries, Inc. H-904.  Substitutions shall be al-

lowed per Division 1.  
 

D. Clamp-On Wire Through Current Switch (CS/CR) (for Variable Speed Motors): Same 
as CS with 24v command relay rated at 5A @ 240 Vac resistive, 3A @ 240 Vac in-
ductive, load control contact power shall be induced from monitored conductor (min-
imum conductor current required to energize relay 5A, max. rating of 135A). Ac-
ceptable manufacturer shall be Veris Industries, Inc., Model # H934. Substitutions 
shall be allowed per Division 1.  

E. Variable Speed Status: Where current switches are used to sense the status for varia-
ble speed devices, the CT shall include on-board VA/Hz memory to allow distinction 
between a belt break and subsequent ramp up to 60 Hz, versus operation at low 
speed. The belt break scenario shall be indicated as a loss of status and the opera-
tion at low speed shall indicate normal status.  

2.16 CURRENT TRANSFORMERS (CT)  
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A. Clamp-On Design Current Transformer (for Motor Current Sensing)  
1. Range: 1-10 amps minimum, 20-200 amps maximum  
2. Trip Point: Adjustable  
3. Output: 0-5 VDC.  
4. Accuracy: ±0.2% from 20 to 100 Hz.  
5. Acceptable Manufacturers:  KELE SA100. Substitutions shall be allowed per Division 

1.  
 
2.17 OUTDOOR AIR STATIC PRESSURE SENSING TIP  

A. Pressure sensor: Pressure sensing tip shall be designed to minimize the effects of 
wind and resulting velocity pressure up to 80 mph. Acceptable manufacturers shall 
be Dwyer A-306. Substitutions shall be allowed per Division 1.  

B. Low Air Pressure Surge Dampener:  30-second time constant.  Acceptable manufac-
turer shall be Modus SD030. Substitutions shall be allowed per Division 1.  

2.18 AIRFLOW MEASURING STATIONS (AFMS)  
 

A. Pitot Tube Grids: Provide an array of velocity pressure sensing elements with averaging 
manifolds and air straightening vanes packaged in a sheet metal casing. Distribute 
sensing elements in accordance with ASHRAE for traversing ducts. Provide taps to 
connect tubing from instrumentation. Label AFM with drawing number designation, de-
sign flow, velocity pressure, and pressure drop. Application of pitot grids shall be al-
lowed only where minimum expected flow is greater than 30% or maximum flow  

B. Hot Wire Grid: Provide an array of hot wire anemometer with air straightening pack-
age in a sheet metal casing. Provide averaging circuitry and transmitter to transmit 
a linear signal proportional to airflow.  

C. Vortex Shedding Grid:  Provide an array of vortex shedding elements designed to pro-
duce stable 'Karmen Vortices' that are linear with air velocity. Provide the electronics to 
totalize the pulses and output average velocity proportional to an output signal of 4-
20ma.  

1. Sensor Accuracy: ±1.5%  
2. Electronics Accuracy: ±0.5%  
3. Range: Select minimum range to accommodate the expected flow range of the pro-

ject  
4. Temperature Limits: 20-140°F  
5. Acceptable Manufacturer: Tek-Air Systems Inc. 'Vortek' Model. Ebtron 'Gold Series' 

Model. Substitutions shall be allowed per Division 1.  
 
2.19 Air Velocity Pressure Sensors (Insertion Type)  

A. Single or Multi-Point Averaging (as indicated): Sensing tip shall be for insertion into 
duct with mounting flange and push on tube connections. Material shall be suitable 
to the application.  

2.20 CO2 Sensors/Transmitters (CO2)  

A. CO2 sensors shall use silicon based, diffusion aspirated, infrared single beam, dual-
wavelength sensor.  

B. Accuracy: ±36ppm at 800 ppm and 68°F.  

C. Stability: 5% over 5 years.  
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D. Output: 4-20 mA, 0-10 Vdc or relay.  

E. Mounting: Duct or Wall as indicated.  

F. Acceptable Manufacturer: Vaisala, Inc. GMD20 (duct) or GMW20 (wall).  

2.21 ELECTRIC CONTROL COMPONENTS  

A. Limit Switches (LS): Limit switches shall be UL listed, SPDT or DPDT type, with adjust-
able trim arm. Limit switches shall be as manufactured by Square D, Allen Bradley.  
Substitutions shall be allowed per Division 1.  

B. Low Temperature Detector ('Freezestat') (FZ): Low temperature detector shall consist of 
a 'cold spot' element which responds only to the lowest temperature along any one foot 
of entire element, minimum bulb size of 1/8" x 20' (3.2mm x 6.1m), junction box for wir-
ing connections and gasket to prevent air leakage or vibration noise, DPST ( 4 wire, 2 
circuit) with manual reset. Temperature range 15 to 55°F (-9.4 to 12.8°C), factory set at 
38°F.  

C. High Temperature Detectors ('Firestat') (FS): High temperature detector shall consist of 
3-pole contacts, a single point sensor, junction box for wiring connections and gasket to 
prevent air leakage of vibration noise, triple-pole, with manual reset. Temperature 
range 25 to 215°F (-4 to 102°C).  

D. Surface-Mounted Thermostat: Surface-mounted thermostat shall consist of SPDT con-
tacts, operating temperature range of 50 to 150° F (10 to 65°C) , and a minimum 
10°F fixed setpoint differential.  

E. Low Voltage Wall Thermostat: Wall-mounted thermostat shall consist of SPDT sealed 
mercury contacts, operating temperature range of 50 to 90°F (10 to 32°C), switch rating 
of 24 Vac (30 Vac max.), and both manual and automatic fan operation in both the heat 
and cool modes.  

F. Control Relays:  All control relays shall be UL listed, with contacts rated for the applica-
tion, and mounted in minimum NEMA-1 enclosure for indoor locations, NEMA-4 for 
outdoor locations.  
 
1. Control relays for use on electrical systems of 120 volts or less shall have, as a min-

imum, the following:  
 

a. AC coil pull-in voltage range of +10%, -15% or nominal voltage.  
b. Coil sealed volt-amperes (VA) not greater than four (4) VA.  
c. Silver cadmium Form C (SPDT) contacts in a dustproof enclosure, with 8 or 11 
pin type plug.  
d. Pilot light indication of power-to-coil and coil retainer clips.  
e. Coil rated for 50 and 60 Hz service.  
f. Acceptable Manufacturers:  Relays shall be Potter Brumfield, Model KRPA.  
Substitutions shall be allowed per Division 1.  
g. Relays used for across-the-line control (start/stop) of 120V motors, 1/4 HP, and 
1/3 HP, shall be rated to break minimum 10 Amps inductive load. Relays shall be 
IDEC. Substitutions shall be allowed per Division 1.  
h. Relays used for stop/start control shall have low voltage coils (30 VAC or less), 
and shall be provided with transient and surge suppression devices at the control-
ler interface.  
 

G. General Purpose Power Contactors: NEMA ICS 2, AC general-purpose magnetic 
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contactor. ANSI/NEMA ICS 6, NEMA type 1enclosure. Manufacturer shall be 
Square 'D', Cutler-Hammer or Westinghouse.  

H. Control Transformers:  Furnish and install control transformers as required.  Control 
transformers shall be machine tool type, and shall be US and CSA listed. Primary 
and secondary sides shall be fused in accordance with the NEC. Transformer shall 
be proper size for application, and mounted in minimum NEMA-1 enclosure.  

 
1. Transformers shall be manufactured by Westinghouse, Square 'D', or 

Jefferson. Substitutions shall be allowed per Division 1.  

I. Time Delay Relays (TDR):  TDRs shall be capable of on or off delayed functions, with 
adjustable timing periods, and cycle timing light. Contacts shall be rated for the ap-
plication with a minimum of two (2) sets of Form C contacts, enclosed in a dustproof 
enclosure. 

 
1. TDRs shall have silver cadmium contacts with a minimum life span rating of one 

million operations. TDRs shall have solid state, plug-in type coils with transient 
suppression devices.  

2. TDRs shall be UL and CSA listed, Crouzet type. Substitutions shall be allowed per 
Division 1. 
 

J. Electric Push Button Switch: Switch shall be momentary contact, oil tight, push button, 
with number of N.O. and/or N.C. contacts as required. Contacts shall be snap-action 
type, and rated for minimum 120 Vac operation. Switch shall be 800T type, as manu-
factured by Allen Bradley. Substitutions shall be allowed per Division 1.  

K. Pilot Light: Panel-mounted pilot light shall be NEMA ICS 2 oil tight, transformer type, 
with screw terminals, push-to-test unit, LED type, rated for 120 VAC. Unit shall be 
800T type, as manufactured by Allen-Bradley. Substitutions shall be allowed per Di-
vision 1.  

L. Alarm Horn: Panel-mounted audible alarm horn shall be continuous tone, 120 Vac 
Sonalert solid-state electronic signal, as manufactured by Mallory. Substitutions 
shall be allowed per Division 1.  

M. Electric Selector Switch (SS):  Switch shall be maintained contact, NEMA ICS 2, oil-
tight selector switch with contact arrangement, as required. Contacts shall be rated 
for minimum 120 Vac operation. Switch shall be 800T type, as manufactured by Al-
len-Bradley.  Substitutions shall be allowed per Division 1.  

2.22 NAMEPLATES  

A. Provide engraved phenolic or micarta nameplates for all equipment, components, 
and field devices furnished. Nameplates shall be 1/8 thick, black, with white center 
core, and shall be minimum 1" x 3", with minimum 1/4" high block lettering. Name-
plates for devices smaller than 1" x 3" shall be attached to adjacent surface.  

B. Each nameplate shall identify the function for each device.  

2.23 TESTING EQUIPMENT  

A. Contractor shall test and calibrate all signaling circuits of all field devices to ascertain 
that required digital and accurate analog signals are transmitted, received, and dis-
played at system operator terminals, and make all repairs and recalibrations required 
to complete test. Contractor shall be responsible for test equipment required to per-
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form these tests and calibrations. Test equipment used for testing and calibration of 
field devices shall be at least twice as accurate as respective field device (e.g., if 
field device is +/-0.5% accurate, test equipment shall be +/-0.25% accurate over 
same range).  

PART 3 - EXECUTION  

3.01 INSPECTION  

A. Examine areas and conditions under which control systems are to be installed. Do 
not proceed with work until unsatisfactory conditions have been corrected in manner 
acceptable to Installer.  

3.02 INSTALLATION OF CONTROL SYSTEMS  

A. General: Install systems and materials in accordance with manufacturer's instruc-
tions, roughing-in drawings and details shown on drawings. Install electrical com-
ponents and use electrical products complying with requirements of National Elec-
tric Code and all local codes.  

B. Control Wiring: The term "control wiring" is defined to include providing of wire, 
conduit and miscellaneous materials as required for mounting and connection of 
electric control devices.  

 
1. Wiring System:  Install complete wiring system for electric control systems.  Conceal 

wiring except in mechanical rooms and areas where other conduit and piping are ex-
posed. Installation of wiring shall generally follow building lines. Install in accordance 
with National Electrical Code and Division 16 of this Specification. Fasten flexible 
conductors bridging cabinets and doors, neatly along hinge side, and protect against 
abrasion. Tie and support conductors neatly.  

2. Control Wiring Conductors: Install control wiring conductors, without splices between 
terminal points, color-coded. Install in neat workmanlike manner, securely fastened.  
Install in accordance with National Electrical Code and Division 16 of this Specifica-
tion.  

3. Communication wiring, signal wiring and low voltage control wiring shall be installed 
separate from any wiring over thirty (30) volts. Signal wiring shield shall be grounded 
at controller end only, unless otherwise recommended by the controller manufactur-
er.  

4. All WAN and LAN Communication wiring shield shall be terminated as recommended 
by controller manufacturer. All WAN and LAN Communication wiring shall be labeled 
with a network number, device ID at each termination and shall correspond with the 
WAN and LAN system architecture and floor plan submittals.     

5. Install all control wiring external to panels in electric metallic tubing or raceway. 
However, communication wiring, signal wiring and low voltage control wiring may be 
run without conduit in concealed, accessible locations if noise immunity is ensured. 
Contractor will be fully responsible for noise immunity and rewire in conduit if electri-
cal or RF noise affects performance. Accessible locations are defined as areas in-
side mechanical equipment enclosures, such as heating and cooling units, instru-
ment panels etc.; in accessible pipe chases with easy access, or suspended ceilings 
with easy access. Installation of wiring shall generally follow building lines. Run in a 
neat and orderly fashion, bundled where applicable, and completely suspended 
(strapped to rigid elements or routed through wiring rings) away from areas of normal 
access. Tie and support conductors neatly with suitable nylon ties. Conductors shall 
not be supported by the ceiling system or ceiling support system.  Conductors shall 
be pulled tight and be installed as high as practically possible in ceiling cavities. Wir-
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ing shall not be laid on the ceiling or duct. Conductors shall not be installed between 
the top cord of a joist or beam and the bottom of roof decking. Contractor shall be ful-
ly responsible for noise immunity and rewire in conduit if electrical or RF noise af-
fects performance.  

6. Number-code or color-code conductors appropriately for future identification and ser-
vicing of control system.  Code shall be as indicated on approved installation draw-
ings.  

 
C. Control Valves: Install so that actuators, wiring, and tubing connections are ac-

cessible for maintenance. Where possible, install with valve stem axis vertical, 
with operator side up. Where vertical stem position is not possible, or would re-
sult in poor access, valves may be installed with stem horizontal. Do not install 
valves with stem below horizontal, or down.  

D. Freezestats: Install freezestats in a serpentine fashion where shown on drawing. 
Provide one foot of element for each square foot of coil face area. Where coil face 
area exceeds required length of element, provide multiple devices, wired in paral-
lel for normally open close on trip application, wired in series for normally closed, 
open on trip application. Adequately support with coil clips.  

E. Averaging Temperature Sensors: Cover no more than two square feet per linear foot 
of sensor length except where indicated. Generally where flow is sufficiently homo-
geneous/adequately mixed at sensing location, consult AE for requirements.  

AE must specifically show locations of all flow meters and design in the straight 
length of duct or pipe required for accurate sensors. This length must be specifical-
ly shown on the drawing.  

F. Airflow Measuring Stations: Install per manufacturer's recommendations in an unob-
structed straight length of duct (except those installations specifically designed for in-
stallation in fan inlet). For installations in fan inlets, provide on both inlets of double inlet 
fans and provide inlet cone adapter as recommended by AFM station manufacturer.  

G.  Relative Humidity Sensors:  Provide element guard as recommended by manufacturer 
for high velocity installations. For high limit sensors, position remote enough to allow 
full moisture absorption into the air stream before reaching the sensor.  

H. Differential Pressure Transmitters: Provide valve bypass arrangement to protect 
against over pressure damaging the transmitter.  

I. Flow Switches: Where possible, install in a straight run of pipe at least 15 diameters in 
length to minimize false indications.  

J. Current Switches for Motor Status Monitoring:  Adjust so that setpoint is below min-
imum operating current and above motor no load current.  

K. Supply Duct Pressure Transmitters:  
 

1. General: Install pressure tips with at least 4 'round equivalent' duct diameters of 
straight duct with no takeoffs upstream. Install pressure tips securely fastened with 
tip facing upstream in accordance with manufacturer's installation instructions.  Lo-
cate the transmitter at an accessible location to facilitate calibration.  

2. VAV System 'Down-Duct' Transmitters: Locate pressure tips approximately 2/3 of the 
hydraulic distance to the most remote terminal in the air system.  

 
M. Cutting and Patching Insulation:  Repair insulation to maintain integrity of insulation and 
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vapor barrier jacket.  Use hydraulic insulating cement to fill voids and finish with mate-
rial matching or compatible with adjacent jacket material.  

  

END OF SECTION 23 09 51  
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SECTION 23 09 53 BAS FIELD PANELS  

PART 1 - GENERAL 

1.01 SECTION INCLUDES:  

A. Building Controller (BC)  

B. Advance Application Specific Controller (AAC)  

C. Application Specific Controller (ASC)  

1.02 RELATED DOCUMENTS:  

A. Section 23 09 50 - Building Automation System (BAS) General - Refer to this 
section for definitions of terminology  

B. Section 23 09 51 - BAS Basic Materials, Interface Devices, and Sensors  

C. Section 23 09 54 - BAS Communications Devices  

D. Section 23 09 55 - BAS Software  

E. Section 23 09 58 - Sequence of Operation  

F. Section 23 09 59 - BAS Commissioning  

1.03 DESCRIPTION OF WORK:  

A. Furnish and install DDC Control units and/or Smart Devices required to support specified 
building automation system functions.  

B. Refer to Section 23 09 50 for general requirements.  

PART 2 - PRODUCTS  

2.01 Stand-Alone Functionality  

A. General: These requirements clarify the requirement for stand-alone functionality rela-
tive to packaging I/O devices with a controller.  Stand-alone functionality is specified 
with the controller and for each Application Category specified in Part 3. This item re-
fers to acceptable paradigms for associating the points with the processor.  

B. Functional Boundary: Provide controllers so that all points associated with and common 
to one unit or other complete system/equipment shall reside within a single control 
unit. The boundaries of a standalone system shall be as dictated in the contract doc-
uments.  Generally systems specified for the Application Category will dictate the 
boundary of the standalone control functionality. See related restrictions below. When 
referring to the controller as pertains to the standalone functionality, reference is spe-
cifically made to the processor. One processor shall execute all the related I/O control 
logic via one operating system that uses a common programming and configuration 
tool.  

1. C. The following configurations are considered acceptable with reference to a controller's 
standalone functionality:  
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1. Points packaged as integral to the controller such that the point configuration is listed 
as an essential piece of information for ordering the controller (having a unique order-
ing number).  
2. Controllers with processors and modular back planes that allow plug in point mod-
ules as an integral part of the controller.  
3. I/O point expander boards, plugged directly into the main controller board to expand 
the point capacity of the controller.  
4. I/O point expansion devices connected to the main controller board via wiring and as 
such may be remote from the controller and that communicate via a sub LAN protocol. 
These arrangements to be considered standalone shall have a sub LAN that is dedi-
cated to that controller and include no other controller devices (AACs or ASCs). All wir-
ing to interconnect the I/O expander board shall be:  

a. Contained in the control panel enclosure;  
b. Or run in conduit. Wiring shall only be accessible at the terminations.  

 
D. The following configurations are considered unacceptable with reference to a 

controller's standalone functionality:  
1. Multiple controllers enclosed in the same control panel to accomplish 

the point requirement.  

2.02 Building Controller (BC)  

A. General Requirements:  
 

1. The BC(s) shall provide fully distributed control independent of the operational sta-
tus of the OWSs and CSS. All necessary calculations required to achieve control shall 
be executed within the BC independent of any other device. All control strategies per-
formed by the BC(s) shall be both operator definable and modifiable through the Op-
erator Interfaces. 
  
2. BCs shall perform overall system coordination, accept control programs, perform 
automated HVAC functions, control peripheral devices and perform all necessary 
mathematical and logical functions. BCs shall share information with the entire network 
of BCs and AACs/ASCs for full global control. Each controller shall be accessed 
through the CSS in normal operations. In the event that the CSS is not available, the 
controller shall permit multi-user operation from multiple OWS and mobile computers 
connected either locally or over the network. Each unit shall have its own internal 
RAM, non-volatile memory, microprocessor, battery backup, regulated power supply, 
power conditioning equipment, ports for connection of operating interface devices, and 
control enclosure. BCs shall be programmable from the CSS, OWS, mobile computer, 
or hand held device. BC shall contain sufficient memory for all specified global control 
strategies, user defined reports and trending, communication programs, and central 
alarming.  
 
3. BCs shall be connected to a controller network that qualifies as a controlling LAN. 
  
4. All BCs shall be provided with a UPS to protect against memory loss and allow for 
continuous communication with the CSS in the event of a loss of power.  
 

a. The UPS shall be a 500 VA UPS equal to APC Back-UPS CS, 300 Watts / 500 
VA, Input 120V / Output 120V, Interface Port DB-9 RS-232, USB  
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5. In addition BCs may provide intelligent, standalone control of BAS functions. Each 
BC may be capable of standalone direct digital operation utilizing its own processor, 
non-volatile memory, input/output, wiring terminal strips, A/D converters, real-time 
clock/calendar and voltage transient and lightning protection devices.  Refer to 
standalone functionality specified above.  
 
6. The BC may provide for point mix flexibility and expandability. This requirement may 
be met via either a family of expander boards, modular input/output configuration, or a 
combination thereof. Refer to stand alone functionality specified above.  
7. All BC point data, algorithms and application software shall be modifiable from the 
CSS and OWS.  
 
8. Each BC shall execute application programs, calculations, and commands via a mi-
croprocessor resident in the BC. The database and all application programs for each 
BC shall be stored in non-volatile or battery backed volatile memory within the BC and 
will be able to upload/download to/from the CSS.  
9. BC shall provide buffer for holding alarms, messages, trends etc.  
 
10. Each BC shall include self-test diagnostics, which allow the BC to automatically 
alarm any malfunctions, or alarm conditions that exceed desired parameters as deter-
mined by programming input.  
 
11. Each BC shall contain software to perform full DDC/PID control loops.  
 
12. For systems requiring end-of-line resistors those resistors shall be located in the 
BC. 
  
13. Input-Output Processing  
 

a. Digital Outputs (DO): Outputs shall be rated for a minimum 24 Vac or Vdc, 1 
amp maximum current.  Each shall be configurable as normally open or normally 
closed.  Each output shall have an LED to indicate the operating mode of the 
output and a manual hand off or auto switch to allow for override.   Each DO shall 
be discrete outputs from the BC's board (multiplexing to a separate manufactur-
er's board is unacceptable). Provide suppression to limit transients to acceptable 
levels.  
 
b. Analog Inputs (AI): AI shall be 0-5 Vdc, 0-10 Vdc, 0-20 Vdc, and 0-20 mA. 
Provide signal conditioning, and zero and span calibration for each input. Each 
input shall be a discrete input to the BC's board (multiplexing to a separate 
manufacturers board is unacceptable unless specifically indicated otherwise). 
A/D converters shall have a minimum resolution of 12 bits.  
 
c. Digital Inputs (DI): Monitor dry contact closures. Accept pulsed inputs of at 
least one per second. Source voltage for sensing shall be supplied by the BC 
and shall be isolated from the main board. Software multiplexing of an AI and re-
sistors may only be done in non-critical applications and only with prior approval 
of the Engineer.  
 
d. Universal Inputs (UI-AI or DI): To serve as either AI or DI as specified above. 
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e. Electronic Analog Outputs (AO): Voltage mode: 0-5 Vdc and 0-10 Vdc; Current 
mode: 4-20 mA. Provide zero and span calibration and circuit protection.  
 
f. Pulsed Inputs: Capable of counting up to 8 pulses per second with buffer to ac-
cumulate pulse count. Pulses shall be counted at all times.  
 

14. A communication port for operator interface through a mobile computer shall be 
provided in each BC.  It shall be possible to perform all program and database back-
up, system monitoring, control functions, and BC diagnostics through this port. 
Standalone BC panels shall allow temporary use of portable devices without interrupt-
ing its normal operation.  
 
15. Each BC shall be equipped with loop tuning algorithm for precise proportional, in-
tegral, derivative (PID) control.  Loop tuning tools provided with the CSS software is 
acceptable.  In any case, tools to support loop tuning must be provided such that P, I, 
and D gains are automatically calculated.  
 
16. All analog output points shall have a selectable failure setpoint. The BC shall be 
capable of maintaining this failure setpoint in the event of a system malfunction, which 
causes loss of BC control, or loss of output signal, as long as power is available at the 
BC. The failure setpoint shall be selectable on a per point basis.  
 
17. Slope intercepts and gain adjustments shall be available on a per-point basis.  
 
18. BC Power Loss:  
 

a. Upon a loss of power to any BC, the other units on the controlling LAN shall 
not in any way be affected.  
b. Upon a loss of power to any BC, the battery backup shall ensure that the en-
ergy management control software, the Direct Digital Control software, the data-
base parameters, and all other programs and data stored in the RAM are re-
tained for a minimum of fifty (50) hours.  An alarm diagnostic message shall indi-
cate that the BC is under battery power.  
c. Upon restoration of power within the specified battery backup period, the BC 
shall resume full operation without operator intervention.  The BC shall automati-
cally reset its clock such that proper operation of any time dependent function is 
possible without manual reset of the clock. All monitored functions shall be up-
dated.  
d. Should the duration of a loss of power exceed the specified battery back-up 
period or BC panel memory be lost for any reason, the panel shall automatically 
report the condition (upon resumption of power) and be capable of receiving a 
download via the network from the CSS or a mobile computer. In addition, the 
Owner shall be able to upload the most current versions of all energy manage-
ment control programs, Direct Digital Control programs, database parameters, 
and all other data and programs in the memory of each BC to the CSS or a mo-
bile computer via the network or the local USB or RS-232C port.  

 
19. BC Failure:  

a. Building Controller LAN Data Transmission Failure:  BC shall continue to op-
erate in stand-alone mode. BC shall store loss of communication alarm along 
with the time of the event.  All control functions shall continue with the global val-
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ues programmable to either the last value or a specified value. Peer BCs shall 
recognize the loss and report alarm.  
b. BC Hardware Failure:  BC shall cease operation and terminate communication 
with other devices. All outputs shall go to their specified fail position.  
20. Each BC shall be equipped with firmware resident self-diagnostics for sen-
sors and be capable of assessing an open or shorted sensor circuit and taking an 
appropriate control action (close valve, damper, etc.).  
 

21. BCs may include network communications interface functions for controlling sec-
ondary controlling LANs Refer to Section 23 09 54 - BAS System Communications 
Devices for requirements if this function is packaged with the BC.  
 
22. A minimum of four levels of privileges shall be provided at each BC.  
 
23. All local user accounts shall be password protected. Strong password shall be 
used and complies with the Owner security standard.  
 
24. BCs shall be mounted on equipment, in packaged equipment enclosures, or lock-
ing wall mounted in a NEMA 1 enclosure, as specified elsewhere.  
 

2. B. BACnet Building Controller Requirements:  

 
1. The BC(s) shall support all BIBBs defined in the BACnet-IP (B-BC) device profile as 

defined in the BACnet standard.  

2. BCs shall communicate over the BACnet-IP  LAN.  

3. Each BC shall be connected to the BACnet-IP LAN communicating to/from other 

BCs.  

 
2.03 AdvanceD Application Specific Controller (AAC) and Application Specific Controller (AsC)  

3. A. General Requirements:  

 
1. AACs and ASCs shall provide intelligent, standalone control of HVAC equipment. 
Each unit shall have its own internal RAM, non-volatile memory and will continue to 
operate all local control functions in the event of a loss of communications on the ASC 
LAN or sub-LAN. Refer to standalone requirements by application specified in Part 3 of 
this section. In addition, it shall be able to share information with every other BC and 
AAC /ASC on the entire network.  
 
2. Each AAC and ASC shall include self-test diagnostics that allow the AAC /ASC to 
automatically relay to the BC, or LAN Interface Device, any malfunctions or abnormal 
conditions within the AAC /ASC or alarm conditions of inputs that exceed desired pa-
rameters as determined by programming input.  
 
3. AACs and ASCs shall include sufficient memory to perform the specific control func-
tions required for its application and to communicate with other devices.  
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4. Each AAC and ASC must be capable of stand-alone direct digital operation utilizing 
its own processor, non-volatile memory, input/output, minimum 8 bit A to D conversion, 
voltage transient and lightning protection devices. All volatile memory shall have a bat-
tery backup of at least fifty- (50) hrs with a battery life of (5) five years.  
 
5. All point data; algorithms and application software within an AAC /ASC shall be mod-
ifiable from the OWS.  
 
6. AAC and ASC Input-Output Processing  
 

a. Digital Outputs (DO): Outputs shall be rated for a minimum 24 VAC or VDC, 1 
amp maximum current.  Each shall be configurable as normally open or normally 
closed.  Each output shall have an LED to indicate the operating mode of the 
output and a manual hand off or auto switch to allow for override (Only AAC re-
quires HOA). Each DO shall be discrete outputs from the AAC/ASC's board (mul-
tiplexing to a separate manufacturer's board is unacceptable). Provide suppres-
sion to limit transients to acceptable levels.  
 
b. Analog Inputs (AI): AI shall be O-5 Vdc, 0-10Vdc, 0-20Vdc, and 0-20 mA. Pro-
vide signal conditioning, and zero and span calibration for each input. Each input 
shall be a discrete input to the BC's board (multiplexing to a separate manufac-
turers board is unacceptable unless specifically indicated otherwise). A/D con-
verters shall have a minimum resolution of 8-10 bits depending on application.  
 
c. Digital Inputs (DI): Monitor dry contact closures. Accept pulsed inputs of at 
least one per second. Source voltage for sensing shall be supplied by the BC 
and shall be isolated from the main board. Software multiplexing of an AI and re-
sistors may only be done in non-critical applications and only with prior approval 
of the Engineer  
 
d. Universal Inputs (UI-AI or DI): To serve as either AI or DI as specified above.  
 
e. Electronic Analog Outputs (AO) as required by application: voltage mode, 0-
5VDC and 0-10VDC; current mode (4-20 mA). Provide zero and span calibration 
and circuit protection.  

 
B. BACnet AAC(s) and ASC(s) Requirements:  

 
1. The AAC(s) and ASC(s) shall support all BIBBs defined in the BACnet Building 

Controller (B-AAC and B-ASC) device profile as defined in the BACnet standard.  

 
2. AAC(s) and ASC(s) shall communicate over the BACnet Building Controller LAN or 

the ASC LAN or sub-LAN.  

 
3. Each BC shall be connected to the BACnet Building Controller LAN communicating 

to/from other BCs.  
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C. Terminal Box Controllers:  
 

1. Terminal box controllers controlling damper positions to maintain a quantity of 
supply or exhaust air serving a space shall have an automatically initiated func-
tion that resets the volume regulator damper to the fully closed position on a 
scheduled basis. The controllers shall initially be set up to perform this function 
once every 24 hours.  The purpose of this required function is to reset and syn-
chronize the actual damper position with the calculated damper position and to 
assure the damper will completely close when commanded. The software shall 
select scheduled boxes randomly and shall not allow more than 5% of the total 
quantity of controllers in a building to perform this function at the same time. 
This reset shall be performed while the AHU is operating. The BAS shall send 
an alarm for any terminal box that has been reset and does not indicate 0 cfm 
flow with the damper commanded closed.  

PART 3 - EXECUTION  

3.01 INSPECTION:  

A. Examine areas and conditions under which control systems are to be installed. Do not 
proceed with work until unsatisfactory conditions have been corrected in manner ac-
ceptable to Installer.  

3.02 INSTALLATION OF CONTROL SYSTEMS:  

A. General: Install systems and materials in accordance with manufacturer's instructions, 
specifications roughing-in drawings and details shown on drawings. Contractor shall 
install all controllers in accordance with manufacturer's installation procedures and 
practices.  

3.03 HARDWARE APPLICATION REQUIREMENTS  

A. General: The functional intent of this specification is to allow cost effective applica-
tion of manufacturers standard products while maintain the integrity and reliability 
of the control functions. A BC as specified above is generally fully featured and 
customizable whereas the AAC/ASC refers to a more cost-effective unit designed 
for lower-end applications. Specific requirements indicated below are required for 
the respective application. Manufacturer may apply the most cost-effective unit that 
meets the requirement of that application.  

B. Standalone Capability: Each Control Unit shall be capable of performing the required 
sequence of operation for the associated equipment. All physical point data and calcu-
lated values required to accomplish the sequence of operation shall originate within 
the associated CU with only the exceptions enumerated below. Refer to Item 2.01 
above for physical limitations of standalone functionality. Listed below are functional 
point data and calculated values that shall be allowed to be obtained from or stored by 
other CUs or SDs via LAN.  

C. Where associated control functions involve functions from different categories identified 
below, the requirements for the most restrictive category shall be met.  

4. D. Application Category 0 (Distributed monitoring)  

 
1. Applications in this category include the following:  
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a. Monitoring of variables that are not used in a control loop, sequence logic, or 
safety.  

1. Points on BCs, AACs, and ASCs may be used in these applications as well 

as SDs and/or general-purpose I/O modules.  

2. Where these points are trended, contractor shall verify and document that the 

network bandwidth is acceptable for such trends and is still capable of ac-

ceptable and timely control function.  

 
5. E. Application Category 1 (Application Specific Controller):  

1. Applications in this category include the following:  
a. Fan Coil Units  

b. Airflow Control Boxes (VAV and Constant Volume Terminal Units)  

c. Misc. Heaters  

d. Unitary equipment <15 tons (Package Terminal AC Units, Package Terminal 

Heat Pumps, Split-System AC Units, Split-System Heat Pumps, Water-Source 

Heat Pumps)  

e. Induction Units  

f. Variable Speed Drive (VSD) controllers not requiring safety shutdowns of the 

controlled device.  

 
2. ASCs may be used in these applications.  

3. Standalone Capability: Provide capability to execute control functions for the ap-

plication for a given setpoint or mode, which shall generally be occupied mode 

control. Only the following data (as applicable) may be acquired from other con-

trollers via LANs. In the event  

 
of a loss of communications with any other controller, or any fault in any system 
hardware that interrupts the acquisition of any of these values, the ASC shall 
use the last value obtained before the fault occurred. If such fault has not been 
corrected after the specified default delay time, specified default value(s) shall 
then be substituted until such fault has been corrected.  

Physical/Virtual Point Default Value Scheduling Period Normal Morning 
Warm-Up Off (cold discharge air) Load Shed Off (no shedding) Sum-
mer/Winter Winter [Trend Data N/A] [Smoke Pressurization Mode Normal 
Mode]  

4. Mounting:  
a. ASCs that control equipment located above accessible ceilings shall be mount-
ed on the equipment in an accessible enclosure that does not hinder maintenance 
of mechanical equipment and shall be rated for plenum use. 
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b. ASCs that control equipment mounted in a mechanical room may either be 
mounted in, on the equipment, or on the wall of the mechanical room at an adja-
cent, accessible location. 
  
c. ASCs that control equipment located in occupied spaces or outside shall either 
be mounted within the equipment enclosure (responsibility for physical fit remains 
with the contractor) or in a nearby mechanical/utility room in which case it shall be 
enclosed in a NEMA 1, locking enclosure.  
 
d. Section 23 09 53 contractor may furnish ASCs to the terminal unit manufacturer 
for factory mounting.  
 

1. Programmability: Operator shall be able to modify all setpoints (tem-

perature and airflow), scheduling parameters associated with the unit, 

tuning and set up parameters, interstage timing parameters, and mode 

settings. Application-specific block control algorithms may be used to 

meet the sequence of operations. The ability to customize the control 

algorithm is not required unless specifically indicated otherwise.  

2. LAN Restrictions: Limit the number of nodes on the network to the 

maximum recommended by the manufacturer.  

 
F. Application Category 2 (General Purpose Terminal Controller)  
 

1. Applications in this category include the following:  
 

a. Unitary Equipment >= 15 tons (Air Conditioners, Heat Pumps, Packaged Heat-

ing/Cooling Units, and the like)�  
b. Small, Constant Volume Single Zone Air Handling Units  
c. Constant Volume Pump Start/Stop  
d. Misc. Equipment (Exhaust Fan) Start/Stop  
e. Misc. Monitoring (not directly associated with a control sequence and where 
trending is not critical)  
f. Steam Converter Control  
 
1. BCs may be used in these applications.  

2. ASC's may be used in these applications provided the ASC meets all re-

quirements specified below. This category requires a general-purpose ASC to 

which application-specific control algorithms can be attached.  

3. Standalone Capability: Only the following data (as applicable) may be ac-

quired from other ASCs via LANs. In the event of a loss of communications 

with any other ASCs, or any fault in any system hardware that interrupts the 

acquisition of any of these values, the AAC/ASC shall use the last value ob-

tained before the fault occurred. If such fault has not been corrected after the 

specified default delay time, specified default value(s) shall then be substitut-
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ed until such fault has been corrected. 

 
Physical/Virtual Point Default Delay Time Default Value  

Outside Air Temperature 3 minutes 80°F  
Outside Air Humidity 3 minutes 60%RH  
Outside Air Enthalpy 3 minutes 30 Btu/lb  
Trend Data N/A  
Cooling/Heating Requests 3 minutes  

6. 4. Mounting:  

a. ASCs that control equipment located above accessible ceilings shall be 
mounted on the equipment so as not to hinder mechanical maintenance and 
shall be rated for plenum use.  
b. ASCs that control equipment located in occupied spaces or outside shall 
either be mounted within the equipment enclosure (responsibility for physical 
fit remains with the contractor) or in a nearby mechanical/utility room in 
which case it shall be enclosed in a NEMA 1, locking enclosure.  

 
2. Programmability: Operator shall be able to modify all setpoints (temperature and airflow), 

scheduling parameters associated with the unit, tuning and set up parameters, inter-

stage timing parameters, and mode settings. Operator shall be able to address and con-

figure spare inputs for monitoring. [Operator shall be able to address and configure 

spare outputs for simple single loop control actions or event initiated actions.] Applica-

tion-specific block control algorithms shall used to meet the sequence of operations. The 

ability to customize the control algorithm is not required unless specifically indicated oth-

erwise.  

3. LAN Restrictions: Limit the number of nodes servicing any one of these applications on 

the AAC/ASC LAN to 32.  

 
G. Application Category 3 (Advanced Application Controller)  
 

7. 1. Applications in this category include the following:  

a. Large Constant Volume Air Handlers  
b. VAV Air Handlers generally >5,000 and <10,000cfm  
c. Dual Duct Air Handlers generally >5000 and < 10,000 cfm  
d. Multizone Air Handlers  
e. Self-Contained VAV Units  

 
2. BCs may be used in these applications.  
3. AAC's may be used in these applications provided:  

a. The AAC's meets all requirements specified below.  
b. All control functions and physical I/O associated with a given unit resides in one 

AAC.  
c. Input A/D is 10-bit. Exception: 8-bit input A/D can be used when matched with 

high accuracy sensors, the range of which meets the resolution requirements 
specified for the applicable sensor in Section 23 09 51.  
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d. Pulsed inputs required for the application can be monitored and accumulated ef-
fectively. 

  
4. Standalone Capability: Only the following data (as applicable) may be acquired from oth-

er AACs via LANs. In the event of a loss of communications with any other AACs, or any 
fault in any system hardware that interrupts the acquisition of any of these values, the 
AAC shall use the last value obtained before the fault occurred. If such fault has not 
been corrected after the specified default delay time, specified default value(s) shall then 
be substituted until such fault has been corrected.  

 
Physical/virtual point default delay time default value  

Outside Air Temperature 3 minutes 80°F  
Outside Air Humidity 3 minutes 60%RH  
Outside Air Enthalpy 3 minutes 30 Btu/lb  
Enable Local Operation Last Value  
Cooling/Heating Requests 3 minutes  

5. Mounting:  
 

a. AACs that control equipment located above accessible ceilings shall be mounted on 
the equipment so as not to hinder mechanical maintenance and shall be rated for ple-
num use.  
b. AACs that control equipment located in occupied spaces or outside shall either be 
mounted within the equipment enclosure (responsibility for physical fit remains with the 
contractor) or in a near by mechanical/utility room in which case it shall be enclosed in a 
NEMA 1, locking enclosure.  

 
6. Programmability: Operator shall be able to modify all setpoints (temperature and airflow), 
scheduling parameters associated with the unit, tuning and set up parameters, interstage 
timing parameters, and mode settings. Operator shall be able to address and configure 
spare inputs for monitoring. Operator shall be able to program custom DDC control algo-
rithms and specify trending parameters, which will be retained in memory in the event of a 
loss of communications. Application-specific block control algorithms may be used provided 
they meet the sequence of operations. The control algorithms shall be completely customi-
zable.  
 
7. LAN Restrictions: Each LAN which participates in the transfer of data between the CU 
and the local operator workstation shall be subject to the following criteria:  

a. Limit the number of nodes servicing any one of these applications on the AAC/ASC 
LAN to 16.  
b. The Building Controller LAN shall be subject only to manufacturer's published LAN 
limitations.  

 
H. Application Category 4  

1. Applications in this category include the following:  
a. Central Cooling Plant  
b. Central Heating Plant  
c. Cooling Towers  
d. Sequenced or Variable Speed Pump Control  
e. Local Chiller Control (unit specific)  
f. Local Free Cooling Heat Exchanger Control  
g. Air Handlers over 10,000 cfm or serving critical areas  
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2. BCs shall be used in these applications.  

3.04 CONTROL UNIT REQUIREMENTS  

A. Refer to Section 23 09 50 for requirements pertaining to control unit quantity and location.  

END OF SECTION 23 09 53  

 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

BUILDING AUTOMATION SYSTEM (BAS)  
BAS COMMUNICATION DEVICES 

230954 - 1 

SECTION 23 09 54 BAS COMMUNICATION DEVICES  

PART 1 - GENERAL  

1.01 SECTION INCLUDES  

A. Network Integration Devices  

1.02 RELATED DOCUMENTS:  

A. Section 23 09 50 - Building Automation System (BAS) General  

B. Section 23 09 51 - BAS Basic Materials, Interface Devices, and Sensors  

C. Section 23 09 53 - BAS Field Panels  

D. Section 23 09 55 - BAS Software  

E. Section 23 09 58 - Sequences of Operation  

F. Section 23 09 59 - BAS Commissioning  

1.03 DESCRIPTION OF WORK  

A. Contractor shall provide all interface devices and software to provide an integrated 
system connecting BCs, AACs, ASCs and Gateways to the Owner network.  

PART 2 - PRODUCTS  

2.01 Network Connection  

A. WAN: Refer Section 23 09 50 Part 1.11.C.1 - Building Automation System (BAS) Gen-
eral for description of System Architecture.  

1. B. The following BIBBs must be supported on the Local Supervisory LAN using 
Ethernet either directly or through a gateway:  

2. 1. BACnet Data Sharing Objects (DS-):  

a. Read Property (RP-A) Initiate  
b. Read Property (RP-B) Execute  
c. Read Property Multiple (RPM-A) Initiate  
d. Read Property Multiple (RPM-B) Execute  
e. Write Property (WP-A) Initiate  
f. Write Property (WP-B) Execute  
g. Write Property Multiple (WPM-A) Initiate  
h. Write Property Multiple (WPM-B) Execute  
i. COV Unsubscribed (COVU-A) Initiate  
j. COV Unsubscribed (COVU-B) Execute  

 
3. 2. BACnet Alarm and Event Object (AE-)  

a. Confirmed Event Notification (N-B) Initiate  
b. Unconfirmed Event Notification (N-B) Initiate  

 
C. Refer to Section 23 09 55 Part III for the BACnet Object naming convention.  

2.02 BACnet Gateways  
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A.. Gateways shall be provided to link non-BACnet control products to the BACnet inter-
network. All of the functionality described in this section is to be provided by using the 
BACnet capabilities. Each Gateway shall have the ability to expand the number of BAC-
net objects of each type supported by 20% to accommodate future system changes.   

 
B. Each Gateway shall provide values for all points on the non-BACnet side of the Gateway 

to BACnet devices as if the values were originating from BACnet objects. The Gateway 
shall also provide a way for BACnet devices to modify (write) all points specified by the 
AOC using standard BACnet services. All points are required to be writable for each site.  

C. The Gateway shall implement BACnet schedule objects and permit both read and write 
access to the schedules from the BC.  

D. Each Gateway shall provide a way to collect and archive or trend (time, value) data 
pairs.  

E. Each Gateway and any devices that the Gateway represents which have time-of-day in-
formation shall respond to workstation requests to synchronize the date and time. Each 
Gateway and any devices that the Gateway represents shall support dynamic device 
binding and dynamic object binding.  

F. All points in the system shall be made network visible through the use of standard 
BACnet objects or through proprietary BACnet extensions that the workstation also 
supports. All points shall be writable using standard BACnet services.  

G. All devices have a Device Object instance number that is unique throughout the en-
tire inter-network. All BACnet devices shall be configured with a Device Object in-
stance number that is based on the format specified (shown in decimal notation). 
This includes all physical devices as well as any logical BACnet devices that are 
physically represented by Gateways.  

H. All BACnet Interoperability Building Blocks (BIBBs) are required to be supported for each 
native BACnet device or Gateway. The Gateway shall support all BIBBs defined in the 
BACnet Gateway's device profile as defined in the BACnet standard.  

2.03 Controller LOCAL AREA NETWORK Interface Devices (LANID)  

A. The LANID shall be a microprocessor-based communications device which acts as a 
gateway/router between the Primary Controlling LAN and the Secondary Controlling 
LAN. It provides an operator interface. These may be provided within a BC or as a 
separate device.  

B. The LANID shall perform information translation between the Primary Controlling LAN 
and the Secondary Controlling LAN, supervise communications on a polling Secondary 
Controlling LAN, and be applicable to systems in which the same functionality is not 
provided in the BC. In systems where the LANID is a separate device, it shall contain 
its own microprocessor, RAM, battery, real-time clock, communication ports, and power 
supply as specified for a BC in Section 23 09 53. Each LANID shall be mounted in a 
lockable enclosure.  

C. Each LANID shall support interrogation, full control, and all utilities associated with all 
BCs on the Primary Controlling LAN, all AACs and ASCs connected to all Secondary 
Controlling LANs under the Primary Controlling LAN, and all points connected to 
those PCUs and SCUs.  

D. Upon loss of power to a LANID, the battery shall provide for minimum 100-hour 
backup of all programs and data in RAM. The battery shall be sealed and self-
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charging.  

E. The LANID shall be transparent to control functions and shall not be required to con-
trol information routing on the Primary Controlling LANControlling LANControlling 
LANControlling LANControlling LAN  

F. All BACnet Interoperability Building Blocks (BIBBs) are required to be supported for each 
native BACnet device or Gateway. The Gateway shall support all BIBBs defined in the 
BACnet Gateway's device profile as defined in the BACnet standard.  

 
2.04 Local Supervisory LAN Gateways/Routers  

A. The gateway/router shall be a microprocessor-based communications device that 
acts as a gateway/router between the Supervisory LAN CSSs or OWS and the 
Controlling LAN.  

B. The gateway/router shall perform information translation between the Controlling LAN  
and the Local Supervisory LAN, and shall use BACnet over IP. When BACnet is used, 
refer to the requirements of the BACnet Gateways specified herein.  

C. The gateway/router shall contain its own microprocessor, RAM, battery, real-time 
clock, communication ports, and power supply as specified for a BC in Section 
23 09 53. Each gateway/router shall be mounted in a lockable enclosure.  

4. D. The gateway/router shall allow centralized overall system supervision, operator 
interface, management report generation, alarm annunciation, acquisition of trend 
data, and communication with control units. It shall allow system operators to per-
form the following functions from the CSS, and OWSs:  

a. Configure systems.  

b. Monitor and supervise control of all points.  

c. Change control setpoints.  

d. Override input values.  

e. Override output values  

f. Enter programmed start/stop time schedules.  

g. View and acknowledge alarms and messages.  

h. Receive, store and display trend logs and management reports.  

i. Upload/Download programs, databases, etc. as specified.  

 
E. Upon loss of power to the gateway/router, the battery shall provide for minimum 

100 hour backup of all programs and data in RAM. The battery shall be sealed 
and self-charging.  

F. The gateway/router shall be transparent to control functions and shall not be required to 
control information routing on the Controlling LAN  

2.05 Chiller Controls Interface Device (CID)  

A. The CID shall be a microprocessor-based communications device that acts as a 
gateway between the control protocol and the applicable chiller controller.  

B. The CID shall contain its own microprocessor, RAM, battery, communication ports and, 
power supply.  

C. Each CID shall support full bi-directional communications translation as more fully 
specified in Section 23 09 55.  
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D. See drawings for required list of mapped points.  

PART 3 - EXECUTION  

3.01 INSPECTION:  

A. Examine areas and conditions under which control systems are to be installed. Do not 
proceed with work until unsatisfactory conditions have been corrected in manner ac-
ceptable to Installer.  

3.02 INSTALLATION OF CONTROL SYSTEMS:  

A. General: Install systems and materials in accordance with manufacturer's in-
structions, roughing-in drawings and details shown on drawings.  

B. Contractor shall provide all interface devices and software to provide an integrated sys-
tem. C. Contractor shall closely coordinate with the Owner, or designated representative, to 
establish IP addresses and communications to assure proper operation of the building con-
trol system on the Owner’s network.  

END OF SECTION 23 09 54   
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SECTION 23 09 55 BAS SOFTWARE AND PROGRAMMING  
 
PART 1 - GENERAL  

1.01 SECTION INCLUDES  

A. System Software  

B. Programming Description  

C. Control Algorithms  

D. Energy Management Applications  

E. Password Protection  

F. Alarm Reporting  

G. Trending  

H. Data Acquisition and Storage  

I. Point Structuring  

J. Dynamic Color Graphics  

1.02 RELATED DOCUMENTS:  

A. Section 23 09 50 - Building Automation System (BAS) General  

B. Section 23 09 51 - BAS Basic Materials, Interface Devices, and Sensors  

C. Section 23 09 53 - BAS Field Panels  

D. Section 23 09 54 - BAS Communications Devices  

E. Section 23 09 58 - Sequences of Operation  

F. Section 23 09 59 - BAS Commissioning  

1.03 DESCRIPTION OF WORK:  

A. Fully configure systems and furnish and install all software, programming and dynamic 
color graphics for a complete and fully functioning system as specified.  

B. Refer to Section 23 09 50 - Building Automation System (BAS) for general requirements  

C. Refer to 23 09 58 - Sequence of Operation for specific sequences of operation for con-
trolled equipment.  

1.04 LICENSING  

A. Include licensing for all software packages at all required workstations.  

B. All operator interface, programming environment, networking, database management 
and any other software used by the Contractor to install the system or needed to oper-
ate the system to its full capabilities shall be licensed and provided to the Owner.  

C. All BAS software should be available on CSS(s) provided, and on all Portable Operator 
Terminals. All software keys to provide all rights shall be installed on CSS. At least 2 sets 
of media (CD or DVD) shall be provided with backup software and configurations for all 
software provided, so that the Owner may reinstall any software as necessary  
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D. Provide licensing and original software media for each device. Include all BAS software 
licenses and all required third party software licenses.  

E. Upgrade all software packages to the release (version) in effect at the end of the 
Warranty Period.  

F. Refer to Section 23 09 50 - Building Automation System (BAS) General for further re-
quirements.  

PART 2 - PRODUCTS  

2.01 SYSTEM SOFTWARE-GENERAL  

A. Functionality and Completeness: The Contractor shall furnish and install all software 
and programming necessary to provide a complete and functioning system as speci-
fied. The Contractor shall include all software and programming not specifically item-
ized in these Specifications, which is necessary to implement, maintain, operate, and 
diagnose the system in compliance with these Specifications.  

B. Configuration: The software shall support the system as a distributed processing 
network configuration.  

2.02 CONTROLLER SOFTWARE  

A. BC Software Residency: Each BC as defined below shall be capable of controlling 
and monitoring of all points physically connected to it. All software including the 
following shall reside and execute at the BC:  

 
1. Real-Time Operating System software  
2. Real-Time Clock/Calendar and network time synchronization  
3. BC diagnostic software  
4. LAN Communication software/firmware  
5. Direct Digital Control software  
6. Alarm Processing and Buffering software  
7. Energy Management software  
8. Data Trending, Reporting, and Buffering software  
9. I/O (physical and virtual) database  
10. Remote Communications software  

 
B. AAC/ASC Software Residency: Each AAC/ASC as defined below shall be capable of 
controlling and monitoring of all points physically connected to it. As a minimum, software 
including the following shall reside and execute at the AAC/ASC. Other software to support 
other required functions of the AAC/ASC may reside at the BC or LAN interface device 
(specified in Section 23 09 54) with the restrictions/exceptions per application provided in 
Section 23 09 53:  

 
1. Real-Time Operating System software  

2. AAC/ASC diagnostic software  

3. LAN Communications software  

4. Control software applicable to the unit it serves that will support a single mode of op-

eration  

5. I/O (physical and virtual) database to support one mode of operation  

 
C. Standalone Capability: BC shall continue to perform all functions independent of a 
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failure in other BC/AAC/ASC, CSS, or other communication links to other 
BCs/AACs/ASCs or CSSs. Trends and runtime totalization shall be retained in 
memory. Runtime totalization shall be available on all digital input points that monitor 
electric motor status.  Refer also to Section 23 09 53 for other aspects of standalone 
functionality.  

D. Operating System:  Controllers shall include a real-time operating system resident in 
ROM.  This software shall execute independently from any other devices in the sys-
tem. It shall support all specified functions. It shall provide a command prioritization 
scheme to allow functional override of control functions. Refer also to Section 23 09 
53 for other aspects of the controller's operating system.  

E. Network Communications: Each controller shall include software/firmware that supports 
the networking of CUs on a common communications trunk that forms the respective 
LAN. Network support shall include the following:  

 
1. Controller communication software shall include error detection, correction, and re-

transmission to ensure data integrity.  

2. Operator/System communication software shall facilitate communications between 

other BCs, all subordinate AACs/ASCs, Gateways and LAN Interface Devices or 

CSS. Software shall allow point interrogation, adjustment, addition/deletion, and 

programming while the controller is online and functioning without disruption to unaf-

fected points. The software architecture shall allow networked controllers to share 

selected physical and virtual point information throughout the entire system.  

 
F. Diagnostic Software: Controller software shall include diagnostic software that checks 

memory and communications and reports any malfunctions.  

G. Alarm/Messaging Software:  Controller software shall support alarm/message pro-
cessing and buffering software as more fully specified below.  

H. Application Programs: CUs shall support and execute application programs as 
more fully specified below:  

1. All Direct Digital Control software, Energy Management Control software, and 
functional block application programming software templates shall be provided 
in a 'ready-to-use' state, and shall not require (but shall allow) user program-
ming.  

I. Security: Controller software shall support multiple level privileges access restriction as 
more fully specified below.  

J. Direct Digital Control: Controller shall support application of Direct Digital Control Log-
ic. All logic modules shall be provided pre-programmed with written documentation 
to support their application. Provide the following logic modules as a minimum:  
1. Proportional-Integral-Derivative (PID) control with analog, PWM and floating output  
2. Two Position control (Hi or Low crossing with deadband)  
3. Single-Pole Double-Throw relay  
4. Delay Timer (delay-on-make, delay-on-break, and interval)  
5. Hi/Low Selection  
6. Reset or Scaling Module  
7. Logical Operators (AND, OR, NOT, XOR)  
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K. Psychrometric Parameters: Controller software shall provide preprogrammed func-

tions to calculated and present psychrometric parameters (given temperature and 
relative humidity) including the following as a minimum: Enthalpy, Wet Bulb Tem-
perature.  

L. Updating/Storing Application Data: Site-specific programming residing in volatile 
memory shall be uploadable/downloadable from an OWS or CSS using BACnet ser-
vices connected locally or through the network. Initiation of an upload or download 
shall include all of the following methods: Manual, Scheduled, and Automatic upon de-
tection of a loss or change.  

M. Restart: System software shall provide for orderly shutdown upon loss of power and au-
tomatic restart upon power restoration.  Volatile memory shall be retained; outputs 
shall go to programmed fail-safe (open, closed, or last) position. Equipment restart 
shall include a user definable time delay on each piece of equipment to stagger the 
restart. Loss of power shall be alarmed at operator interface indicating date and time.  

N. Time Synchronization:  Automatic time synchronization shall be provided using BACnet 
services. Operators shall be able to set the time and date in any device on the net-
work that supports time-of-day functionality. The operator shall be able to select to set 
the time and date for an individual device, devices on a single network, or all devices 
simultaneously.  

O. Misc. Calculations: System software shall automate calculation of psychometric 
functions, calendar functions, kWh/kW, and flow determination and totalization 
from pulsed or analog inputs, curve-fitting, look-up table, input/output scaling, time 
averaging of inputs and A/D conversion coefficients.  

2.03 APPLICATION PROGRAMMING DESCRIPTION  

A. The application software shall be user programmable.  

B. This specification generally requires a programming convention that is logical, easy to 
learn, use, and diagnose. General approaches to application programming shall be pro-
vided by one, or a combination, of the following conventions:  

1. Point Definition: Provide templates customized for point type, to support input of indi-

vidual point information. Use standard BACnet Objects as applicable.  

2. Graphical Block Programming: Manipulation of graphic icon 'blocks', each of which 

represents a subroutine, in a functional/logical manner forming a control logic dia-

gram. Blocks shall allow entry of adjustable settings and parameters via pop-up 

windows.  Provide a utility that shall allow the graphic logic diagrams to be directly 

compiled into application programs. Logic diagrams shall be viewable either off-line, 

or on-line with real-time block output values.  

3. Functional Application Programming: Pre-programmed application specific programs 

that allow/require limited customization via 'fill-in-the-blanks' edit fields. Typical val-

ues would be setpoints gains, associated point names, alarm limits, etc.  

 
C. Provide a means for testing and/or debugging the control programs both off-line and on-line.  
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2.04 ENERGY MANAGEMENT APPLICATIONS  

A. System shall have the ability to perform all of the following energy management rou-
tines via preprogrammed function blocks or template programs. As a minimum pro-
vide the following whether or not required in the software:  

 
1. Time-of-Day Scheduling  
2. Calendar-Based Scheduling  
3. Holiday Scheduling  
4. Temporary Schedule Overrides  
5. Optimal Start / Optimal Stop based on space temperature offset, outdoor air temper-

ature, and building heating and cooling capacitance factors as a minimum  
6. Night Setback and Morning Recovery Control, with ventilation only during occupancy  
7. Economizer Control (enthalpy or dry-bulb)  
8. Peak Demand Limiting / Load Shedding  
9. Dead Band Control  

 
B. All programs shall be executed automatically without the need for operator interven-

tion, and shall be flexible enough to allow operator customization. Programs shall be 
applied to building equipment as described in Section 23 09 58 - Sequence of Opera-
tion.  

2.05 ACCESS PRIVILEGES  

A. Multiple-level access privileges shall be provided. A minimum of four (4) levels of ac-
cess shall be supported.  

B. The highest level of access, Administrator Level access, shall allow the BAS administra-
tor to perform application, database, and user management functions.  

C. Each login credentials shall be assigned to a pre-defined level of access. Alter-
nately, a comprehensive list of accessibility/functionality items shall be provided, 
to be enabled or disabled for each user according to the level of access granted.  

D. Operators shall be able to perform only those commands available for the access level 
assigned to their login credentials.  

E. Login credentials are stored in the BC's local database.  A minimum of 20 user names 
shall be supported and programmed per the Owner 's direction.  

F. Login credentials can be looked up using the Lightweight Directory Access (LDAP) 
through the BAS server.  

G. Strong password shall be used on all login credentials.  

H. User-definable, automatic log-off timers from 1 to 60 minutes shall be provided to pre-
vent users from inadvertently leaving interface device unattended.  

I. At system handover, all default and Contractor created login credentials for the system 
shall be provided to the Owner and all temporary login credentials shall be removed.  

2.06 ALARM AND EVENT MANAGEMENT REPORTING  

A. Alarm management shall be provided to monitor, buffer, and direct alarms and mes-
sages to operator devices and memory files. Each BC shall perform distributed, in-
dependent alarm analysis and filtering to minimize operator interruptions due to 
non-critical alarms, minimize network traffic, and prevent alarms from being lost.  At 
no time shall a BCs ability to report alarms be affected by either operator activity at 
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an OWS or local handheld device, or by communications with other panels on the 
network.  

1. Alarm Descriptor: Each alarm or point change shall include that point's English 
language description, and the time and date of occurrence. In addition to the 
alarm's descriptor and the time and date, the user shall be able to print, display 
and store an alarm message to more fully describe the alarm condition or direct 
operator response.  
 
2. Alarm Prioritization: The software shall allow users to define the handling and 
routing of each alarm by their assignment to discrete priority levels. A minimum 
of five (5) priority levels shall be provided - Level 1 Life Safety (i.e. smoke detec-
tor), Level 2 Critical (i.e. controller failure), Level 3 Abnormal (i.e. out-of-range 
temperature), Level 4 Energy Waste (i.e. fighting valves), Level 5 Maintenance 
Message (i.e. runtime monitor, filter status). For each priority level, users shall 
have the ability to enable or disable an audible tone whenever an alarm is re-
ported and whenever an alarm returns to normal condition. Users shall have the 
ability to manually inhibit alarm reporting for each individual alarm and for each 
priority level. Contractor shall coordinate with the Owner on establishing alarm 
priority definitions.  
 
3. Alarm Report Routing: Each alarm priority level shall be associated with a 
unique user-defined list of operator devices including any combination of local or 
remote workstations, printers and workstation disk files. All alarms associated 
with a given priority level shall be routed to all operator devices on the user-
defined list and/or email to designated Owner email address (mailbox resource) 
associated with that priority level. For each priority level, alarms shall be auto-
matically routed to a default operator device in the event that alarms are unable 
to be routed to any operator device assigned to the priority level.  
4. Auto-Dial Alarm Routing: For alarm priority levels that include a mobile device 
as one of the listed reporting destinations, the BC shall initiate a call to report the 
alarm, and shall terminate the call after alarm reporting is complete.  System 
shall be capable of multiple retries and buffer alarms until a connection is made. 
If no connection is made, system shall attempt connection to an alternate mobile 
device. System shall also be able to dial multiple mobile devices upon alarm acti-
vation.  
 
5. Alarm Acknowledgment: For alarm priority levels that are directed to a OWS, 
an indication of alarm receipt shall be displayed immediately regardless of the 
application is in use at the OWS, and shall remain on the screen until acknowl-
edged by a user having a privilege that allows alarm acknowledgment. Upon ac-
knowledgment, the complete alarm message string (including date, time, and us-
er name of acknowledging operator) shall be stored in a selected file on the BC 
or CSS.  
 

B. It shall be possible for any operator to receive a summary of all alarms regardless of 
acknowledgement status; for which a particular recipient is enrolled for notification; 
based on current event state; based on the particular BACnet event algorithm (e.g., 
change of value, change of state, out of range, and so on); alarm priority; and notifica-
tion class.  

C. BACnet Alarming Services: All alarms and events shall be implemented using stand-
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ard BACnet event detection and notification mechanisms. The workstation shall re-
ceive BACnet alarm and event notifications from any gateway or BACnet controller 
in the system and display them to an operator. Either intrinsic reporting or algorith-
mic change reporting may be used but the intrinsic reporting method is preferred. 
The workstation shall also log alarms and events, provide a way for an operator with 
sufficient privilege to acknowledge alarms, and log acknowledgements of alarms. It 
shall be possible for an operator to receive, at any time, a summary of all alarms that 
are currently in effect at any site whether or not they have been acknowledged. Op-
erators shall also be able to view and change alarm limits for any alarm at the ap-
propriate access level.  

D. Alarm Historical Database: The database shall store all alarms and events object oc-
currences in an ODBC or an OLE database-compliant relational database. Provide a 
commercially available ODBC driver or OLE database data provider, which would al-
low applications to access the data using standard Microsoft Windows data access 
services.  

E. All critical alarms (i.e. chiller, boiler, pump, low/high temp alarms) shall report 
to the NCRO guard shack or Control Room. Coordinate communication with 
Owner. 

2.07 TRENDING  

A. The software shall display historical data in both a tabular and graphical format.  The 
requirements of this trending shall include the following:  
1. Provide trends for all physical points, virtual points and calculated variables.  

2. BACnet Trend Objects are preferred but where not possible trend data shall be 

stored in relational database format as specified in herein under Data Acquisition 

and Storage.  

3. In the graphical format, the trend shall plot at least 4 different values for a given 

time period superimposed on the same graph. The 4 values shall be distinguisha-

ble by using unique colors. In printed form the 4 lines shall be distinguishable by 

different line symbology.  Displayed trend graphs shall indicate the engineering 

units for each trended value.  

4. The sample rate and data selection shall be selectable by the operator.  

5. The trended value range shall be selectable by the operator.  

6. Where trended values on one table/graph are COV, software shall automatically fill 

the trend samples between COV entries.  

 
B. Control Loop Performance Trends: Controllers incorporating PID control loops shall 

also provide high resolution sampling in less than six second increments for verifica-
tion of control loop performance.  

C. Data Buffering and Archiving:  Trend data shall be buffered at the BC, and uploaded to 
hard disk storage when archival is desired.  All archived trends shall be transmitted to 
the CSS.  Uploads shall occur based upon a user-defined interval, manual command, 
or automatically when the trend buffers become full.  

D. Time Synchronization:  Provide a time master that is installed and configured to syn-
chronize the clocks of all BACnet devices supporting time synchronization. Synchro-
nization shall be done using Coordinated Universal Time (UTC). All trend sample 
times shall be able to be synchronized. The frequency of time synchronization mes-
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sage transmission shall be selectable by the operator.  
2.08 DYNAMIC PLOTTING  
 

A. Provide a utility to dynamically plot in real-time at least four (4) values on a given 2-
dimensional dynamic plot/graph with at least two Y-axes. At least five (5) dynamic plots 
shall be allowed simultaneously.  

2.09 DATA ACQUISITION AND STORAGE  

A. All points included in the typical equipment point list must be represented in a common, 
open or accessible format. All points should be provided as BACnet standard analog, 
binary, schedule, or trend objects when possible. Naming conventions for these points 
and network addressing are discussed in the 'Point Naming Conventions' paragraph 
below.  

B. Non-BACnet data from the BAS shall be stored in relational database format. The format 
and the naming convention used for storing the database files shall remain consistent 
across the database and across time. The relational structure shall allow for storage of 
any additional data points, which are added to the BAS in future.  The metada-
ta/schema or formal descriptions of the tables, columns, domains, and constraints shall 
be provided for each database.  

C. The database shall allow applications to access the data while the database is running. 
The database shall not require shutting down in order to provide read-write access to 
the data. Data shall be able to be read from the database without interrupting the con-
tinuous storage of trend data being carried by the BAS.  

D. The database shall be ODBC or OLE database compliant. Provide a commercially-
available ODBC driver or OLE database data provider, which would allow applications 
to access the data using standard Microsoft Windows data access services.  

2.10 TOTALIZATION  

A. The software shall support totalizing analog, digital, and pulsed inputs and be capable 
of accumulating, storing, and converting these totals to engineering units used in the 
documents. These values shall generally be accessible to the Operator Interfaces to 
support management-reporting functions.  

B. Totalization of electricity use/demand shall allow application of totals to different rate 
periods, which shall be user definable.  

C. When specified to provide electrical or utility Use/Demand, the Contractor shall obtain 
from the local utility all information required to obtain meter data, including k factors, 
conversion constants, and the like.  

2.11 EQUIPMENT SCHEDULING  

A. Provide a graphic utility for user-friendly operator interface to adjust equipment-
operating schedules.  

B. All schedules shall be implemented using BACnet objects and messages. All building 
systems with date and time scheduling requirements shall have schedules represent-
ed by the BACnet Schedule object.  All operators shall be able to view the entries for a 
schedule.  Operators with sufficient privilege shall be able to modify schedule entries 
from any BACnet workstation.  

C. Scheduling feature shall include multiple seven-day master schedules, plus holiday 
schedule, each with start time and stop time. Master schedules shall be individually 
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editable for each day and holiday.  

D. Scheduling feature shall allow for each individual equipment unit to be assigned to 
one of the master schedules.  

E. Timed override feature shall allow an operator to temporarily change the state of sched-
uled equipment. An override command shall be selectable to apply to an individual unit, 
all units assigned to a given master schedule, or to all units in a building.  Timed over-
ride shall terminate at the end of an operator selectable time, or at the end of the 
scheduled occupied/unoccupied period, whichever comes first. A privilege level that 
does not allow assignment of master schedules shall allow a timed override feature.  

F. A yearly calendar feature shall allow assignment of holidays, and automatic reset of 
system real time clocks for transitions between daylight savings time and standard 
time.  

2.12OPERATOR INTERFACE GRAPHIC SOFTWARE  

A. Graphic software shall facilitate user-friendly interface to all aspects of the System 
Software specified above. The intent of this specification is to require a graphic pack-
age that provides for intuitive operation of the systems without extensive training and 
experience. It shall facilitate logical and simple system interrogation, modification, con-
figuration, and diagnosis.  

B. Graphic software shall support multiple simultaneous screens to be displayed and 
resizable in a web-based environment. All functions excepting text entry functions 
shall be executable with a mouse.  

C. Graphic software shall display current operating mode (i.e. warm-up, dehumidification, 
et al) for equipment with multiple modes of operation.  

1. D. Graphic software shall provide for multitasking such that other application can be 
used while the operator is accessing the BAS. Software shall provide the ability to 
alarm graphically even  

when operator is in another software package.  

E. The software shall be compatible to the current and current minus one versions of Mi-
crosoft Windows operating system. The software shall allow for the Owner 's creation 
of user-defined, color graphic displays of geographic maps, building plans, floor plans, 
and mechanical and electrical system schematics.  These graphics shall be capable of 
displaying all point information from the database including any attributes associated 
with each point (i.e., engineering units, etc.). In addition, operators shall be able to 
command equipment or change setpoints from a graphic through the use of a pointing 
device; e.g. mouse and touch screen.  

F. Screen Penetration: The operator interface shall allow users to access the various sys-
tem graphic screens via a graphical penetration scheme by using the pointing device 
to select from menus or 'button' icons. Each graphic screen shall be capable of having 
a unique list of other graphic screens that are directly linked through the selection of a 
menu item or button icon.  

G. Dynamic Data Displays: Dynamic physical point values shall automatically updated at a 
minimum frequency of 6 updates per minute without operator intervention. Point value 
fields shall be displayed with a color code depicting normal, abnormal, override and 
alarm conditions.  
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H. Point Override Feature: Each displayed point shall be individually enabled/disabled to al-
low pointing device driven override of digital points or changing of analog points. Such 
overrides or changes shall occur in the control unit, not just in the BAS software. The 
graphic point override feature shall be subject to privilege level protection. Points that 
are overridden shall be reported as an alarm, and shall be displayed in a coded color.  
The alarm message shall include the operator's login name.  A list of points that are cur-
rently in an override state shall be available through menu selection and include the 
time/date of the override along with the operator's login name that initiated that override.  

I. Dynamic Symbols: Provide a selection of standard symbols that change in appearance 
based on the value of an associated point.  

 
1. Analog symbol: Provide a symbol that represents the value of an analog point as the 

length of a line or linear bar.  

2. Digital symbol: Provide symbols such as switches, pilot lights, rotating fan wheels, 

etc. to represent the value of digital input and output points.  

3. Point Status Color: Graphic presentations shall indicate different colors for different 

point statuses. (For instance, green = normal, red = alarm, gray (or '???') for non-

response.  

 
J. Graphics Development Package: Graphic development and generation software 

shall be provided to allow the user to add, modify, or delete system graphic dis-
plays.  

 
1. The Contractor shall provide libraries of pre-engineered screens and symbols depict-
ing standard air handling unit components (e.g. fans, cooling coils, filters, dampers, etc.), 
mechanical system components (e.g., pumps, chillers, cooling towers, boilers, etc.), 
complete mechanical systems (e.g. constant volume-terminal reheat, VAV, etc.) and 
electrical symbols.  
 
2. The Graphic Development Package shall use a pointing device to allow the user to 
perform the following:  

a. Define symbols  
b. Position items on graphic screens  
c. Attach physical or virtual points to a graphic  
d. Define background screens  
e. Define connecting lines and curves  
f. Locate, orient and size descriptive text  
g. Define and display colors for all elements  
h. Establish correlation between symbols or text and associated system points or 
other displays  
i. Create hot spots or link triggers to other graphic displays or other functions in 
the software  

K. Graphic images shall reside on the CSS.  

L. The software shall be capable of initiating communication between the BC and the CSS:  
1. Upon user command, to perform all specified functions.  

2. In accordance with user-programmed time schedules to report alarms and upload 
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trend and report data to the CSS.  

 
M. The software shall automatically terminate the communication when all specified 

functions are completed.  

PART 3 - EXECUTION  

3.01 SYSTEM CONFIGURATION  

A. Contractor shall thoroughly and completely configure BAS system software, sup-
plemental software, network communications, BC and CSS, if necessary .  

3.02 SITE-SPECIFIC APPLICATION PROGRAMMING  

A. Provide all database creation and site-specific application control programming as re-
quired by these Specifications, national and local standards and for a fully functioning 
system. Contractor shall provide all initial site-specific application programming and 
thoroughly document programming. Generally meet the intent of the written sequenc-
es of operation. It is the Contractor's responsibility to request clarification on sequence 
issues that require such clarification.  

B. All site-specific programming shall be fully documented and submitted for review and 
approval, both prior to downloading into the panel, at the completion of functional per-
formance testing, and at the end of the warranty period.  

C. All programming, graphics and data files must be maintained in a logical system of di-
rectories with self-explanatory file names. All files developed for the project will be 
the property of the Owner and shall remain on the BC and CSS at the completion of 
the project.  

3.03 PRIVILEGE LEVELs SETUP  

2. A. Set up the following privilege levels to include the specified capabilities:  

1. Level 1: (Owner's BAS Administrator)  
a. Level 2 capabilities  
b. Configure system software  
c. Modify graphic software  
d. View, add, change and delete user login credentials and privilege levels  
e. All unrestricted system capabilities including all network management functions.  
 

2. Level 1a (Contractor Technician)  
a. Level 2 capabilities  
b. Configure system software  
c. Modify graphic software  

 
3. Level 2: (Maintenance Manager)  

a. Level 3 capabilities  
b. Modify control unit programs  

 
4. Level 3: (Senior BAS Technician)  

a. Level 4 capabilities  
b. Override output points  
c. Change setpoints  
d. Change equipment schedules  
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5. Level 4: (Junior BAS Technician and Trainee)  

a. Level 5 capabilities  
b. Acknowledge alarms  
c. Temporarily override equipment schedules  

 
6. Level 5: (Read Only)  

a. Display all graphic data  
b. Trend point data  
 

B. Contractor shall assist:  
1. Owner’s BAS Administrator with assigning user login credentials and privilege levels, 

configure system software and modify graphic software.  

2. Maintenance Manger with modifying control unit programs.  

 
3.04 POINT PARAMETERS  

A. Provide the following minimum programming for each analog input: 

1. Name  

2. Address  

3. Scanning frequency or COV threshold  

4. Engineering units  

5. Offset calibration and scaling factor for engineering units  

6. High and low alarm values and alarm differentials for return to normal condition  

7. High and low value reporting limits (reasonableness values), which shall prevent 

control logic from using shorted or open circuit values.  

8. Default value to be used when the actual measured value is not reporting. This is re-

quired only for points that are transferred across the primary and/or secondary con-

trolling networks and used in control programs residing in control units other than 

the one in which the point resides.  Events causing the default value to be used 

shall include failure of the control unit in which the point resides, or failure of any 

network over which the point value is transferred.  

9. Selectable averaging function that shall average the measured value over a user se-

lected number of scans for reporting.  

 
B. Provide the following minimum programming for each analog output:  

 
1. Name  
2. Address  
3. Output updating frequency  
4. Engineering units  
5. Offset calibration and scaling factor for engineering units  
6. Output Range  
7. Default value to be used when the normal controlling value is not reporting.  

 
C. Provide the following minimum programming for each digital input:  
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1. Name  

2. Address  

3. Engineering units (on/off, open/closed, freeze/normal, etc.)  

4. Debounce time delay  

5. Message and alarm reporting as specified  

6. Reporting of each change of state, and memory storage of the time of the last 

change of state  

7. Totalization of on-time (for all motorized equipment status points), and accumulated 

number of off-to-on transitions.  

 
D. Provide the following minimum programming for each digital output:  

1. Name  
2. Address  
3. Output updating frequency  
4. Engineering units (on/off, open/closed, freeze/normal, etc.)  
5. Direct or Reverse action selection  
6. Minimum on-time  
7. Minimum off-time  
8. Status association with a DI and failure alarming (as applicable)  
9. Reporting of each change of state, and memory storage of the time of the last 
change of state.  
10. Totalization of on-time (for all motorized equipment status points), and accumulated 
number of off-to-on transitions.  
11. Default value to be used when the normal controlling value is not reporting.  
 

3.05 Trends  

A. Contractor shall establish and store trend logs. Trend logs shall be prepared for each 
physical input and output point, and all dynamic virtual points such as setpoints sub-
ject to a reset schedule, intermediate setpoint values for cascaded control loops, and 
the like as directed by the Owner.  

B. The Owner will analyze trend logs of the system operating parameters to evaluate nor-
mal system functionality. Contractor shall establish these trends and ensure they are being 
stored properly. 

1. Data shall include a single row of field headings and the data thereafter shall be con-
tiguous. Each record shall include a date and time field or single date stamp.  Rec-
orded parameters for a given piece of equipment or component shall be trended at 
the same intervals and be presented in a maximum of two separate 2-dimensional 
formats with time being the row heading and field name being the column heading.  

C. Sample times indicated as COV (±) or change-of-value mean that the changed parame-
ter only needs to be recorded after the value changes by the amount listed. When out-
put to the trending file, the latest recorded value shall be listed with any given time in-
crement record.  The samples shall be filled with the latest values also if the points in-
clude different time intervals. If the BAS does not have the capability to record based 
on COV, the parameter shall be recorded based on the interval common to the unit.  

D. Trending intervals or COV thresholds shall be dictated by the Owner upon system start-
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up.  

E. The Contractor shall demonstrate functional trends as specified for a period of 30 
days after successful system demonstration before Substantial Completion of the 
system.  

3.06 TREND GRAPHS  

A. Prepare controller and graphic software to display graphical format trends.  Trended 
values and intervals shall be the same as those specified.  

B. Lines shall be labeled and shall be distinguishable from each other by using either dif-
ferent line types, or different line colors.  

C. Indicate engineering units of the y-axis values; e.g. degrees F., inches w.g., Btu/lb, 
percent open, etc.  

D. The y-axis scale shall be chosen so that all trended values are in a readable range.  
Do not mix trended values on one graph if their unit ranges are incompatible.  

E. Trend outside air temperature, humidity, and enthalpy during each period in which 
any other points are trended.  

F. All points trended for one subsystem (e.g. air handling unit, chilled water system, etc.) 
shall be trended during the same trend period.  

G. Each graph shall be clearly labeled with the subsystem title, date, and times.  

 

3.07 ALARMS  

A. Override Alarms: Any point that is overridden through the override feature of the 
graphic software shall be reported as a Level 3 alarm.  

B. Analog Input Alarms: For each analog input, program an alarm message for reporting 
whenever the analog value is outside of the programmed alarm limits. Report a 'Return-to-
Normal' message after the analog value returns to the normal range, using a programmed 
alarm differential. The alarm limits shall be individually selected by the Contractor based on 
the following criteria:  

1. Space temperature, except as otherwise stated in sequence of operation: Level 3  
a. Low alarm: 64°F  
b. Low return-to-normal: 68°F  
c. High alarm: 85°F  
d. High return-to-normal: 80°F  

 
2. Controlled media temperature other than space temperature (e.g. AHU discharge 

air temperature, steam converter leaving water temperature, condenser water 
supply, chilled water supply, etc.):  Level 3  (If controlled media temperature set-
point is reset, alarm setpoints shall be programmed to follow setpoint)  

a. Low alarm: 3°F below setpoint  
b. Low return-to-normal: 2°F below setpoint  
c. High alarm: 3°F above setpoint  
d. High return-to-normal: 2°F above setpoint.  

 
3. AHU mixed air temperature: Level 4  
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a. Low alarm: 45°F  
b. Low return-to-normal: 46°F  
c. High alarm: 90°F  
d. High return-to-normal: 89°F  

 
4. Duct Pressure:  

a. Low alarm: 0.5”w.g. below setpoint  
b. Low return-to-normal: 0.25”w.g. below setpoint  
c. High alarm: 0.5”w.g. above setpoint  
d. High return-to-normal: 0.25”w.g. above setpoint  
 

5. Space humidity:  
a. Low alarm: 35%  
b. Low return-to-normal: 40%  
c. High alarm: 75%  
d. High return-to-normal: 70%  
 

C. HOA Switch Tampering Alarms: The Sequences of Operation are based on the pre-
sumption that motor starter Hand-Off-Auto (HOA) switches are in the 'Auto' position. If a 
motorized equipment unit starts without a prior start command from the FMS, (as sensed 
by status sensing device), then FMS shall perform the remaining sequence as specified. 
BAS shall also enunciate the following Level 5 alarm message if status indicates a unit is 
operational when the run command is not present:  

 

1. DEVICE XXXX FAILURE: Status is indicated on the device even though it has 
been commanded to stop. Check the HOA switch, control relay, status sensing 
device, contactors, and other components involved in starting the unit. 
Acknowledge this alarm when the problem has been corrected.  

D. Maintenance Alarms: Enunciate Level 5 alarms when runtime accumulation exceeds a 
value specified by the operator  

 
1. DEVICE XXXX REQUIRES MAINTENANCE. Runtime has exceeded specified val-

ue since last reset.  
E. See requirements for additional equipment-specific alarms specified in Section 23 

09 59 - Sequences of Operation.  

3.08 GRAPHIC SCREENS  

A. Floor Plan Screens: The contract document drawings will be made available to the Con-
tractor in AutoCAD (current version) format upon request. These drawings may be used only 
for developing backgrounds for specified graphic screens; however the Owner does not 
guarantee the suitability of these drawings for the Contractor's purpose.  

 
1. Provide graphic floor plan screens for each [floor] [wing] [tower] [other] of the build-

ing. Indicate the location of all equipment that is not located on the equipment room 

screens. Indicate the location of temperature sensors associated with each temper-

ature-controlled zone (i.e., VAV terminals, fan-coils, single-zone AHUs, etc.) on the 

floor plan screens. [Zone background color shall change based on the temperature 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT  LAKE FOREST HIGH SCHOOL RENOVATIONS 
 

23 09 55-16  BAS SOFTWARE AND PROGRAMMING 

offset from setpoint]. Display the space temperature point adjacent to each temper-

ature sensor symbol. Use a distinct line symbol to demarcate each terminal unit 

zone boundary.  Use distinct colors to demarcate each air handling unit zone. Indi-

cate room numbers as provided by the Owner.  Provide a drawing link from each 

space temperature sensor symbol and equipment symbol shown on the graphic 

floor plan screens to each corresponding equipment schematic graphic screen.  

2. Provide graphic floor plan screens for each mechanical equipment room and a plan 

screen of the roof. Indicate the location of each item of mechanical equipment. Pro-

vide a drawing link from each equipment symbol shown on the graphic plan view 

screen to each corresponding mechanical system schematic graphic screen.  

3. If multiple floor plans are necessary to show all areas, provide a graphic building key 

plan. Use elevation views and/or plan views as necessary to graphically indicate 

the location of all of the larger scale floor plans. Link graphic building key plan to 

larger scale partial floor plans. Provide links from each larger scale graphic floor 

plan screen to the building key plan and to each of the other graphic floor plan 

screens.  

4. Provide a graphic site plan with links to and from each building plan.  

B. System Schematic Screens:  Provide graphic system schematic screen for each subsys-
tem controlled with each I/O point in the project appearing on at least one graphic screen. 
System graphics shall include flow diagrams with status, setpoints, current analog input and 
output values, operator commands, etc. as applicable. General layout of the system shall 
be schematically correct. Input/output devices shall be shown in their schematically correct 
locations. Include appropriate engineering units for each displayed point value. Verbose 
names (English language descriptors) shall be included for each point on all graphics; this 
may be accomplished by the use of a hover box when the operator moves the cursor over 
the displayed point. Indicate all adjustable setpoints on the applicable system schematic 
graphic screen or, if space does not allow, on a supplemental linked-setpoint screen.  

 
1. Provide graphic screens for each air handling system. Indicate outside air tempera-

ture and enthalpy, and mode of operation as applicable (i.e., occupied, unoccupied, 

warm-up, cool-down). Link screens for air handlers to the heating system and cool-

ing system graphics. Link screens for supply and exhaust systems if they are not 

combined onto one screen.  

2. Provide a graphic screen for each zone. Provide links to graphic system schematic 

screens of air handling units that serve the corresponding zone.  

3. Provide a cooling system graphic screen showing all points associated with the chill-

ers, cooling towers and pumps. Indicate outside air dry-bulb temperature and calcu-

lated wet-bulb temperature. Link screens for chilled water and condenser water 

systems if they cannot fit onto one cooling plant graphic screen.  
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C. Bar Chart Screens: On each graphic Bar Chart Screen, provide drawing links to the 
graphic air handling unit schematic screens.  

 
1. Provide a graphic chilled water valve screen showing the analog output signal of all 

chilled water valves in a bar chart format, with signals expressed as percentage of 

fully open valve (percentage of full cooling). Indicate the discharge air temperature 

and setpoint of each air handling unit, cooling system chilled water supply and re-

turn temperatures and the outside air temperature and humidity on this graphic. 

Provide drawing links between the graphic cooling plant screen and this graphic 

screen.  

2. Provide a graphic heating water valve screen showing the analog output signal of 

all air handling unit heating water valves in a bar chart format, with signals ex-

pressed as percentage of fully open valve (percentage of full heating). Indicate the 

temperature of the controlled medium (such as AHU discharge air temperature or 

zone hot water supply temperature) and the associated setpoint and the outside air 

temperature and humidity.  

 
D. Alarms:  Each programmed alarm shall appear on at least one graphic screen. In 

general, alarms shall be displayed on the graphic system schematic screen for the 
system that the alarm is associated with (for example, chiller alarm shall be shown 
on graphic cooling system schematic screen). For all graphic screens, display ana-
log values that are in a 'high alarm' condition in a red color, 'low alarm' condition in a 
blue color. Indicate digital values that are in alarm condition in a red color.  

END OF SECTION 23 09 55 
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SECTION 23 09 59 BAS SYSTEM COMMISSIONING  

PART 1 - GENERAL  

1.01 SECTION INCLUDES  

A. BAS and equipment testing and start-up  

B. Validation of proper and thorough installation of BAS and equipment  

C. Functional testing of control systems  

D. Documentation of tests, procedures, and installations  

E. Coordination of BAS training  

F. Documentation of BAS Operation and Maintenance materials  

1.02 RELATED SECTIONS:  

A. Section 23 09 50 - BAS General Requirements  

B. Section 23 09 51 - BAS Basic Materials and Devices  

C. Section 23 09 53 - BAS Field Panels  

D. Section 23 09 54 - BAS Communication Devices  

E. Section 23 09 55 - BAS Software and Programming  

F. Section 23 09 58 - Sequence of Operation  

1.03 GENERAL DESCRIPTION  

A. This section defines responsibilities of the Controls Contractor to commission the BAS.  

B. The Owner, at Owner's expense, shall retain a Commissioning Authority (CA) who 
shall work with the Contractor to ensure that the systems, equipment, and interfaces 
are installed, tested, and operate per the design intent; that the systems are ade-
quately documented; and that the Government is adequately trained on system in-
tent, operation, and maintenance.  

The following is written based on the use of a separate Commissioning Authority (CA).  
If that is not the case on the project, the Contractor must still start up and commission 
the BAS. Therefore edit the responsibilities as appropriate for the project commission-
ing requirements.  

1.04 CONTRACTOR RESPONSIBILITIES  

A. Completely install and thoroughly inspect, startup, test, adjust, balance, and doc-
ument all systems and equipment.  

B. Assist Commissioning Authority in performing verification and performance testing. 
This will generally include the following:  
1. Attend Commissioning (Cx) progress and coordination meetings.  
2. Prepare and submit required draft forms and systems information.  
3. Establish trend logs of system operation as specified herein.  
4. Demonstrate system operation.  
5. Manipulate systems and equipment to facilitate testing.  
6. Provide instrumentation necessary for verification and performance testing.  
7. Manipulate control systems to facilitate verification and performance testing. 
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8. Train Owner's Representatives as specified in Part III of this section.  
9. Train Owner's Representatives as specified in Part III of this section.  

 
C. Provide a BAS Technician to work at the direction of Commissioning Authority for soft-
ware optimization assistance for a minimum of [80] hours. Refer to Part 3 for a description 
of the software optimization.  

 

1.05 SEQUENCING  

A. The following list outlines the general sequence of events for submittals and commissioning:  
 

1. Submit product data and shop drawings, and receive approval.  
2. Submit BAS logic documentation, and receive approval.  
3. Submit Start-Up Checklists and manufacturer's start-up procedures for all equipment 

provided by the BAS Contractor.  
4. Install BAS.  
5. Submit BAS Start-Up Test Agenda and Schedule for review.  
6. Receive BAS start up Test Agenda/schedule approval.  
7. Submit Training Plan.  
8. Simulate sequencing and debug program off-line to the extent practical.  
9. Place systems under BAS control where applicable during a scheduled outage.  
10. Perform BAS start up where applicable during a scheduled outage.  
11. Prepare and initiate trend log data storage and format trend graphs.  
12. Submit completed BAS Start-Up Reports and initial draft of the O&M Manuals.  
13. Receive BAS Start Up Report approval and approval to schedule Demonstrations 

and Commissioning.  
14. Demonstrate systems to Commissioning Authority and the Owner.  
15. Submit Trend Logs in format specified.  
16. Receive demonstration approval and approval to schedule Acceptance Period.  
17. Train the Owner on BAS operation and maintenance.  
18. Substantial Completion.  
19. Begin Acceptance Phase.  
20. Two week Operational Test.  
21. Perform Functional Performance Testing.  
22. Receive Acceptance Period approval, which is Functional Completion for the BAS.  
23. Train the Owner on final sequences and modes of operation.  
24. Install framed control drawings. (See Section 23 09 50/1.09/G)  
25. Provide Level 1 password access to the Owner.  
26. Revise and re-submit record drawings and O&M Manuals.  
27. Substantial Completion.  
28. Begin Warranty Phase.  
29. Schedule and begin Opposite Season acceptance period.  
30. Receive Opposite Season acceptance period approval.  
31. Submit as-built drawings and O&M Manuals.  
32. Update framed control drawings. (See Section 23 09 50/1.09/G)  
33. Complete Owner personnel Training.  
34. End-of-Warranty date/period.  

 
PART 2 - PRODUCTS  

2.01 INSTRUMENTATION  
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A. Instrumentation required to verify readings and test the system and equipment perfor-
mance shall be provided by Contractor and made available to Commissioning Au-
thority. Generally, no testing equipment will be required beyond that required to per-
form Contractors work under these Contract Documents. All equipment used for test-
ing and calibration shall be NIST/NBS traceable and calibrated within the preceding 6-
month period. Certificates of calibration shall be submitted.  

2.02 TAB & COMMISSIONING Portable operators terminal  
 

A. For new projects, Contractor shall provide a portable operators terminal or hand held 
device to facilitate Testing, Adjusting, and Balancing (TAB) and calibration. This 
device shall support all functions and allow querying and editing of all parameters 
required for proper calibration and start up.  

B. Connections shall be provided local to the device being calibrated.  For instance, for 
VAV boxes, connection of the operator's terminal shall be either at the sensor or at 
the terminal box. Otherwise a wireless system shall be provided to facilitate this local 
functionality.  

PART 3 - EXECUTION  

3.01 BAS Start-Up TESTING, ADJUSTING, CALIBRATION  

A. Work and/or systems installed under this Division shall be fully functioning prior to 
Demonstration and Acceptance Phase. Contractor shall start, test, adjust, and cali-
brate all work and/or systems under this Contract, as described below:  

 
1. Inspect the installation of all devices. Review the manufacturer's installation in-

structions and validate that the device is installed in accordance with them.  
2. Verify proper electrical voltages and amperages, and verify that all circuits are 

free from faults.  
3. Verify integrity/safety of all electrical connections.  
4. For the following control settings, initially use the control setting that was used by 

existing control system, unless otherwise indicated. For AHUs that use a throt-
tled outside air damper position when minimum outside air is required, contrac-
tor shall mark existing minimum outside air damper position to allow replication 
by new controls.  

5. Coordinate with TAB subcontractor to obtain control settings that are determined 
from balancing procedures. Record the following control settings as obtained 
from TAB contractor, and note any TAB deficiencies in the BAS Start-Up Report:  
 

1. Optimum duct static pressure setpoints for VAV air handling units.  
2. Minimum outside air damper settings for air handling units.  
3. Optimum differential pressure setpoints for variable speed pumping 

systems.  
4. Calibration parameters for flow control devices such as VAV boxes 

and flow measuring stations. 1) BAS contractor shall provide hand-
held device as a minimum to the TAB and CA to facilitate calibra-
tion. Connection for any given device shall be local to it (i.e. at the 
VAV box or at the thermostat). Hand-held device or portable opera-
tor's terminal shall allow querying and editing of parameters re-
quired for proper calibration and start-up.  
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6. Test, calibrate, and set all digital and analog sensing and actuating devices. 
Calibrate each instrumentation device by making a comparison between the 
BAS display and the reading at the device, using an instrument traceable to the 
National Bureau of Standards, which shall be at least twice as accurate as the 
device to be calibrated (e.g., if field device is +/-0.5% accurate, test equipment 
shall be +/-0.25% accurate over same range). Record the measured value and 
displayed value for each device in the BAS Start Up Report.  
 
7. Check and set zero and span adjustments for all transducers and transmit-
ters.  
 
8. For dampers and valves:  

a. Check for adequate installation including free travel throughout range 
and adequate seal.  
b. Where loops are sequenced, check for proper control without overlap.  

 
9. For actuators:  
 

a. Check to insure that device seals tightly when the appropriate signal is 
applied to the operator.  
 
b. Check for appropriate fail position, and that the stroke and range is as 
required. 
  
c. For pneumatic operators, adjust the operator spring compression as 
required to achieve close-off. If positioner or volume booster is installed 
on the operator, calibrate per manufacturer's procedure to achieve spring 
range indicated. Check split-range positioners to verify proper operation. 
Record settings for each device in the BAS Pre-Commissioning Report.  
 
d. For sequenced electronic actuators, calibrate per manufactur-
er's instructions to required ranges.  
 

10. Check each digital control point by making a comparison between the control 
command at the CU and the status of the controlled device. Check each digital 
input point by making a comparison of the state of the sensing device and the 
Operator Interface display. Record the results for each device in the BAS Start-
Up Report.  
 
11. For outputs to reset other manufacturer's devices (for example, VSDs) and 
for feedback from them, calibrate ranges to establish proper parameters.  Coor-
dinate with representative of the respective manufacturer and obtain their ap-
proval of the installation.  
 
12. Verify proper sequences by using the approved checklists to record results 
and submit with BAS Start-Up Report. Verify proper sequence and operation of 
all specified functions.  
 
13. Verify that all safety devices trip at appropriate conditions. Adjust setpoints 
accordingly.  
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14. Tune all control loops to obtain the fastest stable response without hunting, 
offset or overshoot. Record tuning parameters and response test results for each 
control loop in the BAS Start Up Report. Except from a startup, maximum allow-
able variance from set point for controlled variables under normal load fluctua-
tions shall be as follows. Within 3 minutes of any upset (for which the system has 
the capability to respond) in the control loop, tolerances shall be maintained (ex-
ceptions noted):  

a. Duct air temperature: ±1°F.  
b. Space Temperature: ±2°F  
c. Chilled Water: ±1°F  
d. Hot water temperature: ±3°F.  
e. Condenser water temperature: ±3°F.  
f. Duct pressure: ± 0.25” w.g.  
g. Water pressure: ±1 psid  
h. Duct or space Humidity: ±5%  
i. Air flow control: ±5% of setpoint velocity. [For fume hoods ±10% on full 
sash travel (from min to max in 3 seconds) within 3 seconds. Refer to 
Section 15995 for fume hood acceptance requirements.] [For minimum 
OA flow loops being reset from CO2, response to upset max time is one 
hour.]  
j. Space Pressurization (on active control systems): ±0.05” wg with no 
door or window movements.  

15. For interface and DDC control panels:  
a. Ensure devices are properly installed with adequate clearance for 
maintenance and with clear labels in accordance with the record draw-
ings.  
b. Ensure that terminations are safe, secure and labeled in accordance 
with the record drawings.  
c. Check power supplies for proper voltage ranges and loading.  
d. Ensure that wiring and tubing are run in a neat and workman-like man-
ner, either bound or enclosed in trough.  
e. Check for adequate signal strength on communication networks.  
f. Check for standalone performance of controllers by disconnecting the 
controller from the LAN.  Verify the event is annunciated at Operator In-
terfaces.  Verify that the controlling LAN reconfigures as specified in the 
event of a LAN disconnection.  
g. Ensure that all outputs and devices fail to their proper positions/states.  
h. Ensure that buffered and/or volatile information is held through power 
outage.  
i. With all system and communications operating normally, sample and 
record update/annunciation times for critical alarms fed from the panel to 
the Operator Interface.  
j. Check for adequate grounding of all DDC panels and devices.  

 
16. For Operator Interfaces:  
 

a. Verify that all elements on the graphics are functional and are properly 
bound to physical devices and/or virtual points, and that hot links or page 
jumps are functional and logical.  
b. Output all specified BAS reports for review and approval.  
c. Verify that the alarm printing and logging is functional and per require-
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ments.  
d. Verify that trends are archiving to disk and provide a sample to the 
[Commissioning Authority and] Owner for review.  
e. Verify that paging/dial-out alarm annunciation is functional.  
f. Verify the functionality of remote Operator Interfaces and that a robust 
connection can be established consistently.  
g. Verify that required third party software applications required with the 
bid are installed and are functional.  
 

17. Start-up and check out control air compressors, air drying, and filtering sys-
tems in accordance with the appropriate section and with manufacturer's instruc-
tions.  
 
18. Verify proper interface with fire alarm system.  

 
B. Submit Start-Up Test Report: Report shall be completed, submitted, and approved 

prior to Substantial Completion.  

3.02 Sensor Checkout and Calibration  

A. General Checkout: Verify that all sensor locations are appropriate and are away from 
causes of erratic operation. Verify that sensors with shielded cable are grounded only 
at one end. For sensor pairs that are used to determine a temperature or pressure dif-
ference, make sure they are reading within 0.2°F of each other for temperature and 
within a tolerance equal to 2% of the reading of each other for pressure. Tolerances 
for critical applications may be tighter.  

B. Calibration: Calibrate all sensors using one of the following procedures:  
 

1. Sensors Without Transmitters - Standard Application: Make a reading with a cali-
brated test instrument within 6 inches of the site sensor at various points across the 
range. Verify that the sensor reading (via the permanent thermostat, gage or BAS) is 
within the tolerances specified for the sensor.  If not, adjust offset and range, or re-
place sensor.  Where sensors are subject to wide variations in the sensed variable, 
calibrate sensor within the highest and lowest 20% of the expected range.  
 

2. Sensors With Transmitters - Standard Application:  Disconnect sensor. Connect a 
signal generator in place of sensor. Connect ammeter in series between transmitter 
and BAS control panel.  Using manufacturer's resistance-temperature data, simulate 
minimum desired temperature.  Adjust transmitter potentiometer zero until the am-
meter reads 4 mA.  Repeat for the maximum temperature matching 20 mA to the po-
tentiometer span or maximum and verify at the OI. Record all values and recalibrate 
controller as necessary to conform to tolerances.  Reconnect sensor.  Make a read-
ing with a calibrated test instrument within 6 inches of the site sensor. Verify that the 
sensor reading (via the permanent thermostat, gage or BAS) is within the tolerances 
specified. If not, replace sensor and repeat.  For pressure sensors, perform a similar 
process with a suitable signal generator.  

 
C. Sensor Tolerance:  Sensors shall be within the tolerances specified for the device. 

Refer to Section 23 09 51.  

3.03 Coil Valve Leak Check  

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

BUILDING AUTOMATION SYSTEM 
BAS COMMISSIONING 

23 09 59 - 7 

A. Verify proper close-off of the valves. Ensure the valve seats properly by simulating the 
maximum anticipated pressure difference across the circuit.  Calibrate air tempera-
ture sensors on each side of coil to be within 0.5°F of each other.  Via the Operator 
Interface, command the valve to close.  Energize fans. After 5 minutes observe air 
temperature difference across coil.  If a temperature difference is indicated, and the 
piping surface temperature entering the coil is within 3°F of the water supply temp, 
leakage is probably occurring. If it appears that it is occurring, close the isolation 
valves to the coil to ensure the conditions change. If they do, this validates the valve 
is not closing. Remedy the condition by adjusting the stroke and range, increasing the 
actuator size/torque, replacing the seat, or replacing the valve as applicable.  

3.04 Valve Stroke Setup and Check  

A. For all valve and actuator positions checked, verify the actual position against the 
Operator Interface readout.  

B. Set pumps to normal operating mode. Command valve closed, verify that valve is 
closed, and adjust output zero signal as required.  Command valve open, verify posi-
tion is full open and adjust output signal as required.  Command the valve to various 
few intermediate positions.  If actual valve position doesn't reasonably correspond, re-
place actuator or add pilot positioner (for pneumatics).  

3.05 BAS DEMONSTRATION  

A. Demonstrate the operation of the BAS hardware, software, and all related components 
and systems to the satisfaction of the Commissioning Authority and Owner. Schedule 
the demonstration with the Owner 's representative 1 week in advance. Demonstration 
shall not be scheduled until all hardware and software submittals, and the Start-Up 
Test Report are approved. If the Work fails to be demonstrated to conform with Con-
tract specifications, so as to require scheduling of additional site visits by the Commis-
sioning Authority for re-demonstration, Contractor shall reimburse The Owner for costs 
of subsequent Commissioning Authority site visits.  

B. The Contractor shall supply all personnel and equipment for the demonstration, includ-
ing, but not limited to, instruments, ladders, etc. Contractor-supplied personnel must 
be competent with and knowledgeable of all project-specific hardware, software, and 
the HVAC systems. All training documentation and submittals shall be at the job site.  

C. Demonstration shall typically involve small representative samples of sys-
tems/equipment randomly selected by the Owner and CA.  

D. The system shall be demonstrated following the same procedures used in the Start-Up 
Test by using the approved Commissioning Checklists. Demonstration shall include, 
but not necessarily be limited to, the following:  

 
1. Demonstrate that required software is installed on BAS workstations. Demon-
strate that graphic screens, alarms, trends, and reports are installed as submitted 
and approved.  
 
2. Demonstrate that points specified and shown can be interrogated and/or 
commanded (as applicable) from all workstations, as specified.  
 
3. Demonstrate that remote dial-up communication abilities are in accordance 
with these Specifications.  
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4. Demonstrate correct calibration of input/output devices using the same meth-
ods specified for the Start-Up Tests. A maximum of 10 percent of I/O points shall 
be selected at random by the Commissioning Authority and/or Owner for demon-
stration.  Upon failure of any device to meet the specified end-to-end accuracy, 
an additional 10 percent of I/O points shall be selected at random by Commis-
sioning Authority for demonstration. This process shall be repeated until 100 per-
cent of randomly selected I/O points have been demonstrated to meet specified 
end-to-end accuracy.  
 
5. Demonstrate that all DDC and other software programs exist at respective field 
panels. The Direct Digital Control (DDC) programming and point database shall 
be as submitted and approved.  
 
6. Demonstrate that all DDC programs accomplish the specified sequences of 
operation. 
  
7. Demonstrate that the panels automatically recover from power failures, as 
specified. 
  
8. Demonstrate that the stand-alone operation of panels meets the requirements 
of these Specifications. Demonstrate that the panels' response to LAN communi-
cation failures meets the requirements of these Specifications.  
 
9. Identify access to equipment selected by Commissioning Authority. Demon-
strate that access is sufficient to perform required maintenance.  
 
10. Demonstrate that required trend graphs and trend logs are set up per the re-
quirements. Provide a sample of the data archive. Indicate the file names and lo-
cations.  
 

E. BAS Demonstration shall be completed and approved prior to Substantial Completion.  

F. Any tests successfully completed during the demonstration will be recorded as 
passed for the functional performance testing and will not have to be retested.  

3.06 BAS ACCEPTANCE PERIOD  

A. After approval of the BAS Demonstration and prior to Contract Close Out Ac-
ceptance Phase shall commence. Acceptance Period shall not be scheduled until 
all HVAC systems are in operation and have been accepted, all required cleaning 
and lubrication has been completed (i.e., filters changed, piping flushed, strainers 
cleaned, and the like), and TAB report has been submitted and approved. Ac-
ceptance Period and its approval will be performed on a system-by-system basis if 
mutually agreed upon by the Contractor and the Government.  

B. Operational Test: At the beginning of the Acceptance Phase, the system shall operate 
properly for two weeks without malfunction, without alarm caused by control action 
or device failure, and with smooth and stable control of systems and equipment in 
conformance with these specifications. At the end of the two weeks, contractor shall 
forward the trend logs to the Commissioning Authority for review.  Commissioning 
Authority shall determine if the system is ready for functional performance testing 
and document any problems requiring contractor attention.  
1. If the systems are not ready for functional performance testing, Contractor shall 
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correct problems and provide notification to the Owner 's representative that all 
problems have been corrected. The Acceptance Period shall be restarted at a 
mutually scheduled time for an additional one-week period. This process shall 
be repeated until Commissioning Authority issues notice that the BAS is ready 
for functional performance testing.  

C. During the Acceptance Period, the contractor shall maintain a hard copy log of all 
alarms generated by the BAS. For each alarm received, Contractor shall diagnose 
the cause of the alarm, and shall list on the log for each alarm, the diagnosed 
cause of the alarm, and the corrective action taken.  If in the Contractor's opinion, 
the cause of the alarm is not the responsibility of the Contractor, Contractor shall 
immediately notify the Owner 's representative.  

3.07 Trend Logs  

A. Contractor shall configure and analyze all trends required under Section 23 09 55.  

3.08 TREND Graphs  

A. Trend graphs as specified in Section 23 09 55 shall generally be used during the Ac-
ceptance Phase to facilitate and document testing. Prepare controller and work-
station software to display graphical format trends during the Acceptance Period.  
Trend graphs shall demonstrate compliance with contract documents.  

B. Each graph shall be clearly labeled with HVAC subsystem title, date, and times.  
3.09 Warranty Phase BAS OPPOSITE SEASON Trending and Testing:  

A. Trending: throughout the Warranty Phase, trend logs shall be maintained as required for 
the Acceptance Period. Contractor shall forward archive trend logs to the Commission-
ing Authority/ Owner for review upon Commissioning Authority/ Owner 's request.  
Commissioning Authority/ The Owner will review these and notify contractor of any 
warranty work required.  

B. Opposite Season Testing: Within 6 months of completion of the Acceptance Phase, 
Commissioning Authority/ The Owner shall schedule and conduct Opposite Season 
functional performance testing. Contractor shall participate in this testing and rem-
edy any deficiencies identified.  

3.10 SOFTWARE OPTIMIZATION ASSISTANCE  

A. The Contractor shall provide the services of a BAS Technician as specified above at the 
project site to be at the disposal of the Commissioning Authority. The purpose of this 
requirement is to make changes, enhancements and additions to control unit and/or 
workstation software that have been identified by the Commissioning Authority during 
the construction and commissioning of the project and that are beyond the specified 
Contract requirements. The cost for this service shall be included with the bid. Re-
quests for assistance shall be for contiguous or non-contiguous 8-hour days, unless 
otherwise mutually agreed upon by Contractor, Commissioning Authority, and Owner. 
The Owner 's representative shall notify contractor 2 days in advance of each day of 
requested assistance.  

B. The BAS Technician provided shall be thoroughly trained in the programming and op-
eration of the controller and workstation software. If the BAS Technician provided 
cannot perform every software task requested by the Commissioning Authority in a 
timely fashion, contractor shall provide additional qualified personnel at the project 
site as requested by the Commissioning Authority, to meet the total specified re-
quirement on-site.  
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23 09 59-10  BUILDING AUTOMATION SYSTEM 
  BAS COMMISSIONING 

3.11 BAS OPERATOR TRAINING and O&M manuals  

A. Provide 4 complete sets of the approved Operations and Maintenance (O&M) Man-
uals (hard copy and one electronic copy) to be used for training.  

B. Contractor shall submit a Training Plan for the scope of training for which they are re-
sponsible. Training Plan shall be forwarded to the Division 23 Contractor who will com-
pile, organize, format, and forward to the Engineer for review.  

C. On-Site Training: Provide services of controls contractor's qualified technical personnel 
for five 8-hour days to instruct Owner's personnel in operation and maintenance of 
BAS. Instruction shall be in classroom setting at the project site for appropriate por-
tions of the training. Training may be in non-contiguous days at the request of the 
Owner. The Owner 's representative shall notify contractor 1 week in advance of each 
day of requested training. The Contractor's designated training personnel shall meet 
with the Engineer and Owner 's representative for the purpose of discussing and fine-
tuning the training agenda prior to the first training session. Training agenda shall 
generally be as follows:  

 
1. Basic Operator Workstation (OWS) Training - For all potential users of the OWS:  

a. Brief walk-through of building, including identification of all controlled equip-
ment and condensed demonstration of controller portable and built-in operator in-
terface device display capabilities.  
b. Brief overview of the various parts of the O&M Manuals, including hardware 
and software programming and operating publications, catalog data, controls in-
stallation drawings, and DDC programming documentation.  
c. Demonstration of workstation login/logout procedures, password setup, and 
exception reporting.  
d. Demonstration of workstation menu penetration and broad overview of the var-
ious workstation features.  
e. Overview of systems installed.  
f. Present all site-specific point naming conventions and points lists, open proto-
col information, configuration databases, back-up sequences, upload/download 
procedures, and other information as necessary to maintain the integrity of the 
BAS.  
g. Overview of alarm features.  
h. Overview of trend features.  
i. Overview of workstation reports.  

 
2. BAS Hardware Training - For Maintenance and Control Technicians  

a. Review of installed components and how to install/replace, maintain, com-
mission, and diagnose them  

 
3. BAS Technician Training  

a. Introduction to controller programming and overview of the programming appli-
cation interface.  
b. General review of sequence of operation and control logic for the project site, 
including standalone and fail-safe modes of operation.  
c. Uploading/Downloading and backing up programs.  
d. Network administration.  
e. Review of setpoint optimization and fine-tuning concepts.  
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BUILDING AUTOMATION SYSTEM 
BAS COMMISSIONING 

23 09 59 - 11 

4. Advanced Training: Advanced Training shall be provided for one (1) individu-
al and be provided at an off-site training facility containing installations of 
the proposed system. Contractor shall pay training registration and materi-
als fee and the Owner shall pay all employee expenses (travel, per diem, 
salary).  

 
a. Contractor shall provide the standard, advanced training offering on all Control 
Programming Applications.  
b. Contractor shall provide the standard, advanced training offering on Advanced 
Installation, Configuration, Maintenance, and Network Administration.  
c. For Echelon-based systems, advanced training shall include a Lon systems in-
tegration course.  

 
END OF SECTION 23 09 59  
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SECTION 26 04 99-COMMON WORK REQUIREMENTS FOR ELECTRICAL 
 
PART 1 - GENERAL 
 
1.01 GENERAL PROVISIONS 
 

A. Refer specifically to DIVISION 00 for PROCUREMENT AND CONTRACT 
REQUIREMENTS. 

B. Refer specifically to DIVISION 01 for GENERAL REQUIREMENTS. 
 

C. Electrical Contractors are bound by provisions of Conditions as described above.  
 

D. One (1) Contractor will be covered by these General Requirements. 
 

1. Electrical. 
 

E. For simplicity, these Sub-Contracts and Sub-Contractors will be referred to further 
herein as the Electrical Contracts or Contractors. 

 
1.02 DRAWINGS AND SPECIFICATIONS 
 

A. It is the intent of the specifications and drawings to include under each item all 
materials, apparatus and labor necessary to properly install, equip, adjust and put into 
perfect operation the respective portions of the installations specified and to so 
interconnect the various items or sections of the work as to form a complete and 
properly operating whole. 

 
B. Any apparatus, machinery, small items not mentioned in detail which may be found 

necessary to complete or perfect any portion of the installation in a substantial manner 
and in compliance with the requirements stated, implied or intended shall be furnished 
without extra cost to the Owner. This shall include all materials, devices or methods 
peculiar to the machinery, apparatus or systems furnished and installed by the 
Electrical Contractors. 

 
C. In referring to drawings, figured dimensions take precedence over scale 

measurements.  Discrepancies must be referred to the Engineer for decision.  Each 
Contractor shall certify and verify all dimensions before ordering material or 
commencing work. 

 
D. In the case of a conflict between the specifications and the drawings, not clarified by 

addendum, the better quality or greater quantity shall be provided without exception. 
If determined during construction that the lesser quality product is required by the 
Engineer, a credit change order will be obtained for the difference in cost. 

 
E. Any work called for in the specifications, but not mentioned or shown on the 

drawings, or called for on the drawings, but not mentioned in the specifications, shall 
be furnished as though called for in both. 

 

 
COMMON WORK REQUIREMENTS FOR ELECTRICAL 14-1155A/26 04 99 - 1 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT   LAKE FOREST HIGH SCHOOL RENOVATIONS 

 
F. When any device or part of equipment is herein referred to in the singular number, such 

as "the motor" such reference shall be deemed to apply to as many such devices as 
required to complete the installation. 

 
G. The term "Provide" shall mean "Furnish and Install".  Neither term will be used generally 

in these specifications, but will be assumed.  The term "Furnish" shall mean to obtain and 
deliver on the job for installation by other trades. 
 

H. The Owner or Engineer, reserves the right to move any outlet, lighting fixture or 
component of the electrical system a distance of 10 feet prior to installation free of 
additional cost. 

 
1.03 LAWS, ORDINANCES, REGULATIONS AND PERMITS 
 

A. The entire Electrical Systems in all and or part shall conform to all pertinent laws, 
ordinances and regulations of all bodies having jurisdiction, notwithstanding anything in 
these drawings or specifications to the contrary. 

 
B. Each Contractor shall pay all fees and obtain and pay for all permits and inspections 

required by any authority having jurisdiction in connection with their work. 
 

C. Electrical work shall comply with the requirements of the National Electrical Code, 
National Electric Safety Code, NFPA and other boards and departments having local 
jurisdiction.  Electrical Contractor shall obtain and pay for Certifications of Inspection by 
an authorized Electrical Inspection Agency and by local, municipal and state approving 
agencies. 

 
1.04 CONNECTIONS TO UTILITIES 
 

A. Apply for and obtain services from Utility Companies and municipalities.  All charges for 
which Utility Companies and municipalities must be reimbursed shall be paid for by the 
respective Contractor at no additional cost to the Owner. 

 
1.05 TESTS 
 

A. The following requirements are supplementary to tests specified for individual equipment 
or systems in Electrical work sections. 

 
1. Give written notice of date of test in ample time to all concerned. 

 
B. Concealed work shall remain uncovered until all required tests have been completed; but 

if construction schedule requires, arrange for prior tests on parts of systems as approved. 
 

C. As soon as conditions permit, conduct preliminary tests of equipment to ascertain 
compliance with specified requirements.  Make needed changes, adjustments and or 
replacements as preliminary tests may indicate, prior to acceptance tests. 

 
D. Conduct performance and operating tests as specified or required for each system or 

equipment unit in presence of the Engineer as well as a representative of agencies having 
jurisdiction. 
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E. Obtain Certificates of Approval and/or Acceptance as specified or required in compliance 

with regulations of agencies having jurisdiction.  Work shall not be deemed complete 
until such Certificates have been delivered to the Engineer. 

 
F. Testing shall prove conclusively that Electrical systems operate properly, efficiently and 

quietly in accordance with intent of drawings and specifications. 
 
1.06 CLEANING 
 

A. Each Contractor and/or Sub-Contractor who is responsible for execution of individual 
sections of work shall be responsible for the following: 

 
1. Removal of all lumber, refuse, metal, piping and debris from site resulting from 

their work. 
 

2. Cleaning drippings resulting from their work, etc., from finished work of other 
trades. 

 
3. Cleaning, polishing, waxing of their work as required. 

 
B. After testing, and acceptance of all work by the Engineer and the Owner, each Contractor 

shall thoroughly clean all equipment and material involved in their Contract to the 
satisfaction of the Engineer. 

 
1.07 INSTRUCTING OWNER'S PERSONNEL 
 

A. After all tests and adjustments have been made, each Contractor shall fully instruct the 
representatives of the Owner in all details of operation of the equipment installed under 
their contract. 

 
B. Each Contractor shall operate their equipment for sufficient length of time to satisfy 

Engineer that requirements of Contract Documents have been fulfilled. 
 
1.08 OPERATING AND MAINTENANCE MANUALS 
 

A. Each Contractor shall provide three (3) copies of printed instructions to the Engineer 
upon completion of installation.  Instructions shall be bound in separate, hardback, 3-ring 
loose leaf binders. 

 
B. Instruction books shall be prepared by sections and contain detailed operating and 

maintenance instructions for all components of all systems, including wiring, and 
schematic diagrams necessary for clarity.  The cover of each binder shall be identified 
with the name of the project and the words "Operating and Maintenance Manuals". 

 
C. Each section shall have labeled tabs and be clearly marked with equipment or system 

name and contain detailed parts list data, ordering information therefore and the name, 
address and telephone number of the closest supply source. 

 
D. All instructional data shall be neatly and completely prepared to the satisfaction of the 

Engineer. 
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E. One (1) copy of each final, Approved shop drawing shall be included in each Operating & 

Maintenance Manual. 

F. One (1) copy of the Operating and  Maintenance Manual shall be provided in electronic 
format on CD/DVD. Everything included in the bound O&M Manual shall be included in 
electronic format. 

 
1.09 GUARANTEE 
 

A. All material, equipment and workmanship provided by each Contractor shall be in first 
class operating condition in every respect at time of acceptance by Owner.  Acceptance 
by the Owner shall be by letter to this effect written to each Contractor. 

 
B. Each Contractor shall unconditionally guarantee in writing all materials, equipment and 

workmanship for a period of two (2) years from date of acceptance by Owner. During the 
guarantee period each Contractor shall repair or replace, at their own expense, any 
materials, equipment or workmanship in which defects may develop and he shall also 
provide free service for all equipment and systems involved in his contract during this 
guarantee period. 

 
C. Guarantee shall also include restoration to its original condition of all adjacent work that 

must be disturbed in fulfilling this guarantee. 
 

D. All such repairs and/or replacements shall be made without delay and at the convenience 
of the Owner. 

 
E. Guarantees furnished by Sub-Contractors and/or equipment manufacturers shall be 

counter-signed by the related Contractor for joint and/or individual responsibility for 
subject item. 

 
F. Manufacturers’ equipment guarantees or warranties extending beyond the guarantee 

period described above shall be transferred to the Owner along with the contractor's 
guarantees. 
 

 
1.10 ENTRANCE OF EQUIPMENT 
 

A. Each Contractor shall perform all necessary rigging required for completion of work 
under their contract. 

 
1.11 VISIT TO SITE 
 

A. Due to the nature of the work involved under this contract, all bidders are required to 
thoroughly examine the site. 

 
B. Bidding Contractors shall thoroughly review Contract Documents prior to visiting the 

site, take Contract Documents to site and thoroughly explore to any extent necessary, the 
existing conditions as relating to fulfilling the requirements of this Contract. 

 
C. If discrepancies are noted between requirements of Contract Documents and existing 

conditions, Contractor shall so indicate to Engineer during bidding period and receive 
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clarification before bidding. Failure to comply with this requirement will result in 
Engineer's interpretation during the construction period and Engineer's decision will be 
final and binding as the sole interpreter of the contract requirements. 

 
D. Extras will not be considered for any work relating to connections with existing systems 

or adaptability of new systems to existing structures. 
 

E. Submission of proposals shall be considered evidence that Contractors have complied 
with the requirements of this Article. 

 
1.12 AS-BUILT DRAWINGS 
 

A. During the course of the work, maintain a record set of drawings on which shall be 
marked the actual physical location of all underground, above ground and crawl space 
conduit, outlets, wiring devices, lighting fixtures, panelboards, access panels, junction 
boxes, circuit breakers, disconnect switches, starters, transformers, and all other 
components of the work performed by the Division 26 (Electrical) contractor and their 
subcontractors. 
 

B. As built drawings shall be maintained by the contractor and updated on a daily basis. 
Current As-Built drawings shall be brought to each construction meeting. 

 
C. Include on the record set, all formal modifications to the contract documents including 

but not limited to: addendum items, responses to RFI’s (field directives), ASI’s, change 
order items and underground obstructions. 
 

D. At project completion, obtain a READ ONLY set of contract documents from the 
Engineer in AutoCAD 2010 (or later) .dwg format. Copy the source documents and 
create new documents, modifying the original files by incorporating all items noted on 
the record drawings onto the source AutoCAD files.  

 
E. For each drawing, make one (1) .dwg file and one (1).pdf file and copy all files onto a 

single Digital Video Disk (DVD). Make one (1) additional copy of the DVD. Using the 
new AutoCAD files, make four (4) prints of the As Built drawings. Incorporate one set of 
prints in each O&M manual. 
 

F. In cases where the prime contractor or subcontractors are required to design and/or 
submit original shop drawing documents, prepared by the respective contractors for 
submission to State Agencies (i.e.: sprinkler, fire alarm, etc.), each respective contractor 
or subcontractor shall revise their drawings accordingly and include all As-Built 
information, thereon.  Submit As-Builts in the same format, (i.e.: Two (2) DVD’s and 
three (3) prints) as with the project As-Built information contained thereon. 

 
1.13 SERVICING OF EQUIPMENT AND SYSTEMS 
 

A. After work has been completed under the Electrical contract, and prior to final acceptance 
tests, each Contractor shall have manufacturers or their authorized agents of the 
equipment and material installed, completely check their equipment and put it into actual 
operation.  In each case, the respective Contractor shall have the manufacturers 
thoroughly check the complete installation of the equipment produced by him for proper 
and correct operation under the service intended.Six months after final acceptance of the 
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work under the Electrical contract, each Contractor shall have the manufacturers again 
check their equipment for proper operation.  Coincidentally, this contractor shall assure 
that the building custodian is properly instructed in the servicing of the equipment. 

 
B. Prior to expiration of the guarantee period, each contractor shall check all equipment, 

materials and systems installed under his contract, make necessary adjustments and/or 
replacements, and leave systems in first class operating condition. 

 
1.14       CONTINUITY OF SERVICES 
 

A. Generally, no action shall be taken by the Electrical Contractor that will interrupt any of 
the existing building services for this building or any other building until previously 
arranged with the Engineer and Owner or their authorized representative. 

 
B. Should any service be interrupted by this Contractor, the Contractor causing such 

interruption shall provide immediately all labor, including overtime if necessary, and all 
material and equipment necessary for restoration of such service. 

 
1.15     MANUFACTURER'S AND SUB-CONTRACTORS LIST 
 

A. Before ordering any material or equipment unit, and not later than twenty (20) working 
days after signing of contracts each Contractor shall submit a list of Manufacturers, Sub-
Contractors and Suppliers showing make, type, manufacturers name and trade 
designation of all materials, and equipment, proposed for use under this contract.  List 
shall be prepared by reference to specifications. 

 
B. The list, when accepted, shall be supplementary to specifications, and no variations 

therefrom will be permitted except with the approval of the Engineer. 
 

C. No shop drawings will be processed until the Contractor has satisfactorily completed the 
requirements of this Article. 

 
1.16  SHOP DRAWINGS 
 

1. In general, shop drawings will be processed electronically. For each shop drawing submitted, 
submit a high quality color original in Adobe(.pdf) format and attach a separate Letter of 
Transmittal for each submission. Scanned PDF documents of printed files are unacceptable. 
If requested by the Engineer, on all shop drawings that are based on a drawing format greater 
than 8.5” x 11” (letter size paper), submit five (5) paper copies at full scale. All drawing 
submissions shall be made in both electronic and hard copy formats.   

 
2. All shop drawings shall be submitted in ample time to coordinate features of construction 

with the fabrication and installation requirements of the project.  Allow fourteen (14) days for 
Drawings required for General Construction and fourteen (14) days for Drawings required for 
Mechanical or Electrical work. 

 
3. Where a Shop Drawing or sample is required by the Specifications, any related work 

performed prior to ENGINEER's review of the pertinent submission will be the sole expense 
and responsibility of the CONTRACTOR. 
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A. Prior to submission of shop drawings, the Contractor shall notify the Engineer of any 

site conditions differing from those indicated or specified. 
 

B. Prepare shop drawings by careful reference to drawings and specifications. 
 

C.   Identify each shop drawing by Job Name and reference to applicable Specification 
Article number. 

 
D. Shop drawing data for all equipment, shall include, but not be limited to, the following: 

 
1. Manufacturers' catalog designation, photographs and specifications. 

 
2. Full electrical data, including specifically, electrical characteristics. 

 
3. Dimensions, capacities, ratings, material and finish. 

 
4. Such other detailed information as required for proper evaluation. 

 
E. Review Time: 

 
1. Allow two (2) weeks for the Engineer's processing of each submittal, exclusive 

of Owner or others in the processing chain. Allow a longer time period where 
processing must be delayed for coordination with subsequent submittals. 

 
F. Submission of shop drawings for electric motor starters shall include a tabulation listing: 

 
1. The equipment the starter is intended to control. 

 
2. Horsepower. 

 
3. Voltage. 

 
4. Phase. 

 
5. Full load amperes. 

 
6. The manufacturer's number or type. 

 
7. Overload heater numbers and amperage. 

 
8. Quantity of auxiliary contacts. 

 
9. Pushbutton arrangement. 

 
10. Pilot light arrangement if applicable. 

 
G. Each Contractor shall examine all shop drawings before submission for review.  Each 

Contractor shall then forward all shop drawings with their initialed approval shop 
drawing stamp and by so doing the Contractor thereby represents that he has determined 
and verified all field measurements, field construction criteria, materials, dimensions, 
catalog numbers, and similar data, has notified the Engineer of site conditions varying 
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from those indicated or specified, and that he has checked and coordinated each item with 
other applicable accepted shop drawings and the contract requirements.  Shop drawings 
and catalog data submitted without the contractor's stamp of acceptance will be returned 
to the Contractor without review. 

 
H. Shop drawings smaller than 8-1/2 x 11 shall be secured to letter size paper of this size. 

 
I. Material and equipment installed or used without shop drawing review are subject to 

rejection by the Engineer. 
 

J. Corrections or comments made on shop drawings during review by the Engineer do not 
relieve the contractor from compliance with requirements of the drawings and 
specifications. Such review shall be only for general conformance with the design 
concept and general compliance with the information given in the Contract Documents.  
It shall not include review of quantities, dimensions, weights or gauges, fabrication 
processes, construction methods, coordination with the work of other trades, or 
construction safety precautions, all of which are the sole responsibility of the Contractor.  
Review of a specific item shall not indicate acceptance of an assembly of which the item 
is a component.  The Engineer shall not be responsible for any deviations from the 
Contract Documents not clearly noted by the Contractor, nor shall the Engineer review 
partial submissions or those for which submissions for correlated items have not been 
received.  The Contractor is responsible for: confirming and correlating all quantities, 
clearance and dimensions, selecting fabrication processes and techniques of construction 
coordinating work with that of all other trades, and performing their work in a safe and 
satisfactory manner. 
 

1.17 GENERAL COORDINATION 
 

A. Installation work of all indicated electrical equipment shall include providing all labor, 
supervision, and all means of construction to install the indicated equipment and systems. 
  

B. All work shall be installed a first class, neat, and workmanlike manner by mechanics 
skilled in the trade involved.  All details of the installation shall be mechanically and 
electrically correct.  Should the Engineer direct removal, change, or installation of any 
equipment or systems not installed in a neat and workmanlike manner, such changes shall 
be made by the Electrical Contractor at no expense to the Owner. 

 
C. Drawings are generally indicative of the work to be installed, but do not indicate all 

bends, fittings, boxes, and specialties which may be required, or the exact locations of all 
conduits.  Contractor shall investigate structure and finish conditions affecting his work 
and arrange his work accordingly, furnishing such fittings as may be required to meet 
such conditions. 
 

D. Electrical junction boxes, pull boxes, switches and controls and other apparatus requiring 
periodic maintenance and operation shall be accessible.  Provide access panels as 
required. 
 

E. Review by the Engineer of materials, drawings, or equipment submitted by the 
Contractor in the shop drawing review phase shall be considered general only, and shall 
be an aid to the Contractor in carrying out his work. Such review does not relieve the 
Contractor from the necessity of furnishing the materials and performing all work 
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required by the drawings and specifications to provide a complete and operating electrical 
system as described. 
 

1.18 WEATHERPROOF EQUIPMENT 
 

A. All electrical apparatus such as outlet boxes, switches, manual starters, disconnect 
switches, combination switches, and starters, motor starters, receptacles and plugs, etc., in 
the following areas shall be of the weather resistant or weatherproofed gasketed type, 
NEMA type 3R or 4: 

  
1. At all locations on drawings where equipment is noted "WP".   
  
2. Where required by local authorities or the NEC. 
  
3. On exterior face of buildings, except under canopies, case boxes must be used 

with gasket connection to fixtures.  Where conduit enters or leaves a 
weatherproof junction box, seal the end of the conduits entering the box. 

  
4. In those areas requiring weatherproof installation, the following equipment shall 

be flush type:  tumbler switches, thermal switches or manual motor switches, and 
receptacles unless noted; except floor motor outlets and receptacles which shall 
extend above floor approximately six (6) inches or as noted. 

  
5. Equipment other than that listed above, in areas to be weatherproofed, shall be of 

the surface type and shall generally include disconnect switches, combination 
switches and starters and motor starters. 

  
6. Surface mounted boxes with electrical apparatus in areas requiring weatherproof 

installation shall be cast conduit type with matching covers.  All switch 
receptacle covers shall be of rust resisting metal. 

 
1.19 UTILITY COMPANY CONNECTIONS 
   

A. The information given regarding methods and materials for connection to the existing 
electric equipment or any other system and Electric Company, Telephone Company, 
cable T.V. Company, or any other utility represents the best information available to the 
Engineer at time of design.  This Contractor shall contact each Utility into whose lines 
they must connect, and determine their requirements for such connection, and any costs 
or fees involved, and shall include the costs thereof in their bid.  They shall do all their 
work in accordance with such requirements, notwithstanding any differences between 
these requirements and information given herein or on the drawings. 

 
1.20  CODE COMPLIANCE 
  

A. The contractor shall comply with the requirements of the latest National Electrical Code, 
all state and local codes and all other authorities having jurisdiction, regardless of what is 
indicated on the drawings or specified herein.  

  
B. Provide approved Electrical Inspection Certificate at project completion.  Provide one 

copy in each of the Operating & Maintenance Manuals. 
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1.21 CUTTING AND CHASES 
 

A. Provide the General Contractor, location of all chases, openings, recesses, etc., in a 
timely manner so that he may provide them. 

 
B. All cutting and patching shall be performed in such a manner and with such materials as 

the Engineer may direct. 
 

1.22 DISCONNECT AND REMOVALS  
  

A. The Contractors shall visit the site prior to submitting their bid and shall include in their 
bid all labor and material necessary to remove, relocate or modify the items which 
interfere with new construction. This shall include wiring extensions, removals and 
modifications.  

  
B. Incidental items such as cover plates, boxes, and appurtenances shall be provided by this 

contractor.  
 

C. Patch all holes through floors and walls where conduits have been removed and maintain 
integrity of fire rating.  

  
D. Existing items that are to remain but become de-energized due to removals shall be re-

energized by this Contractor who shall provide necessary wiring extensions as required. 
Contractor shall investigate wiring in area of construction and ascertain wiring that must 
remain in order to maintain operation of items outside of new work area.  

 
1.23 RELOCATIONS  
  

A. Items requiring relocation due to new construction shall be disconnected, removed, 
cleaned and re-installed where shown or directed.  Branch circuit wiring associated with 
these items shall be removed and re-routed to new equipment locations and reconnected.  
The contractor shall field verify all relocations and re-routing requirements and shall 
include this in their bid.  

 
 
PART 2 - PRODUCTS 
 
 
2.01      MATERIALS AND EQUIPMENT 
 

A. All materials and equipment shall be new and shall conform to the grade, quality and 
standards specified herein. 

 
B. All equipment offered under these specifications shall be limited to products regularly 

produced and recommended for service ratings in accordance with engineering data or 
other comprehensive literature made available to the public and in effect at the time of 
opening of bids. 

 
C. Items such as motors, starting equipment, vibration isolating devices, and all other 

equipment and material, where applicable and practicable, shall each be of one 
manufacturer. 
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D. Equipment shall be installed in strict accordance with manufacturer's instructions for type 
and capacity of each piece of equipment used.  These contractors shall obtain these 
instructions which will be considered part of these specifications.  Type, capacity and 
application of equipment shall be suitable and shall operate satisfactorily for the purpose 
intended in the Electrical System. 
 

E. All material used for this contract shall be unused and of the latest model or design 
available. 
  

F. Equipment shall be installed in strict accordance with manufacturer's recommendations 
and details. 
 

G. Materials not specifically described but indicated or incidentally required shall be 
acceptable to the Architect and/or Engineer.  Submit shop drawings if such are required 
by Architect or Engineer. 
 

H. Materials shall be delivered, stored and handled so as to preclude injury by weather, dirt 
or abrasion. 

 
 
2.02 EQUIPMENT SUBSTITUTIONS (VARIATIONS) 
 

A. Refer specifically to Section 01 25 00 for product substitution requirements. 
 

2.03 VIBRATION ELIMINATION 
 

A. The Electrical Contractor shall provide vibration isolation support provisions for all 
moving or rotating equipment, machinery and transformers when such provisions are not 
furnished and/or integrally mounted by the equipment manufacturers.  Equal to 
Amber/Booth Company or Korfund Company, Inc., installed in accordance with 
vibration isolation manufacturers' recommendations unless specified otherwise herein. 

 
B. Provide all rotating or moving machinery or equipment suspended from building 

structure with approved resilient suspension mountings. 
 

C. All final electrical connections to moving or vibrating equipment, such as motors, 
generators, transformers, etc., shall be made by use of flexible metallic conduit. 

 
D. No rigid conduit or other extended machine assemblies connected to vibration isolated 

equipment shall be tied in directly with the building construction.  Such elements shall be 
connected to the equipment through flexible fittings, and be supported by isolating 
equipment as required. 

 
E. All systems shall operate free from objectionable vibration and noise resulting therefrom, 

and each Contractor shall take all necessary steps required to achieve this result without 
additional cost to the Owner. 

 
2.04 INSERTS, HANGER SUPPORTS, CLAMPS, FASTENINGS 
 

 
COMMON WORK REQUIREMENTS FOR ELECTRICAL 14-1155A/26 04 99 - 11 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST SCHOOL DISTRICT   LAKE FOREST HIGH SCHOOL RENOVATIONS 

 
A. All materials, designs and types of inserts, hanger supports and clamps shall meet the 

requirements of the Manufacturers Standardization Society Document MSS-SP-58, latest 
edition and also Underwriters Laboratories, Inc., National Electrical Code and Factory 
Mutual Engineering Division Standards where applicable.  Insert, hanger support and 
clamp types referenced herein are shown in MSS-SP-58. 

 
B. Each Contractor shall be responsible for and provide all necessary inserts, hanger 

supports, fastenings, clamps and attachments necessary for support of his work.  The 
types of all inserts, hanger supports, fastenings, clamps and attachments to be used shall 
be selected to suit both new and existing building construction conditions and applied 
specifically for the purposes intended. 

 
C. In new overhead cast-in-place concrete construction, provide type 18 steel concrete 

inserts and fasten to form work before concrete is cast.  For cast concrete floor or roof 
sections too thin to permit the use of inserts extend the hanger rod through the slab and 
terminate with a nut and large washer, recessed into the top face of the slab as approved 
by the Engineer. 

 
D. Clamps and attachments shall be selected on the basis of the required load to be 

supported.  Provide all necessary steel angle iron or channel between bar joists, or steel 
beams where direct attachment cannot be made.  No holes are to be drilled or burned in 
structural building steel for hanger rod supports. 

 
E. Metallic masonry anchors shall be provided for all pre-cast concrete, masonry and cast 

concrete construction, and may be provided as an alternate for cast-in-place 
construction].  Locate in pre-cast and cast-in-place concrete as directed by the Engineer.  
Dynabolt, Ram-In and/or Tru-Bolt masonry anchors as manufactured by Ramset shall be 
provided as recommended by the anchor manufacturer for the various applications, 
stresses and services involved.  Redhead, Hilti or Wej-It equivalents acceptable.  
Installation of masonry anchors shall be accomplished by pre-drilling concrete or 
masonry to diameters and depths required to properly accommodate anchor bolts. 

 
F. Toggle bolts may be used in dry wall and lath and block plaster walls.  The use of toggle 

bolts shall be restricted to the weight limitations imposed by the toggle bolt manufacturer 
for the size used. 

 
G. Except where noted otherwise herein, attachment to wood or material of similar fibrous 

nature shall be made with lag screws and/or wood screws of required size. 
 

H. Screws with wooden or plastic plugs, or lead caulking anchors are not acceptable. 
 

 
2.05 ACCESS DOORS AND PANELS 
 

A. Each Electrical Contractor shall furnish and locate for installation  under General 
Construction all access doors and panels for concealed portion of Electrical work 
requiring accessibility for operation and maintenance of their installed work. 

 
B. Minimum door size of 24" x 18" unless shown, specified or approved otherwise. 
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C. Sixteen (16) gauge minimum doors with screw fasteners and painted finish.  Equal to 

Inryco/Milcor as follows: 
 

WALL OR CEILING SURFACES  STYLE     
Drywall     DW 
Hard Plaster & Ceramic Type   K 
Unplastered Masonry & Concrete  M 
Acoustic Tile     AT 

 
D. Underwriters "B" label access doors where required for access to shafts, corridors, and 

where located in fire walls and partitions. 
 

E. No access panels shall be installed without specific approval of the Engineer as to 
location.  The proposed location of panels of each Contractor shall be reviewed with the 
Engineer by the General Contractor's Job Superintendent before installation of equipment 
or panels. Controversies must be resolved at no cost to the Owner. 

 
2.06 ANCHOR BOLTS 
 

A. Electrical Contractor shall provide and set in place at the time foundations, bases or curbs 
are poured or formed, all necessary anchor bolts as required for the various equipment 
specified herein.  Hook type anchor bolts of proper size and length to suit the apparatus.  
Set bolts in pipe sleeves of approximately twice the bolt diameter and of length equal to 
the embedded length of the bolt, with sleeves terminating flush with finished surfaces of 
foundations, bases or curbs. 

 
B. When the equipment is set in its proper position and aligned with the anchor bolts, the 

space between the anchor bolts and the inside wall of the sleeves shall be completely 
filled with non-shrink cementitious grout equal to crystex as manufactured by L & M 
Construction Chemicals, Inc., Master Builders or approved equal. 

 
C. Each Contractor shall assume all responsibility for the location of all anchor bolts for the 

equipment furnished by them under these specifications, and must have a representative 
present at the time foundations, bases or curbs are poured or formed. 

 
D. All anchor bolts shall be of sufficient strength to withstand any loading imposed by the 

attached materials or equipment. 
 
E. ALL exterior, pad mounted equipment shall be set in place and secured to the pad with 

anchor bolts and mechanical fasteners. 
 
2.07 SLEEVES 
 

A. Each Contractor shall furnish and set all sleeves required for their work and be fully 
responsible for the final and permanent locations thereof. 

 
B. Sleeves shall be provided in the following locations: 

 
1. All conduits passing through cast-in-place waterproof concrete construction and 

waterproof masonry walls. 
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C. Sleeves shall extend through construction and finished flush with each surface except 

where noted otherwise.  Each sleeve shall provide for a minimum 1/2" clearance around 
pipe or its covering in the instance of pipe covered with insulation. 

 
D. All sleeves in waterproof walls shall be fitted and sealed with positive hydrostatic "Link 

Seals" as manufactured by Thunderline Corporation.  Sleeves shall be sized accordingly.  
Link Seals shall be placed around conduit and inserted into void between inner wall of 
sleeve and piping and/or conduit. Tighten link seals as required for watertight seal. 

 
E. All sleeves shall be Schedule 40 steel pipe finished with smooth edges.  Sleeves in 

waterproof walls shall be fabricated with minimum 1/4" thick rectangular steel plate 
placed around mid-point of sleeve, continuously welded to sleeve and then the 
entire/plate assembly placed into proper position prior to erection of walls. Otherwise 
sleeves shall be provided with a minimum of three (3) lugs for anchoring. 

 
F. Voids between sleeves and conduit, where located in fire partitions or masonry walls 

shall be packed with mineral fiber rope. 
 

G. All sleeves shall be set prior to or during erection of walls.  Cutting or drilling of walls 
after erection will not be permitted. 

 
H. If sleeves are omitted or located incorrectly the particular contractor who is at fault shall 

at their own expense, engage the trade which originally installed the work to cut and 
patch to the satisfaction of the Engineer. 

 
I. Any conduit that must pass through pre-cast floors and will be exposed, in finished areas, 

that have floor drains including areas such as Janitors Closets, Toilet Rooms and the like 
shall be made watertight by use of "Link Seals" inserted into void between conduit and 
openings thereto. 

2.08 LOCKS AND KEYS 
  
A. All locks for lighting, power and miscellaneous panelboards, telephone cabinets and all 

other electrical systems having locked apparatus shall be similarly keyed. 
 

 
PART 3 - EXECUTION 
 
3.01 METHOD OF PROCEDURE 
 

A. The drawings accompanying these specifications are diagrammatic and intended to cover 
the approximate and relative locations of the Electrical Systems. 

 
B. Installation, connection and interconnection of all components of these systems shall be 

complete and made in accordance with the manufacturers’ instructions and best trade 
practices. 

 
C. Each Contractor shall erect all parts of equipment to be furnished by them under their 

contract at such time and in such manner as not to delay or interfere with other 
Contractors on the work. 

 
D. All conduit shall be plugged as required during construction to prevent entering of dirt. 
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E. Before material is ordered or any work performed, each Contractor shall verify all 
measurements, including lines, conduit and elevations at the building and shall be 
responsible for the correctness thereof. No extra compensation will be allowed on 
account of differences between actual dimensions and measurements and those indicated 
in the Contract Documents. Any discrepancies discovered shall be submitted to the 
Engineer for consideration before proceeding with the work. 

 
F. Each Contractor shall lay out their work and be responsible for the establishment of 

heights, grades, etc., for all interior and exterior fixtures, conduit, etc., included in 
Contract Documents, in strict accordance with the intent expressed thereby; and all the 
physical conditions to be met at the building and finished grade, and shall be responsible 
for accuracy thereof. The establishment of the location of all work shall be performed in 
consideration of the finished work.  In case of conflict, equipment and/or materials shall 
be relocated without cost to the Owner, as directed by the Engineer, regardless of which 
equipment was installed first. 

 
G. Each Contractor shall cooperate with other Contractors for the proper securing and 

anchoring of all work included within these specifications.  Extraordinary care shall be 
used in the erection and installation of all equipment and materials to avoid marring 
surfaces of the work of other Contractors, as each Contractor will be held financially 
responsible for all such injury caused by the lack of precaution and due to negligence on 
the part of their workmen. 

 
H. Do not run conduit for Electrical Systems in any concrete slab three inches (3") or less in 

thickness.  Do not place any conduit in any slab where the outside diameter of the pipe or 
conduit is more than one-quarter the thickness of the slab. 

 
I. All conduit and other Electrical materials and equipment shown to be mounted below 

ceilings are to be kept as close to ceiling areas as possible unless otherwise noted. 
 
3.02 PROTECTION 
 

A. All openings in conduit and all other materials shall be effectively sealed to exclude dirt, 
sand, and other foreign materials. 

 
B. Exercise every precaution to exclude dust, dirt and all other foreign materials from 

switchgear rooms, transformers, and all electrical equipment rooms during construction.  
Rooms and equipment contained therein shall be vacuum cleaned at regular intervals. All 
relays, meters and mechanical equipment contained with electrical components shall be 
protected with heavy paper held in place with approved mastic tape to exclude fine dust 
and particles.  Sufficient electric heaters shall be installed and maintained in equipment 
rooms and transformer compartments to keep equipment dry and protected from freezing 
during construction. 

 
3.03 CONCRETE AND MASONRY WORK 
 

A. Electrical Contractor shall provide all cast-in-place concrete, pre-cast concrete and 
masonry work (brick and block) required for completion of their contracts. 

 
B. Engineer shall review and approve materials used. 
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C. Unless shown or specified otherwise, all equipment foundations shall be six inches 6" 
minimum from floor, of sufficient mass, and secured to the floor. 

 
3.04 SUPPORTS 
 

A. Except where noted otherwise in the specifications and shown on drawings, each 
Contractor shall provide all materials, equipment supports, supplies and labor necessary 
as required to adequately support, brace and strengthen equipment and materials 
furnished as part of their contract. 

 
B. The design, materials, fabrication and erection of structural steel supports shall conform 

to "Specification for Design, Fabrication and Erection of Structural Steel for Buildings" 
of the American Institute of Steel Construction, "Code of Standard Practice for Steel 
Buildings and Bridges".  Welding where required shall conform to "Code of Arc and Gas 
Welding in Building Construction" of the American Welding Society. 

3.05 LINTELS 
 

A. The General Contractor will furnish and install all lintels required for the installation and 
completion of all work of Electrical Contractors, provided that the General Contractor is 
advised in advance of such requirements. 

 
B. Failure to give proper notice and/or to comply with the above requires the Sub-Contractor 

involved to be financially liable for all work and material necessary for the completion of 
required work. 

 
3.06 PAINTING AND FINISHING 
 

A. All painting, generally, will be provided by the General Contractor, except where 
specifically noted otherwise in the Electrical Specifications. 

 
B. Equipment and material furnished with factory enamel finish will not be painted unless 

finish has been damaged, in which case the equipment or material shall be refinished by 
the Contractor who furnished it, to the satisfaction of the Engineer. 

 
3.07 LUBRICATION 
 

A. Each Contractor shall be responsible for the proper and necessary lubrication of any 
items of operating, rotating or moving equipment which they will furnish, install or 
which must operate as part of the systems on which they work. 

 
B. When an item of operating equipment is furnished and installed by a Contractor, it will be 

their responsibility to accomplish the lubrication. 
 

C. When an item of operating equipment is furnished by one Contractor and the installation 
by another, it shall be the responsibility of the Contractor furnishing the equipment to 
apply the lubricants. 

 
D. All rotating or moving equipment shall be lubricated prior to energizing and operating the 

equipment. Should the Contractor responsible for the lubrication fail to apply lubricants 
prior to initial start-up and the equipment is damaged as a result of their negligence, that 
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Contractor shall be required to provide all corrective action necessary including 
replacement, if required, for the proper operation of equipment. 

 
E. Lubrication shall be accomplished in the manner prescribed or recommended by the 

manufacturer of the specific item.  For motor driven equipment this precaution of 
lubrication will apply individually to the driver and the driven. 

 
F. The lubricants shall be of the type, grade, specification and manufacture as prescribed or 

recommended by the manufacturer of the specific equipment item. 
 

G. The Contractor who supplies any item of rotating equipment will have the responsibility 
of securing written instructions on the lubricating procedure and shall furnish not less 
than one year's supply of all necessary lubricants properly identified so they can be 
replaced. 

 
H. Any moving or rotating equipment furnished by the Owner that is to be installed, reused 

and/or serviced shall also be lubricated.  Except where noted otherwise in the Electrical 
specifications, the Contractor installing, reusing and or servicing all such equipment shall 
be responsible for the proper lubrication thereof including obtaining proper lubricating 
instructions from the various manufacturers involved, furnishing and applying the 
necessary lubricants and leaving the Owner with a one (1) year supply of lubricant. 

 
3.08 CONDUIT UNDER FLOORS 
 

A. Wherever conduit is run under a floor slab on grade, the work is to be installed after the 
General Contractor has brought the sub-grade to the proper level. 

 
B. The Electrical Contractor shall excavate and backfill for the installation of all of their 

respective work.  The excavation of the sub-grade where required for the installation of 
the work shall be performed including that for conduit.  When the installation is 
completed and satisfactorily tested, the remaining space shall be filled with crushed stone 
or other material similar to that to be used by the General Contractor for the sub-base.  
The backfill shall be stabilized by hand or pneumatic tampering as directed by the 
Engineer and shall be returned to the original sub-grade level. 

 
C. No conduit shall be installed in the stone sub-base which is part of the General 

Contractor's work unless specific permission is granted by the Engineer. 
 

D. Where required by drawing notes, specifications, or Electrical Code, conduits installed 
under floors shall be encased in concrete, conforming to that specified under "cast-in-
place concrete". 

 
3.09  EXCAVATION AND BACKFILLING 
 

A. Each Contractor shall perform all excavation, backfilling, pumping and de-watering 
necessary for completion of work under their contract, unless noted otherwise.  All 
excavation shall be considered classified. 

 
B. Remove from premises or deposit as directed by Engineer all material excavated and not 

required or suitable for backfilling. 
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C. Carefully remove and store topsoil, shrubbery and sod until underground work is 

complete and trenches are backfilled and then re-install.  Replace any damaged items to 
the satisfaction of the Engineer. 

 
D. Trench depth shall be as indicated on the drawings.  Under no circumstances shall trench 

depth be less than that called for in the NEC or the Utility serving the premises.  Trench 
depth shall allow adequate cover over ducts and conduit.  Walls shall be perpendicular to 
the top of piping and ducts and trench bottoms shall be instrument graded in the direction 
of flow as required.  Earth shall be scooped out under conduit couplings to provide a 
solid bearing for the duct or conduit on undisturbed earth.  Cinder fill, stones or bricks 
beneath piping are prohibited. 

 
E. Each Contractor shall provide sheathing, shoring and bracing necessary to complete their 

excavation and backfilling work and shall exercise every precaution necessary to prevent 
accident, injury or death to any human and damage to property of others.  Remove all 
sheathing, shoring and bracing upon completion of work. 

 
F. It shall be the responsibility of each Contractor to check with the various utility 

companies, Miss Utility and make the necessary arrangements to avoid damage to 
property.  Since this campus maintains all privately owned utilities, this contractor shall 
hire an independent testing agency to identify all underground obstructions in the path 
and area of their excavations. Each Contractor is responsible for damage during 
excavation to existing piping or equipment.  Such damage shall be repaired promptly 
without cost to the Owner. 

 
G. Backfill after inspection and approval.  Backfill shall be made with clean earth, free from 

rocks, frozen particles, debris or other foreign materials.  Deposit in uniform layers not 
over six inches (6") thick with each layer mechanically tamped to 90% before the next 
layer is applied.  When approved backfill material is not available from the site, each 
Contractor, at his own expense shall provide additional select backfill to complete 
installation.  Final backfill only after testing procedures have been approved. 

 
H. All trenches that pass under wall foundations shall be backfilled with lean concrete, full 

height, directly under wall footing, and at a 1:1 slope away from wall or column footing.  
Trenches that are parallel with and deeper than wall foundations shall be backfilled with 
lean concrete on a 1:1 slope away from the bottom of the wall or column footing. 

 
I. Each Contractor shall perform all cutting and patching to sidewalks, curbs, bituminous 

paving, walls, etc. required by performance of excavation and backfilling.  Install and 
maintain temporary paving as directed by Engineer.  Make repairs to sidewalks in 
complete blocks, partial patching will not be acceptable. Provide all materials for 
patching in strict accordance with applicable Articles of the General Construction 
Specifications. 

 
J. Where rock is encountered during installation of underground conduit systems, carry 

trenches to a point six inches (6") below bottom of conduit and provide a six inch (6") 
layer of crushed stone or gravel as a cushion. 

 
K. All excavation work shall include all pumping equipment, materials and labor necessary 

to keep all excavations free of water.  Provide well points as required with disposition of 
water as directed by Engineer. 
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L. Each Contractor shall provide suitable indemnity for all accidents to humans, animals or 
equipment caused by their excavating and backfilling work.  They shall provide suitable 
guards, barricades, red lanterns, flares and take the necessary precaution for an approved 
and safe installation.  All trenches shall be backfilled at the end of each working day.  
Where a trench must be left open, provide snow fencing and coverings of adequate size 
and strength over entire open area. 

 
    

END OF SECTION 26 04 99 

 
COMMON WORK REQUIREMENTS FOR ELECTRICAL 14-1155A/26 04 99 - 19 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

SECTION 26 05 19 - LOW-VOLTAGE POWER CONDUCTORS 

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. Building wires and cables rated 600 V and less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

1.5 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

1.6 GENERAL COORDINATION 

A. All wire and cable shall be of 98% conductivity copper, single conductor in all sizes.  Wire in 
sizes #8 AWG and smaller may be solid conductor.  Wire in sizes #6 AWG and larger shall be 
stranded.  Interior wiring and wiring in dry locations shall have type THHN insulation. Exterior 
wiring and wiring in damp or wet locations shall have type THWN insulation. 

B. Wiring installed in flexible steel conduit shall be stranded conductor in all sizes.  Maximum 
length shall be limited to 3'-0". 

C. All wiring shall be color coded or identified in an approved manner.  Color coding shall be 
consistent throughout the work, i.e., same color used for same phase leg, one color switch legs, 
etc.  In all cases, ground conductor shall be green. 
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D. On systems of 208Y/120 VAC, the following color code shall be observed: 
1.    Phase  A: Black 
2.    Phase B: Red 
3.    Phase C: Blue 
4.    Neutral   White 

E. On systems of 480Y/277 VAC, the following color coding shall be observed: 
1.    Phase    A: Brown 
2.    Phase  B: Orange 
3.    Phase C: Yellow 
4.    Neutral  White with dark gray or black stripe 

F. Minimum wire sizes shall be as follows: 
1.    Control and Signal = # 14 AWG  
2.    Power and Lighting = # 12 AWG 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 
1. Alpha Wire Company 
2. General Cable 
3. Southwire 

B. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658. 

C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2. 

D. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, 
Type MC with ground wire. 

2.2 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

2.3 CONNECTORS, LUGS, TAPS AND SPLICES 

A. All splicing shall be done in outlet boxes and junction boxes and not in conduits.  All 
connections between conductor sizes #8 AWG and larger and devices or apparatus rated over 30 
amperes shall be made with solderless mechanical connectors of appropriate type and current 
carrying capacity.  Connectors and lugs shall be of the Allen set-screw type and shall be O.Z., 
Burndy, Frankel, Dossert or National.  

B. Connectors for wire #10 AWG and smaller shall be "Skotch-Lock" spring connectors with 
plastic jacket or Ideal "Wingnut" with nylon jacket.  
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C. Insulated "Wire-Nuts" will not be acceptable.  

D. Splices occurring in the conductors #8 and larger shall be made with bolted type pressure 
connectors and then installed with "Scotchfill" electrical putty with No. 88 "Scotch" electrical 
tape, or by an equal method.  

E. All lugs and connectors for wires and cables shall be provided by this Contractor.  This shall 
include all lugs at safety switches, circuit breakers and other equipment not supplied with lugs 

PART 3 - EXECUTION 

3.1 WIRING METHODS 

A. Where permitted by NEC, and by local and state authorities, copper conductors may be used for 
branch circuit extensions which is concealed, subject to the following conditions: 
1. All home runs and room interconnecting runs shall be rigid conduit or EMT. 
2. M.C. cable with galvanized steel or aluminum interlocking armor shall be used.  
3. Approved M.C. cable connectors with anti-shorts must be used.  
4. M.C. cable, except for six-foot fixture whips, shall be supported within twelve (12) 

inches of boxes.  It shall be installed in a neat and workmanlike manner with supports 
frequent enough to prevent sagging. 

5. When used as switch legs, the white conductor shall be connected to the black or hot wire 
with black as the return. 

6. M.C. cable shall be cut with a cable-cutting tool designed and approved for that purpose. 
7. M.C. cable with aluminum ground conductor shall not be used. 
8. MC cable shall not be terminated to panels.  Terminate MC Cable in ceilings above panel 

and extend to panel with conduit. 

B. In all other cases, a continuous conduit-and-box system shall be provided for all wiring, 
equipment, devices, etc.  Provide a continuous ground wire of size required by National 
Electrical Code in all conduits.  Minimum conduit size shall be 3/4 inch except for ATC wiring, 
which may be ½" minimum. 

C. In exterior applications, above grade, the following conduit system shall be used: rigid steel.  In 
addition, this type of conduit system shall be used outdoors, or where moisture may enter the 
conduit system.  EMT shall not be used outdoors. 

D. In exterior applications, below grade, the following conduit system shall be used: rigid non-
metallic.  Provide all required transition sections to go from one conduit system to another. 

E. In interior, dry applications use EMT.  Where moisture might enter the conduit system, use rigid 
steel. 

F. Aluminum conduit shall not be used for mechanical protection of bare copper conductors.  
Aluminum conduit shall not be mixed indiscriminately with other types of conduit in the same 
system.  Aluminum rigid conduit and EMT may be used in extensions from rigid steel conduits 
turned up from floor slabs or fill into partitions not made of concrete, provided the steel conduit 
extends at least nine inches above the slab or fill.  Couplings connecting rigid steel conduit and 
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EMT shall be rigid, concrete tight, of a type that will not twist loose, and designed to insure a 
positive, low resistance ground connection. 

G. Flexible metallic conduit shall be employed in making final connections to motor terminals.  
Rigid metal raceways may be supplemented in limited lengths by flexible metallic conduit if 
necessary to overcome building obstructions.  Liquid tight flexible metal conduit shall be 
employed in making final connections in wet locations. 

H. Common neutral circuits shall not be used.  Each and every circuit requiring a neutral shall be 
served by a dedicated neutral conductor. 

I. Use properly-insulated, UL-Listed solderless pressure connectors for all branch circuit splices.  
"Wire nuts" are not to be used.  

J. When pulling conductors into their raceways, use no grease, oil or compound that might cause 
deterioration of the braid or insulation on the conductors.  All pulling compounds used must be 
UL-Listed.  Swab out all raceways before installing wires.  

K. Do not install wires in any raceways until the conduit system has been completed, the building 
has been closed in, and all inspections performed. + 

L. Minimum wire size for all lighting and power shall be as specified on the drawings or 
hereinafter.  Loading of branch circuits shall be as indicated on panel schedules on drawings.  
Voltage drop shall not exceed that permitted by NEC, and this Contractor shall increase wire 
and conduit size as required to maintain these values.  

3.2 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.3 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND 
WIRING METHODS 

A. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway  

B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, 
single conductors in raceway 

C. Coordinate "Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground" 
Paragraph below with Section 260543 "Underground Ducts and Raceways for Electrical 
Systems." 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and underground: Type THHN/THWN-
2, single conductors in raceway. 

E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single 
conductors in raceway, Metal-clad cable, Type MC. 
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F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and underground: 
Type THHN/THWN-2, single conductors in raceway. 

3.4 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points according to 
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and 
cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will 
not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and 
follow surface contours where possible. 

F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems." 

G. Complete cable tray systems installation according to Section 260536 "Cable Trays for 
Electrical Systems" prior to installing conductors and cables. 

3.5 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A-486B. 

B. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches (150 mm) of slack. 

3.6 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 "Identification for 
Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of other end of 
conductor, and identify as spare conductor. 

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply 
with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and 
Cabling." 
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3.8 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 
inspect components, assemblies, and equipment installations, including connections. 

C. Perform the following tests and inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters. 

2. Infrared Scanning: At Substantial Completion, but not more than 60 days after Final 
Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and 
larger. Remove box and equipment covers so splices are accessible to portable scanner. 
Correct deficiencies determined during the scan. 
a. Instrument: Use an infrared scanning device designed to measure temperature or to 

detect significant deviations from normal values. Provide calibration record for 
device. 

b. Record of Infrared Scanning: Prepare a certified report that identifies splices 
checked and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

D. Test and Inspection Reports: Prepare a written report to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

E. Cables will be considered defective if they do not pass tests and inspections. 

END OF SECTION 26 05 19 
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SECTION 26 05 26-GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the following special 
applications: 

1. Underground distribution grounding. 
2. Ground bonding common with lightning protection system. 
3. Foundation steel electrodes. 

1.3 ACTION SUBMITTALS 

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

1.4 INFORMATIONAL SUBMITTALS 

A. As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in 
"Field Quality Control" Article, including the following: 
1. Ground rods. 
2. Ground rings. 
3. Grounding arrangements and connections for separately derived systems. 

B. Qualification Data: For testing agency and testing agency's field supervisor. 

C. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, operation, and 
maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and Maintenance Data," 
include the following: 

a. Instructions for periodic testing and inspection of grounding features at ground 
rings based on NETA MTS. 
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1) Tests shall determine if ground-resistance or impedance values remain 
within specified maximums, and instructions shall recommend corrective 
action if values do not. 

2) Include recommended testing intervals. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

C. Comply with UL 467 for grounding and bonding materials and equipment. 

1.7 GENERAL COORDINATION 

A. All electrical systems shall be grounded and bonded in accordance with Article 250 of the 
National Electrical Code, and as required by the Utility Company servicing the premises.  

B. All non-current-carrying metal parts of the raceway system shall be continuous.  Provide 
bonding jumpers as required to maintain such continuity.  Where non-metallic raceways or 
cable assemblies are permitted and employed, a continuous, green-insulated conductor of size 
required by NEC shall be run in the raceway or shall be an integral part of the cable.  

C. Each and every branch circuit or feeder conduit shall contain a full size ground conductor.  
Absolutely no conduits shall be used as the sole means of grounding.  

D. Extend a service grounding conductor of adequate size to a grounding electrode as defined in 
the NEC.  All connections shall be made with approved solderless connectors.  The maximum 
resistance to ground shall be 10 ohms.  Install additional electrodes using 3/4" x 10' ground 
rods, until such resistance is reached.  All connections between cables and to ground rods shall 
be of the exothermic-welded type.  (Cadweld or approved equal).  

E. Ground rods shall be the one-piece type with copper encased steel construction.  

F. Each ground rod shall be die stamped near the top of the rod with the name or trademark of the 
manufacturer and the length of the rod in feet. 

G. Ground rods shall be driven full length, plus 6 inches.  In areas which do not permit complete 
insertion, insert full length, less 4". 

H. Provide bonding jumpers to all underground piping systems (gas, water, etc). 

I. Provide grounding bushings on all service entrance, metallic conduits as well as to HVAC ducts 
and building steel. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
1. Burndy/Hubbbell 
2. Erico 
3. O-Z/Gedney 
4. Thomas & Betts 

2.2 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

2.3 CONDUCTORS 

A. Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless 
otherwise required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
3. Tinned Conductors: ASTM B 33. 
4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in 

diameter. 
5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 

inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 
7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

C. Grounding Bus: Predrilled rectangular bars of annealed copper, 1/4 by 4 inches (6.3 by 100 
mm) in cross section, with 9/32-inch (7.14-mm) holes spaced 1-1/8 inches (28 mm) apart. 
Stand-off insulators for mounting shall comply with UL 891 for use in switchboards, 600 V and 
shall be Lexan or PVC, impulse tested at 5000 V. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in 
which used and for specific types, sizes, and combinations of conductors and other items 
connected. 

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy. 

C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 
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D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire 
terminals, and long-barrel, two-bolt connection to ground bus bar. 

2.5 GROUNDING ELECTRODES 

A. Ground Rods: Copper-clad; 3/4 inch by 10 feet (19 mm by 3 m)  

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 6 AWG and smaller, and stranded conductors for 
No. 4 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare No. 4/0 AWG minimum. 

1. Bury at least 24 inches (600 mm) below grade. 

C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and 
elsewhere as indicated. 

1. Install bus horizontally, on insulated spacers 2 inches (50 mm) minimum from wall, 6 
inches (150 mm) above finished floor unless otherwise indicated. 

2. Where indicated on both sides of doorways, route bus up to top of door frame, across top 
of doorway, and down; connect to horizontal bus. 

D. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors. 
2. Underground Connections: Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING AT THE SERVICE 

A. Equipment grounding conductors and grounding electrode conductors shall be connected to the 
ground bus. Install a main bonding jumper between the neutral and ground buses. 

3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole 
floor, close to wall, and set rod depth so 4 inches (100 mm) will extend above finished floor. If 
necessary, install ground rod before manhole is placed and provide No. 1/0 AWG bare, tinned-
copper conductor from ground rod into manhole through a waterproof sleeve in manhole wall. 
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Protect ground rods passing through concrete floor with a double wrapping of pressure-sensitive 
insulating tape or heat-shrunk insulating sleeve from 2 inches (50 mm) above to 6 inches (150 
mm) below concrete. Seal floor opening with waterproof, nonshrink grout. 

C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, 
cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to 
ground rod or grounding conductor. Make connections with No. 4 AWG minimum, stranded, 
hard-drawn copper bonding conductor. Train conductors level or plumb around corners and 
fasten to manhole walls. Connect to cable armor and cable shields according to written 
instructions by manufacturer of splicing and termination kits. 

D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the 
pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with 
substations by connecting them to underground cable and grounding electrodes. Install tinned-
copper conductor not less than No. 4/0 AWG for ground ring and for taps to equipment 
grounding terminals. Bury ground ring not less than 6 inches (150 mm) from the foundation. 

3.4 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Install insulated equipment grounding conductors with the following items, in addition to those 
required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 
7. Armored and metal-clad cable runs. 
8. Busway Supply Circuits: Install insulated equipment grounding conductor from 

grounding bus in the switchgear, switchboard, or distribution panel to equipment 
grounding bar terminal on busway. 

9. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits 
supplying x-ray equipment. 

C. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

3.5 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise 
indicated or required by Code. Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and 
UL 96 when interconnecting with lightning protection system. Bond electrical power system 
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ground directly to lightning protection system grounding conductor at closest point to electrical 
service grounding electrode. Use bonding conductor sized same as system grounding electrode 
conductor, and install in conduit. 

C. Ground Rods: Drive rods until tops are 2 inches (50 mm) below finished floor or final grade 
unless otherwise indicated. 

1. Interconnect ground rods with grounding electrode conductor below grade and as 
otherwise indicated. Make connections without exposing steel or damaging coating if 
any. 

2. For grounding electrode system, install at least 3 rods spaced at least one-rod length from 
each other and located at least the same distance from other grounding electrodes, and 
connect to the service grounding electrode conductor. 

D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance 
except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate 
any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install 
bonding so vibration is not transmitted to rigidly mounted equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection 
is required, use a bolted clamp. 

E. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, 
from building's main service equipment, or grounding bus, to main metal water service 
entrances to building. Connect grounding conductors to main metal water service pipes; 
use a bolted clamp connector or bolt a lug-type connector to a pipe flange by using one of 
the lug bolts of the flange. Where a dielectric main water fitting is installed, connect 
grounding conductor on street side of fitting. Bond metal grounding conductor conduit or 
sleeve to conductor at each end. 

2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water 
meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from equipment 
shutoff valve. 

F. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of 
associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond 
across flexible duct connections to achieve continuity. 

G. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner 
column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart. 

H. Ground Ring: Install a grounding conductor, electrically connected to each building structure 
ground rod and to each steel column, extending around the perimeter of building. 

1. Install tinned-copper conductor not less than No. 4/0 AWG for ground ring and for taps 
to building steel. 

2. Bury ground ring not less than 24 inches (600 mm) from building's foundation. 
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3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and inspections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits have been 
energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, 
electrical connections with a calibrated torque wrench according to manufacturer's 
written instructions. 

3. Test completed grounding system at each location where a maximum ground-resistance 
level is specified, at service disconnect enclosure grounding terminal. Make tests at 
ground rods before any conductors are connected. 

a. Measure ground resistance no fewer than two full days after last trace of 
precipitation and without soil being moistened by any means other than natural 
drainage or seepage and without chemical treatment or other artificial means of 
reducing natural ground resistance. 

4. Prepare dimensioned Drawings locating each ground rod and ground-rod assembly, and 
other grounding electrodes. Identify each by letter in alphabetical order, and key to the 
record of tests and observations. Include the number of rods driven and their depth at 
each location, and include observations of weather and other phenomena that may affect 
test results. Describe measures taken to improve test results. 

D. Grounding system will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

F. Report measured ground resistances that exceed the following values: 

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms. 
2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms. 
3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3  ohms. 
4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s). 
5. Substations and Pad-Mounted Equipment: 5 ohms. 
6. Manhole Grounds: 10 ohms. 

G. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Engineer 
promptly and include recommendations to reduce ground resistance. 

END OF SECTION 26 05 26 
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SECTION 26 05 29-HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

B. Related Requirements: 

1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and 
installation requirements necessary for compliance with seismic criteria. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for the following: 

a. Hangers. 
b. Steel slotted support systems. 
c. Nonmetallic support systems. 
d. Trapeze hangers. 
e. Clamps. 
f. Turnbuckles. 
g. Sockets. 
h. Eye nuts. 
i. Saddles. 
j. Brackets. 

2. Include rated capacities and furnished specialties and accessories. 

B. Shop Drawings: For fabrication and installation details for electrical hangers and support 
systems. 

1. Trapeze hangers. Include product data for components. 
2. Steel slotted-channel systems. 
3. Nonmetallic slotted-channel systems. 
4. Equipment supports. 
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5. Vibration Isolation Base Details: Detail fabrication, including anchorages and 
attachments to structure and to supported equipment. Include adjustable motor bases, 
rails, and frames for equipment mounting. 

C. Delegated-Design Submittal: For hangers and supports for electrical systems. 

1. Include design calculations and details of trapeze hangers. 
2. Include design calculations for seismic restraints. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from installers of the 
items involved: 

1. Suspended ceiling components. 
2. Structural members to which hangers and supports will be attached. 
3. Size and location of initial access modules for acoustical tile. 
4. Items penetrating finished ceiling, including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Projectors. 

1.5 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 
"Quality Requirements," to design hanger and support system. 

1.6 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field 
assembly. 

a. Allied Tube & Conduit 
b. Erico International 
c. Flex Strut 
d. Unistrut 
e. Thomas & Betts 

B. Material: Galvanized steel. 

C. Channel Width: 1-5/8 inches (41.25 mm) 

D. Metallic Coatings:  
a. Hot-dip galvanized after fabrication and applied according to MFMA-4. 
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b. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester 
coating applied according to MFMA-4. 

c. Painted Coatings: Manufacturer's standard painted coating applied according to 
MFMA-4. 

2. Protect finishes on exposed surfaces from damage by applying a strippable, temporary 
protective covering before shipping. 

3. Channel Dimensions: Selected for applicable load criteria. 

E. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for 
types and sizes of raceway or cable to be supported. 

F. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 
riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported. Body shall be made of malleable 
iron. 

G. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, 
and bars; black and galvanized. 

H. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 
supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 
concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

1) Hilti 
2) ITW/Ramset 
3) Simpson Strong Tie 

2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel for use in hardened 
portland cement concrete, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 

1) Hilti 
2) ITW/Ramset 
3) Simpson Strong Tie 

3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS 
Type 18 units and comply with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 
attached structural element. 

5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325. 
6. Toggle Bolts: All-steel springhead type. 
7. Hanger Rods: Threaded steel. 

1.7 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 
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B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes 
and plates. 

PART 2 - EXECUTION 

2.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems unless requirements in this Section are stricter. 

B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 
Boxes for Electrical Systems." 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 
EMTs, IMCs, and RMCs as required by NFPA 70. Minimum rod size shall be 1/4 inch (6 mm) 
in diameter. 

D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support 
system, sized so capacity can be increased by at least 25 percent in future without exceeding 
specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps Retain 
paragraph below for projects where seismic design requirements do not apply. Consider 
retaining for light-commercial projects only. 

E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch (38-mm) and smaller raceways serving branch circuits and communication systems 
above suspended ceilings and for fastening raceways to trapeze supports. 

2.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
article. 

B. Raceway Support Methods: In addition to methods described in NECA 1 EMTs, IMCs, and 
RMC may be supported by openings through structure members, according to NFPA 70. 

C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits. 
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb (90 kg). 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 

1. To Wood: Fasten with lag screws or through bolts. 
2. To New Concrete: Bolt to concrete inserts. 
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3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor 
fasteners on solid masonry units. 

4. To Existing Concrete: Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches (100 mm) 
thick or greater. Do not use for anchorage to lightweight-aggregate concrete or for slabs 
less than 4 inches (100 mm) thick. 

6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 
and nuts. 

7. To Light Steel: Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 
reinforcing bars. 

2.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-
fabricated metal supports. 

B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding: Comply with AWS D1.1/D1.1M. 

2.4 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately 
after erecting hangers and supports. Use same materials as used for shop painting. Comply with 
SSPC-PA 1 requirements for touching up field-painted surfaces. 

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils (0.05 
mm). 

B. Touchup: Touch up all painted surfaces with manufacturer supplied paint to match surfaces.   

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 05 29 
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SECTION 26 05 33-RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Nonmetal conduits, tubing, and fittings. 
3. Metal wireways and auxiliary gutters. 
4. Nonmetal wireways and auxiliary gutters. 
5. Surface raceways. 
6. Boxes, enclosures, and cabinets. 
7. Handholes and boxes for exterior underground cabling. 

1.3 DEFINITIONS 

A. ARC: Aluminum rigid conduit. 

B. GRC: Galvanized rigid steel conduit. 

C. IMC: Intermediate metal conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and 
attachment details. 

C. Source quality-control reports. 

1.5 GENERAL COORDINATION 
  

A. Junction, pull and outlet boxes shall be code sized, constructed of code gauge galvanized sheet 
steel, provided with screwed or removable covers.  Flanged covers on flush boxes shall be 
smooth, square and set parallel with walls and ceilings. 
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B. All box covers shall be identified by nameplates, of black laminated Micarta with white core 
1/4" engravings.  Non-metallic boxes shall not be used. 

C. Fire alarm boxes shall be painted red. 

D. Under no circumstances will “stacked” junction boxes be used.  Each section of conduit 
requiring a pull or splice box shall be provided with a box conforming to Article 370 of the 
NEC for Conductor Fill Requirements. 

E. Appropriately sized ground wire shall be run in all non-metallic conduit. 

1.6 FASTENINGS AND SLEEVES 

A. Support exposed conduits with rust proofed, malleable iron clamps or "mineralac" hangers 
securely fastened to the building structure.  Group all large conduits as conditions permit, and 
support on steel channel racks.  Supports shall be spaced as required by Article 346-12 of the 
National Electrical Code for metal conduits, and by Article 347-8 for non-metallic conduit. 

B. Use lead anchors or toggle bolts as fastenings in masonry.  Use machine screw expansion 
shields as fastenings in concrete. 

C. Provide sleeves for conduits passing through poured concrete decks, footings, walls, etc.  Cut all 
openings for conduits passing through precast concrete.  Such holes shall not be cut with 
hammer and chisel, or with any power tool depending on impact for its cutting power. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 
1. AFC Cable Systems 
2. Allied Tube & Conduit 
3. Electri-Flex Company 
4. O-Z/Gedney 

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and application. 

C. GRC: Comply with ANSI C80.1 and UL 6. 

D. ARC: Comply with ANSI C80.5 and UL 6A. 

E. IMC: Comply with ANSI C80.6 and UL 1242. 

F. EMT: Comply with ANSI C80.3 and UL 797. 

G. FMC: Comply with UL 1; zinc-coated steel. 

H. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

I. LFNMC: Liquid tight flexible non-metallic conduit shall not be used. 
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J. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and 
NFPA 70. 

2. Fittings for EMT: 

a. Material: Steel  
b. Type: Setscrew for conduit 3” and larger; compression for all conduits less than 3”. 

3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated 
for environmental conditions where installed, and including flexible external bonding 
jumper. 

K. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and 
protect threaded conduit joints from corrosion and to enhance their conductivity. 

2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS 

A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. ENT: Comply with NEMA TC 13 and UL 1653. 

C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise 
indicated. 

D. LFNC: Comply with UL 1660. 

E. Rigid HDPE: Comply with UL 651A. 

F. Continuous HDPE: Comply with UL 651B. 

G. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and 
material. 

H. Fittings for LFNC: Comply with UL 514B. 

I. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, 
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

J. Solvent cements and adhesive primers shall comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 

K. All connectors shall have insulated throats. 

L. Die-cast zinc-alloy fittings and fittings made of inferior materials, such as "white metal", shall 
not be used on any type of rigid or flexible conduit or EMT.  
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M. Seal-off fittings shall be installed whenever conduit passes from a classified hazardous location 
to a non-classified location (i.e., Class I, Division I or II or Class II, Division I or II to a non-
classified location).  Fittings shall be provided complete with fiber packing and sealing 
compound.  Standard of design is Crouse-Hinds Style EYS for straight applications and Style 
EZS for 90 application.  Bodies shall be manufactured of Feraloy iron alloy and/or malleable 
iron. 

2.3 METAL WIREWAYS AND AUXILIARY GUTTERS 

A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1, Type 3R or Type 4 
depending on application. unless otherwise indicated, and sized according to NFPA 70. 

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, 
hold-down straps, end caps, and other fittings to match and mate with wireways as required for 
complete system. 

C. Wireway Covers: Hinged type unless otherwise indicated. 

D. Finish: Manufacturer's standard enamel finish. 

2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS 

A. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Description: Fiberglass polyester, extruded and fabricated to required size and shape, without 
holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with 
captive screws treated for corrosion resistance. Connections shall be flanged and have stainless-
steel screws and oil-resistant gaskets. 

C. Description: PVC, extruded and fabricated to required size and shape, and having snap-on 
cover, mechanically coupled connections, and plastic fasteners. 

D. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down 
straps, end caps, and other fittings shall match and mate with wireways as required for complete 
system. 

E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, 
respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24). 

F. Solvent cements and adhesive primers shall comply with the testing and product requirements 
of the California Department of Health Services' "Standard Practice for the Testing of Volatile 
Organic Emissions from Various Sources Using Small-Scale Environmental Chambers." 
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2.5 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as 
defined in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2.6 BOXES, ENCLOSURES, AND CABINETS 
1. Appleton Electric 
2. Hoffman 
3. Raco 
4. Thomas & Betts 
5. OZ/Gedney 
6. Wiremold/Legrand 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets 
installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum Type FD, with 
gasketed cover. 

E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C. 

F. Metal Floor Boxes: 

1. Material: Cast metal for slabs on grade or sheet metal for slabs above grade. 
2. Type: Fully adjustable. 
3. Shape: Rectangular. 
4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in 

NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

5. Floor outlets shall be an integrated system of ports, flush-mounted type, Type B-88 and 
shall be Hubbell, Inc. or equal. 

6. In gymnasium, floor outlet shall be set flush and smooth such that no difference in 
elevation is apparent.  This is critical, as any elevation change could be a tripping hazard. 

7. Gymnasium floor box shall be 3-gang, Hubbell Model B2483 w/ model #SB3085W 
flange, one (1) model S3825 receptacle cover and two (2) model S3826 
telecommunications covers. 

G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb 
(23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) 
shall be listed and marked for the maximum allowable weight. 

H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, 
galvanized, cast iron with gasketed cover. 

I. Box extensions used to accommodate new building finishes shall be of same material as 
recessed box. 
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J. Device Box Dimensions: 4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep) 
with single gang or multiple gang tile ring. 

K. Gangable boxes are prohibited. 

L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, or Type 4 
depending on application with continuous-hinge cover with flush latch unless otherwise 
indicated. 

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel. 
2. Nonmetallic Enclosures: Plastic. 
3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel. 

M. Cabinets: 

1. NEMA 250, Type 1, Type 3R, or Type 4 depending on application, galvanized-steel box 
with removable interior panel and removable front, finished inside and out with 
manufacturer's standard enamel. 

2. Hinged door in front cover with flush latch and concealed hinge. 
3. Key latch to match panelboards. 
4. Metal barriers to separate wiring of different systems and voltage. 
5. Accessory feet where required for freestanding equipment. 
6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified 

testing agency, and marked for intended location and application. 

N. TELECOMMUNICATION OUTLETS 
1. Wall-mounted telecommunication outlets shall be two (2) gang flush set with single gang 

tile ring.  Outlets shall have 1" conduit raceway extending in walls to a point above 
ceiling line, or structure steel, unless noted otherwise. The Owner shall furnish telecom 
wiring and coverplates.  Refer to Section 16600. 

2.7 WIREWAY  

A. NEMA 1 construction, sized as indicated length as required, with hinged front cover.  Unit shall 
be constructed of code gauge steel, without knockouts.  Finish shall be ANSI-49 epoxy paint.  
Furnish Square D Company Class 5100, or equal. 

2.8 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING 

A. General Requirements for Handholes and Boxes: 

1. Boxes and handholes for use in underground systems shall be designed and identified as 
defined in NFPA 70, for intended location and application. 

2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and 
aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a 
combination of the two. 
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1. Standard of Design and Construction is Quazite. 
2. Standard: Comply with SCTE 77. 
3. Configuration: Designed for flush burial with open bottom unless otherwise indicated.  

C. Exterior boxes for underground conduits shall be Composolite as manufactured by Quazite or 
approved equal.  Enclosures and covers shall be concrete gray color and rated for no less than 
15,000 lbs. (driveway, parking lot) over a 10" x 10" area and be designed and tested to 
temperatures of -50 degrees F. 

D. Material compressive strength shall be no less than 11,000 psi.  Covers shall have a minimum 
coefficient of friction of 0.5.  Boxes shall be stacked for extra depth and have the logo 
‘Lighting’ embossed thereon. 

E. Box shall be PC style, minimum inside dimensions 11" x 18" or as noted on the drawings, 
gasketed, with open bottom construction.  

F. All boxes shall be set on a 12" crushed stone bed to permit proper drainage and cast in place 
with a 6" concrete ring. 

G. All conduits shall rise up within the bottom of the box and terminate 6" below the box top.  
Provide waterproof seal (duct seal) on all conduit risers. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit: GRC. 
2. Concealed Conduit, Aboveground: GRC.  
3. Underground Conduit: Type EPC-40-PVC direct buried or concrete encased. If concrete 

encased, use EPC –Type EB. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment): LFMC. 
5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage: EMT. 
2. Exposed, Not Subject to Severe Physical Damage: EMT. 
3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the 

following: 

a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 
d. Gymnasiums. 

4. Concealed in Ceilings and Interior Walls and Partitions: EMT. 
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5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations: GRC. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic 

in institutional and commercial kitchens and damp or wet locations. 

C. Minimum Raceway Size:3/4-inch (21-mm) trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless 
otherwise indicated. Comply with NEMA FB 2.10. 

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this 
type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after 
installing conduits and fittings. Use sealant recommended by fitting manufacturer and 
apply in thickness and number of coats recommended by manufacturer. 

3. EMT: Use compression,  steel]fittings. Comply with NEMA FB 2.10. 
4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum 
raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve. 

F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth. 

G. Install surface raceways only where indicated on Drawings. 

H. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C). 

3.2 RACEWAYS-GENERAL 

A. Generally, all wiring shall be concealed within the building construction in all finished areas. 
Do not assume any area to be unfinished until it has been so defined by the Engineer. 

B. Where the use of surface raceway is specifically indicated on the drawings, in finished areas, 
use Wiremold #500 (ivory or white) or larger raceways.  Such raceways must be installed prior 
to the painting of finished surfaces so as to be painted by General Contractor.  Any such 
raceways installed after finish painting shall be painted by this Contractor to match surface on 
which installed. 

C. Obtain Engineer's prior written approval on installation of all work that may affect structural 
values. 

D. Where exposed wiring is permitted, all raceways shall be run parallel with, or perpendicular to, 
the lines of the Building. 

E. Carefully ream the ends of all field-cut conduits, and fit them together firmly and truly at the 
joints.  
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F. Where using rigid steel or aluminum conduit, waterproof all couplings, box connections, etc., 
and turn them up sufficiently tight to ensure a good electrical bond.  Where using EMT, firmly 
seat and fasten all couplings, connectors, etc.  

G. Slip-type fittings shall be provided in all raceways at construction joints with a copper bonding 
jumper or other approved grounding device.  

H. A separation of at least six inches shall be maintained between electrical conduits and hot water 
and steam piping. Run all exterior underground conduits at least 24 inches below finished grade.  

I. All conduits which are to remain empty for future introduction of conductors or for installation 
of cabling by others shall be provided with a polyethylene pullrope and insulated bushing on the 
end of the conduit.  

J. Conduits terminating in steel boxes shall be provided with approved locknuts inside and outside 
of the box and fitted with an approved insulating bushing. 

K. Where expressed permission is granted by the Engineer, non-metallic conduit, Schedule 40 
polyvinyl chloride may be used in lieu of metal conduits wherever permitted by NEC, and 
providing all other terms of NEC and these specifications regarding non-metallic conduit are 
complied with.  Appropriately sized ground wires must be run in all such non-metallic conduits.   

L. Horizontal cross runs of conduit or EMT may be installed in partitions only where explicitly 
permitted by the Engineer.  

M. Where conduits penetrate fire walls or floors, the Contractor shall seal these penetrations with a 
fire-proofing material to maintain the integrity of the present fire rating and in accordance with 
NFPA.    

N. Where conduits penetrate exterior masonry walls, the contractor shall seal the exterior of the 
conduit with hydrostatic link seals and provide a UL listed waterproof sealant within the 
conduit. 

O. Where conduits penetrate interior fire or smoke partition walls, the contractor shall seal the 
exterior of the conduit with intumescent material to maintain the fire rating of the partition. 

3.3 RACEWAY INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 
on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. 
Comply with NFPA 70 limitations for types of raceways allowed in specific occupancies and 
number of floors. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for hangers and supports. 
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E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) 
of changes in direction. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. 
Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

I. Raceways Embedded in Slabs: 

1. Run conduit larger than 1-inch (27-mm) trade size, parallel or at right angles to main 
reinforcement. Where at right angles to reinforcement, place conduit close to slab 
support. Secure raceways to reinforcement at maximum 10-foot (3-m)intervals. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Arrange raceways to keep a minimum of 2 inches (50 mm) of concrete cover in all 
directions. 

4. Do not embed threadless fittings in concrete unless specifically approved by Architect for 
each specific location. 

5. Change from ENT to RNC before rising above floor. 

J. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, IMC, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or 

in an enclosure. 

K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply 
listed compound to threads of raceway and fittings before making up joints. Follow compound 
manufacturer's written instructions. 

L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive 
compound prior to assembly. 

M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 
to protect conductors including conductors smaller than No. 4 AWG. 

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 
or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat 
metal bushings on 1-1/2-inch (41-mm) trade size and larger conduits terminated with locknuts. 
Install insulated throat metal grounding bushings on service conduits. 

O. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install 
locknuts hand tight plus 1/4 turn more. 

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in 
the locknut area prior to assembling conduit to enclosure to assure a continuous ground path. 
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Q. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use 
roll cutter or a guide to make cut straight and perpendicular to the length. 

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 
less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end 
of pull wire. Cap underground raceways designated as spare above grade alongside raceways in 
use. 

S. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch (50-mm) radius control at bend points. 
2. Secure surface raceway with screws or other anchor-type devices at intervals not 

exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway 
section. Support surface raceway according to manufacturer's written instructions. Tape 
and glue are not acceptable support methods. 

T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with 
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces. Install raceway 
sealing fittings according to NFPA 70. 

U. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or 
boxes are between the seal and the following changes of environments. Seal the interior of all 
raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 
spaces. 

2. Where an underground service raceway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

V. Comply with manufacturer's written instructions for solvent welding RNC and fittings. 

W. Expansion-Joint Fittings: 

1. Install in each run of aboveground RNC that is located where environmental temperature 
change may exceed 30 deg F (17 deg C) and that has straight-run length that exceeds 25 
feet (7.6 m). Install in each run of aboveground RMC and EMT conduit that is located 
where environmental temperature change may exceed 100 deg F (55 deg C) and that has 
straight-run length that exceeds 100 feet (30 m). 

2. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot 
of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) 
of temperature change for PVC conduits. Install fitting(s) that provide expansion and 
contraction for at least 0.000078 inch per foot of length of straight run per deg F 
(0.0115 mm per meter of length of straight run per deg C) of temperature change for 
metal conduits. 

3. Install expansion fittings at all locations where conduits cross building or structure 
expansion joints. 

4. Install each expansion-joint fitting with position, mounting, and piston setting selected 
according to manufacturer's written instructions for conditions at specific location at time 
of installation. Install conduit supports to allow for expansion movement. 
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X. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830 
mm) of flexible conduit for recessed and semirecessed luminaires, equipment subject to 
vibration, noise transmission, or movement; and for transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage. 

3.4 BOX INSTALLATION 

A. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not 
individually indicated, give priority to ADA requirements. Install boxes with height measured to 
bottom of box unless otherwise indicated. 

B. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a 
raintight connection between box and cover plate or supported equipment and box. 

C. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same 
vertical channel. 

D. Locate boxes so that cover or plate will not span different building finishes. 

E. Support boxes of three gangs or more from more than one side by spanning two framing 
members or mounting on brackets specifically designed for the purpose. 

F. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 
conduits. 

G. Set metal floor boxes level and flush with finished floor surface. 

H. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface. 

I. Examine all interior details of Engineer's drawing for outlet locations to verify conformance 
with listed schedules.  MODIFY MOUNTING HEIGHTS AS LISTED OR INDICATED TO 
AGREE WITH ARCHITECTURAL AND MECHANICAL DETAIL REQUIREMENTS. 

J. Equipment or outlets which have been installed and not properly coordinated with 
Architectural, Mechanical, or other trades details, shall be relocated at the direction of the 
Engineer and at no additional expense to the Owner.  This contractor shall bear all expenses to 
properly finish area which have been damaged by relocation of devices. 

K. Where more than one wiring device occurs in any one location, arrange devices in gangs with 
common cover plate. 

L. Local lighting switches shall generally be located within room being controlled and within 18 
inches of swing side of door opening. 

M. Where the walls and partitions are of glazed terra cotta units, ceramic tile, unplastered brick, or 
other masonry, the height of all wall outlets as given in the drawings and specifications shall be 
adjusted so that one horizontal edge of the box lines up with a horizontal joint in the masonry.  
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Outlets specified to be 6 feet or more above the floor shall be lowered while other outlets shall 
be raised as necessary to meet the joining of the blocks or sections of wall construction. 

N. Mounting heights of all fixtures shall be as specified on the drawings or given by the Engineer 
prior to installation.  In locations where several pieces of wall mounted equipment such as wall 
switches, thermostats, are in the same general area, all shall be installed and grouped in a neat 
orderly fashion, all of the same horizontal and vertical center line whichever the case may be.  
Variation from this direction shall be reviewed by the Engineer. 

O. The Owner or Engineer, reserves the right to move any outlet, lighting fixture or component of 
the electrical system a distance of 10 feet prior to installation free of additional cost. 

P. Mounting heights generally are to be as noted below unless noted otherwise on the drawing. All 
dimensions are to the center of the finished outlets from finished floor with all apparatus in 
place except stated as "clear":  

 
1. Receptacles:  

a. In walls: 18", ground pin up.  
b. On counters w/o backsplashes: 6" clear, rotated 90Ε, neutral blade up.  
c. On counters w/backsplashes: 1-1/2" clear, rotated 90Ε, neutral blade up. 

2. Switches: 44"  
3. Emergency Lighting Units:  

a. 12" below ceiling - clear. 
4. Telephone outlets: 

a. In walls:  18" 
b. Payphone:  44" 
c. Wall type phone:  44" 

5. Fire Alarm: 
a. Pullstations:  44" 
b. A/V & Visual Only Devices:  80" or 6" below ceiling - whichever is lower. 

Q. Refer to Architectural Drawings for: 
1. Exterior wall mounted lighting fixtures 
2. Classroom Time/Tone units 
3. All floor box/floor outlet locations. 

3.5 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench 
bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches (150 
mm) in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 
3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end 

of conduit run, leaving conduit at end of run free to move with expansion and contraction 
as temperature changes during this process. Firmly hand tamp backfill around conduit to 
provide maximum supporting strength. After placing controlled backfill to within 12 
inches (300 mm) of finished grade, make final conduit connection at end of run and 
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complete backfilling with normal compaction as specified in Section 312000 "Earth 
Moving." 

4. Install manufactured duct elbows for stub-ups at poles and equipment and at building 
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts 
throughout length of elbow. 

5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and 
at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this purpose, and encase 
coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm) 
on each side of the coupling. 

b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits 
penetrate building foundations, extend steel conduit horizontally a minimum of 
60 inches (1500 mm) from edge of foundation or equipment base. Install insulated 
grounding bushings on terminations at equipment. 

6. Warning Planks: Bury warning planks approximately 12 inches (300 mm) above direct-
buried conduits but a minimum of 6 inches (150 mm) below grade. Align planks along 
centerline of conduit. 

7. Underground Warning Tape: Comply with requirements in Section 260553 
"Identification for Electrical Systems." 

3.6 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES 

A. Install handholes and boxes level and plumb and with orientation and depth coordinated with 
connecting conduits to minimize bends and deflections required for proper entrances. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch (12.5-mm) sieve to No. 4 (4.75-mm) sieve and compacted to same density as adjacent 
undisturbed earth. 

C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of 
other enclosures 1 inch (25 mm) above finished grade. 

D. Install handholes with bottom below frost line, 36” below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, 
as required for installation and support of cables and conductors and as indicated. Select arm 
lengths to be long enough to provide spare space for future cables but short enough to preserve 
adequate working clearances in enclosure. 

F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut 
wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings 
to be used, and seal around penetrations after fittings are installed. 

3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.  
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3.8 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  

3.9 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended by 
manufacturer. 

2. Repair damage to PVC coatings or paint finishes with matching touchup coating 
recommended by manufacturer. 

END OF SECTION 26 05 33 
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SECTION 26 05 53-IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels, including arc-flash warning labels. 
8. Miscellaneous identification products. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of individual components 
and profiles, and finishes for electrical identification products. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, 
mounting provisions, and graphic features of identification products. 

C. Identification Schedule: For each piece of electrical equipment and electrical system 
components to be an index of nomenclature for electrical equipment and system components 
used in identification signs and labels. Use same designations indicated on Drawings. 

D. Delegated-Design Submittal: For arc-flash hazard study. 

1.4 GENERAL/COORDINATION 

A. Identify electrical conductor terminations and splices in outlet boxes, receptacles, light fixtures, 
pull boxes, panel cabinets or other locations when directed with manufacturer's standard vinyl 
cloth, self-adhesive cable/conductor markers of wrap-around type; either pre-numbered, plastic-
coated type, or write-on type with clear plastic, self-adhesive cover flap; numbered to show 
circuit identification. Identification shall include panel or switchboard number, and circuit or 
feeder number. Before tagging, lace or ty-wrap together all conductors forming a circuit or 
feeder.  
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B. Identify all electrical distribution and control cabinets and all equipment throughout the facility 
as to nature, service and purpose, by means of permanently attached, laminated phenolic 
nameplates with beveled edges, dull black with white core, and 1/2 inch lettering.  Fasten with 
sheet metal screws, drive rivets, or "pop" rivets.  Glue or other forms of adhesive shall be used 
as a means of supplementary attachment only.  Provide engraved device plate with voltage, 
phase, and amperage on all receptacles operating at other than 120 VAC. 

C. All wiring devices shall be labeled indicating the source panel and circuit.  Label shall be a 
clear, adhesive backed with black letters (ex: DP1-14). 

D. All junction boxes and pull boxes shall be labeled with indelible marker indicating all circuits 
contained within the junction box. 

E. All panelboards incorporating "100 ampere" frame or larger circuit breakers shall be provided 
with laminated phenolic nameplates which identify each circuit breaker.  All circuit breakers in 
the Main Distribution panel shall be provided with same. 

F. All new Electrical Rooms where main service equipment is located, shall be provided with a 
sign, secured to each door at 5'-0" AFF, bearing the following inscription:  "DANGER - HIGH 
VOLTAGE KEEP OUT". 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1. 

B. Comply with NFPA 70 & 70E. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less: 

1. White letters on black field 
2. Legend: Indicate voltage and system or service type. 

B. Raceways and Cables Carrying Circuits at More Than 600 V: 

1. Black letters on an orange field. 
2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING." 
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2.3 LABELS 

A. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible labels 
laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear 
adhesive tape for securing label ends. 

a. Seton 
b. Thomas & Betts 
c. Brady 

B. Snap-Around Labels for Raceways and Cables Carrying Circuits at 600 V or Less: Slit, 
pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit 
diameters of raceways they identify, and that stay in place by gripping action. 

a. Seton 
b. Thomas & Betts 
c. Brady 

C. Self-Adhesive Labels: 
a. Seton 
b. Brady 
c. P-Touch 

2. Preprinted, 3-mil- (0.08-mm-) thick, polyester flexible label with acrylic pressure-
sensitive adhesive. 

a. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, 
protective shield over the legend. Labels sized to fit the cable diameter, such that 
the clear shield overlaps the entire printed legend. 

3. Polyester, thermal, transfer-printed, 3-mil- (0.08-mm-) thick, multicolor, weather- and 
UV-resistant, pressure-sensitive adhesive labels, configured for display on front cover, 
door, or other access to equipment unless otherwise indicated. 

a. Nominal Size: 3.5-by-5-inch (76-by-127-mm). 

4. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag 
manufacturer. 

5. Marker for Tags: Machine-printed, permanent, waterproof, black ink recommended by 
printer manufacturer. 

D. Underground-Line Warning Tape 
a. Brady 
b. Ideal 
c. Seton 

2. Tape: 

a. Recommended by manufacturer for the method of installation and suitable to 
identify and locate underground electrical and communication utility lines. 

b. Printing on tape shall be permanent and shall not be damaged by burial operations. 
c. Tape material and ink shall be chemically inert and not subject to degradation 

when exposed to acids, alkalis, and other destructive substances commonly found 
in soils. 
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3. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and 
ANSI Z535.5. 

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE". 
Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE, 
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE"  

4. Tag: Type ID 

a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, 
a solid aluminum-foil core, and a clear protective film that allows inspection of the 
continuity of the conductive core; bright colored, [continuous-printed on one side 
with the inscription of the utility, ]compounded for direct-burial service. 

b. Width: 3 inches (75 mm). 
c. Overall Thickness: 5 mils (0.125 mm). 
d. Foil Core Thickness: 0.35 mil (0.00889 mm). 
e. Weight: 28 lb/1000 sq. ft. (13.7 kg/100 sq. m). 
f. Tensile according to ASTM D 882: 70 lbf (311.3 N) and 4600 psi (31.7 MPa). 
g. Tensile according to ASTM D 882: 300 lbf (1334 N) and 12,500 psi (86.1 MPa). 

E. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 
1 inch (25 mm) . 

F. Laminated Acrylic or Melamine Plastic Signs: 

1. Engraved legend. 
2. Thickness: 

a. For signs up to 20 sq. inches (129 sq. cm), minimum 1/16-inch- (1.6-mm-). 
b. For signs larger than 20 sq. inches (129 sq. cm), 1/8 inch (3.2 mm) thick. 
c. Engraved legend with white letters on a black face. 
d. Punched or drilled for mechanical fasteners. 

2.4 CABLE TIES 

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, Type 6/6 
nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C) according to ASTM D 638: 12,000 psi (82.7 

MPa). 
3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black, except where used for color-coding. 

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, 
self-extinguishing, one piece, self-locking, Type 6/6 nylon. 

1. Minimum Width: 3/16 inch (5 mm). 
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2. Tensile Strength at 73 deg F (23 deg C) according to ASTM D 638: 12,000 psi (82.7 
MPa). 

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C). 
4. Color: Black. 

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, self-locking. 

1. Minimum Width: 3/16 inch (5 mm). 
2. Tensile Strength at 73 deg F (23 deg C) according to ASTM D 638: 7000 psi (48.2 MPa). 
3. UL 94 Flame Rating: 94V-0. 
4. Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C). 
5. Color: Black. 

2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification products, clean 
substrates of substances that could impair bond, using materials and methods recommended by 
manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other features with 
requirements in other Sections requiring identification applications, Drawings, Shop Drawings, 
manufacturer's wiring diagrams, and operation and maintenance manual. Use consistent 
designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar concealment. 

C. Verify identity of each item before installing identification products. 

D. Install identification materials and devices at locations for most convenient viewing without 
interference with operation and maintenance of equipment. Install access doors or panels to 
provide view of identifying devices. 

E. Apply identification devices to surfaces that require finish after completing finish work. 

F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape, 
with adhesive appropriate to the location and substrate. 
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H. Cable Ties: For attaching tags. Use general-purpose type, except as listed below: 

1. Outdoors: UV-stabilized nylon. 
2. In Spaces Handling Environmental Air: Plenum rated. 

I. Painted Identification: Comply with requirements in painting Sections for surface preparation 
and paint application. 

J. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or 
cable at a location with high visibility and accessibility. 

K. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band 
shall completely encircle cable or conduit. Place adjacent bands of two-color markings in 
contact, side by side. Locate bands at changes in direction, at penetrations of walls and floors, at 
50-foot (15-m) maximum intervals in straight runs, and at 25-foot (7.6-m) maximum intervals 
in congested areas. 

L. During backfilling of trenches, install continuous underground-line warning tape directly above 
cable or raceway at 6 to 8 inches (150 to 200 mm) below finished grade. Use multiple tapes 
where width of multiple lines installed in a common trench or concrete envelope exceeds 16 
inches (400 mm) overall. 

3.3 IDENTIFICATION SCHEDULE 

A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and stencil 4-
inch- (100-mm-) wide black stripes on 10-inch (250-mm) centers over orange background that 
extends full length of raceway or duct and is 12 inches (300 mm) wide. Stencil legend 
"DANGER CONCEALED HIGH VOLTAGE WIRING" with 3-inch- (75-mm-) high black 
letters on 20-inch (500-mm) centers. Stop stripes at legends. Apply stripes to the following 
finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 inches (300 mm) of 
a floor that is in contact with earth or is framed above unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 
3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in 

the building, or concealed above suspended ceilings. 

B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels containing the wiring system 
legend and system voltage. System legends shall be as follows: 

1. "EMERGENCY POWER." 

C. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase. 

1. Color-Coding for Phase-and Voltage-Level Identification, 600 V or Less: Use colors 
listed below for ungrounded service, feeder and branch-circuit conductors. 

a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG  
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b. Colors for 208/120-V Circuits: 

1) Phase A: Black. 
2) Phase B: Red. 
3) Phase C: Blue. 

c. Colors for 480/277-V Circuits: 

1) Phase A: Brown. 
2) Phase B: Orange. 
3) Phase C: Yellow. 

d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a 
minimum distance of 6 inches (150 mm) from terminal points and in boxes where 
splices or taps are made. Apply last two turns of tape with no tension to prevent 
possible unwinding. Locate bands to avoid obscuring factory cable markings. 

D. Install instructional sign, including the color code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

E. Locations of Underground Lines: Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical-fiber cable. 

1. Limit use of underground-line warning tape to direct-buried cables. 
2. Install underground-line warning tape for direct-buried cables and cables in raceways. 

F. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive warning labels. 

1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 

G. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels. 

1. Comply with NFPA 70E and ANSI Z535.4. 
2. Comply with Section 260574 "Overcurrent Protective Device Arc-Flash Study" 

requirements for arc-flash warning labels. 

H. Operating Instruction Signs: Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect. Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 

I. Equipment Identification Labels: On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and operation and maintenance manual. 
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system. Systems include power, 
lighting, control, communication, signal, monitoring, and alarm unless equipment is provided 
with its own identification. 

1. Labeling Instructions: 
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a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine plastic 
label. Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-
mm-) high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are 
required, use labels 2 inches (50 mm) high. 

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label Elevated 
Components: Increase sizes of labels and letters to those appropriate for viewing 
from the floor. 

c. Unless labels are provided with self-adhesive means of attachment, fasten them 
with appropriate mechanical fasteners that do not change the NEMA or NRTL 
rating of the enclosure. 

2. Equipment To Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location provided by 
panelboard manufacturer. Panelboard identification shall be in the form of a self-
adhesive, engraved, laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchgear. 
e. Switchboards. 
f. Transformers: Label that includes tag designation shown on Drawings for the 

transformer, feeder, and panelboards or equipment supplied by the secondary. 
g. Substations. 
h. Emergency system boxes and enclosures. 
i. Motor-control centers. 
j. Enclosed switches. 
k. Enclosed circuit breakers. 
l. Enclosed controllers. 
m. Variable-speed controllers. 
n. Push-button stations. 
o. Power-transfer equipment. 
p. Contactors. 
q. Remote-controlled switches, dimmer modules, and control devices. 
r. Battery-inverter units. 
s. Battery racks. 
t. Power-generating units. 
u. Monitoring and control equipment. 
v. UPS equipment. 

END OF SECTION 26 05 53 
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SECTION 26 24 16-PANELBOARDS  

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. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 

1.3 DEFINITIONS 

A. ATS: Acceptance testing specification. 

B. GFCI: Ground-fault circuit interrupter. 

C. GFEP: Ground-fault equipment protection. 

D. HID: High-intensity discharge. 

E. MCCB: Molded-case circuit breaker. 

F. SPD: Surge protective device. 

G. VPR: Voltage protection rating. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of panelboard. 

1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and 
components indicated. 

2. Include dimensions and manufacturers' technical data on features, performance, electrical 
characteristics, ratings, and finishes. 

B. Shop Drawings: For each panelboard and related equipment. 

1. Include dimensioned plans, elevations, sections, and details. 
2. Show tabulations of installed devices with nameplates, conductor termination sizes, 

equipment features, and ratings. 
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3. Detail enclosure types including mounting and anchorage, environmental protection, 
knockouts, corner treatments, covers and doors, gaskets, hinges, and locks. 

4. Detail bus configuration, current, and voltage ratings. 
5. Short-circuit current rating of panelboards and overcurrent protective devices. 
6. Include evidence of NRTL listing for series rating of installed devices. 
7. Include evidence of NRTL listing for SPD as installed in panelboard. 
8. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
9. Include wiring diagrams for power, signal, and control wiring. 
10. Key interlock scheme drawing and sequence of operations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Panelboard Schedules: For installation in panelboards. Submit final versions after load 
balancing. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For panelboards and components to include in emergency, 
operation, and maintenance manuals. In addition to items specified in Section 017823 
"Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting overcurrent protective 
devices. 

2. Time-current curves, including selectable ranges for each type of overcurrent protective 
device that allows adjustments. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials (spare parts) that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Keys: Two spares for each type of panelboard cabinet lock. 
2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard 

Unless noted otherwise on panel schedules. 
3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, 

but no fewer than three of each size and type. 
4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each 

size and type, but no fewer than three of each size and type. 

1.8 QUALITY ASSURANCE 

A. Manufacturer Qualifications: ISO 9001 or 9002 certified. 
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1.9 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install temporary 
electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NEMA PB 1. 

1.10 FIELD CONDITIONS 

A. Environmental Limitations: 

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work 
in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated: 

a. Ambient Temperature: Not exceeding minus 22 deg F (minus 30 deg C) to plus 
104 deg F (plus 40 deg C). 

B. Service Conditions: NEMA PB 1, usual service conditions, as follows: 

1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet (2000 m). 

C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated: 

1. Notify Engineer no fewer than five working days in advance of proposed interruption of 
electric service. 

2. Do not proceed with interruption of electric service without Engineers written 
permission. 

3. Comply with NFPA 70E. 

1.11 WARRANTY 

A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in 
materials or workmanship within specified warranty period. 

1. Panelboard Warranty Period: 24 months from date of Substantial Completion. 

B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace SPD that fails in materials or workmanship within specified warranty period. 

1. SPD Warranty Period: Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 PANELBOARD COMMON REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. Comply with NEMA PB 1. 

C. Comply with NFPA 70. 

D. Enclosures: Flush and Surface-mounted, dead-front cabinets. 

1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations: NEMA 250, Type 1 
b. Outdoor Locations: NEMA 250, Type 3R  
c. Kitchen & Wash-Down Areas: NEMA 250, Type 4X 
d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4 
e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids: NEMA 250, Type 12. 

2. Height: 64 inches  maximum. 
3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match 

box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts 
and shall have no exposed hardware. 

4. Hinged Front Cover: Entire front trim hinged to box and with standard door within 
hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware. 

5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with 
flanges for attachment to panelboard, wall, and ceiling or floor. 

6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral 
with enclosure body. Arrange to isolate individual panel sections. 

7. Finishes: 

a. Panels and Trim: Steel, factory finished immediately after cleaning and pretreating 
with manufacturer's standard two-coat, baked-on finish consisting of prime coat 
and thermosetting topcoat. 

b. Back Boxes: Galvanized steel.  

E. Incoming Mains: 

1. Location: Top or Bottom. 
2. Main Breaker: As shown on panel schedule 
3. Contactors: Full Service ampacity, poles and size as identified on drawings. 

F. Phase, Neutral, and Ground Buses: 

1. Material: Tin-plated aluminum. 

a. Plating shall run entire length of bus. 

26 24 16 - 4/14-1155A             PANELBOARDS 
 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 

b. Bus shall be fully rated the entire length. 

2. Interiors shall be factory assembled into a unit. Replacing switching and protective 
devices shall not disturb adjacent units or require removing the main bus connectors. 

3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding 
conductors; bonded to box. 

4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated 
from box. 

5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance 
applications. Mount electrically isolated from enclosure. Do not mount neutral bus in 
gutter. 

6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed and 
labeled by an NRTL acceptable to authority having jurisdiction, as suitable for nonlinear 
loads in electronic-grade panelboards and others designated on Drawings. Connectors 
shall be sized for double-sized or parallel conductors as indicated on Drawings. Do not 
mount neutral bus in gutter. 

7. Split Bus: Vertical buses divided into individual vertical sections. 

G. Conductor Connectors: Suitable for use with conductor material and sizes. 

1. Material: Tin-plated aluminum. 
2. Terminations shall allow use of 75 deg C rated conductors without derating. 
3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, 

for larger conductors. 
4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in 

the panelboard. 
5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar 

for each pole in the panelboard. 
6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at 

opposite end of bus from incoming lugs or main device. 
7. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate 

at same end of bus as incoming lugs or main device. 
8. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity 

neutral bus. 

H. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority 
having jurisdiction for use as service equipment with one or more main service disconnecting 
and overcurrent protective devices. Panelboards or load centers shall have meter enclosures, 
wiring, connections, and other provisions for utility metering. Coordinate with utility company 
for exact requirements. 

I. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, 
filler plates, and necessary appurtenances required for future installation of devices. 

1. Percentage of Future Space Capacity: 20 percent or as shown on panel schedules. 

J. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or 
remote upstream overcurrent protective devices and labeled by an NRTL. Include label or 
manual with size and type of allowable upstream and branch devices listed and labeled by an 
NRTL for series-connected short-circuit rating. 
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1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on Drawings, 
but not less than 10,000 A rms symmetrical. 

2. Panelboards rated above 240 V and less than 600 V shall have short-circuit ratings as 
shown on Drawings, but not less than 14,000 A rms symmetrical. 

K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit 
current available at terminals. Assembly listed by an NRTL for 100 percent interrupting 
capacity. 

1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-
circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical. 

2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V 
shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms 
symmetrical. 

2.2 BRANCH-CIRCUIT PANELBOARDS 

A. Standard of Design& Construction is Square D NQ or Preapproved Equals acceptable. 

B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains: Circuit breaker or Lugs only as shown on panel schedules. 

D. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing 
adjacent units. 

E. Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose controller, 
with same short-circuit interrupting rating as panelboard. 

1. Internal Control-Power Source: Control-power transformer, with fused primary and 
secondary terminals, connected to main bus ahead of contactor connection. 

F. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

G. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with 
tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door 
shall permit access to breaker operating handles and labeling, but current carrying terminals and 
bus shall remain concealed. 

H. In general, cabinets shall be installed so that the operating handle of the top branch circuit 
protector will not exceed 78 inches above finished floor and the bottom of the cabinet be not 
less than 12 inches above finished floor. 

I. Minimum branch circuit panel width shall be 20". 

J. All cabinets shall be provided with the proper number and size openings for conduits installed.  
No openings will be permitted which are not to be activated. 
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2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents and as 
identified in the Power System Study. 

1. Thermal-Magnetic Circuit Breakers: 

a. Inverse time-current element for low-level overloads. 
b. Instantaneous magnetic trip element for short circuits. 
c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger. 

2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-
mounted, field-adjustable trip setting. 

3. Electronic Trip Circuit Breakers: 

a. RMS sensing. 
b. Field-replaceable rating plug or electronic trip. 
c. Digital display of settings, trip targets, and indicated metering displays. 
d. Multi-button keypad to access programmable functions and monitored data. 
e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and 

magnitude of fault that caused the trip. 
f. Integral test jack for connection to portable test set or laptop computer. 
g. Field-Adjustable Settings: 

1) Instantaneous trip. 
2) Long- and short-time pickup levels. 
3) Long and short time adjustments. 
4) Ground-fault pickup level, time delay, and I squared T response. 

4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings 
less than NEMA FU 1, RK-5. 

5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault 
protection (6-mA trip). 

6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip). 
7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-

pole configuration. 
8. Subfeed Circuit Breakers: Vertically mounted. 
9. MCCB Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Breaker handle indicates tripped status. 
c. UL listed for reverse connection without restrictive line or load ratings. 
d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor 

materials. 
e. Application Listing: Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting 
circuits. 

f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

g. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key 
shall be removable only when circuit breaker is in off position. 
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h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in 
on or off position. 

i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on 
position. 

B. Fused Switch: NEMA KS 1, Heavy Duty, Type HD; clips to accommodate specified fuses; 
lockable handle. 

1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813 
"Fuses." 

2. Fused Switch Features and Accessories: 

a. Standard ampere ratings and number of poles rated 600V. 
b. Mechanical cover interlock with a manual interlock override, to prevent the 

opening of the cover when the switch is in the on position. The interlock shall 
prevent the switch from being turned on with the cover open. The operating handle 
shall have lock-off means with provisions for three padlocks. 
 

2.4 IDENTIFICATION 

A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, 
and number of poles shall be located on the interior of the panelboard door. 

B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC 
rating. 

C. Circuit Directory: Directory card inside panelboard door, mounted in metal frame with 
transparent protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 
from all other circuits. 

D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with 
transparent plastic protective cover. 

1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it 
from all other circuits. 

E. Circuit Labeling: Branch circuits and Feeders shall be distinctly numbered.  Wiring shall be 
tagged at each circuit breaker with proper circuit number. 

2.5 FUSES  

A. Provide a fuse for each gap in the work.  

B. Fuses specified to be current limiting type, shall be NEMA Class J, and Class L, and shall be 
coordinated with circuit breakers.  Dual element fuses shall be Class RK-5.  Provide three (3) 
spare fuses for each different fuse installed on project.  Fuses shall be manufactured by 
Bussman. 
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C. All fuses for mechanical equipment shall be dual element, time delay, with size as required by 
equipment manufacturer. 

D. The fuse sizes indicated on the drawings are for bidding purposes only.  Actual fuse sizes shall 
be determined by the manufacturer of all HVAC equipment. 

E. Submit an equipment fuse selection chart during shop drawing review that will indicate the 
quantity, size and type of each fuse to be installed at each disconnect.  Identify listing by HVAC 
equipment label, disconnect switch size, fuse type and trip characteristic (size).  Mechanical 
Contractor shall review and approve the fuse chart submission, prior to forwarding to the 
Engineers office. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify actual conditions with field measurements prior to ordering panelboards to verify that 
equipment fits in allocated space in, and comply with, minimum required clearances specified 
in NFPA 70. 

B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1 

C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have 
been subjected to water saturation. 

D. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces. 
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 

B. Comply with NECA 1. 

C. Install panelboards and accessories according to NEMA PB 1.1 

D. Equipment Mounting: 

1. Install panelboards on cast-in-place concrete equipment pads.  
2. Attach panelboard to the vertical finished or structural surface behind the panelboard. 

E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 
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F. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems." 

G. Mount top of trim 90 inches (2286 mm) above finished floor unless otherwise indicated. 

H. Mount panelboard cabinet plumb and rigid without distortion of box. 

I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back 
box. 

J. Mounting panelboards with space behind is recommended for damp, wet, or dirty locations. The 
steel slotted supports in the following paragraph provide an even mounting surface and the 
recommended space behind to prevent moisture or dirt collection. 

K. Install overcurrent protective devices and controllers not already factory installed. 

1. Set field-adjustable, circuit-breaker trip ranges. 
2. Tighten bolted connections and circuit breaker connections using calibrated torque 

wrench or torque screwdriver per manufacturer's written instructions. 

L. Make grounding connections and bond neutral for services and separately derived systems to 
ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, 
and connections to separate ground bars. 

M. Install filler plates in unused spaces. 

N. Stub four 1-inch empty conduits from panelboard into accessible ceiling space or space 
designated to be ceiling space in the future. Stub four 1-inch empty conduits into raised floor 
space or below slab not on grade. 

O. Arrange conductors in gutters into groups and bundle and wrap with wire ties. 

3.3 IDENTIFICATION 

A. Identify field-installed conductors, interconnecting wiring, and components; install warning 
signs complying with requirements in Section 260553 "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads;  
incorporate Owner's final room designations. Obtain approval before installing. Handwritten 
directories are not acceptable. Install directory inside panelboard door. 

C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements 
for identification specified in Section 260553 "Identification for Electrical Systems." 

D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate 
complying with requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 

E. Install warning signs complying with requirements in Section 260553 "Identification for 
Electrical Systems" identifying source of remote circuit. 
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3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, 
and adjust components, assemblies, and equipment installations, including connections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Acceptance Testing Preparation: 

1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, 
and control circuit. 

2. Test continuity of each circuit. 

D. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test for low-voltage air 
circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning: At Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each panelboard. Remove front 
panels so joints and connections are accessible to portable scanner. 

E. Panelboards will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results, with comparisons of the two scans. Include 
notation of deficiencies detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent 
Protective Device Coordination Study." 

C. Load Balancing: After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes 
to achieve load balancing, inform Architect of effect on phase color coding. 

1. Measure loads during period of normal facility operations. 
2. Perform circuit changes to achieve load balancing outside normal facility operation 

schedule or at times directed by the Architect. Avoid disrupting services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment. 
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3. After changing circuits to achieve load balancing, recheck loads during normal facility 
operations. Record load readings before and after changing circuits to achieve load 
balancing. 

4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not 
exceed 20 percent. 

3.6 PROTECTION 

A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain 
temperature according to manufacturer's written instructions. 

END OF SECTION 26 24 16 
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SECTION 26 27 26-WIRING DEVICES 

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. Receptacles, receptacles with integral GFCI, and associated device plates. 
2. Snap switches and wall-box dimmers. 
3. Wall-switch occupancy sensors. 

1.3 DEFINITIONS 

A. EMI: Electromagnetic interference. 

B. GFCI: Ground-fault circuit interrupter. 

C. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

D. RFI: Radio-frequency interference. 

E. TVSS: Transient voltage surge suppressor. 

F. UTP: Unshielded twisted pair. 

1.4 SHOP DRAWINGS 

A. Submit product literature for each device specified. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-
label warnings and instruction manuals that include labeling conditions. 

1.6 GENERAL 

A. Outlet boxes for all interior, flush mounted wiring devices shall be manufactured of code gauge, 
galvanized steel construction.  Minimum box dimension shall be 4" x 4" x 2 1/8" with "tile 
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rings" provided to suit individual applications.  Modify “tile ring” arrangement for equipment 
that requires specific backbox dimensions and openings. 

B. All wiring devices shall be the product of one manufacturer.  Standard of design is Hubbell.  
Pass and Seymour and Leviton equivalents acceptable.  Catalog numbers listed herein are those 
of Hubbell, Inc. 

C. Receptacles for convenience outlets as indicated on the drawings shall be of the duplex, self-
aligning type.  Contacts shall be wide, heavy, long lasting contact spring type equipped for side 
and back wiring with 2 binding screws located on the side of the receptacle. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
1. Hubbell 
2. Pass & Seymour 
3. Or approved equal 

B. Source Limitations: Obtain each type of wiring device and associated wall plate from single 
source from single manufacturer. 

2.2 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 
qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 
under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 
2. Devices shall comply with the requirements in this Section. 

2.3 STRAIGHT-BLADE RECEPTACLES 

A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and FS W-C-596.  

B. Receptacles shall be white urea, molded phenolic rated 20 amperes, 125 VAC, 3-wire, 
grounding type and shall be as manufactured by Hubbell Co. specification grade HBL5362-W. 

C. Special receptacles shall be Hubbell or equal grounding type, heavy duty and special 
configuration receptacles suitable for the loads and current characteristics designated on the 
drawings.  Where designated, furnish each with a matching cord set of approved length.  All 
special receptacles are designated by NEMA configuration, and shall conform to such 
standards. 
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2.4 GFCI RECEPTACLES 

A. General Description: 

1. Straight blade. 
2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 
4. Color: White 

2.5 TOGGLE SWITCHES 

A. Comply with NEMA WD 1, UL 20, and FS W-S-896. 

B. Local switches shall be rated 20 amperes, 120 VAC, or 277 VAC as required and shall equal 
Hubbell Co. Catalog No. 1221-W. 

C. Switches, 120/277 V, 20 A White 

1. Single Pole, Two Pole, 3 way, 4 way: 

D. Pilot-Light Switches, 20 A: 
1. Description: Single pole, with neon-lighted handle, illuminated when switch is "off." 

E. Barrel Style Key-Operated Switches, 120/277 V, 20 A: 
1. Description: Single pole, with factory-supplied key in lieu of switch handle. 
2. Key switches shall be barrel key type, Hubbell HBL 1221XRKL.  Provide two (2) keys 

per switch.  All locks shall be keyed alike.  Provide matching coverplates. 

F. Switches in weatherproof locations shall be push-type Hubbell Company Catalog No. 
1281/1282, with weatherproof cover plates, Hubbell Company, Catalog No. 1795, as required. 

2.6 OCCUPANCY/VACANCY SENSORS 

A. Occupancy sensors shall be Hubbell HMOSS dual technology devices with integral wall switch.  
Sensor shall equal Hubbell ATD1277HI for small areas (under 300 sq. ft.) or ATD1277W for 
larger areas.  Ceiling-mounted devices shall be Hubbell ATD1000C with matching relay/control 
unit, Model CU277A.  Provide additional control units as required for the purpose intended. 

2.7 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces: White, Nylon 
3. Material for Unfinished Spaces: Galvanized steel . 
4. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations. 
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B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-
resistant, die-cast aluminum with lockable cover. 

2.8 EXTERIOR LIGHT CONTROL 

A. Exterior lighting shall be controlled through the use of time switches and/or photodiodes.  Time 
switch shall be Astronomic, one (1) channel, digital type, Tork Company Catalog No. DZS-100.  
Photodiode shall be rated for 277 VAC, Tork Company or approved equal. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 
indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over device 
boxes and do not cut holes for boxes with routers that are guided by riding against outside 
of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 
paint, and other material that may contaminate the raceway system, conductors, and 
cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 
unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced or terminated 
on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 
scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 
Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box is large enough. 

D. Device Installation: 

1. Replace devices that have been in temporary use during construction and that were 
installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is time to connect 
conductors. 
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3. Do not remove surface protection, such as plastic film and smudge covers, until the last 
possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) 
in length. 

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 
conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 
screw. 

6. Use a torque screwdriver when a torque is recommended or required by manufacturer. 
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 
8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted 
receptacles to the right. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 
outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 
and with grounding terminal of receptacles on top. Group adjacent switches under single, 
multigang wall plates. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is 
not required.  

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use P-Touch type 
machine printing with Black letters on white field. 

C. Tests for Convenience Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable. 
3. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
4. Using a test plug, verify that the device and its outlet box are securely mounted. 
5. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit 

breaker, poor connections, inadequate fault current path, defective devices, or similar 
problems. Correct circuit conditions, remove malfunctioning units and replace with new 
ones, and retest as specified above. 
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D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 26 27 26 
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SECTION 262816-ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fusible switches. 
2. Nonfusible switches. 
3. Receptacle switches. 
4. Shunt trip switches. 
5. Molded-case circuit breakers (MCCBs). 
6. Molded-case switches. 
7. Enclosures. 

1.3 DEFINITIONS 

A. NC: Normally closed. 

B. NO: Normally open. 

C. SPDT: Single pole, double throw. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component 
indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data 
on features, performance, electrical characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of NRTL listing for series rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 
6. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device. 
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B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, 
details, and attachments to other work. 

1. Wiring Diagrams: For power, signal, and control wiring.. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals. In addition to items specified in 
Section 017823 "Operation and Maintenance Data," include the following: 

1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 
breakers. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Fuses: Equal to 10% percent of quantity installed for each size but not less than 1 per fuse 
size.  

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member company of NETA or an NRTL. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site 
testing. 

B. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source from 
single manufacturer. 

C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items. Comply with indicated maximum dimensions. 

D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

E. Comply with NFPA 70. 

F. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied 
by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electric service according to requirements indicated: 

1. Notify Engineer no fewer than seven 7 days in advance of proposed interruption of 
electric service. 

2. Indicate method of providing temporary electric service. 
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3. Do not proceed with interruption of electric service without Engineers written 
permission. 

4. Comply with NFPA 70E. 

1.8 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces. Maintain required workspace clearances and required clearances 
for equipment access doors and panels. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton 
acceptable. 

B. Type GD, General Duty, Single Throw Shall Not Be Used. 

C. Type HD, Heavy Duty, Single Throw, 600VAC, 1200 A and Smaller: UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position. 

D. Type HD, Heavy Duty, Double Throw, 600VAC, 1200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, 
lockable handle with capability to accept three padlocks, and interlocked with cover in closed 
position. 

E. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified. 
5. Lugs: Mechanical type, suitable for number, size, and conductor material. 
6. Service-Rated Switches: Labeled for use as service equipment. 

2.2 NONFUSIBLE SWITCHES 

A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton 
acceptable. 

B. Type GD, General Duty, Shall not be used. 
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C. Type HD, Heavy Duty, Single Throw, 600-VAC, 1200 A and Smaller: UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

D. Type HD, Heavy Duty, Double Throw, 600VAC, 1200 A and Smaller: UL 98 and 
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and 
interlocked with cover in closed position. 

E. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground 
conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; 
labeled for copper and aluminum neutral conductors. 

3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

4. Lugs: Mechanical type, suitable for number, size, and conductor material. 

2.3 MOLDED-CASE CIRCUIT BREAKERS 

A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton 
acceptable. 

B. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with 
interrupting capacity to comply with available fault currents. 

C. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger. 

D. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, 
field-adjustable trip setting. 

E. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings: 

1. Instantaneous trip. 
2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I2t response. 

F. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less 
than NEMA FU 1, RK-5. 

G. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style 
fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse 
compartment door. 

H. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations 
with Class A ground-fault protection (6-mA trip). 
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I. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault 
protection (30-mA trip). 

J. Features and Accessories: 

1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material. 
3. Application Listing: Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 

2.4 MOLDED-CASE SWITCHES 

A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton 
acceptable. 

B. General Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit 
withstand rating equal to equivalent breaker frame size interrupting rating. 

C. Features and Accessories: 

1. Standard frame sizes and number of poles. 
2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material. 

2.5 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, 
to comply with environmental conditions at installed location. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 
3. Kitchen & Wash-Down Areas: NEMA 250, Type 4X. 
4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance 
with installation tolerances and other conditions affecting performance of the Work. 

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

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 
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B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic 
Controls for Electrical Systems." 

C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 

E. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical Systems." 

1. Identify field-installed conductors, interconnecting wiring, and components; provide 
warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Acceptance Testing Preparation: 

1. Test insulation resistance for each enclosed switch and circuit breaker, component, 
connecting supply, feeder, and control circuit. 

2. Test continuity of each circuit. 

C. Tests and Inspections: 

1. Perform each visual and mechanical inspection and electrical test stated in NETA 
Acceptance Testing Specification. Certify compliance with test parameters. 

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 
compliance; otherwise, replace with new units and retest. 

3. Perform the following infrared scan tests and inspections and prepare reports: 

a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days 
after Final Acceptance, perform an infrared scan of each enclosed switch and 
circuit breaker. Remove front panels so joints and connections are accessible to 
portable scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of 
each enclosed switch and circuit breaker 11 months after date of Substantial 
Completion. 

c. Instruments and Equipment: Use an infrared scanning device designed to measure 
temperature or to detect significant deviations from normal values. Provide 
calibration record for device. 

4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and 
malfunctioning controls and equipment. 
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D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

E. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results. Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip range as specified in Section 260573 "Overcurrent 
Protective Device Coordination Study." 

END OF SECTION 26 28 16 
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SECTION 26 51 16-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 fluorescent luminaires, lamps, and ballasts. 
2. Luminaire supports. 

1.3 DEFINITIONS 

A. BIM: Building information model. 

B. CAD: Computer-aided design. 

C. CCT: Correlated color temperature. 

D. CRI: Color Rendering Index. 

E. Fixture: See "Luminaire." 

F. IP: International Protection or Ingress Protection Rating 

G. Lumen: Measured output of lamp and luminaire, or both. 

H. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Shop Drawings:  
1. Submit manufacturer’s product literature for fixtures, lamps and ballasts. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include in 
maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes. 
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1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

1. Lamps: Ten Percent of each type and rating installed. Furnish at least one of each type. 

1.7 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's 
laboratory is accredited under the NVLAP for Energy Efficient Lighting Products. 

B. 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, accredited under the NVLAP for Energy Efficient 
Lighting Products, and complying with the applicable IES testing standards. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering 
before shipping. 

1.9 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that 
fail in materials or workmanship within specified warranty period. 

1. Warranty Period: Two years from date of Substantial Completion. 

2. Ballasts shall carry a manufacturer’s 5 year warranty. 

1.10 COORDINATION AND CONTROL 

A. The Electrical Contractor shall furnish a complete complement of luminaries and required 
associated appurtenances including all hangers, lamps and accessory wiring. Provide all labor 
and materials necessary to assemble, install and test the specified equipment in the manner 
indicated. Lighting equipment shall be as described under "Lighting Fixture Schedule" on the 
drawings.  

B. Set, plumb, square and secure all fixtures in walls or ceilings. (Confirm all mounting heights 
with Architect before installation.)  All fixtures in one room location shall be set on the same 
center line and at the same mounting height. Provide plaster frames for plastered or paneled 
ceilings.  

C. Check carefully final ceiling finished schedule for all rooms prior to ordering fixtures. Fixtures 
which have been ordered incorrectly so as not to match ceiling construction and finish shall be 
changed at the Contractor's expense.  
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D. Provide all miscellaneous factory furnished supports required to span steel joints or as required.  
Suspend ceiling fixtures to structural system with at least two (2) attachements to structure. 
Ceiling system shall not be the only means of support of the lighting system.   

E. Fixtures installed in damp areas shall be equipped with neoprene gaskets and anodized 
aluminum frames.  

F. Coordinate fixture installation and connection with all other trades on the job. T-Bars, ceiling 
panels, lights, air conditioning diffusers, smoke detectors and other equipment shall all be 
symmetrically installed with provisions made for integrating the T-Bars and miscellaneous 
equipment with the lighting equipment. Failure to coordinate this will result in relocation of 
ceiling components as directed by the Engineer.   

G. A manufacturer’s standard fixture is designated on the drawings for each of the fixtures in order 
to establish a standard of quality, a finish, and a desired effect. The catalog numbers used for 
this designation are not intended to completely specify the fixture mounting requirements and 
coordination of such mountings with final finished ceiling. Such coordination is the 
responsibility of the Contractor. All recessed fixtures shall be provided with thermal cutout 
protection per N.E.C.  

H. All required concrete foundations, pedestals, bases and bolt covers for outdoor lighting shall be 
the responsibility of the Electrical Contractor.  Ground rods for site lighting fixtures shall be 
provided in lengths to obtain a minimum of 8'-0" contact with earth, but not less than 10'-0" in 
length.  

I. All inoperable lamps shall be replaced with new lamps during the course of construction, up to 
and including the date of final acceptance of the building.   

J. Fixture sound levels shall not exceed ASHRAE NC-30 design goals in area to which they are 
applicable. Fluorescent ballast acoustic noise level shall be no louder than General Electric 
Company rating "A". 

K. All new lighting fixtures with alzak type reflectors shall be thoroughly cleaned of all 
fingerprints, dust, etc. in accordance with the manufacturer’s recommendations.  Fixtures shall 
retain factory installed plastic covers until date of substantial completion. 

PART 2 - PRODUCTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by 
a qualified testing agency, and marked for intended location and application. 

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated 
class and division of hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for 
indicated class and division of hazard by FM Global. 

D. UL Compliance: Comply with UL 1598. 

E. Nominal Operating Voltage: 120 V ac 
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2.2 BALLASTS FOR LINEAR FLUORESCENT LAMPS 

A. General Requirements for Electronic Ballasts: 

1. Comply with UL 935 and with ANSI C82.11. 
2. Designed for type and quantity of lamps served. 
3. Ballasts shall be designed for .85 BF. 
4. Sound Rating: Class A. 
5. THD Rating: Less than 10 percent. 
6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better. 
7. Lamp Current Crest Factor: 1.7 or less. 
8. Power Factor: 0.98 or higher. 
9. Parallel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C82.11 and shall 

be connected to maintain full light output on surviving lamps if one or more lamps fail. 

B. Luminaires controlled by occupancy sensors shall have programmed-start ballasts. 

2.3 FLUORESCENT LAMPS 

A. T8 rapid-start lamps, rated 32-W maximum, nominal length of 48 inches (1220 mm), 2800 
initial lumens (minimum), CRI of 80 (minimum), color temperature of 3500 K, and average 
rated life of 20,000 hours unless otherwise indicated. 

B. All fixtures shall be complete with the lamp sizes specified. Lamp wattage and type shall be in 
accordance with the wattage recommended by the fixture manufacturer, or as needed in the 
area.  Lamps shall be as manufactured by General Electric, Philips or Sylvania.   

C. In general, tri-phosphor, T-8 type linear fluorescent and 4 pin, hardwired compact fluorescent 
lamps shall be used; however, other type lamps shall be furnished as directed by the Architect 
or as indicated in fixture schedule.  All linear fluorescent lamps shall have a color temperature 
of 3500ºK; have a minimum CRI of 80. Compact fluorescent lamps shall have a color 
temperature of 3500ºK. 

2.4 REPLACEMENT LAMPS 

A. Replacement Lamps:  At the time of substantial completion and prior to final system 
acceptance, replace lamps in lighting fixtures which are observed to be noticeably dimmed after 
Contractor's use and testing.  Engineer shall be the final judge as to the requirements of lamp 
replacement.   

B. Furnish stock or replacement lamps amounting to 10 percent (but not less than one lamp in each 
case) of each type and size lamp used in each type fixture.  Round up all fractional quantities of 
lamps (i.e.: 31 fixtures = 3.1 lamps = 4 lamps. 

C. Catalog and inventory all spare lamps to be turned over to the Owner at project completion.  
Obtain Owner’s signature on inventory and provide one copy of inventory sheet in each O & M 
Manual. 
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2.5 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Diffusers and Globes: 

1. Clear, UV-stabilized acrylic 
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to 

yellowing and other changes due to aging, exposure to heat, and UV radiation. 
3. Lens Thickness: At least 0.125 inch (3.175 mm) minimum unless otherwise indicated. 

C. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels 
where they will be readily visible to service personnel, but not seen from normal viewing angles 
when lamps are in place. 

1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI for all luminaires. 

2.6 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining 
components are acceptable if they are within the range of approved Samples and if they can be 
and are assembled or installed to minimize contrast. 

2.7 LUMINAIRE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 
for channel and angle iron supports and nonmetallic channel and angle supports. 

B. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, [12 gage (2.68 mm)].  

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical 
connections before fixture installation. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated. 

C. Install lamps in each luminaire. 

D. Coordinate layout and installation of luminaires and suspension system with other construction 
that penetrates ceilings or is supported by them. 

E. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or wall. 
4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 

percent of luminaire weight and vertical force of 400 percent of luminaire weight. 

F. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 
2. Attached to ceiling structural members at four points equally spaced around 

circumference of luminaire. 
3. Trim ring flush with finished surface. 

3.3 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with requirements for 
identification specified in Section 260553 "Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

B. Operational Test: After installing luminaires, switches, and accessories, and after electrical 
circuitry has been energized, test units to confirm proper operation. 

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. 
Verify transfer from normal power to battery power and retransfer to normal. 

C. Luminaire will be considered defective if it does not pass operation tests and inspections. 

D. Prepare test and inspection reports. 

END OF SECTION 26 51 16 
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SECTION 27 51 20 – AUDITORIUM SOUND SYSTEM 
 
 
PART 1- GENERAL 
 
 
1.1 GENERAL PROVISIONS 
 

A. Applicable provisions of the entire specification, including Addenda, shall govern this 
section as fully as if repeated herein. 

 
1.2 SUMMARY 
 

A. The contractor shall furnish all equipment, accessories and material required for the 
installation of a comprehensive professional sound system for the Auditorium in strict 
compliance with these specifications and applicable contract drawings.  Any material 
and/or equipment necessary for the proper operation of the system, which is not specified 
or described herein, shall be deemed part of this specification. 
 

B.         The scope of work will be to relocate the existing auditorium sound system dimmer board 
currently located on the stage and relocate same to the Control Room. Provide a 
redundant, small scale Auxiliary station on the stage for local operation of the system and 
modify the existing sound system amplifier and distribution system to accommodate 
these changes. 

 
 
1.3 QUALITY ASSURANCE 
 

A. Codes and Standards:  Provide products and materials conforming to the following: 
 

1. Electronic Industries Association (EIA):  Comply with the following EIA 
standards: 

 
a. RS-160 Sound Systems 
b. RS-299-A Loudspeakers, Dynamic Magnetic Structures and Impedance 
c. RS-310-C Racks, Panels & Associated Equipment 
d. SE-101-A Amplifiers for Sound Equipment 
e. SE-103 Speakers for Sound Equipment 

 
2. National Fire Protection Association (NFPA):  Provide work complying with 

applicable requirements of NFPA 70 "National Electrical Code" including, but 
not limited to the following: 

 
a. Article 250 Grounding 
b. Article 300 Part A.  Wiring Method 
c. Article 310 Conductors for General  Wiring 
d. Article 725 Remote Control, Signaling  Circuits 
e. Article 800 Communication Systems 

 
3. Comply with requirements of Underwriters Laboratories, Inc. (UL) 50. "Cabinets 

and Boxes." 
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B. Certification:  Provide certificate of compliance with the referenced standards from the 
equipment manufacturer. 

  
 
1.4 SUBMITTALS 
 

A. Provide submittals as follows: 
 

1. Shop drawings:  Provide a floor plan diagram of the system installation details, 
indicating device locations, component wiring, proposed wire routing, rough-in 
and all other installation information.  Provide wiring diagrams for all field 
devices and riser diagram of system layout.   

 
2. Provide complete catalog data sheets of all major components, including but not 

limited to: 
 

a. Integrated speaker control and fire alarm communication, equipment 
racks and equipment. 

 
b. Entire Products Section of this specification. 

 
c. Backboxes and specialty rough-ins. 

 
d. Wire, cable, jacks and termination fields. 

 
 
1.5 CONTRACTOR QUALIFICATIONS 
 

A. The installation (electrical) contractor shall hire the services of a sound system contractor 
to supply the equipment, design, supervise and complete final checkout and certification 
procedures.  

 
B. The sound system contractor shall be a factory authorized sales and service distributor of 

the specified equipment, and must provide with his submittals manufacturer 
documentation stating that they are in fact authorized distributors of the specified 
equipment.  

 
C. Provide installation supervision by personnel, who are factory authorized service 

representatives of the specified equipment manufacturer and who currently provide 
maintenance service for equipment of the type specified. 

 
 
1.6 APPROVED EQUIPMENT 
 

A. This specification is based upon equipment produced by various manufacturers.   The 
local system integrator authorized manufacturer’s representative for all products is B & B 
Sound, Inc. (302) 697-2155. 

 
B. Equal substitutes will be considered during the bidding period only. Only packages that 

are comprehensive and detail all operating and performance criteria will be considered. 
 

C. The System Integrator shall perform all start up services; supervision during installation 
and testing and final acceptance. 

27 51 20 - 2/14-1155A   AUDITORIUM SOUND SYSTEM  

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 
 

D. System Integrator shall be a Factory authorized dealer and one certified BSS sound web 
dealer. 

 
 
1.7 GENERAL 
 

A. The intent of this specification is to provide a complete and satisfactory operating system 
for the pickup, amplification, distribution and reproduction of voice and other audio 
program material.  All equipment and installation material required to fulfill the above 
shall be furnished whether or not specifically enumerated herein or on the drawings.  All 
necessary hookup and installation shall be by a factory approved representative.  The 
installation supervisor shall also instruct the personnel designated by the owner as to 
correct operation of the system.  A minimum of 4 hours time for this shall be included in 
the bid. 

 
B. The contractor shall provide three complete sets of the following data, upon completion:  

installation wiring diagrams, complete instruction manuals, schematic drawings and 
service instructions. 

 
C. The system shall be guaranteed for a period of one year from the date of substantial 

completion, against defective materials, design and installation.  Any defects shall be 
repaired/replaced at no expense to the owner during normal business hours. 

 
D. The work herein specified shall be performed by fully competent workmen, in a thorough 

manner.  All materials furnished by the contractor shall be new, and all work shall be 
completed to the satisfaction of the architect, engineer and owner. 

 
E. At the time of submittal, the contractor shall submit a complete and accurate listing of all 

major items of equipment to be used in assembling the system, including all items of 
equipment listed under this specification, as well as contractor's block diagrams 
indicating the proposed interconnection of all equipment to be furnished.  All 
modifications of standard equipment necessary to meet specifications shall be explained 
fully and must be accompanied by schematic diagrams. 

 
F. All equipment, except portable equipment, shall be held firmly in place.  This shall include 

loudspeakers, amplifiers, cables, etc. (The exception to this rigid-mounting clause is, of 
course, when it is required to use resilient shock mounting to de-couple the array from the 
structure it is being mounted in.)  Fastenings and supports shall be adequate to support their 
loads with a safety factor of at least five (5).  All switches, connectors, outlets, cables, etc., 
shall be clearly, logically and permanently marked during installation. 
 

G. The contractor must take such precautions as are necessary to guard against 
electromagnetic and electrostatic hum, to supply adequate ventilation and to install the 
equipment so as to provide minimum safety to the person who operates it. 

 
H. Care shall be exercised in wiring so as to avoid damage to the cables and to the 

equipment.  All joints and connections shall be made with rosin-core solder or with 
mechanical connectors approved by the engineer.  All wiring shall be executed in strict 
adherence to standard broadcast practices. 

 
I. The contractor shall submit to the engineer a "certificate of completion" to assure that the 

system has passed all the tests required in subsequent part of this specification and is in 
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proper operating condition.  Final tests shall be made in the presence of the engineer, who 
shall be notified of the test date a minimum of five (5) days prior to that date. 

 
J. All wiring shall be type CMP, communications plenum, and install concealed in ceiling 

spaces and walls.  Wiring shall be run in bridle rings spaced a maximum of 6 feet apart.  
Where wiring must be run down walls exposed, or installed in areas without a suspended 
acoustic ceiling, Contractor to contact the Architect for further direction for finished 
areas. 

 
 
1.8 SYSTEM DESCRIPTION 
 

A. The professional sound system shall consist of a floor mount 19” equipment cabinet (with 
digital sound reinforcement processor, amplifiers, automatic mixer/pre-amplifier, 
equalizers, feedback eliminator, CD changer, wireless microphone receivers, storage 
drawer, AC power sequencers, and multi-outlet power strip), (4) wall mounted speakers, 
(3) wired microphones with jacks and (3) wireless microphones. 

 
B. Provide interface with main school intercommunications system to allow emergency 

interruption of local program material and broadcasting of intercommunications system 
audio source. 
 

PART 2 - PRODUCTS 
 
 
2.1 Auditorium Sound System- Control Room 
 
 Manufacturer  Model   Qty  Description   
 
 JBL   AM 4212/95-WH 4  High Power Loudspeaker 
 JBL   MTU 3-WH  4  U-Bracket for AM 4212/95-WH 
 Crown   CTs-2000  1  Power Amplifier 
 DBX   220i   1  Signal Processor 
 DBX   ZC-2   1  Zone Controller for rear speakers 
 Furman   PS-ProII  1  Power Sequencer 
 Rane   MLM-103  1  Audio Mixer 
 Shure   SLX24/Beta58  2  Wireless Hand Held Microphone 

System 
 Shure   UA-844   1  Wireless Antenna Combiner 
 Shure   UA-820   2  1/2 Wave Antenna 
 
2.2 Auditorium Sound System- Stage Front 
 
 Manufacturer  Model   Qty  Description   
 
 Williams Sound  PPA-375 PRO  1  Assisted Listening System 
 Williams Sound  PPA-R35E  AR  Assisted Listening Receivers (as 

required for 20 total receivers) 
 Williams Sound  RPK-005  1  PPA-375 Rack Mount kit 
 Williams Sound  ANT-024  1  Remote Transmitter Antenna 
 Williams Sound  IDP-008  AR  Wall Plaque (to be placed at each 

entrance) 
 Mid-Atlantic  DWR-24-22PD  1  Equipment Rack 
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 Mid-Atlantic  D4   1  Rack Drawer 
 Mid-Atlantic  EB Series  AR  Blank Rack Panels 
 Mid Atlantic  RM I Dock  1  Rack Mount Dock for iPod  
 West-Penn  25226B   AR  14 GA Plenum Speaker Cable 
 West-Penn  25291   AR  22 GA Plenum Microphone Cable 
 Rapco   LTI-BLOX  1  Lap Top Interface 
 A/V Contractor  RF   AR  Material to Remote Mount 

Wireless Antennae 
 A/V Contractor  RF   AR  Material to Remote Mount 

Assisted Listening System 
Antennae 

 
PART 3 - EXECUTION 
 
 
3.1 INSTALLER’S RESPONSIBILITIES 
 

A. The installer shall coordinate the installation of the sound system equipment with the 
manufacturer’s authorized representative. 

 
B. All conductors and wiring shall be installed according to the manufacturer's 

recommendations. 
 

C. It shall be the Installer's responsibility to coordinate with the supplier, regarding the 
correct wiring procedures before installing any conduits or conductors. 

 
D. Electrical contractor shall provide all 120VAC circuits as required by the sound system 

vendor at no additional cost to the Owner. 
 
E.         Electrical contractor shall provide two (2)-2” Conduits from stage front to Control Room 

with pullrope for installation of required cabling by sound system contractor. 
 
 
3.2 INSTALLATION OF SYSTEM COMPONENTS 
 

A. System components shall be installed in accordance with the latest revisions of the 
appropriate NFPA pamphlets, the requirements contained herein, National Electrical 
Code, local and state regulations, and other applicable authorities having jurisdiction 
(AHJ). 

 
 

B. All wiring shall be type CMP for plenum installations.  All sound system cable shall be 
installed above the acoustic ceiling or contained in building walls. Where a device is 
mounted on a masonry wall, install conduit stub within wall from device backbox to top 
of wall.  All wiring shall be concealed and all backboxes recessed, where possible. 
Coordinate exact conduit routing, type and method with the owner’s representative and 
receive approval prior to installation.  
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C. Where wiring is run above acoustic ceiling space, install cables in bridle rings connected 
to the building steel supports.  Install bridle rings every 6 feet.  Cables shall not be tie-
wrapped to any pipes. Provide separate cable runs for speaker and microphone cables. 
These circuit wires cannot be installed within the same bundle of wires. 

 
D. Wire and cable shall be U.L. listed and be plenum rated, type CMP. 

 
E. Raceway containing conductors identified as “Sound System” conductors shall not 

contain any other conductors and no AC current carrying conductors shall be allowed in 
the same raceway with the DC fire alarm detection and signaling conductors. 

 
F. It shall be the responsibility of the contractor to coordinate the exact location of all 

installed equipment with all applicable trades. 
 

G. Speaker circuit cables shall be run in separate bridle rings and conduit from microphone 
cables.  Intercom wiring shall be run in it’s own dedicated bridle rings.  These wiring 
runs shall be separated by at least 3 feet from each other. 

 
 
3.3 WARRANTY 
 

A. The contractor shall leave the sound system in proper working order, and without additional 
expense to the owner, shall replace any defective materials or equipment provided by them 
under this contract within one (1) year from the date of substantial completion.  Warranty 
work shall be completed during normal business hours, a maximum of 24 hours after 
notification of the service request. 

 
 
3.4 FINAL TEST 
 

A. Before the installation shall be considered complete and acceptable by the awarding 
authority, a test on the system shall be performed as follows: 

 
1. The contractor's job foreman, in the presence of a representative of the owner, 

shall operate all aspects of the sound system to ensure proper performance and 
correct audio duplication. 

 
3.5 AS-BUILT DRAWINGS, TESTING AND MAINTENANCE INSTRUCTIONS 
 

A. As Built Drawings: 
 

1. Complete set of reproducible "as-built" drawings showing installed wiring, 
specific interconnections between all equipment, and internal wiring of the 
equipment shall be delivered to the owner upon completion of system. 

 
B. Operating and Instruction Manuals 
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1. Three (3) complete sets of operating and instruction manuals, each placed in a 3-
ring binder, shall be delivered to the owner upon completion.  Each manual shall 
contain a copy of the as-built sound system drawings. The instruction period for 
the Owner or its representatives shall be two (2) 4-hour sessions performed 
during normal business hours. 

 
 

END OF SECTION 27 51 20 

AUDITORIUM SOUND SYSTEM  14-1155A/27 51 20 - 7 

NOT F
OR B

ID
DIN

G P
URPOSES



LAKE FOREST HIGH SCHOOL RENOVATIONS LAKE FOREST SCHOOL DISTRICT 
 
 
SECTION 28 05 00-TELECOMMUNICATION SYSTEMS RACEWAY 
 
 
PART 1 - GENERAL 
 
 
1.1 GENERAL PROVISIONS 
 

A. Applicable provisions of the entire specification, including Addenda, shall govern this 
section as fully as if repeated herein. 

 
B. Refer specifically to the technical provisions of the Division 26 Specifications in their 

entirety. 
 
 
1.2 SCOPE OF WORK 
 

A. The work under this section of the specification shall include all labor, materials, 
appliances and services necessary for and incidental to the primary completion of the 
security and telecommunication raceway system for this structure and related work as 
shown, implied or required by the drawings and/or described hereinafter. 

 
B. The extent of the security and telecommunication system for this project will be to 

provide all raceways, backboxes, access through inaccessible plenums and ancillary 
components for a complete raceway system. 

 
C. Bids for cabling and hardware (security and telecommunication) shall be bid separately. 

 
D. Security System shall consist of CCTV, Access Control and Intrusion Detection Systems.  

This/These contract(s) will be bid separately and shall be fully coordinated by this 
contractor. 

 
 
PART 2 - PRODUCTS 
 
2.1 RACEWAY SYSTEM - TELECOMMUNICATION SYSTEM 
 

A. Backboxes for telecommunication outlets (data or voice) shall be 4-11/16 x 4-11/16" x 2-
3/4" with a single gang tile ring at all stations. Extend 1” concealed conduit from each 
outlet and terminate above accessible ceiling or as  noted on drawings with 90̊ bend and 
insulating bushing. 

 
B. Provide polyethylene pullropes in all conduits. 

 
C. All conduits shall be provided with insulated bushing to protect conductors from damage. 

 
D. Provide UL approved J-hooks to support cables above ceilings, secured on 5' - 0" 

intervals. 
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PART 3 - EXECUTION 
 
 
3.1 Installation shall be free of defects of workmanship, raceways and outlet boxes shall be void of 

mortar, construction debris, dirt, water, or other deleterious matter. 
 
 
3.2 Electrical contractor shall guarantee a raceway system free of defects of material and 

workmanship.  In the event that the Security and telecommunication contractors cannot install 
wires or devices onto or within the system, the Electrical contractor shall remove all obstructions, 
to the satisfaction of the Architect and Engineer at no additional expense to the Owner. 

 
 
3.3 All conduits shall be provided with insulated bushing to protect conductors from damage. 
 
 

END OF SECTION 28 05 00 
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	E. Obtain Certificates of Approval and/or Acceptance as specified or required in compliance with regulations of agencies having jurisdiction.  Work shall not be deemed complete until such Certificates have been delivered to the Engineer.
	F. Testing shall prove conclusively that Electrical systems operate properly, efficiently and quietly in accordance with intent of drawings and specifications.

	1.06 CLEANING
	A. Each Contractor and/or Sub-Contractor who is responsible for execution of individual sections of work shall be responsible for the following:
	1. Removal of all lumber, refuse, metal, piping and debris from site resulting from their work.
	2. Cleaning drippings resulting from their work, etc., from finished work of other trades.
	3. Cleaning, polishing, waxing of their work as required.

	B. After testing, and acceptance of all work by the Engineer and the Owner, each Contractor shall thoroughly clean all equipment and material involved in their Contract to the satisfaction of the Engineer.

	1.07 INSTRUCTING OWNER'S PERSONNEL
	A. After all tests and adjustments have been made, each Contractor shall fully instruct the representatives of the Owner in all details of operation of the equipment installed under their contract.
	B. Each Contractor shall operate their equipment for sufficient length of time to satisfy Engineer that requirements of Contract Documents have been fulfilled.

	1.08 OPERATING AND MAINTENANCE MANUALS
	A. Each Contractor shall provide three (3) copies of printed instructions to the Engineer upon completion of installation.  Instructions shall be bound in separate, hardback, 3-ring loose leaf binders.
	B. Instruction books shall be prepared by sections and contain detailed operating and maintenance instructions for all components of all systems, including wiring, and schematic diagrams necessary for clarity.  The cover of each binder shall be identi...
	C. Each section shall have labeled tabs and be clearly marked with equipment or system name and contain detailed parts list data, ordering information therefore and the name, address and telephone number of the closest supply source.
	D. All instructional data shall be neatly and completely prepared to the satisfaction of the Engineer.
	E. One (1) copy of each final, UApprovedU shop drawing shall be included in each Operating & Maintenance Manual.
	F. One (1) copy of the Operating and  Maintenance Manual shall be provided in electronic format on CD/DVD. Everything included in the bound O&M Manual shall be included in electronic format.

	1.09 GUARANTEE
	A. All material, equipment and workmanship provided by each Contractor shall be in first class operating condition in every respect at time of acceptance by Owner.  Acceptance by the Owner shall be by letter to this effect written to each Contractor.
	B. Each Contractor shall unconditionally guarantee in writing all materials, equipment and workmanship for a period of two (2) years from date of acceptance by Owner. During the guarantee period each Contractor shall repair or replace, at their own ex...
	C. Guarantee shall also include restoration to its original condition of all adjacent work that must be disturbed in fulfilling this guarantee.
	D. All such repairs and/or replacements shall be made without delay and at the convenience of the Owner.
	E. Guarantees furnished by Sub-Contractors and/or equipment manufacturers shall be counter-signed by the related Contractor for joint and/or individual responsibility for subject item.
	F. Manufacturers’ equipment guarantees or warranties extending beyond the guarantee period described above shall be transferred to the Owner along with the contractor's guarantees.

	1.10 ENTRANCE OF EQUIPMENT
	A. Each Contractor shall perform all necessary rigging required for completion of work under their contract.

	1.11 VISIT TO SITE
	A. Due to the nature of the work involved under this contract, all bidders are required to thoroughly examine the site.
	B. Bidding Contractors shall thoroughly review Contract Documents prior to visiting the site, take Contract Documents to site and thoroughly explore to any extent necessary, the existing conditions as relating to fulfilling the requirements of this Co...
	C. If discrepancies are noted between requirements of Contract Documents and existing conditions, Contractor shall so indicate to Engineer during bidding period and receive clarification before bidding. Failure to comply with this requirement will res...
	D. Extras will not be considered for any work relating to connections with existing systems or adaptability of new systems to existing structures.
	E. Submission of proposals shall be considered evidence that Contractors have complied with the requirements of this Article.

	1.12 AS-BUILT DRAWINGS
	A. During the course of the work, maintain a record set of drawings on which shall be marked the actual physical location of all underground, above ground and crawl space conduit, outlets, wiring devices, lighting fixtures, panelboards, access panels,...
	B. As built drawings shall be maintained by the contractor and updated on a daily basis. Current As-Built drawings shall be brought to each construction meeting.
	C. Include on the record set, all formal modifications to the contract documents including but not limited to: addendum items, responses to RFI’s (field directives), ASI’s, change order items and underground obstructions.
	D. At project completion, obtain a READ ONLY set of contract documents from the Engineer in AutoCAD 2010 (or later) .dwg format. Copy the source documents and create new documents, modifying the original files by incorporating all items noted on the r...
	E. For each drawing, make one (1) .dwg file and one (1).pdf file and copy all files onto a single Digital Video Disk (DVD). Make one (1) additional copy of the DVD. Using the new AutoCAD files, make four (4) prints of the As Built drawings. Incorporat...
	F. In cases where the prime contractor or subcontractors are required to design and/or submit original shop drawing documents, prepared by the respective contractors for submission to State Agencies (i.e.: sprinkler, fire alarm, etc.), each respective...

	1.13 SERVICING OF EQUIPMENT AND SYSTEMS
	A. After work has been completed under the Electrical contract, and prior to final acceptance tests, each Contractor shall have manufacturers or their authorized agents of the equipment and material installed, completely check their equipment and put ...
	B. Prior to expiration of the guarantee period, each contractor shall check all equipment, materials and systems installed under his contract, make necessary adjustments and/or replacements, and leave systems in first class operating condition.

	1.14       CONTINUITY OF SERVICES
	A. Generally, no action shall be taken by the Electrical Contractor that will interrupt any of the existing building services for this building or any other building until previously arranged with the Engineer and Owner or their authorized representat...
	B. Should any service be interrupted by this Contractor, the Contractor causing such interruption shall provide immediately all labor, including overtime if necessary, and all material and equipment necessary for restoration of such service.

	1.15     MANUFACTURER'S AND SUB-CONTRACTORS LIST
	A. Before ordering any material or equipment unit, and not later than twenty (20) working days after signing of contracts each Contractor shall submit a list of Manufacturers, Sub-Contractors and Suppliers showing make, type, manufacturers name and tr...
	B. The list, when accepted, shall be supplementary to specifications, and no variations therefrom will be permitted except with the approval of the Engineer.
	C. No shop drawings will be processed until the Contractor has satisfactorily completed the requirements of this Article.

	1.16  SHOP DRAWINGS
	A. Prior to submission of shop drawings, the Contractor shall notify the Engineer of any site conditions differing from those indicated or specified.
	B. Prepare shop drawings by careful reference to drawings and specifications.
	C.   Identify each shop drawing by Job Name and reference to applicable Specification Article number.
	D. Shop drawing data for all equipment, shall include, but not be limited to, the following:
	1. Manufacturers' catalog designation, photographs and specifications.
	2. Full electrical data, including specifically, electrical characteristics.
	3. Dimensions, capacities, ratings, material and finish.
	4. Such other detailed information as required for proper evaluation.

	E. Review Time:
	1. Allow two (2) weeks for the Engineer's processing of each submittal, exclusive of Owner or others in the processing chain. Allow a longer time period where processing must be delayed for coordination with subsequent submittals.

	F. Submission of shop drawings for electric motor starters shall include a tabulation listing:
	1. The equipment the starter is intended to control.
	2. Horsepower.
	3. Voltage.
	4. Phase.
	5. Full load amperes.
	6. The manufacturer's number or type.
	7. Overload heater numbers and amperage.
	8. Quantity of auxiliary contacts.
	9. Pushbutton arrangement.
	10. Pilot light arrangement if applicable.

	G. Each Contractor shall examine all shop drawings before submission for review.  Each Contractor shall then forward all shop drawings with their initialed approval shop drawing stamp and by so doing the Contractor thereby represents that he has deter...
	H. Shop drawings smaller than 8-1/2 x 11 shall be secured to letter size paper of this size.
	I. Material and equipment installed or used without shop drawing review are subject to rejection by the Engineer.
	J. Corrections or comments made on shop drawings during review by the Engineer do not relieve the contractor from compliance with requirements of the drawings and specifications. Such review shall be only for general conformance with the design concep...
	1.17 GENERAL COORDINATION
	A. Installation work of all indicated electrical equipment shall include providing all labor, supervision, and all means of construction to install the indicated equipment and systems.
	B. All work shall be installed a first class, neat, and workmanlike manner by mechanics skilled in the trade involved.  All details of the installation shall be mechanically and electrically correct.  Should the Engineer direct removal, change, or ins...
	C. Drawings are generally indicative of the work to be installed, but do not indicate all bends, fittings, boxes, and specialties which may be required, or the exact locations of all conduits.  Contractor shall investigate structure and finish conditi...
	D. Electrical junction boxes, pull boxes, switches and controls and other apparatus requiring periodic maintenance and operation shall be accessible.  Provide access panels as required.
	E. Review by the Engineer of materials, drawings, or equipment submitted by the Contractor in the shop drawing review phase shall be considered general only, and shall be an aid to the Contractor in carrying out his work. Such review does not relieve ...

	1.18 WEATHERPROOF EQUIPMENT
	A. All electrical apparatus such as outlet boxes, switches, manual starters, disconnect switches, combination switches, and starters, motor starters, receptacles and plugs, etc., in the following areas shall be of the weather resistant or weatherproof...

	1. At all locations on drawings where equipment is noted "WP".
	2. Where required by local authorities or the NEC.
	3. On exterior face of buildings, except under canopies, case boxes must be used with gasket connection to fixtures.  Where conduit enters or leaves a weatherproof junction box, seal the end of the conduits entering the box.
	4. In those areas requiring weatherproof installation, the following equipment shall be flush type:  tumbler switches, thermal switches or manual motor switches, and receptacles unless noted; except floor motor outlets and receptacles which shall exte...
	5. Equipment other than that listed above, in areas to be weatherproofed, shall be of the surface type and shall generally include disconnect switches, combination switches and starters and motor starters.
	6. Surface mounted boxes with electrical apparatus in areas requiring weatherproof installation shall be cast conduit type with matching covers.  All switch receptacle covers shall be of rust resisting metal.
	1.19 UTILITY COMPANY CONNECTIONS
	A. The information given regarding methods and materials for connection to the existing electric equipment or any other system and Electric Company, Telephone Company, cable T.V. Company, or any other utility represents the best information available ...
	2.01      MATERIALS AND EQUIPMENT
	A. All materials and equipment shall be new and shall conform to the grade, quality and standards specified herein.
	B. All equipment offered under these specifications shall be limited to products regularly produced and recommended for service ratings in accordance with engineering data or other comprehensive literature made available to the public and in effect at...
	C. Items such as motors, starting equipment, vibration isolating devices, and all other equipment and material, where applicable and practicable, shall each be of one manufacturer.
	D. Equipment shall be installed in strict accordance with manufacturer's instructions for type and capacity of each piece of equipment used.  These contractors shall obtain these instructions which will be considered part of these specifications.  Typ...
	E. All material used for this contract shall be unused and of the latest model or design available.
	F. Equipment shall be installed in strict accordance with manufacturer's recommendations and details.
	G. Materials not specifically described but indicated or incidentally required shall be acceptable to the Architect and/or Engineer.  Submit shop drawings if such are required by Architect or Engineer.
	H. Materials shall be delivered, stored and handled so as to preclude injury by weather, dirt or abrasion.

	2.02 EQUIPMENT SUBSTITUTIONS (VARIATIONS)
	A. Refer specifically to Section 01 25 00 for product substitution requirements.

	2.03 VIBRATION ELIMINATION
	A. The Electrical Contractor shall provide vibration isolation support provisions for all moving or rotating equipment, machinery and transformers when such provisions are not furnished and/or integrally mounted by the equipment manufacturers.  Equal ...
	B. Provide all rotating or moving machinery or equipment suspended from building structure with approved resilient suspension mountings.
	C. All final electrical connections to moving or vibrating equipment, such as motors, generators, transformers, etc., shall be made by use of flexible metallic conduit.
	D. No rigid conduit or other extended machine assemblies connected to vibration isolated equipment shall be tied in directly with the building construction.  Such elements shall be connected to the equipment through flexible fittings, and be supported...
	E. All systems shall operate free from objectionable vibration and noise resulting therefrom, and each Contractor shall take all necessary steps required to achieve this result without additional cost to the Owner.

	2.04 INSERTS, HANGER SUPPORTS, CLAMPS, FASTENINGS
	A. All materials, designs and types of inserts, hanger supports and clamps shall meet the requirements of the Manufacturers Standardization Society Document MSS-SP-58, latest edition and also Underwriters Laboratories, Inc., National Electrical Code a...
	B. Each Contractor shall be responsible for and provide all necessary inserts, hanger supports, fastenings, clamps and attachments necessary for support of his work.  The types of all inserts, hanger supports, fastenings, clamps and attachments to be ...
	C. In new overhead cast-in-place concrete construction, provide type 18 steel concrete inserts and fasten to form work before concrete is cast.  For cast concrete floor or roof sections too thin to permit the use of inserts extend the hanger rod throu...
	D. Clamps and attachments shall be selected on the basis of the required load to be supported.  Provide all necessary steel angle iron or channel between bar joists, or steel beams where direct attachment cannot be made.  No holes are to be drilled or...
	E. Metallic masonry anchors shall be provided for all pre-cast concrete, masonry and cast concrete construction, and may be provided as an alternate for cast-in-place construction].  Locate in pre-cast and cast-in-place concrete as directed by the Eng...
	F. Toggle bolts may be used in dry wall and lath and block plaster walls.  The use of toggle bolts shall be restricted to the weight limitations imposed by the toggle bolt manufacturer for the size used.
	G. Except where noted otherwise herein, attachment to wood or material of similar fibrous nature shall be made with lag screws and/or wood screws of required size.
	H. Screws with wooden or plastic plugs, or lead caulking anchors are not acceptable.

	2.05 ACCESS DOORS AND PANELS
	A. Each Electrical Contractor shall furnish and locate for installation  under General Construction all access doors and panels for concealed portion of Electrical work requiring accessibility for operation and maintenance of their installed work.
	B. Minimum door size of 24" x 18" unless shown, specified or approved otherwise.
	C. Sixteen (16) gauge minimum doors with screw fasteners and painted finish.  Equal to Inryco/Milcor as follows:
	D. Underwriters "B" label access doors where required for access to shafts, corridors, and where located in fire walls and partitions.
	E. No access panels shall be installed without specific approval of the Engineer as to location.  The proposed location of panels of each Contractor shall be reviewed with the Engineer by the General Contractor's Job Superintendent before installation...

	2.06 ANCHOR BOLTS
	A. Electrical Contractor shall provide and set in place at the time foundations, bases or curbs are poured or formed, all necessary anchor bolts as required for the various equipment specified herein.  Hook type anchor bolts of proper size and length ...
	B. When the equipment is set in its proper position and aligned with the anchor bolts, the space between the anchor bolts and the inside wall of the sleeves shall be completely filled with non-shrink cementitious grout equal to crystex as manufactured...
	C. Each Contractor shall assume all responsibility for the location of all anchor bolts for the equipment furnished by them under these specifications, and must have a representative present at the time foundations, bases or curbs are poured or formed.
	D. All anchor bolts shall be of sufficient strength to withstand any loading imposed by the attached materials or equipment.
	E. ALL exterior, pad mounted equipment shall be set in place and secured to the pad with anchor bolts and mechanical fasteners.

	2.07 SLEEVES
	A. Each Contractor shall furnish and set all sleeves required for their work and be fully responsible for the final and permanent locations thereof.
	B. Sleeves shall be provided in the following locations:
	1. All conduits passing through cast-in-place waterproof concrete construction and waterproof masonry walls.

	C. Sleeves shall extend through construction and finished flush with each surface except where noted otherwise.  Each sleeve shall provide for a minimum 1/2" clearance around pipe or its covering in the instance of pipe covered with insulation.
	D. All sleeves in waterproof walls shall be fitted and sealed with positive hydrostatic "Link Seals" as manufactured by Thunderline Corporation.  Sleeves shall be sized accordingly.  Link Seals shall be placed around conduit and inserted into void bet...
	E. All sleeves shall be Schedule 40 steel pipe finished with smooth edges.  Sleeves in waterproof walls shall be fabricated with minimum 1/4" thick rectangular steel plate placed around mid-point of sleeve, continuously welded to sleeve and then the e...
	F. Voids between sleeves and conduit, where located in fire partitions or masonry walls shall be packed with mineral fiber rope.
	G. All sleeves shall be set prior to or during erection of walls.  Cutting or drilling of walls after erection will not be permitted.
	H. If sleeves are omitted or located incorrectly the particular contractor who is at fault shall at their own expense, engage the trade which originally installed the work to cut and patch to the satisfaction of the Engineer.
	I. Any conduit that must pass through pre-cast floors and will be exposed, in finished areas, that have floor drains including areas such as Janitors Closets, Toilet Rooms and the like shall be made watertight by use of "Link Seals" inserted into void...
	2.08 LOCKS AND KEYS
	A. All locks for lighting, power and miscellaneous panelboards, telephone cabinets and all other electrical systems having locked apparatus shall be similarly keyed.

	3.01 METHOD OF PROCEDURE
	A. The drawings accompanying these specifications are diagrammatic and intended to cover the approximate and relative locations of the Electrical Systems.
	B. Installation, connection and interconnection of all components of these systems shall be complete and made in accordance with the manufacturers’ instructions and best trade practices.
	C. Each Contractor shall erect all parts of equipment to be furnished by them under their contract at such time and in such manner as not to delay or interfere with other Contractors on the work.
	D. All conduit shall be plugged as required during construction to prevent entering of dirt.
	E. Before material is ordered or any work performed, each Contractor shall verify all measurements, including lines, conduit and elevations at the building and shall be responsible for the correctness thereof. No extra compensation will be allowed on ...
	F. Each Contractor shall lay out their work and be responsible for the establishment of heights, grades, etc., for all interior and exterior fixtures, conduit, etc., included in Contract Documents, in strict accordance with the intent expressed thereb...
	G. Each Contractor shall cooperate with other Contractors for the proper securing and anchoring of all work included within these specifications.  Extraordinary care shall be used in the erection and installation of all equipment and materials to avoi...
	H. Do not run conduit for Electrical Systems in any concrete slab three inches (3") or less in thickness.  Do not place any conduit in any slab where the outside diameter of the pipe or conduit is more than one-quarter the thickness of the slab.
	I. All conduit and other Electrical materials and equipment shown to be mounted below ceilings are to be kept as close to ceiling areas as possible unless otherwise noted.

	3.02 PROTECTION
	A. All openings in conduit and all other materials shall be effectively sealed to exclude dirt, sand, and other foreign materials.
	B. Exercise every precaution to exclude dust, dirt and all other foreign materials from switchgear rooms, transformers, and all electrical equipment rooms during construction.  Rooms and equipment contained therein shall be vacuum cleaned at regular i...

	3.03 CONCRETE AND MASONRY WORK
	A. Electrical Contractor shall provide all cast-in-place concrete, pre-cast concrete and masonry work (brick and block) required for completion of their contracts.
	B. Engineer shall review and approve materials used.
	C. Unless shown or specified otherwise, all equipment foundations shall be six inches 6" minimum from floor, of sufficient mass, and secured to the floor.

	3.04 SUPPORTS
	A. Except where noted otherwise in the specifications and shown on drawings, each Contractor shall provide all materials, equipment supports, supplies and labor necessary as required to adequately support, brace and strengthen equipment and materials ...
	B. The design, materials, fabrication and erection of structural steel supports shall conform to "Specification for Design, Fabrication and Erection of Structural Steel for Buildings" of the American Institute of Steel Construction, "Code of Standard ...

	3.05 LINTELS
	A. The General Contractor will furnish and install all lintels required for the installation and completion of all work of Electrical Contractors, provided that the General Contractor is advised in advance of such requirements.
	B. Failure to give proper notice and/or to comply with the above requires the Sub-Contractor involved to be financially liable for all work and material necessary for the completion of required work.

	3.06 PAINTING AND FINISHING
	A. All painting, generally, will be provided by the General Contractor, except where specifically noted otherwise in the Electrical Specifications.
	B. Equipment and material furnished with factory enamel finish will not be painted unless finish has been damaged, in which case the equipment or material shall be refinished by the Contractor who furnished it, to the satisfaction of the Engineer.

	3.07 LUBRICATION
	A. Each Contractor shall be responsible for the proper and necessary lubrication of any items of operating, rotating or moving equipment which they will furnish, install or which must operate as part of the systems on which they work.
	B. When an item of operating equipment is furnished and installed by a Contractor, it will be their responsibility to accomplish the lubrication.
	C. When an item of operating equipment is furnished by one Contractor and the installation by another, it shall be the responsibility of the Contractor furnishing the equipment to apply the lubricants.
	D. All rotating or moving equipment shall be lubricated prior to energizing and operating the equipment. Should the Contractor responsible for the lubrication fail to apply lubricants prior to initial start-up and the equipment is damaged as a result ...
	E. Lubrication shall be accomplished in the manner prescribed or recommended by the manufacturer of the specific item.  For motor driven equipment this precaution of lubrication will apply individually to the driver and the driven.
	F. The lubricants shall be of the type, grade, specification and manufacture as prescribed or recommended by the manufacturer of the specific equipment item.
	G. The Contractor who supplies any item of rotating equipment will have the responsibility of securing written instructions on the lubricating procedure and shall furnish not less than one year's supply of all necessary lubricants properly identified ...
	H. Any moving or rotating equipment furnished by the Owner that is to be installed, reused and/or serviced shall also be lubricated.  Except where noted otherwise in the Electrical specifications, the Contractor installing, reusing and or servicing al...

	3.08 CONDUIT UNDER FLOORS
	A. Wherever conduit is run under a floor slab on grade, the work is to be installed after the General Contractor has brought the sub-grade to the proper level.
	B. The Electrical Contractor shall excavate and backfill for the installation of all of their respective work.  The excavation of the sub-grade where required for the installation of the work shall be performed including that for conduit.  When the in...
	C. No conduit shall be installed in the stone sub-base which is part of the General Contractor's work unless specific permission is granted by the Engineer.
	D. Where required by drawing notes, specifications, or Electrical Code, conduits installed under floors shall be encased in concrete, conforming to that specified under "cast-in-place concrete".

	3.09  EXCAVATION AND BACKFILLING
	A. Each Contractor shall perform all excavation, backfilling, pumping and de-watering necessary for completion of work under their contract, unless noted otherwise.  All excavation shall be considered classified.
	B. Remove from premises or deposit as directed by Engineer all material excavated and not required or suitable for backfilling.
	C. Carefully remove and store topsoil, shrubbery and sod until underground work is complete and trenches are backfilled and then re-install.  Replace any damaged items to the satisfaction of the Engineer.
	D. Trench depth shall be as indicated on the drawings.  Under no circumstances shall trench depth be less than that called for in the NEC or the Utility serving the premises.  Trench depth shall allow adequate cover over ducts and conduit.  Walls shal...
	E. Each Contractor shall provide sheathing, shoring and bracing necessary to complete their excavation and backfilling work and shall exercise every precaution necessary to prevent accident, injury or death to any human and damage to property of other...
	F. It shall be the responsibility of each Contractor to check with the various utility companies, Miss Utility and make the necessary arrangements to avoid damage to property.  Since this campus maintains all privately owned utilities, this contractor...
	G. Backfill after inspection and approval.  Backfill shall be made with clean earth, free from rocks, frozen particles, debris or other foreign materials.  Deposit in uniform layers not over six inches (6") thick with each layer mechanically tamped to...
	H. All trenches that pass under wall foundations shall be backfilled with lean concrete, full height, directly under wall footing, and at a 1:1 slope away from wall or column footing.  Trenches that are parallel with and deeper than wall foundations s...
	I. Each Contractor shall perform all cutting and patching to sidewalks, curbs, bituminous paving, walls, etc. required by performance of excavation and backfilling.  Install and maintain temporary paving as directed by Engineer.  Make repairs to sidew...
	J. Where rock is encountered during installation of underground conduit systems, carry trenches to a point six inches (6") below bottom of conduit and provide a six inch (6") layer of crushed stone or gravel as a cushion.
	K. All excavation work shall include all pumping equipment, materials and labor necessary to keep all excavations free of water.  Provide well points as required with disposition of water as directed by Engineer.
	L. Each Contractor shall provide suitable indemnity for all accidents to humans, animals or equipment caused by their excavating and backfilling work.  They shall provide suitable guards, barricades, red lanterns, flares and take the necessary precaut...


	26 05 19 Low Voltage Electrical Power Conductors
	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. Building wires and cables rated 600 V and less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.


	1.6 GENERAL COORDINATION
	A. All wire and cable shall be of 98% conductivity copper, single conductor in all sizes.  Wire in sizes #8 AWG and smaller may be solid conductor.  Wire in sizes #6 AWG and larger shall be stranded.  Interior wiring and wiring in dry locations shall ...
	B. Wiring installed in flexible steel conduit shall be stranded conductor in all sizes.  Maximum length shall be limited to 3'-0".
	C. All wiring shall be color coded or identified in an approved manner.  Color coding shall be consistent throughout the work, i.e., same color used for same phase leg, one color switch legs, etc.  In all cases, ground conductor shall be green.
	D. On systems of 208Y/120 VAC, the following color code shall be observed:
	1.    Phase  A: Black
	2.    Phase B: Red
	3.    Phase C: Blue
	4.    Neutral   White

	E. On systems of 480Y/277 VAC, the following color coding shall be observed:
	1.    Phase    A: Brown
	2.    Phase  B: Orange
	3.    Phase C: Yellow
	4.    Neutral  White with dark gray or black stripe

	F. Minimum wire sizes shall be as follows:
	1.    Control and Signal = # 14 AWG
	2.    Power and Lighting = # 12 AWG



	PART 2 -  PRODUCTS
	2.1 CONDUCTORS AND CABLES
	1. 42TAlpha Wire Company
	2. 42TGeneral Cable
	3. 42TSouthwire
	B. Copper Conductors: Comply with NEMA WC 70/ICEA S-95-658.
	C. Conductor Insulation: Comply with NEMA WC 70/ICEA S-95-658 for Type THHN/THWN-2.
	D. Multiconductor Cable: Comply with NEMA WC 70/ICEA S-95-658 for metal-clad cable, Type MC with ground wire.

	2.2 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.

	2.3 CONNECTORS, LUGS, TAPS AND SPLICES
	A. All splicing shall be done in outlet boxes and junction boxes and not in conduits.  All connections between conductor sizes #8 AWG and larger and devices or apparatus rated over 30 amperes shall be made with solderless mechanical connectors of appr...
	B. Connectors for wire #10 AWG and smaller shall be "Skotch-Lock" spring connectors with plastic jacket or Ideal "Wingnut" with nylon jacket.
	C. Insulated "Wire-Nuts" will not be acceptable.
	D. Splices occurring in the conductors #8 and larger shall be made with bolted type pressure connectors and then installed with "Scotchfill" electrical putty with No. 88 "Scotch" electrical tape, or by an equal method.
	E. All lugs and connectors for wires and cables shall be provided by this Contractor.  This shall include all lugs at safety switches, circuit breakers and other equipment not supplied with lugs


	PART 3 -  EXECUTION
	3.1 WIRING METHODS
	A. Where permitted by NEC, and by local and state authorities, copper conductors may be used for branch circuit extensions which is concealed, subject to the following conditions:
	1. All home runs and room interconnecting runs shall be rigid conduit or EMT.
	2. M.C. cable with galvanized steel or aluminum interlocking armor shall be used.
	3. Approved M.C. cable connectors with anti-shorts must be used.
	4. M.C. cable, except for six-foot fixture whips, shall be supported within twelve (12) inches of boxes.  It shall be installed in a neat and workmanlike manner with supports frequent enough to prevent sagging.
	5. When used as switch legs, the white conductor shall be connected to the black or hot wire with black as the return.
	6. M.C. cable shall be cut with a cable-cutting tool designed and approved for that purpose.
	7. M.C. cable with aluminum ground conductor shall not be used.
	8. MC cable shall not be terminated to panels.  Terminate MC Cable in ceilings above panel and extend to panel with conduit.

	B. In all other cases, a continuous conduit-and-box system shall be provided for all wiring, equipment, devices, etc.  Provide a continuous ground wire of size required by National Electrical Code in all conduits.  Minimum conduit size shall be 3/4 in...
	C. In exterior applications, above grade, the following conduit system shall be used: rigid steel.  In addition, this type of conduit system shall be used outdoors, or where moisture may enter the conduit system.  EMT shall not be used outdoors.
	D. In exterior applications, below grade, the following conduit system shall be used: rigid non-metallic.  Provide all required transition sections to go from one conduit system to another.
	E. In interior, dry applications use EMT.  Where moisture might enter the conduit system, use rigid steel.
	F. Aluminum conduit shall not be used for mechanical protection of bare copper conductors.  Aluminum conduit shall not be mixed indiscriminately with other types of conduit in the same system.  Aluminum rigid conduit and EMT may be used in extensions ...
	G. Flexible metallic conduit shall be employed in making final connections to motor terminals.  Rigid metal raceways may be supplemented in limited lengths by flexible metallic conduit if necessary to overcome building obstructions.  Liquid tight flex...
	H. Common neutral circuits shall not be used.  Each and every circuit requiring a neutral shall be served by a dedicated neutral conductor.
	I. Use properly-insulated, UL-Listed solderless pressure connectors for all branch circuit splices.  "Wire nuts" are not to be used.
	J. When pulling conductors into their raceways, use no grease, oil or compound that might cause deterioration of the braid or insulation on the conductors.  All pulling compounds used must be UL-Listed.  Swab out all raceways before installing wires.
	K. Do not install wires in any raceways until the conduit system has been completed, the building has been closed in, and all inspections performed. +
	L. Minimum wire size for all lighting and power shall be as specified on the drawings or hereinafter.  Loading of branch circuits shall be as indicated on panel schedules on drawings.  Voltage drop shall not exceed that permitted by NEC, and this Cont...

	3.2 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.

	3.3 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Feeders: Type THHN/THWN-2, single conductors in raceway
	B. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN/THWN-2, single conductors in raceway
	C. Coordinate "Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground" Paragraph below with Section 260543 "Underground Ducts and Raceways for Electrical Systems."
	D. Feeders Concealed in Concrete, below Slabs-on-Grade, and underground: Type THHN/THWN-2, single conductors in raceway.
	E. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors in raceway, Metal-clad cable, Type MC.
	F. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and underground: Type THHN/THWN-2, single conductors in raceway.

	3.4 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."
	G. Complete cable tray systems installation according to Section 260536 "Cable Trays for Electrical Systems" prior to installing conductors and cables.

	3.5 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Wiring at Outlets: Install conductor at each outlet, with at least 34T6 inches34T44T (150 mm) 44Tof slack.

	3.6 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.8 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly.

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform the following tests and inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	2. Infrared Scanning: At Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each splice in conductors No. 3 AWG and larger. Remove box and equipment covers so splices are accessible to portable scanne...
	a. Instrument: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.
	b. Record of Infrared Scanning: Prepare a certified report that identifies splices checked and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after remedial action.


	D. Test and Inspection Reports: Prepare a written report to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements and corrective action taken to achieve compliance with requirements.

	E. Cables will be considered defective if they do not pass tests and inspections.



	26 05 26 Grounding & Bonding for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment.
	B. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.
	2. Ground bonding common with lightning protection system.
	3. Foundation steel electrodes.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. As-Built Data: Plans showing dimensioned as-built locations of grounding features specified in "Field Quality Control" Article, including the following:
	1. Ground rods.
	2. Ground rings.
	3. Grounding arrangements and connections for separately derived systems.

	B. Qualification Data: For testing agency and testing agency's field supervisor.
	C. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Instructions for periodic testing and inspection of grounding features at ground rings based on NETA MTS.
	1) Tests shall determine if ground-resistance or impedance values remain within specified maximums, and instructions shall recommend corrective action if values do not.
	2) Include recommended testing intervals.




	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.

	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Comply with UL 467 for grounding and bonding materials and equipment.

	1.7 GENERAL COORDINATION
	A. All electrical systems shall be grounded and bonded in accordance with Article 250 of the National Electrical Code, and as required by the Utility Company servicing the premises.
	B. All non-current-carrying metal parts of the raceway system shall be continuous.  Provide bonding jumpers as required to maintain such continuity.  Where non-metallic raceways or cable assemblies are permitted and employed, a continuous, green-insul...
	C. Each and every branch circuit or feeder conduit shall contain a full size ground conductor.  Absolutely no conduits shall be used as the sole means of grounding.
	D. Extend a service grounding conductor of adequate size to a grounding electrode as defined in the NEC.  All connections shall be made with approved solderless connectors.  The maximum resistance to ground shall be 10 ohms.  Install additional electr...
	E. Ground rods shall be the one-piece type with copper encased steel construction.
	F. Each ground rod shall be die stamped near the top of the rod with the name or trademark of the manufacturer and the length of the rod in feet.
	G. Ground rods shall be driven full length, plus 6 inches.  In areas which do not permit complete insertion, insert full length, less 4".
	H. Provide bonding jumpers to all underground piping systems (gas, water, etc).
	I. Provide grounding bushings on all service entrance, metallic conduits as well as to HVAC ducts and building steel.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	1. Burndy/Hubbbell
	2. Erico
	3. O-Z/Gedney
	4. Thomas & Betts

	2.2 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.3 CONDUCTORS
	A. Insulated Conductors: Copper or tinned-copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors: ASTM B 3.
	2. Stranded Conductors: ASTM B 8.
	3. Tinned Conductors: ASTM B 33.
	4. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 34T1/4 inch34T44T (6 mm)44T in diameter.
	5. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	6. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 34T1-5/8 inches34T44T (41 mm)44T wide and 34T1/16 inch34T44T (1.6 mm)44T thick.
	7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated with copper ferrules; 34T1-5/8 inches34T44T (41 mm)44T wide and 34T1/16 inch34T44T (1.6 mm)44T thick.

	C. Grounding Bus: Predrilled rectangular bars of annealed copper, 34T1/4 by 4 inches34T44T (6.3 by 100 mm)44T in cross section, with 34T9/32-inch34T44T (7.14-mm)44T holes spaced 34T1-1/8 inches34T44T (28 mm)44T apart. Stand-off insulators for mounting...

	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy.
	C. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	D. Bus-Bar Connectors: Mechanical type, cast silicon bronze, solderless compression-type wire terminals, and long-barrel, two-bolt connection to ground bus bar.

	2.5 GROUNDING ELECTRODES
	A. Ground Rods: Copper-clad; 34T3/4 inch by 10 feet34T44T (19 mm by 3 m)44T


	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 6 AWG and smaller, and stranded conductors for No. 4 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors: Install bare No. 4/0 AWG minimum.
	1. Bury at least 34T24 inches34T44T (600 mm)44T below grade.

	C. Grounding Bus: Install in electrical equipment rooms, in rooms housing service equipment, and elsewhere as indicated.
	1. Install bus horizontally, on insulated spacers 34T2 inches34T44T (50 mm)44T minimum from wall, 34T6 inches34T44T (150 mm)44T above finished floor unless otherwise indicated.
	2. Where indicated on both sides of doorways, route bus up to top of door frame, across top of doorway, and down; connect to horizontal bus.

	D. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells: Bolted connectors.
	4. Connections to Structural Steel: Welded connectors.


	3.2 GROUNDING AT THE SERVICE
	A. Equipment grounding conductors and grounding electrode conductors shall be connected to the ground bus. Install a main bonding jumper between the neutral and ground buses.

	3.3 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.
	B. Grounding Manholes and Handholes: Install a driven ground rod through manhole or handhole floor, close to wall, and set rod depth so 34T4 inches34T44T (100 mm)44T will extend above finished floor. If necessary, install ground rod before manhole is ...
	C. Grounding Connections to Manhole Components: Bond exposed-metal parts such as inserts, cable racks, pulling irons, ladders, and cable shields within each manhole or handhole, to ground rod or grounding conductor. Make connections with No. 4 AWG min...
	D. Pad-Mounted Transformers and Switches: Install two ground rods and ground ring around the pad. Ground pad-mounted equipment and noncurrent-carrying metal items associated with substations by connecting them to underground cable and grounding electr...

	3.4 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.
	7. Armored and metal-clad cable runs.
	8. Busway Supply Circuits: Install insulated equipment grounding conductor from grounding bus in the switchgear, switchboard, or distribution panel to equipment grounding bar terminal on busway.
	9. X-Ray Equipment Circuits: Install insulated equipment grounding conductor in circuits supplying x-ray equipment.

	C. Poles Supporting Outdoor Lighting Fixtures: Install grounding electrode and a separate insulated equipment grounding conductor in addition to grounding conductor installed with branch-circuit conductors.

	3.5 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Ground Bonding Common with Lightning Protection System: Comply with NFPA 780 and UL 96 when interconnecting with lightning protection system. Bond electrical power system ground directly to lightning protection system grounding conductor at closest...
	C. Ground Rods: Drive rods until tops are 34T2 inches34T44T (50 mm)44T below finished floor or final grade unless otherwise indicated.
	1. Interconnect ground rods with grounding electrode conductor below grade and as otherwise indicated. Make connections without exposing steel or damaging coating if any.
	2. For grounding electrode system, install at least 3 rods spaced at least one-rod length from each other and located at least the same distance from other grounding electrodes, and connect to the service grounding electrode conductor.

	D. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	E. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	F. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners. Install bonding jumper to bond across flexible duct connections to achieve continuity.
	G. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 34T60 feet34T44T (18 m)44T apart.
	H. Ground Ring: Install a grounding conductor, electrically connected to each building structure ground rod and to each steel column, extending around the perimeter of building.
	1. Install tinned-copper conductor not less than No. 4/0 AWG for ground ring and for taps to building steel.
	2. Bury ground ring not less than 34T24 inches34T44T (600 mm)44T from building's foundation.


	3.6 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.
	3. Test completed grounding system at each location where a maximum ground-resistance level is specified, at service disconnect enclosure grounding terminal. Make tests at ground rods before any conductors are connected.
	a. Measure ground resistance no fewer than two full days after last trace of precipitation and without soil being moistened by any means other than natural drainage or seepage and without chemical treatment or other artificial means of reducing natura...

	4. Prepare dimensioned Drawings locating each ground rod and ground-rod assembly, and other grounding electrodes. Identify each by letter in alphabetical order, and key to the record of tests and observations. Include the number of rods driven and the...

	D. Grounding system will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.
	F. Report measured ground resistances that exceed the following values:
	1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less: 10 ohms.
	2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5 ohms.
	3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA: 3  ohms.
	4. Power Distribution Units or Panelboards Serving Electronic Equipment: 3 ohm(s).
	5. Substations and Pad-Mounted Equipment: 5 ohms.
	6. Manhole Grounds: 10 ohms.

	G. Excessive Ground Resistance: If resistance to ground exceeds specified values, notify Engineer promptly and include recommendations to reduce ground resistance.



	26 05 29 Hangers & Supports for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Hangers and supports for electrical equipment and systems.
	2. Construction requirements for concrete bases.

	B. Related Requirements:
	1. Section 260548.16 "Seismic Controls for Electrical Systems" for products and installation requirements necessary for compliance with seismic criteria.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for the following:
	a. Hangers.
	b. Steel slotted support systems.
	c. Nonmetallic support systems.
	d. Trapeze hangers.
	e. Clamps.
	f. Turnbuckles.
	g. Sockets.
	h. Eye nuts.
	i. Saddles.
	j. Brackets.

	2. Include rated capacities and furnished specialties and accessories.

	B. Shop Drawings: For fabrication and installation details for electrical hangers and support systems.
	1. Trapeze hangers. Include product data for components.
	2. Steel slotted-channel systems.
	3. Nonmetallic slotted-channel systems.
	4. Equipment supports.
	5. Vibration Isolation Base Details: Detail fabrication, including anchorages and attachments to structure and to supported equipment. Include adjustable motor bases, rails, and frames for equipment mounting.

	C. Delegated-Design Submittal: For hangers and supports for electrical systems.
	1. Include design calculations and details of trapeze hangers.
	2. Include design calculations for seismic restraints.


	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which hangers and supports will be attached.
	3. Size and location of initial access modules for acoustical tile.
	4. Items penetrating finished ceiling, including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Projectors.



	1.5 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design hanger and support system.

	1.6 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS
	A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field assembly.
	a. 42TAllied Tube & Conduit
	b. 42TErico International
	c. 42TFlex Strut
	d. 42TUnistrut
	e. 42TThomas & Betts

	B. Material: Galvanized steel.
	C. Channel Width: 34T1-5/8 inches34T44T (41.25 mm)
	D. Metallic Coatings:
	a. Hot-dip galvanized after fabrication and applied according to MFMA-4.
	b. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester coating applied according to MFMA-4.
	c. Painted Coatings: Manufacturer's standard painted coating applied according to MFMA-4.
	2. Protect finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	3. Channel Dimensions: Selected for applicable load criteria.

	E. Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings, designed for types and sizes of raceway or cable to be supported.
	F. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in riser conduits. Plugs shall have number, size, and shape of c...
	G. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates, shapes, and bars; black and galvanized.
	H. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their supports to building surfaces include the following:
	1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	1) 42THilti
	2) 42TITW/Ramset
	3) 42TSimpson Strong Tie

	2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel for use in hardened portland cement concrete, with tension, shear, and pullout capacities appropriate for supported loads and building materials where used.
	1) 42THilti
	2) 42TITW/Ramset
	3) 42TSimpson Strong Tie

	3. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to MSS Type 18 units and comply with MFMA-4 or MSS SP-58.
	4. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for attached structural element.
	5. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325.
	6. Toggle Bolts: All-steel springhead type.
	7. Hanger Rods: Threaded steel.


	1.7 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES
	A. Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit dimensions of supported equipment.
	B. Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes and plates.


	PART 2 -  EXECUTION
	2.1 APPLICATION
	A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical equipment and systems unless requirements in this Section are stricter.
	B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and Boxes for Electrical Systems."
	C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for EMTs, IMCs, and RMCs as required by NFPA 70. Minimum rod size shall be 34T1/4 inch34T44T (6 mm)44T in diameter.
	D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support system, sized so capacity can be increased by at least 25 percent in future without exceeding specified design load limits.
	1. Secure raceways and cables to these supports with two-bolt conduit clamps Retain paragraph below for projects where seismic design requirements do not apply. Consider retaining for light-commercial projects only.

	E. Spring-steel clamps designed for supporting single conduits without bolts may be used for 34T1-1/2-inch34T44T (38-mm)44T and smaller raceways serving branch circuits and communication systems above suspended ceilings and for fastening raceways to t...

	2.2 SUPPORT INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this article.
	B. Raceway Support Methods: In addition to methods described in NECA 1 EMTs, IMCs, and RMC may be supported by openings through structure members, according to NFPA 70.
	C. Strength of Support Assemblies: Where not indicated, select sizes of components so strength will be adequate to carry present and future static loads within specified loading limits. Minimum static design load used for strength determination shall ...
	D. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten electrical items and their supports to building structural elements by the following methods unless otherwise indicated by code:
	1. To Wood: Fasten with lag screws or through bolts.
	2. To New Concrete: Bolt to concrete inserts.
	3. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion anchor fasteners on solid masonry units.
	4. To Existing Concrete: Expansion anchor fasteners.
	5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock washers and nuts may be used in existing standard-weight concrete 34T4 inches34T44T (100 mm)44T thick or greater. Do not use for anchorage to lightweight-aggrega...
	6. To Steel: Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers and nuts.
	7. To Light Steel: Sheet metal screws.
	8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets, panelboards, disconnect switches, control enclosures, pull and junction boxes, transformers, and other devices on slotted-channel racks attached to substrate.

	E. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for reinforcing bars.

	2.3 INSTALLATION OF FABRICATED METAL SUPPORTS
	A. Comply with installation requirements in Section 055000 "Metal Fabrications" for site-fabricated metal supports.
	B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor electrical materials and equipment.
	C. Field Welding: Comply with AWS D1.1/D1.1M.

	2.4 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide minimum dry film thickness of 34T2.0 mils34T44T (0.05 mm)44T.

	B. Touchup: Touch up all painted surfaces with manufacturer supplied paint to match surfaces.
	C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.



	26 05 33 Raceways & Boxes for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetal conduits, tubing, and fittings.
	3. Metal wireways and auxiliary gutters.
	4. Nonmetal wireways and auxiliary gutters.
	5. Surface raceways.
	6. Boxes, enclosures, and cabinets.
	7. Handholes and boxes for exterior underground cabling.


	1.3 DEFINITIONS
	A. ARC: Aluminum rigid conduit.
	B. GRC: Galvanized rigid steel conduit.
	C. IMC: Intermediate metal conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.
	C. Source quality-control reports.

	1.5 GENERAL COORDINATION
	A. Junction, pull and outlet boxes shall be code sized, constructed of code gauge galvanized sheet steel, provided with screwed or removable covers.  Flanged covers on flush boxes shall be smooth, square and set parallel with walls and ceilings.
	B. All box covers shall be identified by nameplates, of black laminated Micarta with white core 1/4" engravings.  Non-metallic boxes shall not be used.
	C. Fire alarm boxes shall be painted red.
	D. Under no circumstances will “stacked” junction boxes be used.  Each section of conduit requiring a pull or splice box shall be provided with a box conforming to Article 370 of the NEC for Conductor Fill Requirements.
	E. Appropriately sized ground wire shall be run in all non-metallic conduit.

	1.6 FASTENINGS AND SLEEVES
	A. Support exposed conduits with rust proofed, malleable iron clamps or "mineralac" hangers securely fastened to the building structure.  Group all large conduits as conditions permit, and support on steel channel racks.  Supports shall be spaced as r...
	B. Use lead anchors or toggle bolts as fastenings in masonry.  Use machine screw expansion shields as fastenings in concrete.
	C. Provide sleeves for conduits passing through poured concrete decks, footings, walls, etc.  Cut all openings for conduits passing through precast concrete.  Such holes shall not be cut with hammer and chisel, or with any power tool depending on impa...


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	1. 42TAFC Cable Systems
	2. 42TAllied Tube & Conduit
	3. 42TElectri-Flex Company
	4. 42TO-Z/Gedney
	B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. GRC: Comply with ANSI C80.1 and UL 6.
	D. ARC: Comply with ANSI C80.5 and UL 6A.
	E. IMC: Comply with ANSI C80.6 and UL 1242.
	F. EMT: Comply with ANSI C80.3 and UL 797.
	G. FMC: Comply with UL 1; zinc-coated steel.
	H. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	I. LFNMC: Liquid tight flexible non-metallic conduit shall not be used.
	J. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Conduit Fittings for Hazardous (Classified) Locations: Comply with UL 886 and NFPA 70.
	2. Fittings for EMT:
	a. Material: Steel
	b. Type: Setscrew for conduit 3” and larger; compression for all conduits less than 3”.

	3. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.

	K. Joint Compound for IMC, GRC, or ARC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their cond...

	2.2 NONMETALLIC CONDUITS, TUBING, AND FITTINGS
	A. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ENT: Comply with NEMA TC 13 and UL 1653.
	C. RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	D. LFNC: Comply with UL 1660.
	E. Rigid HDPE: Comply with UL 651A.
	F. Continuous HDPE: Comply with UL 651B.
	G. Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
	H. Fittings for LFNC: Comply with UL 514B.
	I. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	J. Solvent cements and adhesive primers shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Env...
	K. All connectors shall have insulated throats.
	L. Die-cast zinc-alloy fittings and fittings made of inferior materials, such as "white metal", shall not be used on any type of rigid or flexible conduit or EMT.
	M. Seal-off fittings shall be installed whenever conduit passes from a classified hazardous location to a non-classified location (i.e., Class I, Division I or II or Class II, Division I or II to a non-classified location).  Fittings shall be provided...

	2.3 METAL WIREWAYS AND AUXILIARY GUTTERS
	A. Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1, Type 3R or Type 4 depending on application. unless otherwise indicated, and sized according to NFPA 70.
	1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as required for complete system.
	C. Wireway Covers: Hinged type unless otherwise indicated.
	D. Finish: Manufacturer's standard enamel finish.

	2.4 NONMETALLIC WIREWAYS AND AUXILIARY GUTTERS
	A. Listing and Labeling: Nonmetallic wireways and auxiliary gutters shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Description: Fiberglass polyester, extruded and fabricated to required size and shape, without holes or knockouts. Cover shall be gasketed with oil-resistant gasket material and fastened with captive screws treated for corrosion resistance. Connect...
	C. Description: PVC, extruded and fabricated to required size and shape, and having snap-on cover, mechanically coupled connections, and plastic fasteners.
	D. Fittings and Accessories: Couplings, offsets, elbows, expansion joints, adapters, hold-down straps, end caps, and other fittings shall match and mate with wireways as required for complete system.
	E. Solvent cements and adhesive primers shall have a VOC content of 510 and 550 g/L or less, respectively, when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	F. Solvent cements and adhesive primers shall comply with the testing and product requirements of the California Department of Health Services' "Standard Practice for the Testing of Volatile Organic Emissions from Various Sources Using Small-Scale Env...

	2.5 SURFACE RACEWAYS
	A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	2.6 BOXES, ENCLOSURES, AND CABINETS
	1. 42TAppleton Electric
	2. 42THoffman
	3. 42TRaco
	4. 42TThomas & Betts
	5. 42TOZ/Gedney
	6. 42TWiremold/Legrand
	B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum Type FD, with gasketed cover.
	E. Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.
	F. Metal Floor Boxes:
	1. Material: Cast metal for slabs on grade or sheet metal for slabs above grade.
	2. Type: Fully adjustable.
	3. Shape: Rectangular.
	4. Listing and Labeling: Metal floor boxes shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	5. Floor outlets shall be an integrated system of ports, flush-mounted type, Type B-88 and shall be Hubbell, Inc. or equal.
	6. In gymnasium, floor outlet shall be set flush and smooth such that no difference in elevation is apparent.  This is critical, as any elevation change could be a tripping hazard.
	7. Gymnasium floor box shall be 3-gang, Hubbell Model B2483 w/ model #SB3085W flange, one (1) model S3825 receptacle cover and two (2) model S3826 telecommunications covers.

	G. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 34T50 lb34T44T (23 kg)44T. Outlet boxes designed for attachment of luminaires weighing more than 34T50 lb34T44T (23 kg)44T shall be listed and marked for the maxim...
	H. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, galvanized, cast iron with gasketed cover.
	I. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	J. Device Box Dimensions: 34T4 inches square by 2-1/8 inches deep34T44T (100 mm square by 60 mm deep)44T with single gang or multiple gang tile ring.
	K. Gangable boxes are prohibited.
	L. Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, or Type 4 depending on application with continuous-hinge cover with flush latch unless otherwise indicated.
	1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard enamel.
	2. Nonmetallic Enclosures: Plastic.
	3. Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

	M. Cabinets:
	1. NEMA 250, Type 1, Type 3R, or Type 4 depending on application, galvanized-steel box with removable interior panel and removable front, finished inside and out with manufacturer's standard enamel.
	2. Hinged door in front cover with flush latch and concealed hinge.
	3. Key latch to match panelboards.
	4. Metal barriers to separate wiring of different systems and voltage.
	5. Accessory feet where required for freestanding equipment.
	6. Nonmetallic cabinets shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	N. TELECOMMUNICATION OUTLETS
	1. Wall-mounted telecommunication outlets shall be two (2) gang flush set with single gang tile ring.  Outlets shall have 1" conduit raceway extending in walls to a point above ceiling line, or structure steel, unless noted otherwise. The Owner shall ...


	2.7 WIREWAY
	A. NEMA 1 construction, sized as indicated length as required, with hinged front cover.  Unit shall be constructed of code gauge steel, without knockouts.  Finish shall be ANSI-49 epoxy paint.  Furnish Square D Company Class 5100, or equal.

	2.8 HANDHOLES AND BOXES FOR EXTERIOR UNDERGROUND WIRING
	A. General Requirements for Handholes and Boxes:
	1. Boxes and handholes for use in underground systems shall be designed and identified as defined in NFPA 70, for intended location and application.
	2. Boxes installed in wet areas shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

	B. Polymer-Concrete Handholes and Boxes with Polymer-Concrete Cover: Molded of sand and aggregate, bound together with polymer resin, and reinforced with steel, fiberglass, or a combination of the two.
	1. 42TStandard of Design and Construction is Quazite.
	2. Standard: Comply with SCTE 77.
	3. Configuration: Designed for flush burial with open bottom unless otherwise indicated.

	C. Exterior boxes for underground conduits shall be Composolite as manufactured by Quazite or approved equal.  Enclosures and covers shall be concrete gray color and rated for no less than 15,000 lbs. (driveway, parking lot) over a 10" x 10" area and ...
	D. Material compressive strength shall be no less than 11,000 psi.  Covers shall have a minimum coefficient of friction of 0.5.  Boxes shall be stacked for extra depth and have the logo ‘Lighting’ embossed thereon.
	E. Box shall be PC style, minimum inside dimensions 11" x 18" or as noted on the drawings, gasketed, with open bottom construction.
	F. All boxes shall be set on a 12" crushed stone bed to permit proper drainage and cast in place with a 6" concrete ring.
	G. All conduits shall rise up within the bottom of the box and terminate 6" below the box top.  Provide waterproof seal (duct seal) on all conduit risers.


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit: GRC.
	2. Concealed Conduit, Aboveground: GRC.
	3. Underground Conduit: Type EPC-40-PVC direct buried or concrete encased. If concrete encased, use EPC –Type EB.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): LFMC.
	5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage: EMT.
	2. Exposed, Not Subject to Severe Physical Damage: EMT.
	3. Exposed and Subject to Severe Physical Damage: GRC. Raceway locations include the following:
	a. Loading dock.
	b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.
	c. Mechanical rooms.
	d. Gymnasiums.

	4. Concealed in Ceilings and Interior Walls and Partitions: EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations: GRC.
	7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 nonmetallic in institutional and commercial kitchens and damp or wet locations.

	C. Minimum Raceway Size:34T3/4-inch34T44T (21-mm)44T trade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with this type of conduit. Patch and seal all joints, nicks, and scrapes in PVC coating after installing conduits and fittings. Use sealant recommended by fitting manufac...
	3. EMT: Use compression,  steel]fittings. Comply with NEMA FB 2.10.
	4. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum raceways are installed for such circuits and pass through concrete, install in nonmetallic sleeve.
	F. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	G. Install surface raceways only where indicated on Drawings.
	H. Do not install nonmetallic conduit where ambient temperature exceeds 34T120 deg F34T44T (49 deg C)44T.

	3.2 RACEWAYS-GENERAL
	A. Generally, all wiring shall be concealed within the building construction in all finished areas. Do not assume any area to be unfinished until it has been so defined by the Engineer.
	B. Where the use of surface raceway is specifically indicated on the drawings, in finished areas, use Wiremold #500 (ivory or white) or larger raceways.  Such raceways must be installed prior to the painting of finished surfaces so as to be painted by...
	C. Obtain Engineer's prior written approval on installation of all work that may affect structural values.
	D. Where exposed wiring is permitted, all raceways shall be run parallel with, or perpendicular to, the lines of the Building.
	E. Carefully ream the ends of all field-cut conduits, and fit them together firmly and truly at the joints.
	F. Where using rigid steel or aluminum conduit, waterproof all couplings, box connections, etc., and turn them up sufficiently tight to ensure a good electrical bond.  Where using EMT, firmly seat and fasten all couplings, connectors, etc.
	G. Slip-type fittings shall be provided in all raceways at construction joints with a copper bonding jumper or other approved grounding device.
	H. A separation of at least six inches shall be maintained between electrical conduits and hot water and steam piping. Run all exterior underground conduits at least 24 inches below finished grade.
	I. All conduits which are to remain empty for future introduction of conductors or for installation of cabling by others shall be provided with a polyethylene pullrope and insulated bushing on the end of the conduit.
	J. Conduits terminating in steel boxes shall be provided with approved locknuts inside and outside of the box and fitted with an approved insulating bushing.
	K. Where expressed permission is granted by the Engineer, non-metallic conduit, Schedule 40 polyvinyl chloride may be used in lieu of metal conduits wherever permitted by NEC, and providing all other terms of NEC and these specifications regarding non...
	L. Horizontal cross runs of conduit or EMT may be installed in partitions only where explicitly permitted by the Engineer.
	M. Where conduits penetrate fire walls or floors, the Contractor shall seal these penetrations with a fire-proofing material to maintain the integrity of the present fire rating and in accordance with NFPA.
	N. Where conduits penetrate exterior masonry walls, the contractor shall seal the exterior of the conduit with hydrostatic link seals and provide a UL listed waterproof sealant within the conduit.
	O. Where conduits penetrate interior fire or smoke partition walls, the contractor shall seal the exterior of the conduit with intumescent material to maintain the fire rating of the partition.

	3.3 RACEWAY INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specif...
	B. Keep raceways at least 34T6 inches34T44T (150 mm)44T away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 34T12 inches34T44T (300 mm)44T of changes in direction.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 34T12 inches34T44T (300 mm) 44Tof enclosures to which attached.
	I. Raceways Embedded in Slabs:
	1. Run conduit larger than 34T1-inch34T44T (27-mm)44T trade size, parallel or at right angles to main reinforcement. Where at right angles to reinforcement, place conduit close to slab support. Secure raceways to reinforcement at maximum 34T10-foot34T...
	2. Arrange raceways to cross building expansion joints at right angles with expansion fittings.
	3. Arrange raceways to keep a minimum of 34T2 inches34T44T (50 mm) 44Tof concrete cover in all directions.
	4. Do not embed threadless fittings in concrete unless specifically approved by Architect for each specific location.
	5. Change from ENT to RNC before rising above floor.

	J. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, IMC, or RMC for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	K. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.
	L. Coat field-cut threads on PVC-coated raceway with a corrosion-preventing conductive compound prior to assembly.
	M. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 34T1-1/4-inch34T44T (35mm)44T trade size and insulated throat metal bushings on 34T1-1/2-inch34T44T (41-m...
	O. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	Q. Cut conduit perpendicular to the length. For conduits 34T2-inch34T44T (53-mm)44T trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 34T200-lb34T44T (90-kg)44T tensile strength. Leave at least 34T12 inches34T44T (300 mm)44T of slack at each end of pull wire. Cap underground ra...
	S. Surface Raceways:
	1. Install surface raceway with a minimum 34T2-inch34T44T (50-mm) 44Tradius control at bend points.
	2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 34T48 inches34T44T (1200 mm)44T and with no less than two supports per straight raceway section. Support surface raceway according to manufacturer's written ...

	T. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of ...
	U. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	W. Expansion-Joint Fittings:
	1. Install in each run of aboveground RNC that is located where environmental temperature change may exceed 34T30 deg F34T44T (17 deg C)44T and that has straight-run length that exceeds 34T25 feet34T44T (7.6 m)44T. Install in each run of aboveground R...
	2. Install fitting(s) that provide expansion and contraction for at least 34T0.00041 inch per foot of length of straight run per deg F34T44T (0.06 mm per meter of length of straight run per deg C)44T of temperature change for PVC conduits. Install fit...
	3. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	4. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	X. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 34T72 inches34T44T (1830 mm)44T of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformer...
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.


	3.4 BOX INSTALLATION
	A. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to bottom of box unless otherwise indicated.
	B. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or supp...
	C. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	D. Locate boxes so that cover or plate will not span different building finishes.
	E. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	F. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	G. Set metal floor boxes level and flush with finished floor surface.
	H. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.
	I. Examine all interior details of Engineer's drawing for outlet locations to verify conformance with listed schedules.  MODIFY MOUNTING HEIGHTS AS LISTED OR INDICATED TO AGREE WITH ARCHITECTURAL AND MECHANICAL DETAIL REQUIREMENTS.
	J. Equipment or outlets which have been installed and not properly coordinated with Architectural, Mechanical, or other trades details, shall be relocated at the direction of the Engineer and at no additional expense to the Owner.  This contractor sha...
	K. Where more than one wiring device occurs in any one location, arrange devices in gangs with common cover plate.
	L. Local lighting switches shall generally be located within room being controlled and within 18 inches of swing side of door opening.
	M. Where the walls and partitions are of glazed terra cotta units, ceramic tile, unplastered brick, or other masonry, the height of all wall outlets as given in the drawings and specifications shall be adjusted so that one horizontal edge of the box l...
	N. Mounting heights of all fixtures shall be as specified on the drawings or given by the Engineer prior to installation.  In locations where several pieces of wall mounted equipment such as wall switches, thermostats, are in the same general area, al...
	O. The Owner or Engineer, reserves the right to move any outlet, lighting fixture or component of the electrical system a distance of 10 feet prior to installation free of additional cost.
	P. Mounting heights generally are to be as noted below unless noted otherwise on the drawing. All dimensions are to the center of the finished outlets from finished floor with all apparatus in place except stated as "clear":
	1. Receptacles:
	a. In walls: 18", ground pin up.
	b. On counters w/o backsplashes: 6" clear, rotated 90Ε, neutral blade up.
	c. On counters w/backsplashes: 1-1/2" clear, rotated 90Ε, neutral blade up.

	2. Switches: 44"
	3. Emergency Lighting Units:
	a. 12" below ceiling - clear.

	4. Telephone outlets:
	a. In walls:  18"
	b. Payphone:  44"
	c. Wall type phone:  44"

	5. Fire Alarm:
	a. Pullstations:  44"
	b. A/V & Visual Only Devices:  80" or 6" below ceiling - whichever is lower.


	Q. Refer to Architectural Drawings for:
	1. Exterior wall mounted lighting fixtures
	2. Classroom Time/Tone units
	3. All floor box/floor outlet locations.


	3.5 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 34T6 inches34T44T (150 mm)44T in nominal diameter.
	2. Install backfill as specified in Section 312000 "Earth Moving."
	3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process. Firmly hand tamp backfi...
	4. Install manufactured duct elbows for stub-ups at poles and equipment and at building entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts throughout length of elbow.
	5. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 34T3 inches34T44T (75 mm)44T of concrete for a minimum of 34T12 inches34T44T (300 mm)44T on each side of the coupling.
	b. For stub-ups at equipment mounted on outdoor concrete bases and where conduits penetrate building foundations, extend steel conduit horizontally a minimum of 34T60 inches34T44T (1500 mm)44T from edge of foundation or equipment base. Install insulat...

	6. Warning Planks: Bury warning planks approximately 34T12 inches34T44T (300 mm)44T above direct-buried conduits but a minimum of 34T6 inches34T44T (150 mm)44T below grade. Align planks along centerline of conduit.
	7. Underground Warning Tape: Comply with requirements in Section 260553 "Identification for Electrical Systems."


	3.6 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES
	A. Install handholes and boxes level and plumb and with orientation and depth coordinated with connecting conduits to minimize bends and deflections required for proper entrances.
	B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 34T1/2-inch34T44T (12.5-mm)44T sieve to 34TNo. 434T44T (4.75-mm)44T sieve and compacted to same density as adjacent undisturbed earth.
	C. Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of other enclosures 34T1 inch34T44T (25 mm)44T above finished grade.
	D. Install handholes with bottom below frost line, 36” below grade.
	E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and insulators, as required for installation and support of cables and conductors and as indicated. Select arm lengths to be long enough to provide spare space for fu...
	F. Field-cut openings for conduits according to enclosure manufacturer's written instructions. Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating fittings to be used, and seal around penetrations after fittin...

	3.7 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

	3.8 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies.

	3.9 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.
	2. Repair damage to PVC coatings or paint finishes with matching touchup coating recommended by manufacturer.




	26 05 53 Identification for Electrical Systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Identification for raceways.
	2. Identification of power and control cables.
	3. Identification for conductors.
	4. Underground-line warning tape.
	5. Warning labels and signs.
	6. Instruction signs.
	7. Equipment identification labels, including arc-flash warning labels.
	8. Miscellaneous identification products.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for electrical identification products.

	B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule: For each piece of electrical equipment and electrical system components to be an index of nomenclature for electrical equipment and system components used in identification signs and labels. Use same designations indicated ...
	D. Delegated-Design Submittal: For arc-flash hazard study.

	1.4 GENERAL/COORDINATION
	A. Identify electrical conductor terminations and splices in outlet boxes, receptacles, light fixtures, pull boxes, panel cabinets or other locations when directed with manufacturer's standard vinyl cloth, self-adhesive cable/conductor markers of wrap...
	B. Identify all electrical distribution and control cabinets and all equipment throughout the facility as to nature, service and purpose, by means of permanently attached, laminated phenolic nameplates with beveled edges, dull black with white core, a...
	C. All wiring devices shall be labeled indicating the source panel and circuit.  Label shall be a clear, adhesive backed with black letters (ex: DP1-14).
	D. All junction boxes and pull boxes shall be labeled with indelible marker indicating all circuits contained within the junction box.
	E. All panelboards incorporating "100 ampere" frame or larger circuit breakers shall be provided with laminated phenolic nameplates which identify each circuit breaker.  All circuit breakers in the Main Distribution panel shall be provided with same.
	F. All new Electrical Rooms where main service equipment is located, shall be provided with a sign, secured to each door at 5'-0" AFF, bearing the following inscription:  "DANGER - HIGH VOLTAGE KEEP OUT".


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ASME A13.1.
	B. Comply with NFPA 70 & 70E.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.

	2.2 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits at 600 V or Less:
	1. White letters on black field
	2. Legend: Indicate voltage and system or service type.

	B. Raceways and Cables Carrying Circuits at More Than 600 V:
	1. Black letters on an orange field.
	2. Legend: "DANGER - CONCEALED HIGH VOLTAGE WIRING."


	2.3 LABELS
	A. Vinyl Labels for Raceways Carrying Circuits at 600 V or Less: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	a. 42TSeton
	b. 42TThomas & Betts
	c. 42TBrady

	B. Snap-Around Labels for Raceways and Cables Carrying Circuits at 600 V or Less: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit diameters of raceways they identify, and that stay in place by grippi...
	a. 42TSeton
	b. 42TThomas & Betts
	c. 42TBrady

	C. Self-Adhesive Labels:
	a. 42TSeton
	b. 42TBrady
	c. 42TP-Touch
	2. Preprinted, 34T3-mil-34T44T (0.08-mm-)44T thick, polyester flexible label with acrylic pressure-sensitive adhesive.
	a. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective shield over the legend. Labels sized to fit the cable diameter, such that the clear shield overlaps the entire printed legend.

	3. Polyester, thermal, transfer-printed, 34T3-mil-34T44T (0.08-mm-)44T thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for display on front cover, door, or other access to equipment unless otherwise indicated.
	a. Nominal Size: 34T3.5-by-5-inch34T44T (76-by-127-mm)44T.

	4. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag manufacturer.
	5. Marker for Tags: Machine-printed, permanent, waterproof, black ink recommended by printer manufacturer.

	D. Underground-Line Warning Tape
	a. 42TBrady
	b. 42TIdeal
	c. 42TSeton
	2. Tape:
	a. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electrical and communication utility lines.
	b. Printing on tape shall be permanent and shall not be damaged by burial operations.
	c. Tape material and ink shall be chemically inert and not subject to degradation when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	3. Color and Printing:
	a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and ANSI Z535.5.
	b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE". Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE, COMMUNICATIONS CABLE, OPTICAL FIBER CABLE"

	4. Tag: Type ID
	a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core; bright colored, [continuous-printed on one ...
	b. Width: 34T3 inches34T44T (75 mm)44T.
	c. Overall Thickness: 34T5 mils34T44T (0.125 mm)44T.
	d. Foil Core Thickness: 34T0.35 mil34T44T (0.00889 mm)44T.
	e. Weight: 34T28 lb/1000 sq. ft.34T44T (13.7 kg/100 sq. m)44T.
	f. Tensile according to ASTM D 882: 34T70 lbf34T44T (311.3 N)44T and 34T4600 psi34T44T (31.7 MPa)44T.
	g. Tensile according to ASTM D 882: 34T300 lbf34T44T (1334 N)44T and 34T12,500 psi34T44T (86.1 MPa)44T.


	E. Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height shall be 34T1 inch34T44T (25 mm)44T .
	F. Laminated Acrylic or Melamine Plastic Signs:
	1. Engraved legend.
	2. Thickness:
	a. For signs up to 34T20 sq. inches34T44T (129 sq. cm)44T, minimum 34T1/16-inch-34T44T (1.6-mm-)44T.
	b. For signs larger than 34T20 sq. inches34T44T (129 sq. cm)44T, 34T1/8 inch34T44T (3.2 mm)44T thick.
	c. Engraved legend with white letters on a black face.
	d. Punched or drilled for mechanical fasteners.



	2.4 CABLE TIES
	A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
	1. Minimum Width: 34T3/16 inch34T44T (5 mm)44T.
	2. Tensile Strength at 34T73 deg F34T44T (23 deg C)44T according to ASTM D 638: 34T12,000 psi34T44T (82.7 MPa)44T.
	3. Temperature Range: 34TMinus 40 to plus 185 deg F34T44T (Minus 40 to plus 85 deg C)44T.
	4. Color: Black, except where used for color-coding.

	B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, Type 6/6 nylon.
	1. Minimum Width: 34T3/16 inch34T44T (5 mm)44T.
	2. Tensile Strength at 34T73 deg F34T44T (23 deg C)44T according to ASTM D 638: 34T12,000 psi34T44T (82.7 MPa)44T.
	3. Temperature Range: 34TMinus 40 to plus 185 deg F34T44T (Minus 40 to plus 85 deg C)44T.
	4. Color: Black.

	C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, self-locking.
	1. Minimum Width: 34T3/16 inch34T44T (5 mm)44T.
	2. Tensile Strength at 34T73 deg F34T44T (23 deg C)44T according to ASTM D 638: 34T7000 psi34T44T (48.2 MPa)44T.
	3. UL 94 Flame Rating: 94V-0.
	4. Temperature Range: 34TMinus 50 to plus 284 deg F34T44T (Minus 46 to plus 140 deg C)44T.
	5. Color: Black.


	2.5 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.

	3.2 INSTALLATION
	A. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance ...
	B. Install identifying devices before installing acoustical ceilings and similar concealment.
	C. Verify identity of each item before installing identification products.
	D. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	E. Apply identification devices to surfaces that require finish after completing finish work.
	F. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	G. Attach plastic raceway and cable labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to the location and substrate.
	H. Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
	1. Outdoors: UV-stabilized nylon.
	2. In Spaces Handling Environmental Air: Plenum rated.

	I. Painted Identification: Comply with requirements in painting Sections for surface preparation and paint application.
	J. Aluminum Wraparound Marker Labels and Metal Tags: Secure tight to surface of conductor or cable at a location with high visibility and accessibility.
	K. System Identification Color-Coding Bands for Raceways and Cables: Each color-coding band shall completely encircle cable or conduit. Place adjacent bands of two-color markings in contact, side by side. Locate bands at changes in direction, at penet...
	L. During backfilling of trenches, install continuous underground-line warning tape directly above cable or raceway at 34T6 to 8 inches34T44T (150 to 200 mm)44T below finished grade. Use multiple tapes where width of multiple lines installed in a comm...

	3.3 IDENTIFICATION SCHEDULE
	A. Concealed Raceways, Duct Banks, More Than 600 V, within Buildings: Tape and stencil 34T4-inch-34T44T (100-mm-)44T wide black stripes on 34T10-inch34T44T (250-mm)44T centers over orange background that extends full length of raceway or duct and is 3...
	1. Floor surface directly above conduits running beneath and within 34T12 inches34T44T (300 mm)44T of a floor that is in contact with earth or is framed above unexcavated space.
	2. Wall surfaces directly external to raceways concealed within wall.
	3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in the building, or concealed above suspended ceilings.

	B. Accessible Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive vinyl labels containing the wiring system legend and system voltage. System legends shall be as follows:
	1. "EMERGENCY POWER."

	C. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use color-coding conductor tape to identify the phase.
	1. Color-Coding for Phase-and Voltage-Level Identification, 600 V or Less: Use colors listed below for ungrounded service, feeder and branch-circuit conductors.
	a. Color shall be factory applied or field applied for sizes larger than No. 8 AWG
	b. Colors for 208/120-V Circuits:
	1) Phase A: Black.
	2) Phase B: Red.
	3) Phase C: Blue.

	c. Colors for 480/277-V Circuits:
	1) Phase A: Brown.
	2) Phase B: Orange.
	3) Phase C: Yellow.

	d. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum distance of 34T6 inches34T44T (150 mm)44T from terminal points and in boxes where splices or taps are made. Apply last two turns of tape with no tension to prevent...


	D. Install instructional sign, including the color code for grounded and ungrounded conductors using adhesive-film-type labels.
	E. Locations of Underground Lines: Identify with underground-line warning tape for power, lighting, communication, and control wiring and optical-fiber cable.
	1. Limit use of underground-line warning tape to direct-buried cables.
	2. Install underground-line warning tape for direct-buried cables and cables in raceways.

	F. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-adhesive warning labels.
	1. Comply with 29 CFR 1910.145.
	2. Identify system voltage with black letters on an orange background.
	3. Apply to exterior of door, cover, or other access.

	G. Arc Flash Warning Labeling: Self-adhesive thermal transfer vinyl labels.
	1. Comply with NFPA 70E and ANSI Z535.4.
	2. Comply with Section 260574 "Overcurrent Protective Device Arc-Flash Study" requirements for arc-flash warning labels.

	H. Operating Instruction Signs: Install instruction signs to facilitate proper operation and maintenance of electrical systems and items to which they connect. Install instruction signs with approved legend where instructions are needed for system or ...
	I. Equipment Identification Labels: On each unit of equipment, install unique designation label that is consistent with wiring diagrams, schedules, and operation and maintenance manual. Apply labels to disconnect switches and protection equipment, cen...
	1. Labeling Instructions:
	a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine plastic label. Unless otherwise indicated, provide a single line of text with 34T1/2-inch-34T44T (13-mm-)44T high letters on 34T1-1/2-inch-34T44T (38-mm-)44T high label; where...
	b. Outdoor Equipment: Engraved, laminated acrylic or melamine label Elevated Components: Increase sizes of labels and letters to those appropriate for viewing from the floor.
	c. Unless labels are provided with self-adhesive means of attachment, fasten them with appropriate mechanical fasteners that do not change the NEMA or NRTL rating of the enclosure.

	2. Equipment To Be Labeled:
	a. Panelboards: Typewritten directory of circuits in the location provided by panelboard manufacturer. Panelboard identification shall be in the form of a self-adhesive, engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Switchgear.
	e. Switchboards.
	f. Transformers: Label that includes tag designation shown on Drawings for the transformer, feeder, and panelboards or equipment supplied by the secondary.
	g. Substations.
	h. Emergency system boxes and enclosures.
	i. Motor-control centers.
	j. Enclosed switches.
	k. Enclosed circuit breakers.
	l. Enclosed controllers.
	m. Variable-speed controllers.
	n. Push-button stations.
	o. Power-transfer equipment.
	p. Contactors.
	q. Remote-controlled switches, dimmer modules, and control devices.
	r. Battery-inverter units.
	s. Battery racks.
	t. Power-generating units.
	u. Monitoring and control equipment.
	v. UPS equipment.





	26 24 16 Panelboards & Safety Switches
	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. Distribution panelboards.
	2. Lighting and appliance branch-circuit panelboards.


	1.3 DEFINITIONS
	A. ATS: Acceptance testing specification.
	B. GFCI: Ground-fault circuit interrupter.
	C. GFEP: Ground-fault equipment protection.
	D. HID: High-intensity discharge.
	E. MCCB: Molded-case circuit breaker.
	F. SPD: Surge protective device.
	G. VPR: Voltage protection rating.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of panelboard.
	1. Include materials, switching and overcurrent protective devices, SPDs, accessories, and components indicated.
	2. Include dimensions and manufacturers' technical data on features, performance, electrical characteristics, ratings, and finishes.

	B. Shop Drawings: For each panelboard and related equipment.
	1. Include dimensioned plans, elevations, sections, and details.
	2. Show tabulations of installed devices with nameplates, conductor termination sizes, equipment features, and ratings.
	3. Detail enclosure types including mounting and anchorage, environmental protection, knockouts, corner treatments, covers and doors, gaskets, hinges, and locks.
	4. Detail bus configuration, current, and voltage ratings.
	5. Short-circuit current rating of panelboards and overcurrent protective devices.
	6. Include evidence of NRTL listing for series rating of installed devices.
	7. Include evidence of NRTL listing for SPD as installed in panelboard.
	8. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices and auxiliary components.
	9. Include wiring diagrams for power, signal, and control wiring.
	10. Key interlock scheme drawing and sequence of operations.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Panelboard Schedules: For installation in panelboards. Submit final versions after load balancing.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For panelboards and components to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting overcurrent protective devices.
	2. Time-current curves, including selectable ranges for each type of overcurrent protective device that allows adjustments.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials (spare parts) that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Keys: Two spares for each type of panelboard cabinet lock.
	2. Circuit Breakers Including GFCI and GFEP Types: Two spares for each panelboard Unless noted otherwise on panel schedules.
	3. Fuses for Fused Switches: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.
	4. Fuses for Fused Power-Circuit Devices: Equal to 10 percent of quantity installed for each size and type, but no fewer than three of each size and type.


	1.8 QUALITY ASSURANCE
	A. Manufacturer Qualifications: ISO 9001 or 9002 certified.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Remove loose packing and flammable materials from inside panelboards; install temporary electric heating (250 W per panelboard) to prevent condensation.
	B. Handle and prepare panelboards for installation according to NEMA PB 1.

	1.10 FIELD CONDITIONS
	A. Environmental Limitations:
	1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet work in spaces is complete and dry, work above panelboards is complete, and temporary HVAC system is operating and maintaining ambient temperature and humidity co...
	2. Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	a. Ambient Temperature: Not exceeding 34Tminus 22 deg F34T44T (minus 30 deg C)44T to 34Tplus 104 deg F34T44T (plus 40 deg C)44T.


	B. Service Conditions: NEMA PB 1, usual service conditions, as follows:
	1. Ambient temperatures within limits specified.
	2. Altitude not exceeding 34T6600 feet34T44T (2000 m)44T.

	C. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Engineer no fewer than five working days in advance of proposed interruption of electric service.
	2. Do not proceed with interruption of electric service without Engineers written permission.
	3. Comply with NFPA 70E.


	1.11 WARRANTY
	A. Manufacturer's Warranty: Manufacturer agrees to repair or replace panelboards that fail in materials or workmanship within specified warranty period.
	1. Panelboard Warranty Period: 24 months from date of Substantial Completion.

	B. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace SPD that fails in materials or workmanship within specified warranty period.
	1. SPD Warranty Period: Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PANELBOARD COMMON REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NEMA PB 1.
	C. Comply with NFPA 70.
	D. Enclosures: Flush and Surface-mounted, dead-front cabinets.
	1. Rated for environmental conditions at installed location.
	a. Indoor Dry and Clean Locations: NEMA 250, Type 1
	b. Outdoor Locations: NEMA 250, Type 3R
	c. Kitchen & Wash-Down Areas: NEMA 250, Type 4X
	d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4
	e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: NEMA 250, Type 12.

	2. Height: 34T64 inches34T  maximum.
	3. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match box dimensions; for flush-mounted fronts, overlap box. Trims shall cover all live parts and shall have no exposed hardware.
	4. Hinged Front Cover: Entire front trim hinged to box and with standard door within hinged trim cover. Trims shall cover all live parts and shall have no exposed hardware.
	5. Skirt for Surface-Mounted Panelboards: Same gage and finish as panelboard front with flanges for attachment to panelboard, wall, and ceiling or floor.
	6. Gutter Extension and Barrier: Same gage and finish as panelboard enclosure; integral with enclosure body. Arrange to isolate individual panel sections.
	7. Finishes:
	a. Panels and Trim: Steel, factory finished immediately after cleaning and pretreating with manufacturer's standard two-coat, baked-on finish consisting of prime coat and thermosetting topcoat.
	b. Back Boxes: Galvanized steel.


	E. Incoming Mains:
	1. Location: Top or Bottom.
	2. Main Breaker: As shown on panel schedule
	3. Contactors: Full Service ampacity, poles and size as identified on drawings.

	F. Phase, Neutral, and Ground Buses:
	1. Material: Tin-plated aluminum.
	a. Plating shall run entire length of bus.
	b. Bus shall be fully rated the entire length.

	2. Interiors shall be factory assembled into a unit. Replacing switching and protective devices shall not disturb adjacent units or require removing the main bus connectors.
	3. Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding conductors; bonded to box.
	4. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated from box.
	5. Full-Sized Neutral: Equipped with full-capacity bonding strap for service entrance applications. Mount electrically isolated from enclosure. Do not mount neutral bus in gutter.
	6. Extra-Capacity Neutral Bus: Neutral bus rated 200 percent of phase bus and listed and labeled by an NRTL acceptable to authority having jurisdiction, as suitable for nonlinear loads in electronic-grade panelboards and others designated on Drawings....
	7. Split Bus: Vertical buses divided into individual vertical sections.

	G. Conductor Connectors: Suitable for use with conductor material and sizes.
	1. Material: Tin-plated aluminum.
	2. Terminations shall allow use of 75 deg C rated conductors without derating.
	3. Size: Lugs suitable for indicated conductor sizes, with additional gutter space, if required, for larger conductors.
	4. Main and Neutral Lugs: Mechanical type, with a lug on the neutral bar for each pole in the panelboard.
	5. Ground Lugs and Bus-Configured Terminators: Mechanical type, with a lug on the bar for each pole in the panelboard.
	6. Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at opposite end of bus from incoming lugs or main device.
	7. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate at same end of bus as incoming lugs or main device.
	8. Extra-Capacity Neutral Lugs: Rated 200 percent of phase lugs mounted on extra-capacity neutral bus.

	H. NRTL Label: Panelboards or load centers shall be labeled by an NRTL acceptable to authority having jurisdiction for use as service equipment with one or more main service disconnecting and overcurrent protective devices. Panelboards or load centers...
	I. Future Devices: Panelboards or load centers shall have mounting brackets, bus connections, filler plates, and necessary appurtenances required for future installation of devices.
	1. Percentage of Future Space Capacity: 20 percent or as shown on panel schedules.

	J. Panelboard Short-Circuit Current Rating: Rated for series-connected system with integral or remote upstream overcurrent protective devices and labeled by an NRTL. Include label or manual with size and type of allowable upstream and branch devices l...
	1. Panelboards rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.
	2. Panelboards rated above 240 V and less than 600 V shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms symmetrical.

	K. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current available at terminals. Assembly listed by an NRTL for 100 percent interrupting capacity.
	1. Panelboards and overcurrent protective devices rated 240 V or less shall have short-circuit ratings as shown on Drawings, but not less than 10,000 A rms symmetrical.
	2. Panelboards and overcurrent protective devices rated above 240 V and less than 600 V shall have short-circuit ratings as shown on Drawings, but not less than 14,000 A rms symmetrical.


	2.2 BRANCH-CIRCUIT PANELBOARDS
	A. Standard of Design& Construction is Square D NQ or Preapproved Equals acceptable.
	B. Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.
	C. Mains: Circuit breaker or Lugs only as shown on panel schedules.
	D. Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing adjacent units.
	E. Contactors in Main Bus: NEMA ICS 2, Class A, electrically held, general-purpose controller, with same short-circuit interrupting rating as panelboard.
	1. Internal Control-Power Source: Control-power transformer, with fused primary and secondary terminals, connected to main bus ahead of contactor connection.

	F. Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.
	G. Doors: Door-in-door construction with concealed hinges; secured with multipoint latch with tumbler lock; keyed alike. Outer door shall permit full access to the panel interior. Inner door shall permit access to breaker operating handles and labelin...
	H. In general, cabinets shall be installed so that the operating handle of the top branch circuit protector will not exceed 78 inches above finished floor and the bottom of the cabinet be not less than 12 inches above finished floor.
	I. Minimum branch circuit panel width shall be 20".
	J. All cabinets shall be provided with the proper number and size openings for conduits installed.  No openings will be permitted which are not to be activated.

	2.3 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES
	A. MCCB: Comply with UL 489, with interrupting capacity to meet available fault currents and as identified in the Power System Study.
	1. Thermal-Magnetic Circuit Breakers:
	a. Inverse time-current element for low-level overloads.
	b. Instantaneous magnetic trip element for short circuits.
	c. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.

	2. Adjustable Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	3. Electronic Trip Circuit Breakers:
	a. RMS sensing.
	b. Field-replaceable rating plug or electronic trip.
	c. Digital display of settings, trip targets, and indicated metering displays.
	d. Multi-button keypad to access programmable functions and monitored data.
	e. Ten-event, trip-history log. Each trip event shall be recorded with type, phase, and magnitude of fault that caused the trip.
	f. Integral test jack for connection to portable test set or laptop computer.
	g. Field-Adjustable Settings:
	1) Instantaneous trip.
	2) Long- and short-time pickup levels.
	3) Long and short time adjustments.
	4) Ground-fault pickup level, time delay, and I squared T response.


	4. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller; let-through ratings less than NEMA FU 1, RK-5.
	5. GFCI Circuit Breakers: Single- and double-pole configurations with Class A ground-fault protection (6-mA trip).
	6. GFEP Circuit Breakers: Class B ground-fault protection (30-mA trip).
	7. Arc-Fault Circuit Interrupter Circuit Breakers: Comply with UL 1699; 120/240-V, single-pole configuration.
	8. Subfeed Circuit Breakers: Vertically mounted.
	9. MCCB Features and Accessories:
	a. Standard frame sizes, trip ratings, and number of poles.
	b. Breaker handle indicates tripped status.
	c. UL listed for reverse connection without restrictive line or load ratings.
	d. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor materials.
	e. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and HID lighting circuits.
	f. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable pickup and time-delay settings, push-to-test feature, and ground-fault indicator.
	g. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall be removable only when circuit breaker is in off position.
	h. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in on or off position.
	i. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.


	B. Fused Switch: NEMA KS 1, Heavy Duty, Type HD; clips to accommodate specified fuses; lockable handle.
	1. Fuses and Spare-Fuse Cabinet: Comply with requirements specified in Section 262813 "Fuses."
	2. Fused Switch Features and Accessories:
	a. Standard ampere ratings and number of poles rated 600V.
	b. Mechanical cover interlock with a manual interlock override, to prevent the opening of the cover when the switch is in the on position. The interlock shall prevent the switch from being turned on with the cover open. The operating handle shall have...



	2.4 IDENTIFICATION
	A. Panelboard Label: Manufacturer's name and trademark, voltage, amperage, number of phases, and number of poles shall be located on the interior of the panelboard door.
	B. Breaker Labels: Faceplate shall list current rating, UL and IEC certification standards, and AIC rating.
	C. Circuit Directory: Directory card inside panelboard door, mounted in metal frame with transparent protective cover.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.

	D. Circuit Directory: Computer-generated circuit directory mounted inside panelboard door with transparent plastic protective cover.
	1. Circuit directory shall identify specific purpose with detail sufficient to distinguish it from all other circuits.

	E. Circuit Labeling: Branch circuits and Feeders shall be distinctly numbered.  Wiring shall be tagged at each circuit breaker with proper circuit number.

	2.5 FUSES
	A. Provide a fuse for each gap in the work.
	B. Fuses specified to be current limiting type, shall be NEMA Class J, and Class L, and shall be coordinated with circuit breakers.  Dual element fuses shall be Class RK-5.  Provide three (3) spare fuses for each different fuse installed on project.  ...
	C. All fuses for mechanical equipment shall be dual element, time delay, with size as required by equipment manufacturer.
	D. The fuse sizes indicated on the drawings are for bidding purposes only.  Actual fuse sizes shall be determined by the manufacturer of all HVAC equipment.
	E. Submit an equipment fuse selection chart during shop drawing review that will indicate the quantity, size and type of each fuse to be installed at each disconnect.  Identify listing by HVAC equipment label, disconnect switch size, fuse type and tri...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify actual conditions with field measurements prior to ordering panelboards to verify that equipment fits in allocated space in, and comply with, minimum required clearances specified in NFPA 70.
	B. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1
	C. Examine panelboards before installation. Reject panelboards that are damaged, rusted, or have been subjected to water saturation.
	D. Examine elements and surfaces to receive panelboards for compliance with installation tolerances and other conditions affecting performance of the Work.
	E. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Coordinate layout and installation of panelboards and components with other construction that penetrates walls or is supported by them, including electrical and other types of equipment, raceways, piping, encumbrances to workspace clearance require...
	B. Comply with NECA 1.
	C. Install panelboards and accessories according to NEMA PB 1.1
	D. Equipment Mounting:
	1. Install panelboards on cast-in-place concrete equipment pads.
	2. Attach panelboard to the vertical finished or structural surface behind the panelboard.

	E. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from panelboards.
	F. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	G. Mount top of trim 34T90 inches34T44T (2286 mm)44T above finished floor unless otherwise indicated.
	H. Mount panelboard cabinet plumb and rigid without distortion of box.
	I. Mount recessed panelboards with fronts uniformly flush with wall finish and mating with back box.
	J. Mounting panelboards with space behind is recommended for damp, wet, or dirty locations. The steel slotted supports in the following paragraph provide an even mounting surface and the recommended space behind to prevent moisture or dirt collection.
	K. Install overcurrent protective devices and controllers not already factory installed.
	1. Set field-adjustable, circuit-breaker trip ranges.
	2. Tighten bolted connections and circuit breaker connections using calibrated torque wrench or torque screwdriver per manufacturer's written instructions.

	L. Make grounding connections and bond neutral for services and separately derived systems to ground. Make connections to grounding electrodes, separate grounds for isolated ground bars, and connections to separate ground bars.
	M. Install filler plates in unused spaces.
	N. Stub four 34T1-inch34T empty conduits from panelboard into accessible ceiling space or space designated to be ceiling space in the future. Stub four 34T1-inch34T empty conduits into raised floor space or below slab not on grade.
	O. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

	3.3 IDENTIFICATION
	A. Identify field-installed conductors, interconnecting wiring, and components; install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems."
	B. Create a directory to indicate installed circuit loads after balancing panelboard loads;  incorporate Owner's final room designations. Obtain approval before installing. Handwritten directories are not acceptable. Install directory inside panelboar...
	C. Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	D. Device Nameplates: Label each branch circuit device in power panelboards with a nameplate complying with requirements for identification specified in Section 260553 "Identification for Electrical Systems."
	E. Install warning signs complying with requirements in Section 260553 "Identification for Electrical Systems" identifying source of remote circuit.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust components, assemblies, and equipment installations, including connections.
	B. Perform tests and inspections.
	1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

	C. Acceptance Testing Preparation:
	1. Test insulation resistance for each panelboard bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	D. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test for low-voltage air circuit breakers stated in NETA ATS, Paragraph 7.6 Circuit Breakers.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: At Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each panelboard. Remove front panels so joints and connections are accessible to portable scanner.


	E. Panelboards will be considered defective if they do not pass tests and inspections.
	F. Prepare test and inspection reports, including a certified report that identifies panelboards included and that describes scanning results, with comparisons of the two scans. Include notation of deficiencies detected, remedial action taken, and obs...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip ranges as specified in Section 260573 "Overcurrent Protective Device Coordination Study."
	C. Load Balancing: After Substantial Completion, but not more than 60 days after Final Acceptance, measure load balancing and make circuit changes. Prior to making circuit changes to achieve load balancing, inform Architect of effect on phase color co...
	1. Measure loads during period of normal facility operations.
	2. Perform circuit changes to achieve load balancing outside normal facility operation schedule or at times directed by the Architect. Avoid disrupting services such as fax machines and on-line data processing, computing, transmitting, and receiving e...
	3. After changing circuits to achieve load balancing, recheck loads during normal facility operations. Record load readings before and after changing circuits to achieve load balancing.
	4. Tolerance: Maximum difference between phase loads, within a panelboard, shall not exceed 20 percent.


	3.6 PROTECTION
	A. Temporary Heating: Prior to energizing panelboards, apply temporary heat to maintain temperature according to manufacturer's written instructions.



	26 27 26 Wiring Devices
	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. Receptacles, receptacles with integral GFCI, and associated device plates.
	2. Snap switches and wall-box dimmers.
	3. Wall-switch occupancy sensors.


	1.3 DEFINITIONS
	A. EMI: Electromagnetic interference.
	B. GFCI: Ground-fault circuit interrupter.
	C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	D. RFI: Radio-frequency interference.
	E. TVSS: Transient voltage surge suppressor.
	F. UTP: Unshielded twisted pair.

	1.4 SHOP DRAWINGS
	A. Submit product literature for each device specified.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.

	1.6 GENERAL
	A. Outlet boxes for all interior, flush mounted wiring devices shall be manufactured of code gauge, galvanized steel construction.  Minimum box dimension shall be 4" x 4" x 2 1/8" with "tile rings" provided to suit individual applications.  Modify “ti...
	B. All wiring devices shall be the product of one manufacturer.  Standard of design is Hubbell.  Pass and Seymour and Leviton equivalents acceptable.  Catalog numbers listed herein are those of Hubbell, Inc.
	C. Receptacles for convenience outlets as indicated on the drawings shall be of the duplex, self-aligning type.  Contacts shall be wide, heavy, long lasting contact spring type equipped for side and back wiring with 2 binding screws located on the sid...


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	1. 42THubbell
	2. 42TPass & Seymour
	3. 42TOr approved equal
	B. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.


	2.3 STRAIGHT-BLADE RECEPTACLES
	A. Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	B. Receptacles shall be white urea, molded phenolic rated 20 amperes, 125 VAC, 3-wire, grounding type and shall be as manufactured by Hubbell Co. specification grade HBL5362-W.
	C. Special receptacles shall be Hubbell or equal grounding type, heavy duty and special configuration receptacles suitable for the loads and current characteristics designated on the drawings.  Where designated, furnish each with a matching cord set o...

	2.4 GFCI RECEPTACLES
	A. General Description:
	1. Straight blade.
	2. Comply with NEMA WD 1, NEMA WD 6, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.
	4. Color: White


	2.5 TOGGLE SWITCHES
	A. Comply with NEMA WD 1, UL 20, and FS W-S-896.
	B. Local switches shall be rated 20 amperes, 120 VAC, or 277 VAC as required and shall equal Hubbell Co. Catalog No. 1221-W.
	C. Switches, 120/277 V, 20 A White
	1. Single Pole, Two Pole, 3 way, 4 way:

	D. Pilot-Light Switches, 20 A:
	1. Description: Single pole, with neon-lighted handle, illuminated when switch is "off."

	E. Barrel Style Key-Operated Switches, 120/277 V, 20 A:
	1. Description: Single pole, with factory-supplied key in lieu of switch handle.
	2. Key switches shall be barrel key type, Hubbell HBL 1221XRKL.  Provide two (2) keys per switch.  All locks shall be keyed alike.  Provide matching coverplates.

	F. Switches in weatherproof locations shall be push-type Hubbell Company Catalog No. 1281/1282, with weatherproof cover plates, Hubbell Company, Catalog No. 1795, as required.

	2.6 OCCUPANCY/VACANCY SENSORS
	A. Occupancy sensors shall be Hubbell HMOSS dual technology devices with integral wall switch.  Sensor shall equal Hubbell ATD1277HI for small areas (under 300 sq. ft.) or ATD1277W for larger areas.  Ceiling-mounted devices shall be Hubbell ATD1000C w...

	2.7 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces: 34TWhite, Nylon
	3. Material for Unfinished Spaces: Galvanized steel .
	4. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum with lockable cover.

	2.8 EXTERIOR LIGHT CONTROL
	A. Exterior lighting shall be controlled through the use of time switches and/or photodiodes.  Time switch shall be Astronomic, one (1) channel, digital type, Tork Company Catalog No. DZS-100.  Photodiode shall be rated for 277 VAC, Tork Company or ap...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	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 34T6 inches34T44T (152 mm)44T in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use P-Touch type machine printing with Black letters on white field.
	C. Tests for Convenience Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	4. Using a test plug, verify that the device and its outlet box are securely mounted.
	5. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems. Correct circuit conditions, remove malfunctioning units and r...

	D. Wiring device will be considered defective if it does not pass tests and inspections.
	E. Prepare test and inspection reports.



	26 28 16 Enclosed Switches and Circuit Breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fusible switches.
	2. Nonfusible switches.
	3. Receptacle switches.
	4. Shunt trip switches.
	5. Molded-case circuit breakers (MCCBs).
	6. Molded-case switches.
	7. Enclosures.


	1.3 DEFINITIONS
	A. NC: Normally closed.
	B. NO: Normally open.
	C. SPDT: Single pole, double throw.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical characteristics, ratings,...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Include evidence of NRTL listing for series rating of installed devices.
	5. Detail features, characteristics, ratings, and factory settings of individual overcurrent protective devices, accessories, and auxiliary components.
	6. Include time-current coordination curves (average melt) for each type and rating of overcurrent protective device; include selectable ranges for each type of overcurrent protective device.

	B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations, sections, details, and attachments to other work.
	1. Wiring Diagrams: For power, signal, and control wiring..


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit breakers.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Fuses: Equal to 10% percent of quantity installed for each size but not less than 1 per fuse size.


	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member company of NETA or an NRTL.
	1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.

	B. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single source from single manufacturer.
	C. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	D. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	E. Comply with NFPA 70.
	F. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Engineer no fewer than seven 7 days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without Engineers written permission.
	4. Comply with NFPA 70E.


	1.8 COORDINATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.


	PART 2 -  PRODUCTS
	2.1 FUSIBLE SWITCHES
	A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton acceptable.
	B. Type GD, General Duty, Single Throw Shall Not Be Used.
	C. Type HD, Heavy Duty, Single Throw, 600VAC, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in cl...
	D. Type HD, Heavy Duty, Double Throw, 600VAC, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate specified fuses, lockable handle with capability to accept three padlocks, and interlocked with cover in cl...
	E. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are specified.
	5. Lugs: Mechanical type, suitable for number, size, and conductor material.
	6. Service-Rated Switches: Labeled for use as service equipment.


	2.2 NONFUSIBLE SWITCHES
	A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton acceptable.
	B. Type GD, General Duty, Shall not be used.
	C. Type HD, Heavy Duty, Single Throw, 600-VAC, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	D. Type HD, Heavy Duty, Double Throw, 600VAC, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	E. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Isolated Ground Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	4. Lugs: Mechanical type, suitable for number, size, and conductor material.


	2.3 MOLDED-CASE CIRCUIT BREAKERS
	A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton acceptable.
	B. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting capacity to comply with available fault currents.
	C. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip setting for circuit-breaker frame sizes 250 A and larger.
	D. Adjustable, Instantaneous-Trip Circuit Breakers: Magnetic trip element with front-mounted, field-adjustable trip setting.
	E. Electronic Trip Circuit Breakers: Field-replaceable rating plug, rms sensing, with the following field-adjustable settings:
	1. Instantaneous trip.
	2. Long- and short-time pickup levels.
	3. Long- and short-time time adjustments.
	4. Ground-fault pickup level, time delay, and IP2Pt response.

	F. Current-Limiting Circuit Breakers: Frame sizes 400 A and smaller, and let-through ratings less than NEMA FU 1, RK-5.
	G. Integrally Fused Circuit Breakers: Thermal-magnetic trip element with integral limiter-style fuse listed for use with circuit breaker and trip activation on fuse opening or on opening of fuse compartment door.
	H. Ground-Fault, Circuit-Interrupter (GFCI) Circuit Breakers: Single- and two-pole configurations with Class A ground-fault protection (6-mA trip).
	I. Ground-Fault, Equipment-Protection (GFEP) Circuit Breakers: With Class B ground-fault protection (30-mA trip).
	J. Features and Accessories:
	1. Standard frame sizes, trip ratings, and number of poles.
	2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.
	3. Application Listing: Appropriate for application; Type SWD for switching fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting circuits.


	2.4 MOLDED-CASE SWITCHES
	A. Square D Standard of Design & Construction. Approved equals by Cutler Hammer/Eaton acceptable.
	B. General Requirements: MCCB with fixed, high-set instantaneous trip only, and short-circuit withstand rating equal to equivalent breaker frame size interrupting rating.
	C. Features and Accessories:
	1. Standard frame sizes and number of poles.
	2. Lugs: Mechanical type, suitable for number, size, trip ratings, and conductor material.


	2.5 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	2. Outdoor Locations: NEMA 250, Type 3R.
	3. Kitchen & Wash-Down Areas: NEMA 250, Type 4X.
	4. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	B. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic Controls for Electrical Systems."
	C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Install fuses in fusible devices.
	E. Comply with NECA 1.

	3.3 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.4 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Acceptance Testing Preparation:
	1. Test insulation resistance for each enclosed switch and circuit breaker, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	C. Tests and Inspections:
	1. Perform each visual and mechanical inspection and electrical test stated in NETA Acceptance Testing Specification. Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	3. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker. Remove front panels so joints and connections are accessible to portabl...
	b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
	c. Instruments and Equipment: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

	4. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	D. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports, including a certified report that identifies enclosed switches and circuit breakers and that describes scanning results. Include notation of deficiencies detected, remedial action taken, and observations after r...

	3.5 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.
	B. Set field-adjustable circuit-breaker trip range as specified in Section 260573 "Overcurrent Protective Device Coordination Study."



	26 51 16 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 fluorescent luminaires, lamps, and ballasts.
	2. Luminaire supports.


	1.3 DEFINITIONS
	A. BIM: Building information model.
	B. CAD: Computer-aided design.
	C. CCT: Correlated color temperature.
	D. CRI: Color Rendering Index.
	E. Fixture: See "Luminaire."
	F. IP: International Protection or Ingress Protection Rating
	G. Lumen: Measured output of lamp and luminaire, or both.
	H. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Shop Drawings:
	1. Submit manufacturer’s product literature for fixtures, lamps and ballasts.


	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps: Ten Percent of each type and rating installed. Furnish at least one of each type.


	1.7 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. 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, accredited under the NVLAP fo...

	1.8 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.9 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	1. Warranty Period: Two years from date of Substantial Completion.
	2. Ballasts shall carry a manufacturer’s 5 year warranty.


	1.10 COORDINATION AND CONTROL
	A. The Electrical Contractor shall furnish a complete complement of luminaries and required associated appurtenances including all hangers, lamps and accessory wiring. Provide all labor and materials necessary to assemble, install and test the specifi...
	B. Set, plumb, square and secure all fixtures in walls or ceilings. (Confirm all mounting heights with Architect before installation.)  All fixtures in one room location shall be set on the same center line and at the same mounting height. Provide pla...
	C. Check carefully final ceiling finished schedule for all rooms prior to ordering fixtures. Fixtures which have been ordered incorrectly so as not to match ceiling construction and finish shall be changed at the Contractor's expense.
	D. Provide all miscellaneous factory furnished supports required to span steel joints or as required.  Suspend ceiling fixtures to structural system with at least two (2) attachements to structure. Ceiling system shall not be the only means of support...
	E. Fixtures installed in damp areas shall be equipped with neoprene gaskets and anodized aluminum frames.
	F. Coordinate fixture installation and connection with all other trades on the job. T-Bars, ceiling panels, lights, air conditioning diffusers, smoke detectors and other equipment shall all be symmetrically installed with provisions made for integrati...
	G. A manufacturer’s standard fixture is designated on the drawings for each of the fixtures in order to establish a standard of quality, a finish, and a desired effect. The catalog numbers used for this designation are not intended to completely speci...
	H. All required concrete foundations, pedestals, bases and bolt covers for outdoor lighting shall be the responsibility of the Electrical Contractor.  Ground rods for site lighting fixtures shall be provided in lengths to obtain a minimum of 8'-0" con...
	I. All inoperable lamps shall be replaced with new lamps during the course of construction, up to and including the date of final acceptance of the building.
	J. Fixture sound levels shall not exceed ASHRAE NC-30 design goals in area to which they are applicable. Fluorescent ballast acoustic noise level shall be no louder than General Electric Company rating "A".
	K. All new lighting fixtures with alzak type reflectors shall be thoroughly cleaned of all fingerprints, dust, etc. in accordance with the manufacturer’s recommendations.  Fixtures shall retain factory installed plastic covers until date of substantia...


	PART 2 -  PRODUCTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. UL Compliance: Comply with UL 1598.
	E. Nominal Operating Voltage: 120 V ac
	2.2 BALLASTS FOR LINEAR FLUORESCENT LAMPS
	A. General Requirements for Electronic Ballasts:
	1. Comply with UL 935 and with ANSI C82.11.
	2. Designed for type and quantity of lamps served.
	3. Ballasts shall be designed for .85 BF.
	4. Sound Rating: Class A.
	5. THD Rating: Less than 10 percent.
	6. Transient Voltage Protection: IEEE C62.41.1 and IEEE C62.41.2, Category A or better.
	7. Lamp Current Crest Factor: 1.7 or less.
	8. Power Factor: 0.98 or higher.
	9. Parallel Lamp Circuits: Multiple lamp ballasts shall comply with ANSI C82.11 and shall be connected to maintain full light output on surviving lamps if one or more lamps fail.

	B. Luminaires controlled by occupancy sensors shall have programmed-start ballasts.

	2.3 FLUORESCENT LAMPS
	A. T8 rapid-start lamps, rated 32-W maximum, nominal length of 34T48 inches34T44T (1220 mm)44T, 2800 initial lumens (minimum), CRI of 80 (minimum), color temperature of 3500 K, and average rated life of 20,000 hours unless otherwise indicated.
	B. All fixtures shall be complete with the lamp sizes specified. Lamp wattage and type shall be in accordance with the wattage recommended by the fixture manufacturer, or as needed in the area.  Lamps shall be as manufactured by General Electric, Phil...
	C. In general, tri-phosphor, T-8 type linear fluorescent and 4 pin, hardwired compact fluorescent lamps shall be used; however, other type lamps shall be furnished as directed by the Architect or as indicated in fixture schedule.  All linear fluoresce...

	2.4 REPLACEMENT LAMPS
	A. Replacement Lamps:  At the time of substantial completion and prior to final system acceptance, replace lamps in lighting fixtures which are observed to be noticeably dimmed after Contractor's use and testing.  Engineer shall be the final judge as ...
	B. Furnish stock or replacement lamps amounting to 10 percent (but not less than one lamp in each case) of each type and size lamp used in each type fixture.  Round up all fractional quantities of lamps (i.e.: 31 fixtures = 3.1 lamps = 4 lamps.
	C. Catalog and inventory all spare lamps to be turned over to the Owner at project completion.  Obtain Owner’s signature on inventory and provide one copy of inventory sheet in each O & M Manual.

	2.5 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Diffusers and Globes:
	1. Clear, UV-stabilized acrylic
	2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	3. Lens Thickness: At least 34T0.125 inch34T44T (3.175 mm)44T minimum unless otherwise indicated.

	C. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage, and coating.
	c. CCT and CRI for all luminaires.



	2.6 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.7 LUMINAIRE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, [34T12 gage34T44T (2.68 mm)44T].


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before fixture installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Coordinate layout and installation of luminaires and suspension system with other construction that penetrates ceilings or is supported by them.
	E. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	F. Flush-Mounted Luminaire Support:
	1. Secured to outlet box.
	2. Attached to ceiling structural members at four points equally spaced around circumference of luminaire.
	3. Trim ring flush with finished surface.


	3.3 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.4 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	B. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	C. Luminaire will be considered defective if it does not pass operation tests and inspections.
	D. Prepare test and inspection reports.



	27 51 20 Auditorium Sound System
	28 05 00 Telecommunications Raceway



