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MODULAR BUILDING RELOCATION  
for NCDOT BRIDGE MAINTENANCE OFFICE 
HIGHWAY DIVISION 5, OXFORD, NC  SCO ID No. 22-24690-01A 
 
    ADVERTISEMENT FOR BIDS 
 

Sealed proposals will be received until 
  

2:00 PM on Thursday, November 2, 2023, 
 
at the NCDOT Granville County Roadside Environmental Office at 5676 
Cornwall Road, Oxford, North Carolina 27565 for the construction of 

 
Modular Building Relocation for NCDOT Bridge Maintenance Office, 

Oxford, North Carolina 
 
at which time and place bids will be opened and read. 
  

A MANDATORY Pre-Bid Meeting will be held on 
  
Tuesday, October 17, 2023 at 2:00 PM in the Granville County Emergency 
Management Building at 5662 Cornwall Road, Oxford, North Carolina 27565. 
A site visit will be conducted immediately following the Pre-Bid Meeting. 
 
Complete plans and specifications for this project may be  
obtained from 
 

MARK D. GIBSON RA, 
NCDOT FACILITIES DESIGN UNIT 
1 SOUTH WILMINGTON STREET, 

RALEIGH, NORTH CAROLINA 27601  
OR  

1525 MAIL SERVICE CENTER,  
RALEIGH, NC   27699-1525 

              
 
during normal office hours:  Plan Deposit $100.00 per printed set; or 
by free download at  
 

https://connect.ncdot.gov/letting/Pages/Letting-List.aspx?let_type=5&let_status=Advertised 
 

The state reserves the unqualified right to reject any and all proposals. 
               
Signed:_ 

Michael D. Mountcastle PE 
Director, Facilities Management Unit 

North Carolina Department of Transportation 
1525 Mail Service Center 
Raleigh, NC  27699-1525 
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MODULAR BUILDING RELOCATION  
for NCDOT BRIDGE MAINTENANCE OFFICE 
HIGHWAY DIVISION 5, OXFORD, NC  SCO ID No. 22-24690-01A 
 
 
NOTICE TO BIDDERS  
 
Sealed proposals will be received by Mark D. Gibson RA, NCDOT, in the NCDOT Granville 
County Roadside Environmental Office at 5676 Cornwall Road, Oxford, North Carolina 27565 
up to 2:00 PM for Single Prime bids on Thursday, November 2, 2023, and immediately 
thereafter publicly opened and read for the furnishing of labor, material, and equipment entering 
into the construction of the Modular Building Relocation for NCDOT Bridge Maintenance 
Office, NCDOT Highway Division 5, Oxford, NC.  
 
The project consists of Construction of foundation and amenities for a relocated double-wide 
modular office including wood stairs, ramps, and canopies and their foundations; utilities and 
connections to the building; and associated site work.  The project also includes the set up of an 
existing stand-by diesel generator and automatic transfer switch.    
 
Bids will be received as a Single Prime Contract, combined bid for all work as defined in the 
construction documents.  All proposals shall be lump sum.   

 
Pre-Bid Meeting 
 
An open MANDATORY Pre-Bid Meeting will be held on Tuesday, October 17, 2023 at 2:00 
PM in the Granville County Emergency Management Building at 5662 Cornwall Road, Oxford, 
North Carolina 27565.  Any preferred brand alternates and their performance standards that the 
owner will consider for approval on this project will be identified. 
PLANS and SPECIFICATIONS WILL BE AVAILABLE IN PAPER FORMAT FOR A COST OF $100.00 
PER SET.  Contact Mark D. Gibson RA at the address or telephone number below.  Complete plans, 
specifications, and contract documents will also be posted in .pdf format at the following web address: 

 

https://connect.ncdot.gov/letting/Pages/Letting-List.aspx?let_type=5&let_status=Advertised 
Firms bidding this project are not required to be Prequalified by NCDOT. 

All questions during the Bid Period shall be directed to the Architect, Mr. Mark D. Gibson RA, in the form of 
a written RFI, via e-mail:  mdgibson1@ncdot.gov.  ALL DOCUMENTATION, DURING THE BID PERIOD, 
WILL BE POSTED ON THE WEBSITE.  IT IS THE RESPONSIBILITY OF ALL THOSE PARTICIPATING 
IN THE BID TO CHECK THE WEBSITE AT INTERVALS FOR ADDENDA, LIST OF REGISTERED 
GENERAL CONTRACTORS, ETC.  THE LIST OF GENERAL CONTRACTORS ATTENDING THE 
MANDATORY PRE-BID WILL BE POSTED ON THE WEBSITE AFTER THE PRE-BID MEETING IN 
ADDENDUM NO. 1. 
 
Digital documents will be available through the following plan rooms:  iSqFt at www.isqft.com, (312-380-
4782); Dodge Data & Analytics at www.construction.com (800-393-6343);  CMD Group at  
www.cmdgroup.com,  (312-380-4782); and in Minority Plan Rooms:  National Institute of Minority 
Economic Development, Inc. at www.theinstitutenc.org, 114 West Parrish Street, 4th Floor, Durham, NC. 
27701 (919-956-8889); and the East Coast Digital (ECD) – Minority Plan Room Provider 252-758-1616, 
plans@speedyblue.com   
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MODULAR BUILDING RELOCATION  
for NCDOT BRIDGE MAINTENANCE OFFICE 
HIGHWAY DIVISION 5, OXFORD, NC  SCO ID No. 22-24690-01A 
 
NOTE:  The bidder shall identify on his bid proposal the minority business participation he will 
use on the project (Identification of Minority Business Participation) form and shall include either 
Affidavit A or Affidavit B as applicable.  Forms and instructions are included within the Proposal 
Form in the bid documents.  Failure to complete these forms is grounds for rejection of the bid.  
(GS143-128.2c Effective 1/1/2002.) 
 
All contractors are hereby notified that they must have the proper license as required under the 
state laws governing their respective trades. 
 
General contractors are notified that Chapter 87, Article 1, General Statutes of North Carolina, 
will be observed in receiving and awarding general contracts.  General contractors submitting 
bids on this project must have license classification for Building Construction.  A bid bond is 
required for this proposal. 
 
Performance and Payment Bonds are required for this project. 
 
No bid may be withdrawn after the scheduled closing time for the receipt of bids for a period of 
30 days. 
 
The owner reserves the right to reject any or all bids and to waive informalities. 
 
 
Architect: Owner: 
Mark D. Gibson RA Michael D. Mountcastle PE  
Facilities Design Unit, NCDOT  Director  
1 South Wilmington Street Facilities Management Unit, NCDOT 
Raleigh, North Carolina   27601 1 South Wilmington Street 
(919) 707-4550      Raleigh, North Carolina   27601  
 (919) 707-4552 
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STATE OF NORTH CAROLINA 
STANDARD FORM OF INFORMAL CONTRACT 

 AND GENERAL CONDITIONS 
 

FOR  
 

North Carolina Department of Transportation 
Modular Building Relocation for Bridge Maintenance Office 

5679 Cornwall Road, Oxford, North Carolina   27565 
SCO ID No. 22-24690-01A 

SCOPE OF WORK 
The project consists of Construction of foundations; wood decks, stairs, ramps, and canopies; connections to 
existing utilities; installation of Owner’s generator and automatic transfer switch; and associated civil/site work in 
preparation for relocation of double-wide modular office.  Set-up of double-wide modular office is included in this 
contract. 
 
NOTICE TO BIDDERS 
 
Sealed bid for this work will be received by:  Mark D. Gibson RA, NCDOT Facilities Design Unit 
in the NCDOT Granville County Roadside Environmental Office at 5676 Cornwall Road, Oxford, North Carolina 
27565. 

Telephone:  919-693-6803. 

up to 2:00 PM, on Thursday, November 2, 2023 and immediately thereafter publicly opened and read aloud.  
Complete plans and specification and contract documents can be obtained from 

 
MARK D. GIBSON RA, 

NCDOT FACILITIES DESIGN UNIT 
1 SOUTH WILMINGTON STREET, 

RALEIGH, NORTH CAROLINA 27601 
Telephone: 919-707-4550; Email: mdgibson1@ncdot.gov   

OR  
1525 MAIL SERVICE CENTER,  
RALEIGH, NC   27699-1525 

 
Contractors are hereby notified that they must have proper license under the State laws governing their respective 
trades and that North Carolina General Statute 87 will be observed in receiving and awarding contracts.  General 
Contractors must have general license classification for General Construction.  

No bid may be withdrawn after the opening of bids for a period of 30 days.  The Owner reserves the right to reject 
any or all bids and waive informalities.  Bids shall be made only on the BID/ACEPTANCE form provided herein with 
all blank spaces for bids properly filled in and all signatures properly executed. 

Please note on the envelope – Bid: Attn:  Mark D. Gibson RA 

Modular Building Relocation for NCDOT Bridge Maintenance Office, Oxford, NC 
November 2, 2023 
(Contractor Name)  
(License Number) 

 
A MANDATORY Pre-Bid Meeting will be held on Tuesday, October 17, 2023 at 2:00 PM in the Granville County 
Emergency Management Building at 5662 Cornwall Road, Oxford, North Carolina 27565.  A site visit will be 
conducted immediately following the Pre-Bid Meeting. 
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BID/ACCEPTANCE FORM 
for 

 
North Carolina Department of Transportation 

Modular Building Relocation for Bridge Maintenance Office 
5679 Cornwall Road, Oxford, North Carolina   27565 

SCO ID No. 22-24690-01A 
 
We are in receipt of Addendum _________1  _________2 _________3 _________4 
 
The undersigned, as bidder, proposes and agrees if this bid is accepted to contract with the State of 
North Carolina through the North Carolina Department of Transportation          for the furnishing of all 
materials, equipment, and labor necessary to complete the construction of the work described in these 
documents in full and complete accordance with plans, specifications, and contract documents, and to 
the full and entire satisfaction of the State of North Carolina and the North Carolina Department of 
Transportation for the sum of: 
 
BASE BID:         Dollars $    
  
 
Respectively submitted this                          day of  _____           _______2023 
 
         __   ______ 

(Contractor’s Name) 
 
Federal ID#:      By:       
      
Witness:       Title:       
               (Owner, partner, corp. Pres. Or Vice President) 
       Address:      
(Proprietorship or Partnership) 
 
Attest: (corporation)     Email Address:     

  
 

(Corporate Seal) 
 
 
By:          License #:     
 
Title:        
  (Corporation, Secretary./Ass't Secretary.)  
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ACCEPTED by the STATE OF NORTH CAROLINA   
through the 

 

North Carolina Department of Transportation 
(Agency/Institution) 

 

Total amount accepted by the Owner, including base bid and bid alternates:________________________ 

 

 
 

BY:         TITLE:     
 

Date:       
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G E N E R A L   C O N D I T I O N S 
 

1. GENERAL 
 
It is understood and agreed that by submitting a bid that the Contractor has examined these contract documents, 
drawings and specifications and has visited the site of the Work, and has satisfied himself relative to the Work to be 
performed. 

 
2. DEFINITIONS 
 
Owner:  "Owner" shall mean, The State of North Carolina through the North Carolina Department of 
Transportation. 
 
Contractor:  "Contractor" shall mean the entity that will provide the services for the Owner. 
 
Designer: The designer(s) are those referred to within this contract, or their authorized representatives.  The 
Designer(s), as referred to herein, shall mean architect and/or engineer responsible for preparing the project plans 
and specifications.  They will be referred to hereinafter as if each were of the singular number, masculine gender. 
 
Contract Documents:  “Contract Documents” shall consist of the Notice to Bidders; General Conditions of the 
Contract; special conditions if applicable; Supplementary General Conditions; the drawing and specifications, 
including all bulletins, addenda or other modifications of the drawings and specifications incorporated into the 
documents prior to their execution; the bid; the contract; the performance bond if applicable; and insurance 
certificates.  All of these items together form the contract. 
 
INTENT AND EXECUTION OF DOCUMENTS 
 
The drawings and specifications are complementary, one to the other.  That which is shown on the drawings or 
called for in the specifications shall be as binding as if it were both called for and shown.  The intent of the drawings 
and specifications is to establish the scope of all labor, materials, transportation, equipment, and any and all other 
things necessary to provide a complete job.  In case of discrepancy or disagreement in the Contract Documents, 
the order of precedence shall be: Form of Contract, specifications, large-scale detail drawings, small-scale 
drawings.   
 
In such cases where the nature of the work requires clarification by the Designer/ Owner, the Designer/ Owner shall 
furnish such clarification.  Clarifications and drawings shall be consistent with the intent of the Contract Documents, 
and shall become a part thereof. 
 
4. AS-BUILT MARKED-UP CONSTRUCTION DOCUMENTS 

 
Contractor shall provide one complete set of legible “as-built” marked-up construction drawings and 
specifications recording any and all changes made to the original design during the course of construction.  In 
the event no changes occurred, submit construction drawings and specifications set with notation “No 
Changes.”  The Designer/Owner must receive “As-built” marked-up construction drawings and specifications 
before the final pay request can be processed.   
 
5. SUBMITTAL DATA 

The Contractor awarded the contract shall submit all specified submittals to the Owner/Designer.  A minimum 
number of copies as specified by the owner, of all required submittal data pertaining to construction, performance 
and general dimensional criteria of the components listed in the technical specifications shall be submitted.  No 
material or equipment shall be ordered or installed prior to written approval of the submittals by the 
Designer/Owner.  Failure to provide submittal data for review on equipment listed in the technical specifications will 
result in removal of equipment by the Contractor at his expense if the equipment is not in compliance with the 
specifications. 
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6. SUBSTITUTIONS 

In accordance with the provisions of G.S. 133-3, material, product, or equipment substitutions proposed by the 
bidders to those specified herein can only be considered during the bidding phase until five  (5) days prior to the 
receipt of bids or by the date specified in the pre bid conference, when submitted to the Designer with sufficient 
data to confirm material, product, or equipment equality.  Proposed substitutions submitted after this time will be 
considered only as potential change order. 
 
Submittals for proposed substitutions shall include the following information: 
 

a. Name, address, and telephone number of manufacturer and supplier as appropriate. 
 

b. Trade name, model or catalog designation. 
 

c. Product data including performance and test data, reference standards, and technical descriptions 
of material, product, or equipment.  Include color samples and samples of available finishes as 
appropriate. 

 
d. Detailed comparison with specified products including performance capabilities, warranties, and 

test results. 
 

e. Other pertinent data including data requested by the Designer to confirm product equality. 
 
If a proposed material, product, or equipment substitution is deemed equal by the Designer to those specified, all 
bidders of record will be notified by Addendum. 
 
7. WORKING DRAWINGS AND SPECIFICATIONS AT THE JOB SITE 
 
The contractor shall maintain, in readable condition at his job site one complete set of working drawings and 
specifications for his work including all shop drawings.  Such drawings and specifications shall be available for use 
by the owner, designer or his authorized representative.   
 
The contractor shall maintain at the job site, a day-to-day record of work-in-place that is at variance with the 
contract documents.  Such variations shall be fully noted on project drawings by the contractor and submitted to the 
designer upon project completion and no later than 30 days after acceptance of the project. 
 
8. MATERIALS, EQUIPMENT, EMPLOYEES 
 

a. The contractor shall, unless otherwise specified, supply and pay for all labor, transportation, materials, 
tools, apparatus, lights, power, fuel, heat, sanitary facilities, water, scaffolding and incidentals 
necessary for the completion of his work, and shall install, maintain and remove all equipment of the 
construction, other utensils or things, and be responsible for the safe, proper and lawful construction, 
maintenance and use of same, and shall construct in the best and most workmanlike manner, a 
complete job and everything incidental thereto, as shown on the plans, stated in the specifications, or 
reasonably implied therefrom, all in accordance with the contract documents. 

 
b. All materials shall be new and of quality specified, except where reclaimed material is authorized herein 

and approved for use.  Workmanship shall at all times be of a grade accepted as the best practice of 
the particular trade involved, and as stipulated in written standards of recognized organizations or 
institutes of the respective trades except as exceeded or qualified by the specifications. 

 
c. Upon notice, the contractor shall furnish evidence as to quality of materials. 

 
d. Products are generally specified by ASTM or other reference standard and/or by manufacturer's name 

and model number or trade name.  When specified only by reference standard, the Contractor may 
select any product meeting this standard, by any manufacturer.  When several products or 
manufacturers are specified as being equally acceptable, the Contractor has the option of using any 
product and manufacturer combination listed.  However, the contractor shall be aware that the cited 
examples are used only to denote the quality standard of product desired and that they do not restrict 
bidders to a specific brand, make, manufacturer or specific name; that they are used only to set forth 
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and convey to bidders the general style, type, character and quality of product desired; and that 
equivalent products will be acceptable.  Request for substitution of materials, items, or equipment shall 
be submitted to the designer for approval or disapproval; the designer prior to the opening of bids shall 
make such approval or disapproval. Alternate materials may be requested after the award if it can 
clearly be demonstrated that it is an added benefit to the owner and the designer and owner approves. 

 
e. The designer is the judge of equality for proposed substitution of products, materials or equipment. 

 
f. If at any time during the construction and completion of the work covered by these contract documents, 

the language, conduct, or attire of any workman of the various crafts be adjudged a nuisance to the 
owner or designer, or if any workman be considered detrimental to the work, the contractor shall order 
such parties removed immediately from grounds. 

 
g. The Contractor shall cooperate with the designer and the owner in coordinating construction activities. 
 
h. The Contractor shall maintain qualified personnel and effective supervision at the site at all times during 

the project, and exercise the appropriate quality control program to ensure compliance with the project 
drawings and specifications. The designer is responsible for determining compliance with the drawings 
and specifications. 

 

9. CODES, PERMITS AND INSPECTIONS 
 
The Contractor shall obtain the required permits, if required, give all notices, and comply with all laws, ordinances, 
codes, rules and regulations bearing on the conduct of the work under this contract.  If the Contractor observes that 
the drawings and specifications are at variance therewith, he shall promptly notify the Designer in writing.  If the 
Contractor performs any work knowing it to be contrary to such laws, ordinances, codes, rules and regulations, and 
without such notice to the Owner, he shall bear all cost arising there from. 
 
All work under this contract shall conform to the current North Carolina Building Code and other state and national 
codes as are applicable. 
 
Projects constructed by the State of North Carolina or by any agency or institution of the State are not subject to 
county or municipal building codes and may* not be subject to inspection by county or municipal authorities.  Where 
appropriate, the Contractor shall, cooperate with the county or municipal authorities by obtaining building permits.  
The contractor at no cost may obtain permits to the owner. 
 
All fire alarm work shall be in accordance with the latest State Construction Office (SCO) Guidelines for Fire Alarm 
Installation (NFPA72).  Where the contract documents are in conflict with the SCO guidelines, the SCO guidelines 
shall govern.  The Contractor shall be responsible for all the costs for the correction of the work where he installs it 
in conflict with the latest edition of the SCO Guidelines for Fire Alarm Installation..  
 
 
 
 
 
 
10. PROTECTION OF WORK, PROPERTY, THE PUBLIC AND SAFETY 
 

a. The contractors shall be jointly responsible for the entire site and the building or construction of the 
same and provide all the necessary protections, as required by the owner or designer, and by laws or 
ordinances governing such conditions.  They shall be responsible for any damage to the owner's 
property or of that of others on the job, by them, their personnel, or their subcontractors, and shall 
make good such damages.  They shall be responsible for and pay for any damages caused to the 
owner.  All contractors shall have access to the project at all times, except as indicated in the 
Supplemental General Conditions. 

 
b. The contractor shall provide cover and protect all portions of the structure when the work is not in 

progress, provide and set all temporary roofs, covers for doorways, sash and windows, and all other 

*Inspection and certification of compliance by local authorities is necessary if an architect or 
engineer was not employed on the project, or if the plans and specifications were not approved 
and the construction inspected by the State Construction Office. 
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materials necessary to protect all the work on the building, whether set by him, or any of the 
subcontractors.  Any work damaged through the lack of proper protection or from any other cause, 
shall be repaired or replaced without extra cost to the owner. 

 
c. No fires of any kind will be allowed inside or around the operations during the course of construction 

without special permission from the designer and owner. 
 

d. The contractor shall protect all trees and shrubs designated to remain in the vicinity of the operations 
by building substantial boxes around it.  He shall barricade all walks, roads, etc., as directed by the 
designer to keep the public away from the construction.  All trenches, excavations or other hazards in 
the vicinity of the work shall be well barricaded and properly lighted at night. 
 

e. The contractor shall provide all necessary safety measures for the protection of all persons on the job, 
including the requirements of the A.G.C. Accident Prevention Manual in Construction, as amended, 
and shall fully comply with all state laws or regulations and North Carolina State Building Code 
requirements to prevent accident or injury to persons on or about the location of the work.  He shall 
clearly mark or post signs warning of hazards existing, and shall barricade excavations, elevator shafts, 
stairwells and similar hazards.  He shall protect against damage or injury resulting from falling materials 
and he shall maintain all protective devices and signs throughout the progress of the work. 

 
f. The contractor shall adhere to the rules, regulations and interpretations of the North Carolina 

Department of Labor relating to Occupational Safety and Health Standards for the Construction 
Industry (Title 29, Code of Federal Regulations, Part 1926, published in Volume 39, Number 122, Part 
II, June 24, 1974, Federal Register), and revisions thereto as adopted by General Statutes of North 
Carolina 95-126 through 155. 

 
i. In the event of emergency affecting the safety of life, the protection of work, or the safety of adjoining 

properties, the contractor is hereby authorized to act at his own discretion, without further authorization 
from anyone, to prevent such threatened injury or damage.  Any compensation claimed by the 
contractor on account of such action shall be determined as provided for under Article 13(b). 

 
j. Any and all costs associated with correcting damage caused to adjacent properties of the construction 

site or staging area shall be borne by the contractor.  These costs shall include but not be limited to 
flooding, mud, sand, stone, debris, and discharging of waste products. 

 
11. SUBCONTRACTS AND SUBCONTRACTORS 
 
The Contractor is and remains fully responsible for his own acts or omissions as well as those of any subcontractor 
or of any employee of either.  The Contractor agrees that no contractual relationship exists between the 
subcontractor and the Owner in regard to the contract, and that the subcontractor acts on this work as an agent or 
employee of the Contractor.  
 
12. CONTRACTOR-SUBCONTRACTOR RELATIONSHIPS 
 
The Contractor agrees that the terms of these Contract Documents shall apply equally to each Subcontractor as to 
the Contractor, and the Contractor agrees to take such action as may be necessary to bind each Subcontractor to 
these terms.  The Contractor further agrees to conform to the Code of Ethical Conduct as adopted by the 
Associated General Contractors of America, Inc., with respect to Contractor-Subcontractor relationships.  The 
Owner reserves the right to limit the amount of portions of work to be subcontracted as hereinafter specified. 
 
13. CHANGES IN THE WORK AND CLAIMS FOR EXTRA COST 
 

a. The owner may have changes made in the work covered by the contract.  These changes will not 
invalidate and will not relieve or release the contractor from any guarantee given by him pertinent 
to the contract provisions.  These changes will not affect the validity of the guarantee bond and will 
not relieve the surety or sureties of said bond.  All extra work shall be executed under conditions of 
the original contract. 

 
b.  Except in an emergency endangering life or property, no change shall be made by the contractor 

except upon receipt of approved change order from the designer, countersigned by the owner 
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authorizing such change.  No claim for adjustments of the contract price shall be valid unless this 
procedure is followed. Should a claim for extra compensation by the contractor be denied by the 
designer or the owner, the contractor may pursue his claim in accordance with G.S. 143-135.3. 

 
In the event of emergency endangering life or property, the contractor may be directed to proceed 
on a time and material basis whereupon the contractor shall proceed and keep accurately on such 
form as specified by the designer or owner, a correct account of costs together with all proper 
invoices, payrolls and supporting data.  Upon completion of the work the change order will be 
prepared as outlined under either Method "c(1)" or Method "c(2)" or both. 
 

 
c. In determining the values of changes, either additive or deductive, contractors are restricted to the 

use of the following methods: 
 

1. Where the extra work involved is covered by unit prices quoted in the proposal, or 
subsequently agreed to by the Contractor, Designer, Owner and State Construction Office the 
value of the change shall be computed by application of unit prices based on quantities, 
estimated or actual as agreed of the items involved, except is such cases where a quantity 
exceeds the estimated quantity allowance in the contract by one hundred percent (100%) or 
more.  In such cases, either party may elect to proceed under subparagraph c (2) herein.  If 
neither party elects to proceed under c (2), then unit prices shall apply. 

 
2. The contracting parties shall negotiate and agree upon the equitable value of the change prior 

to issuance of the change order, and the change order shall stipulate the corresponding lump 
sum adjustment to the contract price. 

 
d. Under Paragraph “b” and Methods "c(2)" above, the allowances for overhead and profit combined 

shall be as follows:  all contractors (the single contracting entity (prime), his subcontractors(1st tier 
subs), or their sub-subcontractors (2nd tier subs, 3rd tier subs, etc.) shall be allowed a maximum of 
10% on work they each self-perform; the prime contractor shall be allowed a maximum of 5% on 
contracted work of his 1st tier sub; 1st tier, 2nd tier, 3rd tier, etc. contractors shall be allowed a 
maximum of 2.5% on the contracted work of their subs. ; Under Method "c(1)", no additional 
allowances shall be made for overhead and profit.  In the case of deductible change orders, under 
Method "c(2)" and Paragraph (b) above, the contractor shall include no less than five percent (5%) 
profit, but no allowances for overhead. 

 
e. The term "net cost" as used herein shall mean the difference between all proper cost additions and 

deductions.  The "cost" as used herein shall be limited to the following: 
   

1. The actual costs of materials and supplies incorporated or consumed as part of the work; 
 

2. The actual costs of labor expended on the project site; labor expended in coordination, change 
order negotiation, record document maintenance, shop drawing revision or other tasks 
necessary to the administration of the project are considered overhead whether they take place 
in an office or on the project site. 
 

3. The actual costs of labor burden, limited to the costs of social security (FICA) and  
Medicare/Medicaid taxes; unemployment insurance costs; health/dental/vision insurance 
premiums; paid employee leave for holidays, vacation, sick leave, and/or petty leave, not to 
exceed a total of 30 days per year; retirement contributions; worker’s compensation insurance 
premiums; and the costs of general liability insurance when premiums are computed based on 
payroll amounts; the total of which shall not exceed thirty percent (30%) of the actual costs of 
labor; 
 

4. The actual costs of rental for tools, excluding hand tools; equipment; machinery; and temporary       
facilities required for the work; 
 

5. The actual costs of premiums for bonds, insurance, permit fees and sales or use taxes related 
to the work. 
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Overtime and extra pay for holidays and weekends may be a cost item only to the extent approved 
by the owner. 

 
f. Should concealed conditions be encountered in the performance of the work below grade, or 

should concealed or unknown conditions in an existing structure be at variance with the conditions 
indicated by the contract documents, the contract sum and time for completion may be equitably 
adjusted by change order upon claim by either party made within thirty (30) days after the condition 
has been identified.  The cost of such change shall be arrived at by one of the foregoing methods.  
All change orders shall be supported by a unit cost breakdown showing method of arriving at net 
cost as defined above.   

 
g. Change orders shall be submitted by the contractor in writing to the owner/designer for review and 

approval.  The contractor will provide such proposal and supporting data in suitable format.  The 
designer shall verify correctness.  Delay in the processing of the change order due to lack of proper 
submittal by the contractor of all required supporting data shall not constitute grounds for a time 
extension or basis of a claim. Within fourteen (14) days after receipt of the contractor’s accepted 
proposal including all supporting documentation required by the designer, the designer shall 
prepare the change order and forward to the contractor for his signature or otherwise respond, in 
writing, to the contractor’s proposal.  Within seven (7) days after receipt of the change order 
executed by the contractor, the designer shall, certify the change order by his signature, and 
forward the change order and all supporting data to the owner for the owner's signature.  The 
owner shall execute the change order, within seven (7) days of receipt.  

 
At the time of signing a change order, the contractor shall be required to certify as follows: 

 
"I certify that my bonding company will be notified forthwith that my contract has been changed by 
the amount of this change order, and that a copy of the approved change order will be mailed upon 
receipt by me to my surety." 

 
h. A change order, when issued, shall be full compensation, or credit, for the work included, omitted 

or substituted.  It shall show on its face the adjustment in time for completion of the project as a 
result of the change in the work. 

i. If, during the progress of the work, the owner requests a change order and the contractor's terms 
are unacceptable, the owner, may require the contractor to perform such work on a time and 
material basis whereupon the contractor shall proceed and keep accurately on such form as 
specified by the Designer or owner, a correct account of cost together with all proper invoices, 
payrolls and supporting data. Upon completion of the work a change order will be prepared with 
allowances for overhead and profit per paragraph d. above and “net cost” and “cost” per paragraph 
e. above.  Without prejudice, nothing in this paragraph shall preclude the owner from performing or 
to have performed that portion of the work requested in the change order. 

 
 

14. ANNULMENT OF CONTRACT 

If the contractor fails to begin the work under the contract within the time specified, or the progress of the work is 
not maintained on schedule, or the work is not completed within the time specified, or fails to perform the work with 
sufficient workmen and equipment or with sufficient materials to ensure the prompt completion of said work, or shall 
perform the work unsuitably or shall discontinue the prosecution of the work, or if the contractor shall become 
insolvent or be declared bankrupt or commit any act of bankruptcy or insolvency, or allow any final judgment to 
stand against him unsatisfied for a period of forty-eight (48) hours, or shall make an assignment for the benefit of 
creditors, or for any other cause whatsoever shall not carry on the work in an acceptable manner, the owner may 
give notice in writing, sent by certified mail, return receipt requested, to the contractor and his surety (if applicable) 
of such delay, neglect or default, specifying the same, and if the contractor within a period of seven (7) days after 
such notice shall not proceed in accordance therewith, then the owner shall, declare this contract in default, and, 
thereupon, the surety shall promptly take over the work and complete the performance of this contract in the 
manner and within the time frame specified.  In the event the contractor, or the surety (if applicable) shall fail to take 
over the work to be done under this contract within seven (7) days after being so notified and notify the owner in 
writing, sent by certified mail, return receipt requested, that he is taking the same over and stating that he will 
diligently pursue and complete the same, the owner shall have full power and authority, without violating the 
contract, to take the prosecution of the work out of the hands of said contractor, to appropriate or use any or all 
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contract materials and equipment on the grounds as may be suitable and acceptable and may enter into an 
agreement, either by public letting or negotiation, for the completion of said contract according to the terms and 
provisions thereof or use such other methods as in his opinion shall be required for the completion of said contract 
in an acceptable manner.  All costs and charges incurred by the owner, together with the costs of completing the 
work under contract, shall be deducted from any monies due or which may become due said contractor and surety 
(if applicable).  In case the expense so incurred by the owner shall be less than the sum which would have been 
payable under the contract, if it had been completed by said contractor, then the said contractor and surety (if 
applicable) shall be entitled to receive the difference, but in case such expense shall exceed the sum which would 
have been payable under the contract, then the contractor and the surety (if applicable) shall be liable and shall pay 
to the owner the amount of said excess. 
 
 
15. TERMINATION FOR CONVENIENCE 
 

a.  Owner may at any time and for any reason terminate Contractor’s services and work at Owner's 
convenience, after notification to the contractor in writing via certified mail. Upon receipt of such 
notice, Contractor shall, unless the notice directs otherwise, immediately discontinue the work and 
placing of orders for materials, facilities and supplies in connection with the performance of this 
Agreement. 

 
b. Upon such termination, Contractor shall be entitled to payment only as follows: (1) the actual cost 

of the work completed in conformity with this Agreement; plus, (2) such other costs actually 
incurred by Contractor as approved by Owner; (3) plus ten percent (10%) of the cost of the balance 
of the work to be completed for overhead and profit. There shall be deducted from such sums as 
provided in this subparagraph the amount of any payments made to Contractor prior to the date of 
the termination of this Agreement. Contractor shall not be entitled to any claim or claim of lien 
against Owner for any additional compensation or damages in the event of such termination and 
payment.  

 

16.  OWNER'S RIGHT TO DO WORK 
 
If, during the progress of the work or during the period of guarantee, the contractor fails to prosecute the work 
properly or to perform any provision of the contract, the owner, after seven  (7) days' written notice sent by certified 
mail, return receipt requested, to the contractor from the designer, may perform or have performed that portion of 
the work.  The cost of the work may be deducted from any amounts due or to become due to the contractor, such 
action and cost of same having been first approved by the designer.  Should the cost of such action of the owner 
exceed the amount due or to become due the contractor, then the contractor or his surety, or both, shall be liable 
for and shall pay to the owner the amount of said excess. 
 

17. REQUESTS FOR PAYMENT 

Contractor shall refer to the Supplemental General Conditions for specific directions on payment schedule, 
procedures and the name and address where to send applications for payments for this project. It is imperative that 
invoices be sent only to the above address in order to assure proper and timely delivery and handling. 
 
The Designer/Owner will process all Contractor pay requests as the project progresses.  The Contractor shall 
receive payment within thirty (30) consecutive days after Designer/Owner’s approval of each pay request.  Payment 
will only be made for work performed as determined by the Designer/Owner.  
 
Retainage: 

a. Retainage withheld will not exceed 5% at any time. 
 b. The same terms apply to general contractor and subcontractors alike. 

c. Following 50% completion of the project no further retainage will be withheld if the 
contractor/subcontractor has performed their work satisfactorily. 

d. Exceptions: 
1. Owner/Contractor can reinstate retainage if the contractor/subcontractor does not continue 

to perform satisfactorily. 
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2. Following 50% completion of the project, the owner is authorized to withhold additional 
retainage from a subsequent periodic payment if the amount of retainage withheld falls 
below 2.5%. 

 
Final payment will be made within forty-five (45) consecutive days after acceptance of the work, receipt of marked-
up “as-built” drawings and specifications and the submission both of notarized Contractor's affidavit and final pay 
request.  All pay requests shall be submitted to the Designer/Owner for approval.  
 
THE CONTRACTOR'S FINAL PAYMENT AFFIDAVIT SHALL STATE:  "THIS IS TO CERTIFY THAT ALL COSTS 
OF MATERIALS, EQUIPMENT, LABOR, SUBCONTRACTED WORK, AND ALL ELSE ENTERING INTO THE 
ACCOMPLISHMENT OF THIS CONTRACT, INCLUDING PAYROLLS, HAVE BEEN PAID IN FULL." 
 
 
18.  PAYMENTS WITHHELD  
 
The designer with the approval of the Owner may withhold payment for the following reasons: 
 

a. Faulty work not corrected. 
 

b. The unpaid balance on the contract is insufficient to complete the work in the judgment of the 
designer.  

 
c. To provide for sufficient contract balance to cover liquidated damages that will be assessed. 

 
d. The secretary of the Department of Administration may authorize the withholding of payment for 

the following reasons: 
 

i.Claims filed against the contractor or evidence that a claim will be filed. 
 

ii.Evidence that subcontractors have not been paid. 
 
When grounds for withholding payments have been removed, payment will be released.  Delay of payment due the 
contractor without cause will make owner liable for payment of interest to the contractor as provided in G.S. 
143-134.1.  As provided in G.S. 143-134.1(e), the owner shall not be liable for interest on payments withheld by the 
owner for unsatisfactory job progress, defective construction not remedied, disputed work, or third-party claims filed 
against the owner or reasonable evidence that a third-party claim will be filed.   
 
 
19. MINIMUM INSURANCE REQUIREMENTS 
 
The work under this contract shall not commence until the contractor has obtained all required insurance and 
verifying certificates of insurance have been approved in writing by the owner.  These certificates shall document 
that coverages afforded under the policies will not be cancelled, reduced in amount or coverages eliminated until at 
least thirty (30) days after mailing written notice, by certified mail, return receipt requested, to the insured and the 
owner of such alteration or cancellation. If endorsements are needed to comply with the notification or other 
requirements of this article copies of the endorsements shall be submitted with the certificates. 
 
 a. Worker’s Compensation and Employer's Liability 
 

The contractor shall provide and maintain, until final acceptance, workmen's compensation 
insurance, as required by law, as well as employer's liability coverage with minimum limits of 
$100,000. 

 
  

b. Public Liability and Property Damage 
 

The contractor shall provide and maintain, until final acceptance, comprehensive general liability 
insurance, including coverage for premises operations, independent contractors, completed 
operations, products and contractual exposures, as shall protect such contractors from claims 
arising out of any bodily injury, including accidental death, as well as from claims for property 
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damages which may arise from operations under this contract, whether such operations be by the 
contractor or by any subcontractor, or by anyone directly or indirectly employed by either of them 
and the minimum limits of such insurance shall be as follows: 

 
  Bodily Injury:  $500,000 per occurrence 
  Property Damage: $100,000 per occurrence / $300,000 aggregate 
 
  In lieu of limits listed above, a $500,000 combined single limit shall satisfy both conditions. 
 

Such coverage for completed operations must be maintained for at least two (2) years following 
final acceptance of the work performed under the contract. 

 
 c. Property Insurance (Builder’s Risk/Installation Floater) 
 

The contractor shall purchase and maintain property insurance until final acceptance, upon the 
entire work at the site to the full insurable value thereof.  This insurance shall include the interests 
of the owner, the contractor, the subcontractors and sub-subcontractors in the work and shall 
insure against the perils of fire, wind, rain, flood, extended coverage, and vandalism and malicious 
mischief.  If the owner is damaged by failure of the contractor to purchase or maintain such 
insurance, then the contractor shall bear all reasonable costs properly attributable thereto; the 
contractor shall effect and maintain similar property insurance on portions of the work stored off the 
site when request for payment per articles so includes such portions. 

 
 d. Deductible 
 

Any deductible, if applicable to loss covered by insurance provided, is to be borne by the 
contractor. 

 
 e. Other Insurance 
 

The contractor shall obtain such additional insurance as may be required by the owner or by the 
General Statutes of North Carolina including motor vehicle insurance, in amounts not less than the 
statutory limits. 
 

f. Proof of Carriage 
 

The contractor shall furnish the owner with satisfactory proof of carriage of the insurance required 
before written approval is granted by the owner.    

 
20. ASSIGNMENT 
 
No assignment of the Contractor's obligations or the Contractor's right to receive payment hereunder shall be 
permitted.  However, upon written request approved by the Owner and solely as a convenience to the Contractor, 
the Owner may: (1) forward the Contractor's payment check directly to any person or entity designated by the 
Contractor, and (2) include any person or entity designated by Contractor as a joint payee on the Contractor's 
payment check.  In no event shall such approval and action obligate the Owner  to anyone other than the 
Contractor, and the Contractor shall remain responsible for fulfillment of all contract obligations. 
 
21. CLEANING UP AND RESTORATION OF SITE 
 
The Contractor shall keep the sites and surrounding area reasonably free from rubbish at all times and shall 
remove debris from the site from time to time or when directed to do so by the Owner.  Before final inspection and 
acceptance of the project, the Contractor shall thoroughly clean the sites, and completely prepare the project and 
site for use by the Owner. 
 
At the end of construction, the contractor shall oversee and implement the restoration of the construction site to its 
original state.  Restoration includes but not limited to walks, drives, lawns, trees and shrubs, corridors, stairs and 
other elements shall be repaired, cleaned or otherwise restored to their original state.  
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22. GUARANTEE 
 
The contractor shall unconditionally guarantee materials and workmanship against patent defects arising from 
faulty materials, faulty workmanship or negligence for a period of twelve (12) months following the final acceptance 
of the work and shall replace such defective materials or workmanship without cost to the owner. 
 
Where items of equipment or material carry a manufacturer's warranty for any period in excess of twelve (12) 
months, then the manufacturer's warranty shall apply for that particular piece of equipment or material.  The 
contractor shall replace such defective equipment or materials, without cost to the owner, within the manufacturer's 
warranty period.  
 
Additionally, the owner may bring an action for latent defects caused by the negligence of the contractor, which is 
hidden or not readily apparent to the owner at the time of beneficial occupancy or final acceptance, whichever 
occurred first, in accordance with applicable law. 
 
Guarantees for roofing workmanship and materials shall be stipulated in the specifications sections governing such 
roof, equipment, materials, or supplies. 
 
23. STANDARDS  
 
All manufactured items and/or fabricated assemblies subject to operation under pressure, operation by connection 
to an electric source, or operation involving a connection to a manufactured, natural, or LP gas source shall be 
constructed and approved in a manner acceptable to the appropriate State inspector which customarily requires the 
label or re-examination listing or identification marking of appropriate safety standard organization, such as the 
American Society of Mechanical Engineers for pressure vessels; the Underwriters Laboratories and/or National 
Electrical Manufacturers Association for electrically operated assemblies; or the American Gas Association for gas 
operated assemblies, where such approvals of listings have been established for the type of device offered and 
furnished.  Further, all items furnished shall meet all requirements of the Occupational Safety and Health Act 
(OSHA), and State and federal requirements relating to clean air and water pollution. 
 
All equipment and products must be independent third party tested and labeled (UL, FM, or CTS) before final 
connections to Owner services or utilities. 
 
24. TAXES 
 

a. Federal excise taxes do not apply to materials entering into state work (Internal Revenue Code, 
Section 3442(3)). 

 
b. Federal transportation taxes do not apply to materials entering into state work (Internal Revenue 

Code, Section 3475(b) as amended). 
 

c. North Carolina sales tax and use tax, as required by law, do apply to materials entering into state 
work and such costs shall be included in the bid proposal and contract sum. 

 
d. Local option sales and use taxes, as required by law, do apply to materials entering into state work 

as applicable and such costs shall be included in the bid proposal and contract sum. 
 
 e. Accounting Procedures for Refund of County Sales & Use Tax 
 
  Amount of county sales and use tax paid per contractor's statements: 
 

Contractors performing contracts for state agencies shall give the state agency for whose project 
the property was purchased a signed statement containing the information listed in G.S. 105-
164.14(e). 

 
The Department of Revenue has agreed that in lieu of obtaining copies of sales receipts from 
contractors, an agency may obtain a certified statement as of April 1, 1991 from the contractor 
setting forth the date, the type of property and the cost of the property purchased from each 
vendor, the county in which the vendor made the sale and the amount of local sales and use taxes 
paid thereon.  If the property was purchased out-of-state, the county in which the property was 
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delivered should be listed.  The contractor should also be notified that the certified statement may 
be subject to audit. 

 
In the event the contractors make several purchases from the same vendor, such certified 
statement must indicate the invoice numbers, the inclusive dates of the invoices, the total amount 
of the invoices, the counties, and the county sales and use taxes paid thereon. 

 
Name of taxing county:  The position of a sale is the retailer's place of business located within a 
taxing county where the vendor becomes contractually obligated to make the sale.  Therefore, it is 
important that the county tax be reported for the county of sale rather than the county of use. 

 
When property is purchased from out-of-state vendors and the county tax is charged, the county 
should be identified where delivery is made when reporting the county tax. 

 
Such statement must also include the cost of any tangible personal property withdrawn from the 
contractor's warehouse stock and the amount of county sales or use tax paid thereon by the 
contractor. 

 
Similar certified statements by his subcontractors must be obtained by the general contractor and 
furnished to the claimant. 
  
Contractors are not to include any tax paid on supplies, tools and equipment which they use to 
perform their contracts and should include only those building materials, supplies, fixtures and 
equipment which actually become a part of or annexed to the building or structure. 

 
25. EQUAL OPPORTUNITY CLAUSE 
 
The non-discrimination clause contained in Section 202 (Federal) Executive Order 11246, as amended by 
Executive Order 11375, relative to equal employment opportunity for all persons without regard to race, color, 
religion, sex or national origin, and the implementing rules and regulations prescribed by the secretary of Labor, are 
incorporated herein.  
 
The contractor(s) agree not to discriminate against any employee or applicant for employment because of physical 
or mental disabilities in regard to any position for which the employee or applicant is qualified.  The contractor 
agrees to take affirmative action to employ, advance in employment and otherwise treat qualified individuals with 
such disabilities without discrimination based upon their physical or mental disability in all employment practices. 
 
26. MINORITY BUSINESS PARTICIPATION 
 
GS 143-128.2 establishes a ten percent (10%) goal for participation by minority business in total value of work for 
each State building project.  
 
For construction contracts with a value of less than $300,000, the Owner has the responsibility to make a good faith 
effort to solicit minority bids and to attain the goal. The contractor shall include with his bid a completed 
Identification of HUB Certified/Minority Business Participation form. Contractor shall submit completed Appendix E 
MBE Documentation for Contract Payments form with final payment request. 
 
For construction contracts with a value of $300,000 or greater, the contractor shall comply with the document 
Guidelines for Recruitment and Selection of Minority Businesses for Participation in State Construction Contracts 
including Identification of Minority Business Participation, Affidavits A, B, C, and D, and Appendix E.  These forms 
provided herein are hereby incorporated and made a part of this contract. 
 
 
27. ACCESS TO PERSONS AND RECORDS 
 
The State Auditor shall have access to persons and records as a result of all contracts or grants entered into by the 
Owner in accordance with General Statute 147-64.7.  The Owner’s internal auditors shall also have the right to 
access and copy the Contractor’s records relating to the Contract and Project during the term of the Contract and 
within two years following the completion of the Project/close-out of the Contract to verify accounts, accuracy, 
information, calculations and/or data affecting and/or relating to Contractor’s requests for payment, requests for 
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change orders, change orders, claims for extra work, requests for time extensions and related claims for 
delay/extended general conditions costs, claims for lost productivity, claims for lost efficiency, claims for idle 
equipment or labor, claims for price/cost escalation, pass-through claims of subcontractors and/or suppliers, and/or 
any other type of claim for payment or damages from Owner and/or its project representatives.   
 
28. GOVERNING LAWS 
 
This contract is made under and shall be governed by and construed in accordance with the laws of the State of 
North Carolina.  The Contractor shall comply with all applicable federal, State and local laws, statutes, ordinances 
and regulations including, but not limited to, the Omnibus Transportation Act of 1991 and its implementing 
regulations. 
 

29.  CONTRACTOR EVALUATION  
 
The contractor’s overall work performance on the project shall be fairly evaluated in accordance with the State 
Building Commission policy and procedures, for determining qualifications to bid on future State projects.  In 
addition to final evaluation, an interim evaluation may be prepared during the progress of project.  The owner may 
request the contractor’s comments to evaluate the designer. 
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SUPPLEMENTARY GENERAL CONDITIONS 
 
TIME OF COMPLETION 
 
The Contractor shall commence work to be performed under this Contract on a date to be specified in written order 
from the Designer/Owner and shall fully complete all work hereunder within 150 consecutive calendar days from 
the Notice to Proceed   For each day in excess of the above number of days, the Contractor shall pay the Owner 
the amount of  Five Hundred        Dollars ($    500.00        ) as liquidated damages reasonably estimated in advance 
to cover the losses to be incurred by the Owner should the Contractor fail to complete the Work within the time 
specified. 
 
If the Contractor is delayed at any time in the progress of his work by any act or negligence of the Owner, his 
employees or his separate contractor, by changes ordered in the work; by abnormal weather conditions; by any 
causes beyond the Contractor's control or by other causes deemed justifiable by Owner, then the contract time may 
be reasonably extended in a written order from the Owner upon written request from the contractor within ten days 
following the cause for delay.  Time extensions for weather delays, acts of God, labor disputes, fire, delays in 
transportation, unavoidable casualties or other delays which are beyond the control of the Owner do not entitle the 
Contractor to compensable damages for delays.  Any contractor claim for compensable damages for delays is 
limited to delays caused solely by the owner or its agents.   
 
CONTRUCTION SCHEDULE: 
Contractor shall submit Construction Schedule for Architect’s approval and shall revise schedule as requested to 
reflect changes in contract time. 
 
UTILITIES 
On-site power and water utilities are available for the Contractor’s use. 
 
TOILET FACILITIES 
Contractor shall provide and properly maintain temporary toilet facilities for his workers. 
 
SECURITY 
Coordinate construction operations with the Bridge Maintenance Supervisor and his staff to comply with on-site 
security requirements. 
 
USE OF SITE 
Normal work hours shall be 7:00 AM through 3:30 PM Monday through Friday.  Extended work hours and other site 
access issues may be negotiated after award of the contract. 
 
NO SMOKING POLICY 
Smoking is not permitted on the property of the North Carolina Department of Transportation. 
 
 
 
 
  



FORM OF BID BOND 
 
 

    KNOW ALL MEN BY THESE PRESENTS THAT ________________ 
__________________________________________________________________ as 
principal, and _______________________________________________, as surety, who is 
duly licensed to act as surety in North Carolina, are held and firmly bound unto the State of 
North Carolina through the North Carolina Department of Transportation as obligee, in the 
penal sum of ___________________________ DOLLARS, lawful money of the United 
States of America, for the payment of which, well and truly to be made, we bind ourselves, 
our heirs, executors, administrators, successors and assigns, jointly and severally, firmly by 
these presents. 
 Signed, sealed and dated this                          day of                                        , 2023 
 WHEREAS, the said principal is herewith submitting proposal for 
and the principal desires to file this bid bond in lieu of making  
the cash deposit as required by G.S. 143-129. 
 
 NOW, THEREFORE, THE CONDITION OF THE ABOVE OBLIGATION is such, that 
if the principal shall be awarded the contract for which the bid is submitted and shall 
execute the contract and give bond for the faithful performance thereof within ten days after 
the award of same to the principal, then this obligation shall be null and void; but if the 
principal fails to so execute such contract and give performance bond as required by G.S. 
143-129, the surety shall, upon demand, forthwith pay to the obligee the amount set forth in 
the first paragraph hereof.  Provided further, that the bid may be withdrawn as provided by 
G.S. 143-129.1 
 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
 
                                                 (SEAL) 
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GUIDELINES FOR RECRUITMENT AND SELECTION OF MINORITY BUSINESSES FOR 
PARTICIPATION IN STATE CONSTRUCTION CONTRACTS 

 
In accordance with G.S. 143-128.2 (effective January 1, 2002) these guidelines establish goals for 
minority participation in single-prime bidding, separate-prime bidding, construction manager at risk, and 
alternative contracting methods, on State construction projects in the amount of $300,000 or more.  The 
legislation provides that the State shall have a verifiable ten percent (10%) goal for participation by 
minority businesses in the total value of work for each project for which a contract or contracts are 
awarded.  These requirements are published to accomplish that end. 
 
SECTION A:  INTENT 
It is the intent of these guidelines that the State of North Carolina, as awarding authority for construction 
projects, and the contractors and subcontractors performing the construction contracts awarded shall 
cooperate and in good faith do all things legal, proper and reasonable to achieve the statutory goal of ten 
percent (10%) for participation by minority businesses in each construction project as mandated by GS 
143-128.2.  Nothing in these guidelines shall be construed to require contractors or awarding authorities 
to award contracts or subcontracts to or to make purchases of materials or equipment from minority-
business contractors or minority-business subcontractors who do not submit the lowest responsible, 
responsive bid or bids. 
 
SECTION B:  DEFINITIONS 

1. Minority - a person who is a citizen or lawful permanent resident of the United States and who 
is: 
a. Black, that is, a person having origins in any of the black racial groups in Africa; 
b. Hispanic, that is, a person of Spanish or Portuguese culture with origins in Mexico, South or 

Central America, or the Caribbean Islands, regardless of race; 
c. Asian American, that is, a person having origins in any of the original peoples of the Far 

East, Southeast Asia and Asia, the Indian subcontinent, the Pacific Islands; 
d. American Indian, that is, a person having origins in any of the original peoples of North 

America; or 
e. Female 

 
2. Minority Business - means a business: 

a. In which at least fifty-one percent (51%) is owned by one or more minority persons, or in the 
case of a corporation, in which at least fifty-one percent (51%) of the stock is owned by one 
or more minority persons or socially and economically disadvantaged individuals; and 

b. Of which the management and daily business operations are controlled by one or more of the 
minority persons or socially and economically disadvantaged individuals who own it. 

 
3. Socially and economically disadvantaged individual - means the same as defined in 15 U.S.C. 

637.  “Socially disadvantaged individuals are those who have been subjected to racial or ethnic 
prejudice or cultural bias because of their identity as a member of a group without regard to their 
individual qualities”.  “Economically disadvantaged individuals are those socially disadvantaged 
individuals whose ability to compete in the free enterprise system has been impaired due to 
diminished capital and credit opportunities as compared to others in the same business area who 
are not socially disadvantaged”. 

 
4. Public Entity - means State and all public subdivisions and local governmental units. 

 
5. Owner - The State of North Carolina, through the Agency/Institution named in the contract. 

 
6. Designer – Any person, firm, partnership, or corporation, which has contracted with the State of 

North Carolina to perform architectural or engineering, work. 
 

7. Bidder - Any person, firm, partnership, corporation, association, or joint venture seeking to be 
awarded a public contract or subcontract. 
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8. Contract - A mutually binding legal relationship or any modification thereof obligating the seller 
to furnish equipment, materials or services, including construction, and obligating the buyer to 
pay for them. 

 
9. Contractor - Any person, firm, partnership, corporation, association, or joint venture which has 

contracted with the State of North Carolina to perform construction work or repair. 
 

10. Subcontractor - A firm under contract with the prime contractor or construction manager at risk 
for supplying materials or labor and materials and/or installation.  The subcontractor may or may 
not provide materials in his subcontract. 

 
SECTION C:  RESPONSIBILITIES 
1. Office for Historically Underutilized Businesses, Department of Administration (hereinafter referred 

to as HUB Office). 
 
The HUB Office has established a program, which allows interested persons or businesses qualifying 
as a minority business under G.S. 143-128.2, to obtain certification in the State of North Carolina 
procurement system.  The information provided by the minority businesses will be used by the HUB 
Office to: 

a. Identify those areas of work for which there are minority businesses, as requested. 
b. Make available to interested parties a list of prospective minority business contractors and 

subcontractors. 
c. Assist in the determination of technical assistance needed by minority business contractors.  

 
In addition to being responsible for the certification/verification of minority businesses that want to 
participate in the State construction program, the HUB Office will: 

(1) Maintain a current list of minority businesses.  The list shall include the areas of work in 
which each minority business is interested. 

(2) Inform minority businesses on how to identify and obtain contracting and subcontracting 
opportunities through the State Construction Office and other public entities. 

(3) Inform minority businesses of the contracting and subcontracting process for public 
construction building projects. 

(4) Work with the North Carolina trade and professional organizations to improve the ability of 
minority businesses to compete in the State construction projects. 

(5) The HUB Office also oversees the minority business program by: 
a. Monitoring compliance with the program requirements. 
b. Assisting in the implementation of training and technical assistance programs. 
c. Identifying and implementing outreach efforts to increase the utilization of minority 

businesses. 
d. Reporting the results of minority business utilization to the Secretary of the 

Department of Administration, the Governor, and the General Assembly. 
 
2. State Construction Office 

The State Construction Office will be responsible for the following: 
 
a. Furnish to the HUB Office a minimum of twenty-one days prior to the bid opening the following: 

(1) Project description and location; 
(2) Locations where bidding documents may be reviewed; 
(3) Name of a representative of the owner who can be contacted during the advertising 

period to advise who the prospective bidders are; 
(4) Date, time and location of the bid opening. 
(5) Date, time and location of prebid conference, if scheduled. 

 
b. Attending scheduled prebid conference, if necessary, to clarify requirements of the general 

statutes regarding minority-business participation, including the bidders' responsibilities. 
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c. Reviewing the apparent low bidders' statutory compliance with the requirements listed in the 
proposal, that must be complied with, if the bid is to be considered as responsive, prior to award 
of contracts.  The State reserves the right to reject any or all bids and to waive informalities. 

d. Reviewing of minority business requirements at Preconstruction conference. 
e. Monitoring of contractors’ compliance with minority business requirements in the contract 

documents during construction. 
f. Provide statistical data and required reports to the HUB Office. 
g. Resolve any protest and disputes arising after implementation of the plan, in conjunction with the 

HUB Office.  
 
3. Owner 

Before awarding a contract, owner shall do the following: 
 
a. Develop and implement a minority business participation outreach plan to identify minority 

businesses that can perform public building projects and to implement outreach efforts to 
encourage minority business participation in these projects to include education, recruitment, and 
interaction between minority businesses and non-minority businesses. 

b. Attend the scheduled prebid conference. 
c. At least 10 days prior to the scheduled day of bid opening, notify minority businesses that have 

requested notices from the public entity for public construction or repair work and minority 
businesses that otherwise indicated to the Office for Historically Underutilized Businesses an 
interest in the type of work being bid or the potential contracting opportunities listed in the 
proposal.  The notification shall include the following: 

1. A description of the work for which the bid is being solicited. 
2. The date, time, and location where bids are to be submitted. 
3. The name of the individual within the owner’s organization who will be available to 

answer questions about the project. 
4. Where bid documents may be reviewed. 
5. Any special requirements that may exist. 

d. Utilize other media, as appropriate, likely to inform potential minority businesses of the bid 
being sought. 

e. Maintain documentation of any contacts, correspondence, or conversation with minority business 
firms made in an attempt to meet the goals. 

f. Review, jointly with the designer, all requirements of G.S. 143-128.2(c) and G.S. 143-128.2(f) – 
(i.e. bidders’ proposals for identification of the minority businesses that will be utilized with 
corresponding total dollar value of the bid and affidavit listing good faith efforts, or affidavit of 
self-performance of work, if the contractor will perform work under contract by its own 
workforce) - prior to recommendation of award to the State Construction Office. 

g. Evaluate documentation to determine good faith effort has been achieved for minority business 
utilization prior to recommendation of award to State Construction Office. 

h. Review prime contractors’ pay applications for compliance with minority business utilization 
commitments prior to payment. 

i. Make documentation showing evidence of implementation of Owner’s responsibilities available 
for review by State Construction Office and HUB Office, upon request 

 
4. Designer 

Under the single-prime bidding, separate prime bidding, construction manager at risk, or alternative 
contracting method, the designer will: 
 
a. Attend the scheduled prebid conference to explain minority business requirements to the 

prospective bidders. 
b. Assist the owner to identify and notify prospective minority business prime and subcontractors 

of potential contracting opportunities. 
c. Maintain documentation of any contacts, correspondence, or conversation with minority business 

firms made in an attempt to meet the goals. 
d. Review jointly with the owner, all requirements of G.S. 143-128.2(c) and G.S.143-128.2(f) – 

(i.e. bidders’ proposals for identification of the minority businesses that will be utilized with 
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corresponding total dollar value of the bid and affidavit listing Good Faith Efforts, or affidavit of 
self-performance of work, if the contractor will perform work under contract by its own 
workforce) - prior to recommendation of award. 

e. During construction phase of the project, review “MBE Documentation for Contract Payment” – 
(Appendix E) for compliance with minority business utilization commitments.  Submit Appendix 
E form with monthly pay applications to the owner and forward copies to the State Construction 
Office. 

f. Make documentation showing evidence of implementation of Designer’s responsibilities 
available for review by State Construction Office and HUB Office, upon request. 

 
5. Prime Contractor(s), CM at Risk, and Its First-Tier Subcontractors 
 Under the single-prime bidding, the separate-prime biding, construction manager at risk and 

alternative contracting methods, contractor(s) will: 
 

a. Attend the scheduled prebid conference. 
b. Identify or determine those work areas of a subcontract where minority businesses may have an 

interest in performing subcontract work. 
c. At least ten (10) days prior to the scheduled day of bid opening, notify minority businesses of 

potential subcontracting opportunities listed in the proposal.  The notification will include the 
following: 
(1) A description of the work for which the subbid is being solicited. 
(2) The date, time and location where subbids are to be submitted. 
(3) The name of the individual within the company who will be available to answer questions 

about the project. 
(4) Where bid documents may be reviewed. 
(5) Any special requirements that may exist, such as insurance, licenses, bonds and financial 

arrangements. 
If there are more than three (3) minority businesses in the general locality of the project who 
offer similar contracting or subcontracting services in the specific trade, the contractor(s) shall 
notify three (3), but may contact more, if the contractor(s) so desires. 

d. During the bidding process, comply with the contractor(s) requirements listed in the proposal for 
minority participation. 

e. Identify on the bid, the minority businesses that will be utilized on the project with 
corresponding total dollar value of the bid and affidavit listing good faith efforts as required by 
G.S. 143-128.2(c) and G.S. 143-128.2(f). 

f. Make documentation showing evidence of implementation of PM, CM-at-Risk and First-Tier 
Subcontractor responsibilities available for review by State Construction Office and HUB Office, 
upon request. 

g. Upon being named the apparent low bidder, the Bidder shall provide one of the following: (1) an 
affidavit (Affidavit C) that includes a description of the portion of work to be executed by 
minority businesses, expressed as a percentage of the total contract price, which is equal to or 
more than the applicable goal; (2) if the percentage is not equal to the applicable goal, then 
documentation of all good faith efforts taken to meet the goal.  Failure to comply with these 
requirements is grounds for rejection of the bid and award to the next lowest responsible and 
responsive bidder. 

h. The contractor(s) shall identify the name(s) of minority business subcontractor(s) and 
corresponding dollar amount of work on the schedule of values.  The schedule of values shall be 
provided as required in Article 31 of the General Conditions of the Contract to facilitate 
payments to the subcontractors. 

i. The contractor(s) shall submit with each monthly pay request(s) and final payment(s), “MBE 
Documentation for Contract Payment” – (Appendix E), for designer’s review. 

j. During the construction of a project, at any time, if it becomes necessary to replace a minority 
business subcontractor, immediately advise the owner, State Construction Office, and the 
Director of the HUB Office in writing, of the circumstances involved.  The prime contractor 
shall make a good faith effort to replace a minority business subcontractor with another minority 
business subcontractor. 
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k. If during the construction of a project additional subcontracting opportunities become available, 
make a good faith effort to solicit subbids from minority businesses. 

l. It is the intent of these requirements apply to all contractors performing as prime contractor and 
first tier subcontractor under construction manager at risk on state projects. 

  
 
6. Minority Business Responsibilities 

While minority businesses are not required to become certified in order to participate in the State 
construction projects, it is recommended that they become certified and should take advantage of the 
appropriate technical assistance that is made available.  In addition, minority businesses who are 
contacted by owners or bidders must respond promptly whether or not they wish to submit a bid. 
 

SECTION 4:  DISPUTE PROCEDURES 
It is the policy of this state that disputes that involves a person's rights, duties or privileges, should be 
settled through informal procedures.  To that end, minority business disputes arising under these 
guidelines should be resolved as governed under G.S. 143-128(g). 
 
SECTION 5:  These guidelines shall apply upon promulgation on state construction projects.  Copies of 
these guidelines may be obtained from the Department of Administration, State Construction Office, 
(physical address) 301 North Wilmington Street, Suite 450, NC Education Building, Raleigh, North 
Carolina, 27601-2827, (mail address) 1307 Mail Service Center, Raleigh, North Carolina, 27699-1307, 
phone (919) 807-4100, Website: www.nc-sco.com 
 
SECTION 6:  In addition to these guidelines, there will be issued with each construction bid package 
provisions for contractual compliance providing minority business participation in the state construction 
program. 
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MINORITY BUSINESS CONTRACT PROVISIONS (CONSTRUCTION) 
 
 
APPLICATION: 
 
The Guidelines for Recruitment and Selection of Minority Businesses for Participation in State 
Construction Contracts are hereby made a part of these contract documents.  These guidelines shall 
apply to all contractors regardless of ownership.  Copies of these guidelines may be obtained from the 
Department of Administration, State Construction Office, (physical address) 301 North Wilmington 
Street, Suite 450, NC Education Building, Raleigh, North Carolina, 27601-2827, (mail address) 1307 
Mail Service Center, Raleigh, North Carolina, 27699-1307, phone (919) 807-4100, Website: 
http://www.nc-sco.com 
 
MINORITY BUSINESS SUBCONTRACT GOALS: 
 
The goals for participation by minority firms as subcontractors on this project have been set at 10%. 
 
The bidder must identify on its bid, the minority businesses that will be utilized on the project with 
corresponding total dollar value of the bid and affidavit (Affidavit A) listing good faith efforts or 
affidavit (Affidavit B) of self-performance of work, if the bidder will perform work under contract by its 
own workforce, as required by G.S. 143-128.2(c) and G.S. 143-128.2(f). 
 
 
The lowest responsible, responsive bidder must provide Affidavit C, that includes a description of the 
portion of work to be executed by minority businesses, expressed as a percentage of the total contract 
price, which is equal to or more than the applicable goal. 
 
OR 
 
Provide Affidavit D, that includes a description of the portion of work to be executed by minority 
businesses, expressed as a percentage of the total contract price, with documentation of Good Faith 
Effort, if the percentage is not equal to the applicable goal. 
 
OR 
 
Provide Affidavit B, which includes sufficient information for the State to determine that the bidder does 
not customarily subcontract work on this type project. 
 
The above information must be provided as required.  Failure to submit these documents is 
grounds for rejection of the bid. 
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MINIMUM COMPLIANCE REQUIREMENTS: 
 
All written statements, affidavits or intentions made by the Bidder shall become a part of the agreement 
between the Contractor and the State for performance of this contract.  Failure to comply with any of 
these statements, affidavits or intentions, or with the minority business Guidelines shall constitute a 
breach of the contract.  A finding by the State that any information submitted either prior to award of the 
contract or during the performance of the contract is inaccurate, false or incomplete, shall also constitute 
a breach of the contract.  Any such breach may result in termination of the contract in accordance with 
the termination provisions contained in the contract.  It shall be solely at the option of the State whether 
to terminate the contract for breach. 
 
In determining whether a contractor has made Good Faith Efforts, the State will evaluate all efforts 
made by the Contractor and will determine compliance in regard to quantity, intensity, and results of 
these efforts.  Good Faith Efforts include: 
 
(1) Contacting minority businesses that reasonably could have been expected to submit a quote and 

that were known to the contractor or available on State or local government maintained lists at 
least 10 days before the bid or proposal date and notifying them of the nature and scope of the 
work to be performed. 

(2) Making the construction plans, specifications and requirements available for review by prospective 
minority businesses, or providing these documents to them at least 10 days before the bid or 
proposals are due. 

(3) Breaking down or combining elements of work into economically feasible units to facilitate 
minority participation. 

(4) Working with minority trade, community, or contractor organizations identified by the Office for 
Historically Underutilized Businesses and included in the bid documents that provide assistance in 
recruitment of minority businesses. 

(5) Attending any prebid meetings scheduled by the public owner. 

(6) Providing assistance in getting required bonding or insurance or providing alternatives to bonding 
or insurance for subcontractors. 

(7) Negotiating in good faith with interested minority businesses and not rejecting them as unqualified 
without sound reasons based on their capabilities.  Any rejection of a minority business based on 
lack of qualification should have the reasons documented in writing. 

(8) Providing assistance to an otherwise qualified minority business in need of equipment, loan 
capital, lines of credit, or joint pay agreements to secure loans, supplies, or letters of credit, 
including waiving credit that is ordinarily required.  Assisting minority businesses in obtaining the 
same unit pricing with the bidder's suppliers in order to help minority businesses in establishing 
credit. 

(9) Negotiating joint venture and partnership arrangements with minority businesses in order to 
increase opportunities for minority business participation on a public construction or repair project 
when possible. 

(10) Providing quick pay agreements and policies to enable minority contractors and suppliers to meet 
cash-flow demands. 



MBGuidelines 2002 - viii- 

                                APPENDIX E 
 

MBE DOCUMENTATION FOR CONTRACT PAYMENTS 
 
Prime Contractor/Architect: _________________________________________________________ 
 
Address & Phone: _________________________________________________________________ 
 
Project Name: ____________________________________________________________________ 
 
Pay Application #: _________________  Period: ________________________________ 
 
The following is a list of payments made to Minority Business Enterprises on this project for the above-
mentioned period. 
 

MBE FIRM NAME * INDICATE 
TYPE OF 

MBE 

AMOUNT  
PAID  

THIS MONTH 

TOTAL 
PAYMENTS TO 

DATE 

TOTAL 
AMOUNT 

COMMITTED
     

     

     

     

     

     

*Minority categories:  Black, African American (B), Hispanic (H), Asian American (A), 
American Indian (I), Female (F), Social and Economically Disadvantage (D) 
 
 
Date:  ________________ Approved/Certified By: ___________________________________ 
           Name 
 
          ___________________________________ 
           Title 
 
          ___________________________________ 
                   Signature 
 

SUBMIT WITH EACH PAY REQUEST & FINAL PAYMENT 
 
(Revised on 3/14/2003) 
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Identification of HUB Certified/ Minority Business Participation 

 
I,                   , 

(Name of Bidder) 
do hereby certify that on this project, we will use the following HUB Certified/ minority business  as 
construction subcontractors, vendors, suppliers or providers of professional services. 
 
Firm Name, Address and Phone #                          Work Type    *Minority        **HUB  

Category  Certified  
   (Y/N) 

 
 

   

 
 

 

   
 

   

 
 

 

    

  

    

  

    

  

    

  

    

  

    

  

    

  

    

  

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 
Female (F) Socially and Economically Disadvantaged (D) 

 
 ** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

The total value of minority business contracting will be ($)        . 
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State of North Carolina  AFFIDAVIT A – Listing of Good Faith Efforts 
County of            

(Name of Bidder) 
Affidavit of              

I have made a good faith effort to comply under the following areas checked: 
Bidders must earn at least 50 points from the good faith efforts listed for their bid to be 
considered responsive.   (1 NC Administrative Code 30 I.0101) 
 1 – (10 pts) Contacted minority businesses that reasonably could have been expected to submit a quote and 

that were known to the contractor, or available on State or local government maintained lists, at least 10 days 
before the bid date and notified them of the nature and scope of the work to be performed. 

 2 --(10 pts) Made the construction plans, specifications and requirements available for review by prospective 
minority businesses, or providing these documents to them at least 10 days before the bids are due. 

 3 – (15 pts) Broken down or combined elements of work into economically feasible units to facilitate minority 
participation. 

 4 – (10 pts) Worked with minority trade, community, or contractor organizations identified by the Office of 
Historically Underutilized Businesses and included in the bid documents that provide assistance in 
recruitment of minority businesses. 

 5 – (10 pts) Attended prebid meetings scheduled by the public owner. 
 6 – (20 pts) Provided assistance in getting required bonding or insurance or provided alternatives to bonding 

or insurance for subcontractors. 
 7 – (15 pts) Negotiated in good faith with interested minority businesses and did not reject them as 

unqualified without sound reasons based on their capabilities.  Any rejection of a minority business based on 
lack of qualification should have the reasons documented in writing. 

 8 – (25 pts) Provided assistance to an otherwise qualified minority business in need of equipment, loan 
capital, lines of credit, or joint pay agreements to secure loans, supplies, or letters of credit, including waiving 
credit that is ordinarily required.  Assisted minority businesses in obtaining the same unit pricing with the 
bidder's suppliers in order to help minority businesses in establishing credit. 

 9 – (20 pts) Negotiated joint venture and partnership arrangements with minority businesses in order to 
increase opportunities for minority business participation on a public construction or repair project when 
possible. 

 10 - (20 pts) Provided quick pay agreements and policies to enable minority contractors and suppliers to 
meet cash-flow demands. 

 
The undersigned, if apparent low bidder, will enter into a formal agreement with the firms listed in the 
Identification of Minority Business Participation schedule conditional upon scope of contract to be 
executed with the Owner.  Substitution of contractors must be in accordance with GS143-128.2(d) 
Failure to abide by this statutory provision will constitute a breach of the contract.  
 
The undersigned hereby certifies that he or she has read the terms of the minority business 
commitment and is authorized to bind the bidder to the commitment herein set forth. 

Date:   Name of Authorized Officer:         
          Signature:         
                    Title:         
 

State of______________, County of      
Subscribed and sworn to before me this   day of    , 2023 
Notary Public      
My commission expires    

 
  SEAL 
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State of North Carolina   --AFFIDAVIT B-- Intent to Perform Contract  
           with Own Workforce. 
County of      
Affidavit of              

(Name of Bidder) 
I hereby certify that it is our intent to perform 100% of the work required for the  
 
MODULAR BUILDING RELOCATION FOR NCDOT BRIDGE MAINTENANCE OFFICE, OXFORD, NC  
 
contract. 
 
In making this certification, the Bidder states that the Bidder does not customarily subcontract elements 
of this type project, and normally performs and has the capability to perform and will perform all 
elements of the work on this project with his/her own current work forces; and 

 
The Bidder agrees to provide any additional information or documentation requested by the owner in 
support of the above statement. The Bidder agrees to make a Good Faith Effort to utilize minority 
suppliers where possible. 
 
 
The undersigned hereby certifies that he or she has read this certification and is authorized to bind the 
Bidder to the commitments herein contained. 
 
 
 
 
 
 
Date:          Name of Authorized Officer:         
 
      Signature:         
 
               Title:         
 
 
 
 
 
State of _________      __ , County of ________________________ 
Subscribed and sworn to before me this     day of   2023 
Notary Public      
My commission expires     

 
  SEAL 
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State of North Carolina - AFFIDAVIT C -   Portion of the Work to be 
Performed by HUB Certified/Minority Businesses 
County of      
(Note this form is to be submitted only by the apparent lowest responsible, responsive bidder.)  

If the portion of the work to be executed by HUB certified/minority businesses as defined in GS143-
128.2(g) and 128.4(a),(b),(e) is equal to or greater than 10% of the bidders total contract price, then the 
bidder must complete this affidavit. 
This affidavit shall be provided by the apparent lowest responsible, responsive bidder within 72 hours 
after notification of being low bidder. 
 
Affidavit of          I do hereby certify that on the 
     (Name of Bidder) 
MODULAR BUILDING RELOCATION FOR NCDOT BRIDGE MAINTENANCE OFFICE, OXFORD, NC  

     (Project Name) 
Project ID# 22-24690-01A   Amount of Bid  $      
 
I will expend a minimum of   % of the total dollar amount of the contract with minority business 
enterprises.  Minority businesses will be employed as construction subcontractors, vendors, suppliers 
or providers of professional services.  Such work will be subcontracted to the following firms listed 
below.     Attach additional sheets if required 
Name and Phone Number *Minority 

Category 
**HUB 

Certified 
Y/N 

Work 
Description 

Dollar Value 

     
     
     
     
     
     
     
     
*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 

Female (F) Socially and Economically Disadvantaged (D) 
** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

 
Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority Firms for 
work listed in this schedule conditional upon execution of a contract with the Owner.  Failure to fulfill 
this commitment may constitute a breach of the contract. 
 
The undersigned hereby certifies that he or she has read the terms of this commitment and is 
authorized to bind the bidder to the commitment herein set forth. 
 
Date:         Name of Authorized Officer:         
 
      Signature:         
 
              Title:          
 

State of    , County of      
Subscribed and sworn to before me this   day of   2023 
Notary Public      
My commission expires    

 
  SEAL 
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State of North Carolina   AFFIDAVIT D – Good Faith Efforts 
 
County of      
(Note this form is to be submitted only by the apparent lowest responsible, responsive bidder.)  
 
If the goal of 10% participation by HUB Certified/ minority business is not achieved, the Bidder shall 
provide the following documentation to the Owner of his good faith efforts:  
       
Affidavit of          I do hereby certify that on the 
     (Name of Bidder) 
MODULAR BUILDING RELOCATION FOR NCDOT BRIDGE MAINTENANCE OFFICE, OXFORD, NC  

     (Project Name) 
Project ID# 22-24690-01A   Amount of Bid  $      
 
I will expend a minimum of   % of the total dollar amount of the contract with HUB certified/ 
minority business enterprises.  Minority businesses will be employed as construction subcontractors, 
vendors, suppliers or providers of professional services.  Such work will be subcontracted to the 
following firms listed below.  (Attach additional sheets if required) 
 
Name and Phone Number *Minority 

Category 
**HUB 

Certified 
Y/N 

Work 
Description 

Dollar Value 

     
     
     
     
     
*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 

Female (F) Socially and Economically Disadvantaged (D) 
** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

 
Examples of documentation that may be required to demonstrate the Bidder's good faith efforts to meet the goals set forth in these provisions 

include, but are not necessarily limited to, the following: 
A. Copies of solicitations for quotes to at least three (3) minority business firms from the source list provided by the State for each subcontract 

to be let under this contract (if 3 or more firms are shown on the source list).  Each solicitation shall contain a specific description of the 
work to be subcontracted, location where bid documents can be reviewed, representative of the Prime Bidder to contact, and location, 
date and time when quotes must be received. 

B. Copies of quotes or responses received from each firm responding to the solicitation. 

C. A telephone log of follow-up calls to each firm sent a solicitation. 
D. For subcontracts where a minority business firm is not considered the lowest responsible sub-bidder, copies of quotes received from all 

firms submitting quotes for that particular subcontract. 
E. Documentation of any contacts or correspondence to minority business, community, or contractor organizations in an attempt to meet the    
goal. 

 F. Copy of pre-bid roster 

G. Letter documenting efforts to provide assistance in obtaining required bonding or insurance for minority business. 

H. Letter detailing reasons for rejection of minority business due to lack of qualification. 

I. Letter documenting proposed assistance offered to minority business in need of equipment, loan capital, lines of credit, or joint pay 

   agreements to secure loans, supplies, or letter of credit, including waiving credit that is ordinarily required. 

Failure to provide the documentation as listed in these provisions may result in rejection of the bid and award to the next lowest responsible 
and responsive bidder. 

Pursuant to GS143-128.2(d), the undersigned will enter into a formal agreement with Minority Firms for 
work listed in this schedule conditional upon execution of a contract with the Owner.  Failure to fulfill 
this commitment may constitute a breach of the contract. 
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The undersigned hereby certifies that he or she has read the terms of this commitment and is 
authorized to bind the bidder to the commitment herein set forth. 
 
Date:   Name of Authorized Officer:         
         Signature:         
       Title:          

 
State of    , County of       
Subscribed and sworn to before me this   day of    2023 
Notary Public     
My commission expires    

 
 

 
  SEAL 



 
 

FORM OF PERFORMANCE BOND 
 
 
 
Date of Contract: 

 

 
Date of Execution: 

 

Name of Principal 
 (Contractor) 

 

 
Name of Surety: 

 

 
Name of Contracting 
Body: 

 

 
Amount of Bond: 

 

 
Project 

 

 
 
 KNOW ALL MEN BY THESE PRESENTS, that we, the principal and surety above 
named, are held and firmly bound unto the above named contracting body, hereinafter 
called the contracting body, in the penal sum of the amount stated above for the payment 
of which sum well and truly to be made, we bind, ourselves, our heirs, executors, 
administrators, and successors, jointly and severally, firmly by these presents. 
 
 
 THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal 
entered into a certain contract with the contracting body, identified as shown above and 
hereto attached: 
 
 
 NOW, THEREFORE, if the principal shall well and truly perform and fulfill all the 
undertakings, covenants, terms, conditions and agreements of said contract during the 
original term of said contract and any extensions thereof that may be granted by the 
contracting body, with or without notice to the surety, and during the life of any guaranty 
required under the contract, and shall also well and truly perform and fulfill all the 
undertakings, covenants, terms, conditions and agreements of any and all duly authorized 
modifications of said contract that may hereafter be made, notice of which modifications to 
the surety being hereby waived, then, this obligation to be void; otherwise to remain in full 
force and virtue. 
 
 
 IN WITNESS WHEREOF, the above-bounden parties have executed this 
instrument under their several seals on the date indicated above, the name and corporate 
seal of each corporate party being hereto affixed and these presents duly signed by its 
undersigned representative, pursuant to authority of its governing body. 
 
 
Executed in                                         counterparts. 
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Witness:                                                                       ____________________________________ 
                            Contractor: (Trade or Corporate Name) 
 
 _______________________________                     By: ________________________________ 
(Proprietorship or Partnership) 
 
Attest: (Corporation)                           Title: _______________________________ 
                                 (Owner, Partner, or Corp. Pres. or Vice 

Pres. only)  
 
 
By: _______________________________ 
 
Title: ______________________________ 
 (Corp. Sec. or Asst. Sec. only) 
 
 
   (Corporate Seal) 
 
 
 
 
 
                                                ___________________________________

           (Surety Company) 
 
Witness:                                By: ________________________________ 
 
________________________________  Title: _______________________________

             (Attorney in Fact) 
 
 
Countersigned: 
 
________________________________   (Surety Corporate Seal) 
 
________________________________  
(N.C. Licensed Resident Agent) 
 
 
________________________________ 
 
________________________________ 
Name and Address-Surety Agency 
 
 
________________________________ 
 
________________________________ 
Surety Company Name and N.C. 
Regional or Branch Office Address 



 

 
FORM OF PAYMENT BOND 

 
 
Date of Contract: 

 

 
Date of Execution: 

 

Name of Principal 
 (Contractor) 

 

 
Name of Surety: 

 

 
Name of Contracting 
Body: 

 

 
Amount of Bond: 

 

 
Project 

 

 
 
 
 KNOW ALL MEN BY THESE PRESENTS, that we, the principal and surety above 
named, are held and firmly bound unto the above named contracting body, hereinafter 
called the contracting body, in the penal sum of the amount stated above for the payment 
of which sum well and truly to be made, we bind ourselves, our heirs, executors, 
administrators, and successors, jointly and severally, firmly by these presents. 
 
 
 THE CONDITION OF THIS OBLIGATION IS SUCH, that whereas the principal 
entered into a certain contract with the contracting body identified as shown above and 
hereto attached: 
 
 
 NOW, THEREFORE, if the principal shall promptly make payment to all persons 
supplying labor/material in the prosecution of the work provided for in said contract, and 
any and all duly authorized modifications of said contract that may hereafter be made, 
notice of which modifications to the surety being hereby waived, then this obligation to be 
void; otherwise to remain in full force and virtue. 
 
 
 IN WITNESS WHEREOF, the above-bounden parties have executed this instrument 
under their several seals on the date indicated above, the name and corporate seal of each 
corporate party being hereto affixed and these presents duly signed by its undersigned 
representative, pursuant to authority of its governing body. 
 
 
 
Executed in                                         counterparts. 
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Witness:                                                                        ____________________________________ 
                                Contractor: (Trade or Corporate Name) 
 
______________________________________                         By: ________________________________ 
(Proprietorship or Partnership) 
 
Attest: (Corporation)                               Title________________________________
                                      (Owner, Partner, or Corp. Pres. or Vice      
                Pres. only)  
 
 
By: ____________________________________ 
 
Title: ___________________________________ 
 (Corp. Sec. or Asst. Sec.. only) 
 
 
   (Corporate Seal) 
 
 
 
 
                                                ____________________________________ 
                          (Surety Company) 
 
Witness:                                                     By: ________________________________ 
 
________________________________            Title: _______________________________ 
                                               (Attorney in Fact) 
 
 
Countersigned: 
 
________________________________   (Surety Corporate Seal) 
 
________________________________ 
(N.C. Licensed Resident Agent) 
 
 
________________________________ 
 
________________________________ 
Name and Address-Surety Agency 
 
 
________________________________ 
 
________________________________ 
Surety Company Name and N.C. 
Regional or Branch Office Address 
 



 

Sheet for Attaching Power of Attorney 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Power of Attorney                                                                                                        POA



 

Sheet for Attaching Insurance Certificates 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Insurance Certificates                                                                                                          IC



 
 

APPROVAL OF THE ATTORNEY GENERAL 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Approval of Attorney General                                                                                      AOAG  



CERTIFICATION BY THE OFFICE OF STATE 
BUDGET AND MANAGEMENT 

 
 
 Provision for the payment of money to fall due and payable by the  
 
  State of North Carolina through the North Carolina Department of Transportation 
 
 under this agreement has been provided for by allocation made and is  
 available for the purpose of carrying out this agreement. 
 
 This _____________day of _________   __________, 2023 
   
 
             Signed               
                                Budget Officer      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Certification by Office of State Budget and Management                                  COSBM 
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SECTION 01 1000 
SUMMARY 

PART 1  GENERAL 
1.01  PROJECT 
 

A. Project Name:  Modular Building Relocation for NCDOT Bridge Maintenance Office, Oxford, NC. 
 

B. Owner's Name: State of North Carolina, through the North Carolina Department of 
Transportation. 

 
C. Architect's Name: Facilities Design Unit, NCDOT (Mark D. Gibson, RA). 

 
D. The Project consists of the following work associated with the installation of a three-unit 

modular office provided under separate contract: 
   

1. Constructing accessories and amenities for modular office building.   
a. Fine grading and seeding.  
b. Routing utilities to their connection points.  
c. Construction of modular building foundation. 
d. Construction of wood decks, stairs, ramps, canopies and their concrete foundations.  
e. Concrete walkways.  
f. Installation of Owner’s generator and automatic transfer switch on new concrete pad. 
g. Final plumbing and electrical connections to modular office for fully operational facility.  
h. Move and complete modular building set-up on new foundation.   
 

E. Modular Office site:  5679 Cornwall Road, Oxford, NC   27565. 
 
F Local permits and fees shall be paid by Contractor. 

 
1.02  CONTRACT  DESCRIPTION 

 
A. Contract Type:  Single prime contract based on a Lump Sum Price. 

 
1.03  OWNER OCCUPANCY 

 
A. NCDOT intends to occupy the Project upon Final Acceptance.  

 
 

1.04  CONTRACTOR USE OF SITE AND PREMISES 
 

A. Construction Operations:  Limited to areas noted on Drawings. 
1. No work may take place outside of the designated work area except as indicated or 

as approved.  No project-related operations shall occur beyond the property 
lines of this NCDOT parcel. 

B.   Construction hours:  Work shall occur between the hours of 7:00 AM and 3:30 PM 
      Monday through Saturday or as permitted by Owner.  No work shall occur on  
      Sundays. 
  

C. Utility Outages and Shutdown: 
1. Clearly identify existing utilities in areas to be disturbed.  Avoid disruption of existing site utilities 
without Owner’s concurrence and cooperation.  
2. Do not permit utility outages to affect facilities outside of the modular site. 
 

1.05  WORK SEQUENCE 
 

A. Work Area 
1.  Identify and cordon off work areas; maintain construction warning devices throughout 

construction period for worker safety; maintain site security fence.  Contractor shall be 
responsible for securing access to site. 
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             B.  Demolition 
1. Perform demolition work as required; minimize dust, debris, and noise; remove debris 

daily from premises; thoroughly clean work area daily and at completion of demolition 
work. 

C. Construction 
       1.   Perform work as specified and as indicated on drawings. 
       2.   At end of construction, clean work area to occupiable condition. 
       3.   Remove all erosion control devices, and finish area to its final design state. 
       3.   Remove all debris from site to acceptable disposal location.  Do not burn debris on-site.  Do 

not bury debris on site. 
 
 

END OF SECTION 
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SECTION 01 2000 
PRICE AND PAYMENT PROCEDURES 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Procedures for preparation and submittal of applications for progress payments. 
B. Documentation of changes in Contract Sum and Contract Time. 
C. Change procedures. 
D. Procedures for preparation and submittal of application for final payment. 

1.02 RELATED REQUIREMENTS 
A. Section 01 2200 - Unit Prices:  Monetary values of unit prices, payment, and modification 

procedures relating to unit prices. 
1.03 SCHEDULE OF VALUES 

A. Electronic media printout including equivalent information will be considered in lieu of standard 
form specified; submit draft to Architect for approval. 

B. Forms filled out by hand will not be accepted. 
C. Submit Schedule of Values within 15 days after date of Owner-Contractor Agreement. 
D. Format:  Utilize the Table of Contents of this Project Manual. Identify each line item with 

number and title of the specification Section.  Identify site mobilization. 
E. Revise schedule to list approved Change Orders with each Application For Payment. 

1.04 APPLICATIONS FOR PROGRESS PAYMENTS 
A. Payment Period:  Submit at intervals stipulated in the Agreement. 
B. Forms to be used:  AIA G702 and G703. 
C. Electronic media printout including equivalent information will be considered in lieu of standard 

form specified; submit sample to Architect for approval. 
D. Forms filled out by hand will not be accepted. 
E. Execute certification by signature of authorized officer. 
F. Use data from approved Schedule of Values.  Provide dollar value in each column for each line 

item for portion of work performed and for materials stored on-site. 
G. List each authorized Change Order as a separate line item, listing Change Order number and 

dollar amount as for an original item of Work. 
H. Submit each Application for Payment electronically to the Architect. 
I. When Architect requires substantiating information, submit data justifying dollar amounts in 

question.  Provide data with cover letter electronically.  Provide hard copy to Architect if 
requested.  Show application number, date, and line item by number and description. 

1.05 MODIFICATION PROCEDURES 
A. For minor changes not involving an adjustment to the Contract Sum or Contract Time, Architect 

will issue instructions directly to Contractor. 
B. For other required changes, Architect will issue a document signed by Owner instructing 

Contractor to proceed with the change, for subsequent inclusion in a Change Order. 
1. The document will describe the required changes and will designate method of 

determining any change in Contract Sum or Contract Time. 
2. Promptly execute the change. 

C. For changes for which advance pricing is desired, Architect will issue a document that includes 
a detailed description of a proposed change with supplementary or revised drawings and 
specifications, a change in Contract Time for executing the change with a stipulation of any 
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overtime work required and the period of time during which the requested price will be 
considered valid.  Contractor shall prepare and submit a fixed price quotation within seven (7)  

 days. 
D. Contractor may propose a change by submitting a request for change to Architect, describing 

the proposed change and its full effect on the Work, with a statement describing the reason for 
the change, and the effect on the Contract Sum and Contract Time with full documentation and 
a statement describing the effect on Work by separate or other contractors.  Document any 
requested substitutions in accordance with Section 01 6000. 

E. Computation of Change in Contract Amount:  As specified in the Agreement and Conditions of 
the Contract. 

F. Execution of Change Orders:  Architect will log Change Orders into State Construction’s 
Interscope system for approval by the appropriate parties. 

1.06 APPLICATION FOR FINAL PAYMENT 
A. Prepare Application for Final Payment as specified for progress payments, identifying total 

adjusted Contract Sum, previous payments, and sum remaining due. 
B. Application for Final Payment will not be considered until the following have been 

accomplished: 
1. All closeout procedures specified in Section 01 7000. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 3000 
ADMINISTRATIVE REQUIREMENTS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Preconstruction meeting. 
B. Site mobilization meeting. 
C. Progress meetings. 
D. Construction progress schedule. 
E. Contractor's daily reports. 
F. Coordination drawings. 
G. Submittals for review, information, and project closeout. 
H. Number of copies of submittals. 
I. Submittal procedures. 

1.02 RELATED REQUIREMENTS 
A. General Conditions:  Dates for applications for payment. 
B. Section 01 7000 - Execution and Closeout Requirements:  Additional coordination 

requirements. 
C. Section 01 7800 - Closeout Submittals:  Project record documents. 
D. North Carolina Department of Administration, State Construction Office:  State Construction 

Manual, November, 2016; www.nc-sco.com. 
PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 PRECONSTRUCTION MEETING 

A. Architect will schedule a meeting after Notice of Award. 
B. Attendance Required: 

1. Owner. 
2. Architect. 
3. Contractor. 
4. Subcontractors. 

C. Agenda: 
1. Execution of Owner-Contractor Agreement. 
2. Submission of executed bonds and insurance certificates. 
3. Distribution of Contract Documents. 
4. Submission of list of Subcontractors, list of Products, schedule of values, and progress 

schedule. 
5. Designation of personnel representing the parties to Contract and Architect. 
6. Procedures and processing of field decisions, submittals, substitutions, applications for 

payments, proposal request, Change Orders, and Contract closeout procedures. 
7. Scheduling. 
8. Use of premises by Owner and Contractor. 
9. Owner's requirements and occupancy prior to completion. 
10. Construction facilities and controls provided by Owner. 
11. Temporary utilities provided by Owner. 
12. Survey and building layout. 
13. Security and housekeeping procedures. 
14. Schedules. 
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15. Application for payment procedures. 
16. Procedures for testing. 
17. Procedures for maintaining record documents. 
18. Requirements for start-up of equipment. 
19. Inspection and acceptance of equipment put into service during construction period. 
 

D. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Architect, Owner, participants, and those affected by decisions made. 
 

3.03 PROGRESS MEETINGS 
A. Architect will make arrangements for meetings, prepare agenda with copies for participants, 

preside at meetings. 
B. Attendance Required: 

1. Contractor. 
2. Owner. 
3. Architect. 
4. Special Consultants. 
5. Contractor's Superintendent. 
6. Major Subcontractors. 
7. Other parties whose work is to be discussed and/or coordinated. 

C. Agenda: 
1. Review minutes of previous meetings. 
2. Review of Work progress. 
3. Field observations, problems, and decisions. 
4. Identification of problems that impede or will impede planned progress. 
5. Review of submittals schedule and status of submittals. 
6. Review of off-site fabrication and delivery schedules. 
7. Maintenance of progress schedule. 
8. Corrective measures to regain projected schedules. 
9. Planned progress during succeeding work period. 
10. Maintenance of quality and work standards. 
11. Effect of proposed changes on progress schedule and coordination. 
12. Other business relating to Work. 

D. Architect will record minutes and distribute copies within two days after meeting to Owner, 
Contractor, SCO monitor, participants, and those affected by decisions made. 

3.04 CONSTRUCTION PROGRESS SCHEDULE 
A. Within 10 calendar days after date established in Notice to Proceed, submit preliminary 

schedule defining planned operations for the first 60 calendar days of Work, with a general 
outline for remainder of Work. 

B. If preliminary schedule requires revision after review, submit revised schedule within ten (10) 
calendar days. 

C. Within twenty (20) calendar days after review of preliminary schedule, submit draft of proposed 
complete schedule for review. 
1. Include written certification that major contractors have reviewed and accepted proposed 

schedule. 
D. Within ten (10) calendar days after joint review, submit complete schedule. 
E. Submit updated schedule with each Application for Payment. 
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3.05 DAILY CONSTRUCTION REPORTS 
A. Include only factual information.  Do not include personal remarks or opinions regarding 

operations and/or personnel. 
B. Prepare a daily construction report recording the following information concerning events at 

Project site and project progress: 
1. Date: 
2. High and low temperatures, and general weather conditions. 
3. List of subcontractors at Project site. 
4. Approximate count of personnel at Project site. 

a. Include a breakdown for Supervisors, Laborers, Journeymen, Equipment Operators, 
and Helpers. 

5. Material deliveries. 
6. Safety, environmental, or industrial relations incidents. 
7. Meetings and significant decisions. 
8. Stoppages, delays, shortages, and losses.  Include comparison between scheduled work 

activities (in Contractor's most recently updated and published schedule) and actual 
activities.  Explain differences, if any.  Note days or periods when no work was in 
progress and explain the reasons why. 

9. Meter readings and similar recordings. 
10. Emergency procedures. 
11. Change Orders received and implemented. 
12. Testing and/or inspections performed. 
13. List of verbal instruction given by Owner and/or Architect. 
14. Signature of Contractor's authorized representative. 

3.06 COORDINATION DRAWINGS 
A. Provide information required by Project Coordinator for preparation of coordination drawings. 
B. Review drawings prior to submission to Architect. 

3.07 SUBMITTALS FOR REVIEW 
A. When the following are specified in individual sections, submit them for review: 

1. Product data. 
2. Shop drawings. 
3. Samples for selection. 
4. Samples for verification. 

B. Submit to Architect for review for the limited purpose of checking for conformance with 
information given and the design concept expressed in the contract documents. 

C. Samples will be reviewed only for aesthetic, color, or finish selection. 
D. After review, provide copies and distribute in accordance with SUBMITTAL PROCEDURES 

article below and for purposes of record documentation described in Section 01 7800 - 
Closeout Submittals. 

3.08 SUBMITTALS FOR INFORMATION 
A. When the following are specified in individual sections, submit them for information: 

1. Design data. 
2. Certificates. 
3. Test reports. 
4. Inspection reports. 
5. Manufacturer's instructions. 
6. Manufacturer's field reports. 
7. Other types indicated. 

B. Submit for Architect's knowledge as contract administrator for Owner.  No action will be taken. 
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3.09 SUBMITTALS FOR PROJECT CLOSEOUT 
A. Submit Correction Punch List for Final Acceptance. 
B. Submit Final Correction Punch List for Final Acceptance. 
C. When the following are specified in individual sections, submit them at project closeout: 

1. Project record documents. 
2. Operation and maintenance data. 
3. Warranties. 
4. Bonds. 
5. Other types as indicated or required per State Construction.  See State Construction 

Manual. 
D. Submit for Owner's benefit during and after project completion. 

3.10 NUMBER OF COPIES OF SUBMITTALS 
A. Documents for Review: 

1. Small Size Sheets, Not Larger Than 8-1/2 x 11 inches:  Submit the number of copies that 
Contractor requires, plus two copies that will be retained by Architect. 

B. Documents for Information:  Submit two copies. 
C. Samples:  Submit the number specified in individual specification sections; one of which will be 

retained by Architect. 
1. After review, produce duplicates. 
2. Retained samples will not be returned to Contractor unless specifically so stated. 

D.  Per Architect’s preference, appropriate submittals may be made electronically. 
3.11 SUBMITTAL PROCEDURES 

A. Shop Drawing Procedures: 
1. Prepare accurate, drawn-to-scale, original shop drawing documentation by interpreting the 

Contract Documents and coordinating related Work. 
2. Generic, non-project specific information submitted as shop drawings do not meet the 

requirements for shop drawings. 
B. Transmit each submittal with a copy of approved submittal form. 
C. Sequentially number the transmittal form.  Revise submittals with original number and a 

sequential alphabetic suffix. 
D. Identify Project, Contractor, Subcontractor or supplier; pertinent drawing and detail number, 

and specification section number, as appropriate on each copy. 
E. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification of 

Products required, field dimensions, adjacent construction Work, and coordination of 
information is in accordance with the requirements of the Work and Contract Documents. 

F. Schedule submittals to expedite the Project, and coordinate submission of related items. 
G. For each submittal for review, allow fifteen (15) calendar days excluding delivery time to and 

from the Contractor. 
H. Identify variations from Contract Documents and Product or system limitations that may be 

detrimental to successful performance of the completed Work. 
I. Provide space for Contractor and Architect review stamps. 
J. When revised for resubmission, identify all changes made since previous submission. 
K. Distribute reviewed submittals as appropriate.  Instruct parties to promptly report any inability 

to comply with requirements. 
END OF SECTION 
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SECTION 01 3216 
CONSTRUCTION PROGRESS SCHEDULE 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Preliminary schedule. 
B. Construction progress schedule, bar chart type. 

1.02 RELATED SECTIONS 
A. Section 01 1000 - Summary. 

1.03 REFERENCE STANDARDS 
A. M-H (CPM) - CPM in Construction Management - Project Management with CPM; O'Brien; 

2006. 
1.04 SUBMITTALS 

A. Within ten (10) calendar days after date of Agreement, submit preliminary schedule. 
B. If preliminary schedule requires revision after review, submit revised schedule within ten (10) 

calendar days. 
C. Within twenty (20) calendar days after review of preliminary schedule, submit draft of proposed 

complete schedule for review. 
1.05 QUALITY ASSURANCE 

A. Scheduler:  Contractor's personnel or specialist Consultant specializing in CPM scheduling 
with one year’s minimum experience in scheduling construction work of a complexity 
comparable to this Project, and having use of computer facilities capable of delivering a 
detailed graphic printout within 48 hours of request. 

1.06 SCHEDULE FORMAT 
A. Listings:  In chronological order according to the start date for each activity.  Identify each 

activity with the applicable specification section number. 
B. Diagram Sheet Size:  Maximum 22 x 17 inches. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 PRELIMINARY SCHEDULE 

A. Prepare preliminary schedule in the form of a horizontal bar chart. 
3.02 CONTENT 

A. Show complete sequence of construction by activity, with dates for beginning and completion of 
each element of construction, including early start, late start, early finish, and late finish dates. 

B. Identify each item by specification section number. 
C. Show accumulated percentage of completion of each item, and total percentage of Work 

completed, as of the first day of each month. 
D. Indicate delivery dates for owner-furnished products. 
E. Coordinate content with schedule of values specified in Section 01 2000 - Price and Payment 

Procedures. 
F. Provide legend for symbols and abbreviations used. 

3.03 BAR CHARTS 
A. Include a separate bar for each major portion of Work or operation. 
B. Identify the first work day of each week. 

http://www.cpminconstructionmanagement.com/
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3.04 UPDATING SCHEDULE 
A. Maintain schedules to record actual start and finish dates of completed activities. 
B. Indicate progress of each activity to date of revision, with projected completion date of each 

activity.  
C. Annotate diagrams to graphically depict current status of Work. 
D. Identify activities modified since previous submittal, major changes in Work, and other 

identifiable changes. 
E. Indicate changes required to maintain Date of Final Acceptance. 
F. Submit reports required to support recommended changes. 

END OF SECTION 
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SECTION 01 4000 
QUALITY REQUIREMENTS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Submittals. 
B. Testing agencies and services. 
C. Control of installation. 
D. Tolerances. 
E. Manufacturers' field services. 
F. Defect Assessment. 

1.02 RELATED REQUIREMENTS 
A. Section 01 6000 - Product Requirements:  Requirements for material and product quality. 

1.03 SUBMITTALS 
A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Design Data:  Submit for Architect's knowledge as contract administrator for the limited 

purpose of assessing conformance with information given and the design concept expressed in 
the contract documents, or for Owner's information. 

C. Test Reports:  After each test/inspection, promptly submit two copies of report to Architect and 
to Contractor. 
1. Include: 

a. Date issued. 
b. Project title and number. 
c. Name of inspector. 
d. Date and time of sampling or inspection. 
e. Identification of product and specifications section. 
f. Location in the Project. 
g. Type of test/inspection. 
h. Date of test/inspection. 
i. Results of test/inspection. 
j. Conformance with Contract Documents. 
k. When requested by Architect, provide interpretation of results. 

2. Test report submittals are for Architect's knowledge as contract administrator for the 
limited purpose of assessing conformance with information given and the design concept 
expressed in the contract documents, or for Owner's information. 

D. Certificates:  When specified in individual specification sections, submit certification by the 
manufacturer and Contractor or installation/application subcontractor to Architect, in quantities 
specified for Product Data. 
1. Indicate material or product conforms to or exceeds specified requirements.  Submit 

supporting reference data, affidavits, and certifications as appropriate. 
2. Certificates may be recent or previous test results on material or product, but must be 

acceptable to Architect. 
E. Manufacturer's Instructions:  When specified in individual specification sections, submit printed 

instructions for delivery, storage, assembly, installation, start-up, adjusting, and finishing, for the 
Owner's information.  Indicate special procedures, perimeter conditions requiring special 
attention, and special environmental criteria required for application or installation. 

F. Manufacturer's Field Reports:  Submit reports for Architect's benefit as contract administrator 
or for Owner. 
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1. Submit for information for the limited purpose of assessing conformance with information 
given and the design concept expressed in the contract documents. 

G. Erection Drawings:  Submit drawings for Architect's benefit as contract administrator or for 
Owner’s information. 
1. Submit for information for the limited purpose of assessing conformance with information 

given and the design concept expressed in the contract documents. 
1.04 TESTING AND INSPECTION AGENCIES AND SERVICES 

A. Owner will employ services of an independent testing agency to perform certain specified 
testing under a separate contract. 

B. Employment of agency in no way relieves Contractor of obligation to perform Work in 
accordance with requirements of Contract Documents. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 CONTROL OF INSTALLATION 

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
workmanship, to produce Work of specified quality. 

B. Comply with manufacturers' instructions, including each step in sequence. 
C. Should manufacturers' instructions conflict with Contract Documents, request clarification from 

Architect before proceeding. 
D. Comply with specified standards as minimum quality for the Work except where more stringent 

tolerances, codes, or specified requirements indicate higher standards or more precise 
workmanship. 

E. Have Work performed by persons qualified to produce required and specified quality. 
F. Verify that field measurements are as indicated on shop drawings or as instructed by the 

manufacturer. 
G. Secure products in place with positive anchorage devices designed and sized to withstand 

stresses, vibration, physical distortion, and disfigurement. 
3.02 TOLERANCES 

A. Monitor fabrication and installation tolerance control of products to produce acceptable Work.  
Do not permit tolerances to accumulate. 

B. Comply with manufacturers' tolerances.  Should manufacturers' tolerances conflict with 
Contract Documents, request clarification from Architect before proceeding. 

C. Adjust products to appropriate dimensions; position before securing products in place. 
3.03 TESTING AND INSPECTION 

A. Testing Agency Duties: 
1. Test samples of mixes submitted by Contractor. 
2. Provide qualified personnel at site.  Cooperate with Architect and Contractor in 

performance of services. 
3. Perform specified sampling and testing of products in accordance with specified 

standards. 
4. Ascertain compliance of materials and mixes with requirements of Contract Documents. 
5. Promptly notify Architect and Contractor of observed irregularities or non-conformance of 

Work or products. 
6. Perform additional tests and inspections required by Architect. 
7. Submit reports of all tests/inspections specified. 

B. Limits on Testing/Inspection Agency Authority: 
1. Agency may not release, revoke, alter, or enlarge on requirements of Contract 

Documents. 
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2. Agency may not approve or accept any portion of the Work. 
3. Agency may not assume any duties of Contractor. 
4. Agency has no authority to stop the Work. 

C. Contractor Responsibilities: 
1. Deliver to agency at designated location, adequate samples of materials proposed to be 

used that require testing, along with proposed mix designs. 
2. Cooperate with laboratory personnel, and provide access to the Work and to 

manufacturers' facilities. 
3. Provide incidental labor and facilities: 

a. To provide access to Work to be tested/inspected. 
b. To obtain and handle samples at the site or at source of Products to be 

tested/inspected. 
c. To facilitate tests/inspections. 
d. To provide storage and curing of test samples. 

4. Notify Architect and laboratory 24 hours prior to expected time for operations requiring 
testing/inspection services. 

5. Employ services of an independent qualified testing laboratory and pay for additional 
samples, tests, and inspections required by Contractor beyond specified requirements. 

6. Arrange with Owner's agency and pay for additional samples, tests, and inspections 
required by Contractor beyond specified requirements. 

D. Re-testing required because of non-conformance to specified requirements shall be paid for by 
Contractor. 

3.04 MANUFACTURERS' FIELD SERVICES 
A. When specified in individual specification sections, require material or product suppliers or 

manufacturers to provide qualified staff personnel to observe site conditions, conditions of 
surfaces and installation, quality of workmanship, start-up of equipment, testing, and 
adjustment and balancing of equipment as applicable and to initiate instructions when 
necessary. 

B. Report observations and site decisions or instructions given to applicators or installers that are 
supplemental or contrary to manufacturers' written instructions. 

3.05 DEFECT ASSESSMENT 
A. Replace Work or portions of the Work not conforming to specified requirements. 
B. If, in the opinion of the Architect, it is not practical to remove and replace the Work, the 

Architect will direct an appropriate remedy or adjust payment. 
END OF SECTION 
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SECTION 01 5000 
TEMPORARY FACILITIES AND CONTROLS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Temporary utilities. 
B. Temporary telecommunications services. 
C. Temporary sanitary facilities. 
D. Temporary Controls:  Barriers, enclosures, and fencing. 
E. Security requirements. 
F. Vehicular access and parking. 
G. Waste removal facilities and services. 
H. Field offices. 

1.02 REFERENCE STANDARDS 
A. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2015a. 
1.03 TEMPORARY UTILITIES  

A. Owner will provide the following: 
1. Electrical power and metering, consisting of connection to existing facilities. 
2. Water supply, consisting of connection to existing facilities. 

B. Use trigger-operated nozzles for water hoses, to avoid waste of water. 
1.04 TELECOMMUNICATIONS SERVICES 

A. Provide, maintain, and pay for telecommunications services as required at time of project 
mobilization. 

B. Telecommunications services shall include: 
1. Windows-based personal computer dedicated to project telecommunications, with 

necessary software and laser printer. 
2. Telephone Land Lines:  One line, minimum; one handset per line. 
3. Internet Connections:  Minimum of one; DSL modem or faster. 

1.05 TEMPORARY SANITARY FACILITIES 
A. Contractor is permitted to use Owner’s sanitary facilities.  At the Contractor’s option, he may 

provide and maintain required facilities and enclosures.  Provide at time of project mobilization. 
B. Contractor shall maintain the facilities he uses daily in clean and sanitary condition. 

1.06 BARRIERS 
A. Provide barriers to prevent unauthorized entry to construction areas, to prevent access to areas 

that could be hazardous to workers or the public, to allow for owner's use of site and to protect 
existing facilities and adjacent properties from damage from construction operations and 
demolition. 

B. Provide barricades required by governing authorities for public rights-of-way and for public 
access to existing buildings and facilities. 

C. Protect non-owned vehicular traffic, stored materials, site, and structures from damage. 
1.07 TEMPORARY FENCING 

A. Construction:  Commercial grade chain link fence as needed. 
B. Provide 6 foot high fence around construction site; equip with vehicular and pedestrian gates 

with locks where needed. 

https://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASTM%20E84
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1.08 SECURITY  
A. Provide security and facilities to protect Work, existing facilities, and Owner's operations from 

unauthorized entry, vandalism, or theft. 
B. Coordinate with Owner's security program. 

1.09 VEHICULAR ACCESS AND PARKING  
A. Coordinate access and haul routes with governing authorities and Owner. 
B. Provide and maintain access to fire hydrants, free of obstructions. 
C. Provide means of removing mud from vehicle wheels before entering streets. 
D. Provide temporary parking areas to accommodate construction personnel.  When site space is 

not adequate, provide additional off-site parking. 
E. Areas for construction parking will be available within the site security fence as designated by 

the Owner. 
1.10 WASTE REMOVAL 

A. Provide waste removal facilities and services as required to maintain the site in clean and 
orderly condition. 

B. Provide containers with lids.  Remove trash from site periodically. 
C. If materials to be recycled or re-used on the project must be stored on-site, provide suitable 

non-combustible containers; locate containers holding flammable material in safe location 
unless otherwise approved by the authorities having jurisdiction. 

1.11 FIELD OFFICES 
A. Office:  Weathertight, with lighting, electrical outlets, heating, cooling equipment, and equipped 

with sturdy furniture, drawing rack and drawing display table. 
B. Provide space for Project meetings, with table and chairs to accommodate ten (10) persons. 
C. Locate offices a minimum distance of 30 feet from existing and new structures. 

1.12 REMOVAL OF UTILITIES, FACILITIES, AND CONTROLS 
A. Remove temporary utilities, equipment, facilities, materials, prior to Date of Final 

Inspection/Acceptance. 
B. Remove underground installations to a minimum depth of 2 feet.  Grade site as indicated. 
C. Clean and repair damage caused by installation or use of temporary work. 
D. Restore existing facilities used during construction to original condition. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION - NOT USED 

END OF SECTION 
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SECTION 01 6000 
PRODUCT REQUIREMENTS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. General product requirements. 
B. Re-use of existing products. 
C. Transportation, handling, storage and protection. 
D. Product option requirements. 
E. Substitution limitations and procedures. 
F. Procedures for Owner-supplied products. 
G. Maintenance materials, including extra materials, spare parts, tools, and software. 

1.02 RELATED REQUIREMENTS 
A. Section 01 1000 – Summary. 
B. Section 01 4000 - Quality Requirements.   

1.03 REFERENCE STANDARDS 
A. NEMA MG 1 - Motors and Generators; 2014. 
B. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements. 
1.04 SUBMITTALS 

A. Product Data Submittals:  Submit manufacturer's standard published data.  Mark each copy to 
identify applicable products, models, options, and other data.  Supplement manufacturers' 
standard data to provide information specific to this Project. 

B. Shop Drawing Submittals:  Prepared specifically for this Project; indicate utility and electrical 
characteristics, utility connection requirements, and location of utility outlets for service for 
functional equipment and appliances. 

C. Sample Submittals:  Illustrate functional and aesthetic characteristics of the product, with 
integral parts and attachment devices. Coordinate sample submittals for interfacing work. 
1. For selection from standard finishes, submit samples of the full range of the 

manufacturer's standard colors, textures, and patterns. 
PART 2  PRODUCTS 
2.01 EXISTING PRODUCTS 

A. Do not use materials or equipment removed from existing premises unless specifically required 
or permitted by the Contract Documents. 

2.02 NEW PRODUCTS 
A. Provide new products unless specifically required or permitted by the Contract Documents. 
B. DO NOT USE products having any of the following characteristics: 

1. Made outside the United States, its territories, Canada, or Mexico, unless specifically 
permitted by individual specification sections. 

2. Made using or containing CFC's or HCFC's. 
3. Made of wood from newly cut old growth timber. 
4. Containing lead, cadmium, asbestos. 

C. Provide interchangeable components of the same manufacture for components being replaced. 
D. Wiring Terminations:  Provide terminal lugs to match branch circuit conductor quantities, sizes, 

and materials indicated.  Size terminal lugs to NFPA 70, include lugs for terminal box. 

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NEMA%20MG%201
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%2070
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E. Cord and Plug:  Provide minimum 6-foot cord and plug including grounding connector for 
connection to electric wiring system.  Cord of longer length is specified in individual 
specification sections. 

F. The Architect/Engineer may reject as non-complying such materials and products that do not 
bear identification satisfactory to the Architect/Engineer as to manufacturer, grade, quality, and 
other pertinent information. 

2.03 PRODUCT OPTIONS 
A. Products Specified by Reference Standards or by Description Only:  Use any product meeting 

those standards or description. 
B. Products Specified by Naming One or More Manufacturers:  Use a product of one of the 

manufacturers named and meeting specifications, no options or substitutions allowed after 
receipt of bids. 

C. Products Specified by Naming One or More Manufacturers with a Provision for Substitutions:  
Submit a request for substitution for any manufacturer not named not less than ten (10) 
calendar days prior to receipt of bids. 

2.04 MAINTENANCE MATERIALS 
A. Furnish extra materials, spare parts, tools, and software of types and in quantities specified in 

individual specification sections. 
B. Deliver and place in location as directed; obtain receipt prior to final payment. 

PART 3  EXECUTION 
3.01 SUBSTITUTION PROCEDURES 

A. Architect will consider requests for substitutions only within ten (10) calendar days before 
receipt of bids. 

B. Substitutions after contract award will be considered when a product, through no fault of the 
Contractor, becomes unavailable or unsuitable due to regulatory change. 
1. Submit request for Substitution for Cause within fourteen (14) calendar days of discovery 

of need for substitution, but not later than fourteen (14) calendar days prior to time 
required for review and approval by Architect. 

C. Document each request with complete data substantiating compliance of proposed substitution 
with Contract Documents. 

D. A request for substitution constitutes a representation that the submitter: 
1. Has investigated proposed product and determined that it meets or exceeds the quality 

level of the specified product. 
2. Agrees to provide the same warranty for the substitution as for the specified product. 
3. Agrees to coordinate installation and make changes to other Work that may be required 

for the Work to be complete with no additional cost to Owner. 
4. Waives claims for additional costs or time extension that may subsequently become 

apparent. 
E. Substitution Submittal Procedure (after contract award): 

1. Submit request for substitution for consideration to Architect.  Limit each request to one 
proposed substitution. 

2. Submit shop drawings, product data, and certified test results attesting to the proposed 
product equivalence.  Burden of proof is on proposer. 

3. Architect will notify Contractor in writing of decision to accept or reject request. 
3.02 OWNER-SUPPLIED PRODUCTS 

A. Owner's Responsibilities: 
1. Arrange for and deliver Owner reviewed shop drawings, product data, and samples, to 

Contractor. 
2. Arrange and pay for product delivery to site. 
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3. On delivery, inspect products jointly with Contractor. 
4. Submit claims for transportation damage and replace damaged, defective, or deficient 

items. 
5. Arrange for manufacturers' warranties, inspections, and service. 

B. Contractor's Responsibilities: 
1. Review Owner reviewed shop drawings, product data, and samples. 
2. Receive and unload products at site; inspect for completeness or damage jointly with 

Owner. 
3. Handle, store, install and finish products. 
4. Repair or replace items damaged after receipt. 

3.03 TRANSPORTATION AND HANDLING 
A. Package products for shipment in manner to prevent damage; for equipment, package to avoid 

loss of factory calibration. 
B. If special precautions are required, attach instructions prominently and legibly on outside of 

packaging. 
C. Coordinate schedule of product delivery to designated prepared areas in order to minimize site 

storage time and potential damage to stored materials. 
D. Transport and handle products in accordance with manufacturer's instructions. 
E. Transport materials in covered trucks to prevent contamination of product and littering of 

surrounding areas. 
F. Promptly inspect shipments to ensure that products comply with requirements, quantities are 

correct, and products are undamaged. 
G. Provide equipment and personnel to handle products by methods to prevent soiling, 

disfigurement, or damage, and to minimize handling. 
H. Arrange for the return of packing materials, such as wood pallets, where economically feasible. 

3.04 STORAGE AND PROTECTION 
A. Designate receiving/storage areas for incoming products so that they are delivered according to 

installation schedule and placed convenient to work area in order to minimize waste due to 
excessive materials handling and misapplication. 

B. Store and protect products in accordance with manufacturers' instructions. 
C. Store with seals and labels intact and legible. 
D. Store sensitive products in weather tight, climate controlled, enclosures in an environment 

favorable to product. 
E. For exterior storage of fabricated products, place on sloped supports above ground. 
F. Protect products from damage or deterioration due to construction operations, weather, 

precipitation, humidity, temperature, sunlight and ultraviolet light, dirt, dust, and other 
contaminants. 

G. Comply with manufacturer's warranty conditions, if any. 
H. Cover products subject to deterioration with impervious sheet covering.  Provide ventilation to 

prevent condensation and degradation of products. 
I. Prevent contact with material that may cause corrosion, discoloration, or staining. 
J. Provide equipment and personnel to store products by methods to prevent soiling, 

disfigurement, or damage. 
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K. Arrange storage of products to permit access for inspection. Periodically inspect to verify 
products are undamaged and are maintained in acceptable condition. 

L. In the event of damage, promptly make replacements and repairs to the approval of the 
Architect/Engineer and at no additional cost to the Owner. 

M. Additional time required to secure replacements and to make repairs will not be considered by 
the Architect/Engineer to justify an extension in the contract time of completion. 

 
END OF SECTION 
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SECTION 01 7000 
EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Examination, preparation, and general installation procedures. 
B. Pre-installation meetings. 
C. Cutting and patching. 
D. Surveying for laying out the work. 
E. Cleaning and protection. 
F. Starting of systems and equipment. 
G. Demonstration and instruction of Owner personnel. 
H. Closeout procedures, including Contractor's Correction Punch List, except payment 

procedures. 
1.02 RELATED REQUIREMENTS 

A. Section 01 1000 – Summary. 
B. Section 01 3000 - Administrative Requirements:  Submittals procedures, Electronic document 

submittal service. 
C. Section 01 4000 - Quality Requirements:  Testing and inspection procedures. 
D. Section 01 5000 - Temporary Facilities and Controls:   Temporary exterior enclosures. 
E. Section 01 7800 - Closeout Submittals:  Project record documents, operation and maintenance 

data, warranties and bonds. 
1.03 REFERENCE STANDARDS 

A. NFPA 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations; 
2013. 

B. North Carolina Department of Administration - State Construction Manual:  latest edition.  
1.04 SUBMITTALS 

A. See Section 01 3000 - Administrative Requirements, for submittal procedures. 
B. Survey work:  Submit name, address, and telephone number of Surveyor before starting 

survey work. 
1. On request, submit documentation verifying accuracy of survey work. 
2. Submit a copy of site drawing signed by the Land Surveyor, that the elevations and 

locations of the work are in conformance with Contract Documents. 
3. Submit surveys and survey logs for the project record. 
4. Submit survey close-out documents per State Construction Office. 

C. Cutting and Patching:  Submit written request in advance of cutting or alteration that affects: 
1. Structural integrity of any element of Project. 
2. Integrity of weather exposed or moisture resistant element. 
3. Efficiency, maintenance, or safety of any operational element. 
4. Visual qualities of sight exposed elements. 
5. Work of Owner or separate Contractor. 

D. Project Record Documents:  Accurately record actual locations of capped and active utilities. 
1.05 QUALIFICATIONS 

A. For survey work, employ a land surveyor registered in the State in which the Project is located  
and acceptable to Architect.   

http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=NFPA%20241
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B. For field engineering, employ a professional engineer of the discipline required for specific 
service on Project, licensed in the State of North Carolina. 

1.06 PROJECT CONDITIONS 
A. Use of explosives is not permitted. 
B. Grade site to drain.  Maintain excavations free of water.  Provide, operate, and maintain 

pumping equipment. 
C. Protect site from puddling and running water.  Provide water barriers as required to protect site 

from soil erosion. 
D. Ventilate enclosed areas to assist cure of materials, to dissipate humidity, and to prevent 

accumulation of dust, fumes, vapors, or gases. 
E. Erosion and Sediment Control:  Plan and execute work by methods to control surface drainage 

from cuts and fills, from borrow and waste disposal areas.  Prevent erosion and sedimentation. 
1. Provide temporary measures such as berms, dikes, and drains, to prevent water flow per 

project drawings and specifications. 
2. Periodically inspect earthwork to detect evidence of erosion and sedimentation; promptly 

apply corrective measures per requirements of Owner’s environmental inspectors. 
1.07 COORDINATION 

A. See Section 01 1000 for occupancy-related requirements. 
B. Coordinate scheduling, submittals, and work of the various sections of the Project Manual to 

ensure efficient and orderly sequence of installation of interdependent construction elements, 
with provisions for accommodating items installed later. 

C. Notify affected utility companies and comply with their requirements. 
D. Verify that utility requirements and characteristics of new operating equipment are compatible 

with building utilities.  Coordinate work of various sections having interdependent 
responsibilities for installing, connecting to, and placing in service, such equipment. 

E. Coordinate space requirements, supports, and installation of mechanical and electrical work 
that are indicated diagrammatically on drawings.  Follow routing indicated for pipes, ducts, and 
conduit, as closely as practicable; place runs parallel with lines of building. Utilize spaces 
efficiently to maximize accessibility for other installations, for maintenance, and for repairs. 

F. In finished areas except as otherwise indicated, conceal pipes, ducts, and wiring within the 
construction.  Coordinate locations of fixtures and outlets with finish elements. 

G. Coordinate completion and clean-up of work of separate sections. 
PART 2  PRODUCTS 
2.01 PATCHING MATERIALS 

A. New Materials:  As specified in product sections; match existing products and work for 
patching and extending work. 

B. Type and Quality of Existing Products:  Determine by inspecting and testing products where 
necessary, referring to existing work as a standard. 

C. Product Substitution:  For any proposed change in materials, submit request for substitution 
described in Section 01 6000 - Product Requirements. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that existing site conditions and substrate surfaces are acceptable for subsequent work.  
Start of work means acceptance of existing conditions. 

B. Verify that existing substrate is capable of structural support or attachment of new work being 
applied or attached. 

C. Examine and verify specific conditions described in individual specification sections. 
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D. Take field measurements before confirming product orders or beginning fabrication to minimize 
waste due to over-ordering or misfabrication. 

E. Verify that utility services are available, of the correct characteristics, and in the correct 
locations. 

F. Prior to Cutting:  Examine existing conditions prior to commencing work, including elements 
subject to damage or movement during cutting and patching.  After uncovering existing work, 
assess conditions affecting performance of work.  Beginning of cutting or patching means 
acceptance of existing conditions. 

3.02 PREPARATION 
A. Clean substrate surfaces prior to applying next material or substance. 
B. Seal cracks or openings of substrate prior to applying next material or substance. 
C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner prior to 

applying any new material or substance in contact or bond. 
3.03 PREINSTALLATION MEETINGS 

A. When required in individual specification sections, convene a preinstallation meeting at the site 
prior to commencing work of the section. 

B. Require attendance of parties directly affecting, or affected by, work of the specific section. 
C. Notify Architect at least four (4) calendar days in advance of meeting date. 
D. Prepare agenda and preside at meeting: 

1. Review conditions of examination, preparation and installation procedures. 
2. Review coordination with related work. 

E. Record minutes and distribute copies within two days after meeting to participants, with two 
copies to Architect, Owner, participants, and those affected by decisions made. 

3.04 LAYING OUT THE WORK 
A. Verify locations of survey control points prior to starting work. 
B. Promptly notify Architect of any discrepancies discovered. 
C. Protect survey control points prior to starting site work; preserve permanent reference points 

during construction. 
D. Promptly report to Architect the loss or destruction of any reference point or relocation required 

because of changes in grades or other reasons. 
E. Replace dislocated survey control points based on original survey control.  Make no changes 

without prior written notice to  Architect. 
F. Utilize recognized engineering survey practices. 
G. Establish elevations, lines and levels.  Locate and lay out by instrumentation and similar 

appropriate means: 
1. Site improvements including pavements; stakes for grading, fill and topsoil placement; 

utility locations, slopes, and invert elevations. 
2. Grid or axis for structures. 
3. Building foundation, column locations, ground floor elevations. 

H. Periodically verify layouts by same means. 
I. Maintain a complete and accurate log of control and survey work as it progresses. 
J. On completion of foundation walls and major site improvements, prepare a certified survey 

illustrating dimensions, locations, angles, and elevations of construction and site work. 
3.05 GENERAL INSTALLATION REQUIREMENTS 

A. Install products as specified in individual sections, in accordance with manufacturer's 
instructions and recommendations, and so as to avoid waste due to necessity for replacement. 
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B. Make vertical elements plumb and horizontal elements level, unless otherwise indicated. 
C. Install equipment and fittings plumb and level, neatly aligned with adjacent vertical and 

horizontal lines, unless otherwise indicated. 
D. Make consistent texture on surfaces, with seamless transitions, unless otherwise indicated. 
E. Make neat transitions between different surfaces, maintaining texture and appearance.   

3.06 CUTTING AND PATCHING 
A. Whenever possible, execute the work by methods that avoid cutting or patching. 
B. Perform whatever cutting and patching is necessary to: 

1. Complete the work. 
2. Fit products together to integrate with other work. 
3. Provide openings for penetration of mechanical, electrical, and other services. 
4. Match work that has been cut to adjacent work. 
5. Repair areas adjacent to cuts to required condition. 
6. Repair new work damaged by subsequent work. 
7. Remove samples of installed work for testing when requested. 
8. Remove and replace defective and non-conforming work. 

C. Execute work by methods that avoid damage to other work and that will provide appropriate 
surfaces to receive patching and finishing.   

D. Employ original installer to perform cutting for weather exposed and moisture resistant 
elements, and sight exposed surfaces. 

E. Cut rigid materials using masonry saw or core drill.  Pneumatic tools not allowed without prior 
approval. 

F. Restore work with new products in accordance with requirements of Contract Documents. 
G. Fit work air tight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. 
. Patching: 

1. Finish patched surfaces to match finish that existed prior to patching.  On continuous 
surfaces, refinish to nearest intersection or natural break.  For an assembly, refinish 
entire unit. 

2. Match color, texture, and appearance. 
3. Repair patched surfaces that are damaged, lifted, discolored, or showing other 

imperfections due to patching work. If defects are due to condition of substrate, repair 
substrate prior to repairing finish. 

3.07 PROGRESS CLEANING 
A. Maintain areas free of waste materials, debris, and rubbish.  Maintain site in a clean and 

orderly condition. 
B. Remove debris and rubbish from pipe chases, plenums, attics, crawl spaces, and other closed 

or remote spaces, prior to enclosing the space. 
C. Broom and vacuum clean interior areas prior to start of surface finishing, and continue cleaning 

to eliminate dust. 
D. Collect and remove waste materials, debris, and trash/rubbish from site periodically and 

dispose off-site; do not burn or bury. 
3.08 PROTECTION OF INSTALLED WORK 

A. Protect installed work from damage by construction operations. 
B. Provide special protection where specified in individual specification sections. 
C. Provide temporary and removable protection for installed products. Control activity in immediate 

work area to prevent damage. 
D. Provide protective coverings at walls, projections, jambs, sills, and soffits of openings. 
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E. Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or movement 
of heavy objects, by protecting with durable sheet materials. 

F. Prohibit traffic or storage upon waterproofed or roofed surfaces.  If traffic or activity is 
necessary, obtain recommendations for protection from waterproofing or roofing material 
manufacturer. 

G. Prohibit traffic from landscaped areas. 
H. Remove protective coverings when no longer needed; reuse or recycle coverings if possible. 

3.09 SYSTEM STARTUP 
A. Coordinate schedule for start-up of various equipment and systems. 
B. Notify Architect and Owner at least seven (7) calendar days prior to start-up of each item. 
C. Verify that each piece of equipment or system has been checked for proper lubrication, drive 

rotation, belt tension, control sequence, and for conditions that may cause damage. 
D. Verify tests, meter readings, and specified electrical characteristics agree with those required 

by the equipment or system manufacturer. 
E. Verify that wiring and support components for equipment are complete and tested. 
F. Execute start-up under supervision of applicable Contractor personnel and manufacturer's 

representative in accordance with manufacturers' instructions. 
G. When specified in individual specification Sections, require manufacturer to provide authorized 

representative to be present at site to inspect, check, and approve equipment or system 
installation prior to start-up, and to supervise placing equipment or system in operation. 

H. Submit a written report that equipment or system has been properly installed and is functioning 
correctly. 

3.10 DEMONSTRATION AND INSTRUCTION 
A. Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing, maintenance, 

and shutdown of each item of equipment at scheduled time, at equipment location. 
B. For equipment or systems requiring seasonal operation, perform demonstration for other 

season within six months. 
C. Provide a qualified person who is knowledgeable about the Project to perform demonstration 

and instruction of owner personnel. 
D. Utilize operation and maintenance manuals as basis for instruction.  Review contents of 

manual with Owner's personnel in detail to explain all aspects of operation and maintenance. 
E. Prepare and insert additional data in operations and maintenance manuals when need for 

additional data becomes apparent during instruction. 
3.11 ADJUSTING 

A. Adjust operating products and equipment to ensure smooth and unhindered operation. 
3.12 FINAL CLEANING 

A. Use cleaning materials that are nonhazardous. 
B. Clean interior and exterior glass surfaces exposed to view; remove temporary labels, stains and 

foreign substances, polish transparent and glossy surfaces, vacuum soft surfaces. 
C. Remove all labels that are not permanent.  Do not paint or otherwise cover fire test labels or 

nameplates on mechanical and electrical  equipment. 
D. Clean equipment and fixtures to a sanitary condition with cleaning materials appropriate to the 

surface and material being cleaned. 
E. Clean filters of operating equipment. 
F. Clean debris from roofs, gutters, downspouts, scuppers, overflow drains, area drains, and 

drainage systems. 
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G. Clean site; sweep paved areas, rake clean landscaped surfaces. 
H. Remove waste, surplus materials, trash/rubbish, and construction facilities from the site; 

dispose of in legal manner; do not burn or bury. 
3.13 CLOSEOUT PROCEDURES 

A. Make submittals that are required by State Construction Office and other authorities. 
B. Accompany Architect on preliminary inspection to determine items to be listed for completion or 

correction in the Contractor's Correction Punch List for Contractor's comprehensive list of items 
to be completed or corrected. 

C. Notify Architect when work is considered ready for Architect's Preliminary Final inspection. 
D. Submit written certification containing Contractor's Correction Punch List, that Contract 

Documents have been reviewed, work has been inspected, and that work is complete in 
accordance with Contract Documents and ready for Architect's Preliminary Final inspection. 

E. Conduct Preliminary Final Inspection and create Final Correction Punch List containing 
Architect's and Contractor's comprehensive list of items identified to be completed or corrected 
and submit to Architect. 

F. Correct items of work listed in Final Correction Punch List. 
G. Notify Architect when work is considered finally complete and ready for Architect's and State 

Construction Office's Final Inspection. 
H. Provide documentation to Architect as required by State Construction Office for project 

close-out. 
END OF SECTION 
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SECTION 01 7800 
CLOSEOUT SUBMITTALS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Project Record Documents. 
B. Operation and Maintenance Data. 
C. Warranties and bonds. 

1.02 RELATED REQUIREMENTS 
A. Instructions to Bidders and General Conditions of the Contract and Supplementary General 
  Conditions:  Performance bond and labor and material payment bonds, warranty, and 

correction of work. 
B. Section 01 3000 - Administrative Requirements:  Submittals procedures, shop drawings, 

product data, and samples. 
C. Section 01 7000 - Execution and Closeout Requirements:  Contract closeout procedures. 
D. Individual Product Sections:  Specific requirements for operation and maintenance data. 
E. Individual Product Sections:  Warranties required for specific products or Work. 

1.03 SUBMITTALS 
A. Project Record Documents:  Submit documents to Architect with claim for final Application for 

Payment. 
B. Operation and Maintenance Data: 

1. Submit a digital copy of preliminary draft or proposed formats and outlines of contents 
before start of Work.  Architect will review draft and comment. 

2. For equipment, or component parts of equipment put into service during construction and 
operated by Owner, submit completed documents within ten (10) calendar days after Final 
Acceptance. 

3. Submit a digital copy of completed documents fifteen (15) calendar days prior to Final 
Inspection.  This copy will be reviewed and returned after Final Inspection, with Architect 
comments.  Revise content of all document sets as required prior to final submission. 

4. Submit two sets of revised final documents in final hard copy form within ten (10) days 
after Final Inspection/Acceptance. 

C. Warranties and Bonds: 
1. For equipment or component parts of equipment put into service during construction with 

Owner's permission, submit documents within tem (10) calendar days after Final 
Acceptance. 

2. Make other submittals within ten (10) calendar days after Date of Final Acceptance, prior 
to final Application for Payment. 

PART 2  PRODUCTS - NOT USED 
PART 3  EXECUTION 
3.01 PROJECT RECORD DOCUMENTS 

A. Maintain on site one set of the following record documents; record actual revisions to the Work: 
1. Drawings. 
2. Specifications. 
3. Addenda. 
4. Change Orders and other modifications to the Contract. 
5. Reviewed shop drawings, product data, and samples. 
6. Manufacturer's instruction for assembly, installation, and adjusting. 

B. Ensure entries are complete and accurate, enabling future reference by Owner. 
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C. Store record documents separate from documents used for construction. 
D. Record information concurrent with construction progress. 
E. Specifications:  Legibly mark and record at each product section description of actual products 

installed, including the following: 
1. Manufacturer's name and product model and number. 
2. Product substitutions or alternates utilized. 
3. Changes made by Addenda and modifications. 

F. Record Drawings and Shop Drawings:  Legibly mark each item to record actual construction 
including: 
1. Measured depths of foundations in relation to finish first floor datum. 
2. Measured horizontal and vertical locations of underground utilities and appurtenances, 

referenced to permanent surface improvements. 
3. Measured locations of internal utilities and appurtenances concealed in construction, 

referenced to visible and accessible features of the Work. 
4. Field changes of dimension and detail. 
5. Details not on original Contract drawings. 

3.02 OPERATION AND MAINTENANCE DATA 
A. Source Data:  For each product or system, list names, addresses and telephone numbers of 

Subcontractors and suppliers, including local source of supplies and replacement parts. 
B. Product Data:  Mark each sheet to clearly identify specific products and component parts, and 

data applicable to installation.  Delete inapplicable information. 
C. Drawings:  Supplement product data to illustrate relations of component parts of equipment 

and systems, to show control and flow diagrams.  Do not use Project Record Documents as 
maintenance drawings. 

D. Typed Text:  As required to supplement product data.  Provide logical sequence of 
instructions for each procedure, incorporating manufacturer's instructions. 

3.03 OPERATION AND MAINTENANCE DATA FOR MATERIALS AND FINISHES 
A. For Each Product, Applied Material, and Finish: 

1. Product data, with catalog number, size, composition, and color and texture designations. 
B. Instructions for Care and Maintenance:  Manufacturer's recommendations for cleaning agents 

and methods, precautions against detrimental cleaning agents and methods, and 
recommended schedule for cleaning and maintenance. 

C. Additional information as specified in individual product specification sections. 
D. Where additional instructions are required, beyond the manufacturer's standard printed 

instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specific products. 

3.04 OPERATION AND MAINTENANCE DATA FOR EQUIPMENT AND SYSTEMS 
A. For Each Item of Equipment and Each System: 

1. Description of unit or system, and component parts. 
2. Identify function, normal operating characteristics, and limiting conditions. 
3. Include performance curves, with engineering data and tests. 
4. Complete nomenclature and model number of replaceable parts. 

B. Where additional instructions are required, beyond the manufacturer's standard printed 
instructions, have instructions prepared by personnel experienced in the operation and 
maintenance of the specific products. 

C. Operating Procedures:  Include start-up, break-in, and routine normal operating instructions 
and sequences.  Include regulation, control, stopping, shut-down, and emergency instructions.  
Include summer, winter, and any special operating instructions. 
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D. Maintenance Requirements:  Include routine procedures and guide for preventative 
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and 
alignment, adjusting, balancing, and checking instructions. 

E. Provide servicing and lubrication schedule, and list of lubricants required. 
F. Include manufacturer's printed operation and maintenance instructions. 
G. Include sequence of operation by controls manufacturer. 
H. Provide original manufacturer's parts list, illustrations, assembly drawings, and diagrams 

required for maintenance. 
I. Provide control diagrams by controls manufacturer as installed. 
J. Provide charts of valve tag numbers, with location and function of each valve, keyed to flow and 

control diagrams. 
K. Include test and balancing reports. 
L. Additional Requirements:  As specified in individual product specification sections. 

3.05 ASSEMBLY OF OPERATION AND MAINTENANCE MANUALS 
A. Assemble operation and maintenance data into durable manuals for Owner's personnel use, 

with data arranged in the same sequence as and identified by the specification sections. 
B. Where systems involve more than one specification section, provide separate tabbed divider for 

each system. 
C. Binders:  Commercial quality, 8-1/2 by 11 inch three D side ring binders with durable plastic 

covers; 2 inch maximum ring size.  When multiple binders are used, correlate data into related 
consistent groupings. 

D. Cover:  Identify each binder with typed or printed title OPERATION AND MAINTENANCE 
INSTRUCTIONS; identify title of Project; identify subject matter of contents. 

E. Project Directory:  Title and address of Project; names, addresses, and telephone numbers of 
Architect, Consultants, Contractor, and subcontractors, with names of responsible parties. 

F. Tables of Contents:  List every item separated by a divider, using the same identification as on 
the divider tab; where multiple volumes are required, include all volumes Tables of Contents in 
each volume, with the current volume clearly identified. 

G. Dividers:  Provide tabbed dividers for each separate product and system; identify the contents 
on the divider tab; immediately following the divider tab include a description of product and 
major component parts of equipment. 

H. Text:  Manufacturer's printed data, or typewritten data on 20 pound paper. 
I. Drawings:  Provide with reinforced punched binder tab.  Bind in with text; fold larger drawings 

to size of text pages. 
3.06 WARRANTIES AND BONDS 

A. Obtain warranties and bonds, executed in duplicate by responsible Subcontractors, suppliers, 
and manufacturers, within ten (10) calendar days after completion of the applicable item of 
work.  Except for items put into use with Owner's permission, leave date of beginning of time of 
warranty until Date of Final Acceptance is determined. 

B. Verify that documents are in proper form, contain full information, and are notarized. 
C. Co-execute submittals when required. 
D. Retain warranties and bonds until time specified for submittal. 
E. Include originals of each in operation and maintenance manuals, indexed separately on Table 

of Contents. 
END OF SECTION 
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PIPE AND TUBE RAILINGS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Stair and Ramp Handrails. 
1.02 RELATED REQUIREMENTS 

A. Section 06 1063 – Miscellaneous Rough Carpentry. 
1.03 REFERENCE STANDARDS 

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010. 
B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, 

Welded and Seamless 2020. 
C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron 

and Steel Products 2017. 
D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip 

Galvanized Coatings 2020. 
E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems 

and Rails for Buildings 2021. 
F. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020. 
G. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021). 
H. AWS D1.6/D1.6M - Structural Welding Code - Stainless Steel 2017. 
I. AWS C3.4M/C3.4 - Specification for Torch Brazing 2016. 
J. AWS C3.5M/C3.5 - Specification for Induction Brazing 2016, with Amendment (2017). 
K. AWS C3.9M/C3.9 - Specification for Resistance Brazing 2020. 
L. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019. 

1.04 SUBMITTALS 
A. See Section 013000 - Administrative Requirements, for submittal procedures. 
B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of 

fasteners, and accessories. 
1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net 

weld lengths. 
2. Include the design engineer's seal and signature on each sheet of shop drawings. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Handrails and Accessories: 
1. Kee Safety, Inc; T. 800-851-5181; www.keesafety.com. 
2. Kane Innovations; T. 833-272-5263; www.kaneinnovations.com. 
3. The Wagner Companies; T. 414-214-0444; www.wagnercompanies.com. 
4. Substitutions:  See Section 01 6000 – Product Requirements. 

2.02 RAILINGS - GENERAL REQUIREMENTS 
A. Design, fabricate, and test railing assemblies in accordance with the most stringent 

requirements of applicable local code. 
B. Distributed Loads:  Design railing assembly and attachments to resist distributed force of 75 

pounds per linear foot applied to the top of the assembly and in any direction, without damage 
or permanent set.  Test in accordance with ASTM E935 

http://www.keesafety.com/
tel:833.272.5263
http://www.wagnercompanies.com/
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C. Design Loading:  Design railing assemblies, wall rails, guardrails, and attachments to resist a 
linear loading of 50 pounds per linear foot in accordance with ASCE 7, Section 4.5.1 without 
damage or permanent set.   

D. Allow for expansion and contraction of members without damage to connections or members. 
E. Dimensions:  See drawings for configurations and heights. 

1. Hand Rails:  1-1/2 inches (38 mm) diameter, round. 
F. Provide anchors and other components as required to attach to structure, made of same 

materials as railing components unless otherwise indicated; where exposed fasteners are 
unavoidable provide flush countersunk fasteners. 

G. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal 
exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice 
connectors, flanges, escutcheons, and wall brackets. 

H. Welded and Brazed Joints:  Make visible joints butt tight, flush, and hairline; use methods that 
avoid discoloration and damage of finish; grind smooth, polish, and restore to required finish. 
1. Ease exposed edges to a small uniform radius. 
2. Welded Joints: 

a. Carbon Steel:  Perform welding in accordance with AWS D1.1/D1.1M. 
b. Stainless Steel:  Perform welding in accordance with AWS D1.6/D1.6M. 

3. Brass/Bronze Brazed Joints: 
a. Perform torch brazing in accordance with AWS C3.4M/C3.4. 
b. Perform induction brazing in accordance with AWS C3.5M/C 3.5. 
c. Perform resistance brazing in accordance with AWS C3.9M/C3.9. 

2.03 FABRICATION 
A. Accurately form components to suit specific project conditions and for proper connection to 

building structure. 
B. Fit and shop assemble components in largest practical sizes for delivery to site. 
C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to 

accommodate site assembly and installation. 
D. Welded Joints: 

1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic 
filler.  Drill condensate drainage holes at bottom of members at locations that will not 
encourage water intrusion. 

2. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints 
butt tight, flush, and hairline.  Ease exposed edges to small uniform radius. 

E. Field weld connections that cannot be shop welded due to size limitations. 
1. Weld in accordance with AWS D1.1/D1.1M. 
2. Match shop welding and bolting. 
3. Clean welds, bolted connections, and abraded areas. 
4. Touch up shop primer and factory-applied finishes. 
5. Repair galvanizing with galvanizing repair paint per ASTM A780/A780M. 

PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive work. 
3.02 INSTALLATION 

A. Install per configurations indicated on drawings or as otherwise instructed by Architect. 
B. Install in accordance with manufacturer's instructions. 
C. Install components plumb and level, accurately fitted, free from distortion or defects, with tight 

joints. 
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D. Install railings in compliance with ADA Standards for accessible design at applicable locations. 
E. Anchor railings securely to structure. 
F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush 

countersunk fastenings. 
3.03 TOLERANCES 

A. Maximum Variation From Plumb:  1/4 inch (6 mm) per floor level, non-cumulative. 
B. Maximum Offset From True Alignment:  1/4 inch (6 mm). 
C. Maximum Out-of-Position:  1/4 inch (6 mm). 

END OF SECTION 
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SECTION 061063  
MISCELLANEOUS ROUGH CARPENTRY 

 
PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Preservative treated wood materials. 
B. Miscellaneous wood nailers, furring, and grounds. 

1.02 RELATED REQUIREMENTS 
A. Section 033000 - Cast-in-Place Concrete:  Setting anchors in concrete. 
B. Section 076200 - Sheet Metal Flashing and Trim:  Sill flashings. 

1.03 REFERENCE STANDARDS 
A. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and 
    Steel Hardware 2016a. 
B. ASTM A653/A653M - Standard Specification for Steel Sheet, Zinc-Coated  
    (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process 2020. 
C. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building  
    Materials 2021a. 
D. AWPA U1 - Use Category System: User Specification for Treated Wood 2021. 
E. PS 1 - Structural Plywood 2009 (Revised 2019). 
D. PS 20 - American Softwood Lumber Standard 2020. 
F. SPIB (GR) - Grading Rules 2014. 

1.04 SUBMITTALS 
A. See Section 013000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Provide technical data on wood preservative materials and application  
    instructions. 
C. Warranty Documentation:  Submit manufacturer warranty and ensure that forms have  
    been completed in Owner's name and registered with manufacturer. 

1.05 DELIVERY, STORAGE, AND HANDLING 
A. General: Cover wood products to protect against moisture. Support stacked products  
    to prevent deformation and to allow air circulation. 

1.05 WARRANTY 
A. See Section 017800 - Closeout Submittals for additional warranty requirements. 
B. Correct defective work within a two-year period commencing on Date of Final  
     Acceptance. 
C. Manufacturer Warranty:  Provide two-year manufacturer warranty for resistance to rot  
     and insects commencing on Date of Final Acceptance. 
 

PART 2  PRODUCTS 
2.01 GENERAL REQUIREMENTS 

A. Dimension Lumber:  Comply with PS 20 and requirements of specified grading  
    agencies. 
B. Species:  Southern Pine, unless otherwise indicated. 
C. If no species is specified, provide species graded by the agency specified; if no  
    grading agency is specified, provide lumber graded by grading agency meeting the  
    specified requirements. 
D. Grading Agency:  Grading agency whose rules are approved by the Board of Review,  
    American Lumber Standard Committee (www.alsc.org) and who provides grading  
    service for the species and grade specified; provide lumber stamped with grade mark  
    unless otherwise indicated. 
E. Provide wood harvested within a 500 mile (805 km) radius of the project site. 

2.02 DIMENSION LUMBER  
A. Grading Agency:  Southern Pine Inspection Bureau, Inc; SPIB (GR). 
B. Sizes:  Nominal sizes as indicated on drawings, S4S. 

https://www.spib.org/about-us/publications
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C. Moisture Content:  S-dry or MC19. 
D. Joist, Rafter, and Small Beam Framing (2 by 6 through 4 by 16 (50 by 150 mm through 100 by 

400 mm) ): 
1. Machine stress-rated (MSR) as follows: 

a. Fb-single (minimum extreme fiber stress in bending):  1350 psi (9,300 kPa). 
b. E (minimum modulus of elasticity): 1,400,000 psi (9650 MPa). 

2. Species:  Southern Pine. 
E. Miscellaneous Framing, Blocking, Nailers, Grounds, and Furring: 

1. Lumber:  S4S, No. 2 or Standard Grade. 
2. Boards:  No. 2. 

2.03 EXPOSED BOARDS 
A. Submit manufacturer's certificate that products meet or exceed specified requirements, in lieu 

of grade stamping. 
B. Moisture Content:  Kiln-dry (15 percent maximum). 
C. Surfacing:  S4S. 
D. Species:  Southern Pine. 
E. Grade:  No. 2, 2 Common, or Construction. 

2.04 CONSTRUCTION PANELS 
A. Roof Sheathing:  Any PS 2 type, rated Structural I Sheathing. 

1. Bond Classification:  Exterior. 
2. Span Rating:  60. 
3. Performance Category:  3/4 PERF CAT. 

 
2.05 ACCESSORIES 

A. Fasteners and Anchors: 
1. Metal and Finish:  Hot-dipped galvanized steel complying with ASTM  
    A153/A153M for high humidity and preservative-treated wood locations,  
    unfinished steel elsewhere. 
2. Die-Stamped Connectors:  Hot dipped galvanized steel, sized to suit framing  
    conditions. 
3. Joist Hangers:  Hot dipped galvanized steel, sized to suit framing conditions. 
3. For contact with preservative treated wood in exposed locations, provide  
    minimum G185 (Z550) galvanizing complying with ASTM A653/A653M. 

 
2.06 FACTORY WOOD TREATMENT 

A. Treated Lumber and Plywood:  Comply with requirements of AWPA U1 - Use  
     Category System for wood treatments determined by use categories, expected  
     service conditions, and specific applications. 

1. Preservative-Treated Wood:  Provide lumber and plywood marked or stamped by an 
ALSC-accredited testing agency, certifying level and type of treatment in accordance 
with AWPA standards. 

2. Preservative Treatment:  Preservative Pressure Treatment of Lumber Above 
Grade:  AWPA U1, Use Category UC3B, Commodity Specification A using 
waterborne preservative to 0.10 lb/cu ft retention. 
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent. 
b. Treat lumber exposed to weather. 
c. Treat lumber in contact with roofing, flashing, or waterproofing. 
d. Treat lumber in contact with masonry or concrete. 

3. Preservative Pressure Treatment of Plywood Above Grade:  AWPA U1, Use 
Category UC2 and UC3B, Commodity Specification F using waterborne preservative 
to 0.25 lb/cu ft retention (to 4.0 kg/cu m retention). 

https://www.apawood.org/publication-search?q=S350
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a. Kiln dry plywood after treatment to maximum moisture content of 19 percent. 
b. Treat plywood in contact with roofing, flashing, or waterproofing. 

4. Preservative Pressure Treatment of Lumber – Ground Contact:  AWPA U1, Use 
Category UC4B, Ground Contact, Heavy Duty, Commodity Specification A only. 
a. Kiln dry lumber after treatment to maximum moisture content of 19 percent. 
b. Treat lumber in contact with masonry, concrete, or ground. 

 
PART 3  EXECUTION 
3.01 INSTALLATION - GENERAL 
         A. Select material sizes to minimize waste. 
         B. Reuse scrap to the greatest extent possible; clearly separate scrap for use on site as  

    accessory components, including: shims, bracing, and blocking. 
3.02 FRAMING INSTALLATION 

A. Set structural members level, plumb, and true to line.  Discard pieces with defects that would 
lower required strength or result in unacceptable appearance of exposed members. 

B. Make provisions for temporary construction loads, and provide temporary bracing sufficient to 
maintain structure in true alignment and safe condition until completion of erection and 
installation of permanent bracing. 

C. Install structural members full length without splices unless otherwise specifically detailed. 
D. Comply with member sizes, spacing, and configurations indicated, and fastener size and 

spacing indicated, but not less than required by applicable codes and AWC (WFCM) Wood 
Frame Construction Manual. 

3.03 BLOCKING, NAILERS, AND SUPPORTS 
A. Provide framing and blocking members as indicated or as required to support  
    finishes, fixtures, specialty items, and trim.  If exposed, Contractor shall take special  
    care to install such members plumb, level, true to line, and in workmanlike fashion. 

3.04 INSTALLATION OF CONSTRUCTION PANELS 
A. Roof Sheathing:  Secure panels with long dimension perpendicular to framing members, with 

ends staggered and over firm bearing. 
1. Screw panels to framing;  staples are not permitted. 

3.05 SITE APPLIED WOOD TREATMENT 
A. Apply preservative treatment compatible with factory applied treatment at site-sawn cuts, 

complying with manufacturer's instructions. 
B. Allow preservative to dry prior to erecting members. 

3.06 TOLERANCES 
A. Framing Members:  1/4 inch (6 mm) from true position, maximum. 
B. Surface Flatness of Floor:  1/8 inch in 10 feet (1 mm/m) maximum, and 1/4 inch in 30 feet (7 

mm in 10 m) maximum. 
C. Variation from Plane (Other than Floors):  1/4 inch in 10 feet (2 mm/m) maximum, and 1/4 inch 

in 30 feet (7 mm in 10 m) maximum. 
3.07 FIELD QUALITY CONTROL 

A. See Section 01 4000 - Quality Requirements, for additional requirements. 
 
3.04 CLEANING 

A. Waste Disposal:  See Section 017419 - Construction Waste Management and  
    Disposal. 
B. Comply with applicable regulations. 
C. Do not burn scrap on project site. 
D. Do not burn scraps that have been pressure treated. 
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E. Do not send materials treated with pentachlorophenol, CCA, or ACA to co-generation  
    facilities or “waste-to-energy” facilities. 
F. Do not leave wood, shavings, sawdust, etc. on the ground or buried in fill. 
G. Prevent sawdust and wood shavings from entering the storm drainage system. 

 
END OF SECTION 
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SECTION 07 4113  
METAL ROOF PANELS 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A. Architectural roofing system of preformed aluminum panels. 
B. Accessories 

1.02 RELATED REQUIREMENTS 
A. Section 051200 - Structural Steel Framing:  Roof framing and purlins. 

1.03 REFERENCE STANDARDS 
A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for 

Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil 
Coating Appendix) 2017a. 

B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 
2014. 

C. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in 
Roofing and Waterproofing 2017. 

D. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel 
Systems by Uniform Static Air Pressure Difference 2011 (Reapproved 2018). 

E. IAS AC472 - Accreditation Criteria for Inspection Programs for Manufacturers of Metal 
Building Systems 2018. 

F. UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies Current Edition, 
Including All Revisions. 

1.04 SUBMITTALS 
A. See Section 013000 - Administrative Requirements for submittal procedures. 
B. Product Data:  Manufacturer's data sheets on each product to be used, including: 

1. Summary of test results, indicating compliance with specified requirements. 
2. Storage and handling requirements and recommendations. 
3. Installation methods. 
4. Specimen warranty. 

C. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions, 
spacing and type of connections, flashings, underlayments, and special conditions. 

1. Show work to be field-fabricated or field-assembled. 
D. Manufacturer's qualification statement. 

1. Provide documentation that indicates manufacturer is accredited under IAS AC472. 
E. Installer's qualification statement. 
F. Test Reports:  Indicate compliance of metal roofing system to specified requirements. 
G. Warranty:  Submit specified manufacturer's warranty and ensure that forms have been 

completed in Owner's name and are registered with manufacturer. 
1.05 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in 
this section, with not less than five years of documented experience. 

B. Installer Qualifications:  Company specializing in performing work of the type specified and 
with at least three years of documented experience. 

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Store roofing panels on project site as recommended by manufacturer to minimize damage 

to panels prior to installation. 
1.07 WARRANTY 

A. See Section 017800 - Closeout Submittals for additional warranty requirements. 
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B. Finish Warranty:  Provide manufacturer's special warranty covering failure of factory-
applied exterior finish on metal roof panels and agreeing to repair or replace panels that 
show evidence of finish degradation, including significant fading, chalking, cracking, or 
peeling within specified warranty period of five years from Date of Final Acceptance. 

C. Waterproofing Warranty:  Provide manufacturer's warranty for weathertightness of roofing 
system, including agreement to repair or replace roofing that fails to keep out water within 
specified warranty period of five years from Date of Final Acceptance. 

PART 2  PRODUCTS 
2.01 MANUFACTURERS 

A. Architectural Metal Roof Panels: 
1. Berridge Manufacturing Company; Zee-Lock Panel:  www.berridge.com. 
2. Metal Roofing Systems, Inc; System 1500 - Metal Roof 

Panels:  www.metalroofingsystems.biz. 
3. Petersen Aluminum Corporation; Tite-Loc:  www.pac-clad.com. 
4. Substitutions:  See Section 016000 - Product Requirements. 

2.02 PERFORMANCE REQUIREMENTS 
A. Metal Roof Panels:  Provide complete roofing assemblies, including roof panels, clips, 

fasteners, connectors, flashings, and miscellaneous accessories, tested for compliance 
with the following minimum standards: 

1. Structural Design Criteria:  Provide panel assemblies designed to safely support 
design loads at support spacing indicated, with deflection not to exceed L/180 of span 
length(L)  when tested in accordance with ASTM E1592. 

2. Overall:  Complete weathertight system tested and approved in accordance with 
ASTM E1592. 

3. Wind Uplift:  Class 90 wind uplift resistance of UL 580. 
4. Water Penetration:  No water penetration when tested according to procedures and 

recommended test pressures of ASTM E1646. Perform test immediately following air 
infiltration test. 

5. Thermal Movement:  Design system to accommodate without deformation anticipated 
thermal movement over ambient temperature range of 100 degrees F (56 degrees C). 

2.03 ARCHITECTURAL METAL ROOF PANELS 
A. Architectural Metal Roof Panels:  Provide complete engineered system complying with 

specified requirements and capable of remaining weathertight while withstanding 
anticipated movement of substrate and thermally induced movement of roofing system. 

B. Architectural Metal Panels:  Factory-formed panels with factory-applied finish. 
1. Aluminum Panels: 

a. Alloy and Temper:   Aluminum complying with ASTM B209 (ASTM B209M); 
temper as required for forming. 

b. Thickness:  Minimum 20 gauge, 0.032 inch (0.81 mm). 
2. Profile:  Standing seam, with minimum 1.5 inch (38 mm) seam height; concealed 

fastener system for field seaming with special tool. 
3. Texture:  Smooth. 
4. Length:  Full length of roof slope, without lapped horizontal joints. 
5. Width:  Maximum panel coverage of 18 inches (457 mm). 

2.04 ATTACHMENT SYSTEM 
A. Concealed System:  Provide manufacturer's standard stainless steel or nylon-coated 

aluminum concealed anchor clips designed for specific roofing system and engineered to 
meet performance requirements, including anticipated thermal movement. 

2.05 FABRICATION 
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A. Panels:  Provide factory or field fabricated panels with applied finish and accessory items, 
using manufacturer's standard processes as required to achieve specified appearance and 
performance requirements. 

B. Joints:  Provide captive gaskets, sealants, or separator strips at panel joints to ensure 
weathertight seals, eliminate metal-to-metal contact, and minimize noise from panel 
movements. 

2.06 FINISHES 
A. Fluoropolymer Coil Coating System:  Manufacturer's standard multi-coat aluminum coil 

coating system complying with AAMA 2605, including at least 70 percent polyvinylidene 
fluoride (PVDF) resin, and at least 80 percent of coil coated aluminum surfaces having 
minimum total dry film thickness (DFT) of 0.9 mil, 0.0009 inch (0.023 mm); color and gloss 
to match sample. 

2.07 ACCESSORIES 
A. Miscellaneous Sheet Metal Items:  Provide flashings, gutters, downspouts, trim, moldings, 

closure strips, and similar sheet metal items of the same material, thickness, and finish as 
used for the roofing panels. Items completely concealed after installation may optionally be 
made of stainless steel. 

B. Rib and Ridge Closures:  Provide prefabricated, close-fitting components of steel with 
corrosion resistant finish or combination steel and closed-cell foam. 

C. Sealants: 
1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated 

polyether/polyurethane. 
2. Concealed Sealant:  Non-curing butyl sealant or tape sealant. 
3. Seam Sealant:  Factory-applied, non-skinning, non-drying type. 

D. Underlayment:  self-adhering rubber-modified asphalt sheet complying with ASTM 
D1970/D1970M; 22 mil (0.55 mm) total thickness; with strippable release film and woven 
polypropylene sheet top surface. 

1. Minimum requirements:  comply with requirements of ICC-ES AC188 for self- 
adhesive sheet. 

2. Self sealability:  passing nail sealability test specified in ASTM D1970/D1970M. 
                3. Low temperature flexibility:  passing test specified in ASTM D1970/D1970M. 

   4. Water vapor permeance:  0.067 perm (0.38 ng/(pa s sq m)), when tested in  
 accordance with ASTM E96/E96M, procedure a (desiccant method). 

5. Performance:  meet or exceed requirements for ASTM D226/D226M, TYPE II                       
asphalt- saturated organic felt. 

   6. Liquid water transmission:  passes ASTM D4869/D4869M. 
   7. Functional temperature range:  minus 70 degrees f (56.7 c) to 212 degrees f (100 c). 
   8. Manufacturers: 

a. Atlas Summit 180 synthetic underlayment. 
b. GAF Deckarmor Premium breathable roof deck protection. 
c. Owens Corning Proarmor synthetic roof underlayment. 
d. Marco Industries HydraShell Supreme SA synthetic roof underlayment. 
e. Substitutions:  see section 016000 - product requirements. 

PART 3  EXECUTION 
3.01   EXAMINATION 
          A.  Do not begin installation of preformed metal roof panels until substrates have been properly  

   prepared. 
          B.  If substrate preparation is the responsibility of another installer, notify Architect of  
               unsatisfactory preparation before proceeding. 
3.02   PREPARATION 
          A.  Broom clean wood sheathing prior to installation of roofing system. 
          B.  Coordinate roofing work with provisions for roof drainage, flashing, trim, penetrations, and  

   other adjoining work to assure that the completed roof will be free of leaks. 
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         C.  Remove protective film from surface of roof panels immediately prior to installation. Strip film  
  carefully, to avoid damage to prefinished surfaces. 

         D.  Separate dissimilar metals by applying a bituminous coating, self-adhering rubberized  
  asphalt sheet, or other permanent method approved by roof panel manufacturer. 

         E.  Where metal will be in contact with wood or other absorbent material subject to wetting, seal  
  joints with sealing compound and apply one coat of heavy-bodied bituminous paint. 

3.03   INSTALLATION 
         A.  Overall:  Install roofing system in accordance with approved shop drawings and panel  

  manufacturer's instructions and recommendations, as applicable to specific project  
  conditions. Anchor all components of roofing system securely in place while allowing for  
  thermal and structural movement. 

         B.  Install roofing system with concealed clips and fasteners, except as otherwise recommended  
  by manufacturer for specific circumstances. 

         C.  Minimize field cutting of panels. Where field cutting is absolutely required, use methods that  
  will not distort panel profiles. Use of torches for field cutting is absolutely prohibited. 

         D.  Accessories:  Install all components required for a complete roofing assembly, including  
  flashings, gutters, downspouts, trim, moldings, closure strips, and similar roof accessory  
  items. 

         E.  Install self-adhering synthetic roofing ice and water shield on roof deck before installing  
  preformed metal roof panels. Install per manufacturer’s instructions.  Apply from eaves to  
  high point in shingle fashion, overlapping horizontal joints a minimum of 2 inches (50 mm)  
  and side and end laps a minimum of 3 inches (75 mm) or per manufacturer’s instructions.  

         F.  Roof Panels:  Install panels in strict accordance with manufacturer's instructions, minimizing  
  transverse joints except at junction with penetrations. 

         G.  Form weathertight standing seams incorporating concealed clips, using an automatic  
  mechanical seaming device approved by the panel manufacturer. 

         H.  Provide sealant tape or other joint sealer as recommended by panel manufacturer at lapped  
  panel joints.   

 
3.04   CLEANING 
         A.  Clean exposed sheet metal work at completion of installation. Remove grease and oil films,  

  excess joint sealer, handling marks, and debris from installation, leaving the work clean and  
  unmarked, free from dents, creases, waves, scratch marks, or other damage to the finish. 

3.05   PROTECTION 
         A.  Do not permit storage of materials or roof traffic on installed roof panels. Provide temporary  

  walkways or planks as necessary to avoid damage to completed work. Protect roofing until  
  completion of project. 

         B.  Touch-up, repair, or replace damaged roof panels or accessories before Final Acceptance. 
END OF SECTION 
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SECTION 312300 
TRENCHING AND EXCAVATION 

 
PART 1  GENERAL 
1.01. SECTION INCLUDES 

A.    Trenching and excavation for subsequent work. 
1.02. REFERENCE STANDARDS 

A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010. 
B. AWWA C600 - Installation of Ductile-Iron Mains and Their Appurtenances 2017 
C. ASTM C33/C33M – (2018) Standard Specification for Concrete Aggregates 
D. ASTM C136/C136M - (2019) Standard Test Method for Sieve Analysis of Fine and Coarse 

Aggregates 
E. ASTM D698 – (2012; E2014; E2015) Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/cu. Ft.) (600 kN-m/cu. m.)) 
F. ASTM D1140 – (2017) Standard Test Methods for Determining the Amount of Material Finer 

than 75-µm (No. 200) Sieve in Soils by Washing 
G. ASTM D1556/D1556M – (2015; E2016) Standard Test Method for Density and Unit Weight of 

Soil in Place by Sand-Cone Method 
H. ASTM D1883 – (2016) Standard Test Method for California Bearing Ratio (CBR) of Laboratory-

Compacted Soils 
I. ASTM D2216 – (2019) Standard Test Methods for Laboratory Determination of Water 

(Moisture) Content of Soil and Rock by Mass 
J. ASTM D2321 – (2018) Standard Practice for Underground Installation of Thermoplastic Pipe for 

Sewers and Other Gravity-Flow Applications 
K. ASTM D2487 – (2017) Standard Practice for Classification of Soils for Engineering Purposes 

(Unified Soil Classification System) 
L. ASTM D4318 (2017; E2018) Standard Test Methods for Liquid Limit, Plastic Limit, and 

Plasticity Index of Soils 
M. ASTM D4355/D4355M (2014) Deterioration of Geotextiles from Exposure to Light, Moisture and 

Heat in a Xenon-Arc Type Apparatus 
N. ASTM D4491/D4491M (2017) Standard Test Methods for Water Permeability of Geotextiles by 

Permittivity 
O. ASTM D4533/D4533M (2015) Standard Test Method for Trapezoid Tearing Strength of 

Geotextiles 
P. ASTM D4632/D4632M (2015a) Grab Breaking Load and Elongation of Geotextiles 
Q. ASTM D4751 (2020) Standard Test Method for Determining Apparent Opening Size of a 

Geotextile 
R. ASTM D4759 (2011; R2018) Standard Practice for Determining the Specification Conformance 

of Geosynthetics 
S. ASTM D4833/D4833M (2007; E2013; R2013) Index Puncture Resistance of Geotextiles, 

Geomembranes, and Related Products 
T. ASTM D5084 (2016a) Standard Test Methods for Measurement of Hydraulic Conductivity of 

Saturated Porous Materials Using a Flexible Wall Permeameter 
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U. ASTM D6938 (2017a) Standard Test Method for In-Place Density and Water Content of Soil 
and Soil-Aggregate by Nuclear Methods (Shallow Depth) 

V. EPA SW-846.3-3 (2019, Third Edition, Update III-A) Test Methods for Evaluating Solid Waste: 
Physical/Chemical Methods 

W. OSHA 29 CFR 1926 SUBPART P – Occupational Safety and Health Administration 
Construction Industry Excavation Requirements 

 
1.03. DEFINITIONS 

A. Capillary Water Barrier: 
1.     A layer of clean, poorly graded crushed rock, stone, or natural sand or gravel having a  
        high porosity which is placed beneath a building slab with or without a vapor barrier to cut  
        off the capillary flow of pore water to the area immediately below a slab. 

B. Degree of Compaction: 
1. Degree of compaction is expressed as a percentage of the maximum density obtained by 

the test procedure presented in ASTM D698, for general soil types, abbreviated as 
percent laboratory maximum density. 

         C.    Hard Materials: 
1. Weathered rock, dense consolidated deposits, or conglomerate materials which are not 

included in the definition of "rock" but which usually require the use of heavy excavation 
equipment, ripper teeth, or jack hammers for removal. 

D.   Rock 
1. Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or 

foliated masses or conglomerate deposits, neither of which can be removed without 
systematic drilling and blasting, drilling and the use of expansion jacks or feather wedges, 
or the use of backhoe-mounted pneumatic hole punchers or rock breakers; also large 
boulders, buried masonry, or concrete other than pavement exceeding 1 cubic yard in 
volume. Removal of hard material will not be considered rock excavation because of 
intermittent drilling and blasting that is performed merely to increase production. 

          E.   Pile Supported Structure  
1. As used herein, a structure where both the foundation and floor slab are pile supported. 

 
1.04. SUBMITTALS 

A.    SUBMIT 15 DAYS PRIOR TO STARTING WORK:  
  Shoring and Sheeting Plan; 

 Test Reports; 
  Borrow site testing; 
  Fill and backfill test; 
  Select material test; 
  Porous fill test for capillary water; 
  Density tests; 
  Moisture content tests. 

 
1.05. CRITERIA FOR BIDDING 
 

A. Base bids on the following criteria: 
1. Surface elevations are as indicated. 
2.  Pipes or other artificial obstructions, except those indicated, will not be encountered. 
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3. Ground water elevations indicated by the boring log were those existing at the time 
subsurface investigations were made and do not necessarily represent ground water 
elevation at the time of construction. 

4.  Ground water elevation is assumed to be 8 feet below existing surface elevation. 
5.  Material character is indicated by the boring logs. 
6. Hard materials and rock will not be encountered at 6 feet below existing surface 

elevations. 
7. Borrow material and bedding material in the quantities required is not available at the 

project site.  
8.  Blasting will not be permitted. Remove material in an approved manner. 

 
1.06. REQUIREMENTS FOR OFF-SITE SOIL 

A. Soils brought in from off-site for use as backfill shall be tested for petroleum hydrocarbons, 
BTEX, PCBs and HW characteristics (including toxicity, ignitability, corrosivity, and reactivity). 
Backfill shall not contain concentrations of these analytes above the appropriate State and/or 
EPA criteria and shall pass the tests for HW characteristics.  Determine petroleum hydrocarbon 
concentrations by using appropriate State protocols.  Determine BTEX concentrations by using 
EPA SW-846.3-3 Method 5035/8260B. Perform complete TCLP in accordance with EPA SW-
846.3-3 Method 1311.  Perform HW characteristic tests for ignitability, corrosivity, and reactivity 
in accordance with accepted standard methods.  Perform PCB testing in accordance with 
accepted standard methods for sampling and analysis of bulk solid samples.  Provide borrow 
site testing for petroleum hydrocarbons and BTEX from a grab sample of material from the area 
most likely to be contaminated at the borrow site (as indicated by visual or olfactory evidence), 
with at least one test from each borrow site.  For each borrow site, provide borrow site testing 
for HW characteristics from a composite sample of material, collected in accordance with 
standard soil sampling techniques.  Do not bring material on-site, until tests results have been 
received and approved by the Owner. 

 
1.07. QUALITY CONTROL 

A.   Shoring and Sheeting Plan: 
1. Submit drawings and calculations, certified by a registered professional engineer, 

describing the methods for shoring and sheeting of excavations.  Drawings shall include 
material sizes and types, arrangement of members, and the sequence and method of 
installation and removal.  Calculations shall include data and references used. 

B. Utilities: 
1.          Movement of construction machinery and equipment over pipes and utilities during 
             construction shall be at the Contractor's risk.  Perform work adjacent to utilities as  
             indicated in accordance with procedures outlined by utility company.  
2.          For work immediately adjacent to or for excavations exposing a utility or other 
             buried obstruction, excavate by hand.  Start hand excavation on each side of the 
             indicated obstruction and continue until the obstruction is uncovered or until 
             clearance for the new grade is assured.  
3.          Support uncovered lines or other existing work affected by the contract excavation, 
             until approval for backfill is granted by the Owner.  Report damage to utility lines or  
             subsurface construction immediately to the Owner. 

 
1.08. DELIVERY, STORAGE, AND HANDLING 

A.   Perform in a manner to prevent contamination or segregation of materials. 
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PART 2  PRODUCTS 

 
2.01. SYSTEM DESCRIPTION 

A. Soil materials: 
Provide materials conforming to the respective specifications and other requirements 
specified below. Submit manufacturer's product specification, standard drawings or catalog 
cuts. 

          1.      Satisfactory Materials: 
Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC,GP-
GC, GM-GC, SW, SP free of debris, roots, wood, scrap material, vegetation, refuse, 
soft unsound particles, and deleterious, or objectionable materials.  Unless specified 
otherwise, the maximum particle diameter shall be one-half the lift thickness at the 
intended location. 

       2.      Unsatisfactory Materials: 
Materials which do not comply with the requirements for satisfactory materials. 
Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from 
previous construction.  Unsatisfactory material also includes material classified as 
satisfactory which contains root and other organic matter, frozen material, and stones 
larger than 6 inches.  The Owner shall be notified of any contaminated materials. 

       3.      Cohesionless and Cohesive Materials: 
Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, 
and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and 
CH. Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM, and SM shall be 
identified as cohesionless only when the fines are nonplastic (plasticity index equals 
zero).  Materials classified as GM and SM will be identified as cohesive only when the 
fines have a plasticity index greater than zero. 

       4.     Common Fill: 
Approved, unclassified soil material with the characteristics required to compact to 
the soil density specified for the intended location.  

       5.     Topsoil: 
Natural, friable soil representative of productive, well-drained soils in the area, free of 
subsoil, stumps, rocks larger than one-inch diameter, brush, weeds, toxic 
substances, and other material detrimental to plant growth.  Amend topsoil pH range 
to obtain a pH of 5.5 to 7. 

       6.      Porous Fill for Capillary Water Barrier: 
ASTM C33/C33M fine aggregate grading with a maximum of 3 percent by weight 
passing ASTM D1140, No. 200 sieve, or 1-1/2 inches and no more than 2 percent by 
weight passing the No. 4 size sieve or coarse aggregate Size 57, 67, or 77 and 
conforming to the general soil material requirements specified in paragraph entitled 
"Satisfactory Materials." 

        7.     Utility Bedding Material: 
a. Except as specified otherwise in the individual piping section, provide bedding for  
       buried piping in accordance with AWWA C600, Type 4, except as specified  
       herein.  Backfill to top of pipe shall be compacted to 95 percent of ASTM D698  
       maximum density. Plastic piping shall have bedding to spring line of pipe. Provide  
      ASTM D2321 materials as follows: 

i.  Class I:  Angular, 0.25 to 1.5 inches, graded stone, including a number of  
    fill materials that have regional significance such as coral, slag, cinders,  
    crushed stone, and crushed shells. 
ii.  Class II:  Coarse sands and gravels with maximum particle size of 1.5  
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     inches, including various graded sands and gravels containing small  
     percentages of fines, generally granular and non-cohesive, either wet or  
     dry.  Soil Types GW, GP, SW, and SP are included in this class as  
     specified in ASTM D2487. 

        8.     Filter Fabric: 
Provide a pervious sheet of polyester, nylon, glass or polypropylene ultraviolet 
resistant filaments woven, spun bonded, fused, or otherwise manufactured into a 
non-raveling fabric with uniform thickness and strength.  Fabric shall have the 
following manufacturer certified minimum average roll properties as determined by 
ASTM D4759: 

 

a. Buried Warning and Identification Tape: 
i.    Polyethylene plastic and metallic core or metallic-faced, acid- and alkali- 
      resistant, polyethylene plastic warning tape manufactured specifically for  
      warning and identification of buried utility lines. 
ii.   Provide tape on rolls, 3 inch minimum width, color coded as specified below  
     for the intended utility with warning and identification imprinted in bold black  
     letters continuously over the entire tape length.  Warning and identification to  
     read, "CAUTION, BURIED (intended service) LINE BELOW" or similar 
     wording.  Color and printing shall be permanent, unaffected by moisture or  
     soil. 
 

Warning Tape Color Codes 

Blue: Potable Water Systems 

Green: Sewer Systems 

 
9.    Warning Tape for Metallic Piping: 

Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and 
printing requirements specified above.  Minimum thickness of tape shall be 0.003 
inch.  Tape shall have a minimum strength of 1500 psi lengthwise, and 1250 psi 
crosswise, with a maximum 350 percent elongation. 

10.  Detectable Warning Tape for Non-Metallic Piping: 
       Polyethylene plastic tape conforming to the width, color, and printing requirements 

specified above.  Minimum thickness of the tape shall be 0.004 inch.  Tape shall have 
a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Tape shall be 
manufactured with integral wires, foil backing, or other means of enabling detection 
by a metal detector when tape is buried up to 3 feet deep.  Encase metallic element 
of the tape in a protective jacket or provide with other means of corrosion protection. 

11.  Backfill and Fill Material: 
       ASTM D2487, classification GW, GP, GM, GC, SW, SP, SM with a maximum ASTM 

D4318 liquid limit of 35, maximum ASTM D4318 of 25 percent by weight passing 
ASTM D1140, No. 200 sieve.  

PART 3 EXECUTION 
3.01. PROTECTION 

A.  Shoring and Sheeting:  Provide shoring, bracing, trench boxes and sheeting where required by  
     OSHA 29 CFR 1926 Subpart P, include provisions in the shoring and sheeting plan that will  
     accomplish the following:  Prevent undermining of pavements, foundations, and slabs.  Prevent  
     slippage or movement in banks or slopes adjacent to the excavation. 
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B.   Underground Utilities:  Location of the existing utilities indicated is approximate.  The  
   Contractor shall physically verify the location and elevation of the existing utilities  
   indicated prior to starting construction.  The Contractor shall contact the Public Works  
    Department for assistance in locating existing utilities.  Mark the surface of the ground  
   where existing underground utilities are discovered. 

 
         C.   Machinery and Equipment:  Movement of construction machinery and equipment over  

   pipes during construction shall be at the Contractor's risk. Repair, or remove and provide  
   new pipe for existing or newly installed pipe that has been displaced or damaged.  

 
3.02. SURFACE PROTECTION 

A.   Stripping:  Strip suitable soil from the site where excavation or grading is indicated and 
   stockpile separately from other excavated material.  Material unsuitable for use as topsoil  
   shall be stockpiled and used for backfilling if acceptable for that purpose.  Locate topsoil so that  
   the material can be used readily for the finished grading. Where sufficient existing topsoil  
   conforming to the material requirements is not available on site, provide borrow materials  
   suitable for use as topsoil.  Protect topsoil and keep in segregated piles until needed. 

          B.   Unsuitable Material:  Remove vegetation, debris, decayed vegetable matter, sod, mulch, and  
   rubbish under areas to be paved permanently with asphalt or concrete.  

 
3.03. EXCAVATION 

A.   Excavate to contours, elevation, and dimensions indicated.  Reuse excavated materials that  
   meet the specified requirements for the material type required at the intended location.  Keep  
   excavations free from water.  Excavate soil disturbed or weakened by Contractor's  
   operations, soils softened or made unsuitable for subsequent construction due to exposure to  
   weather.   

          B.   Excavations below indicated depths shall not be permitted except to remove unsatisfactory  
    material.  Unsatisfactory material encountered below the grades shown shall be removed as  
    directed.  Unless specified otherwise, refill excavations cut below indicated depth with backfill  
    and fill material or satisfactory material or select material and compact to 95 percent of ASTM  
    D698 maximum density.  

          C.   Satisfactory material removed below the depths indicated, without specific direction of the  
    Contracting Officer, shall be replaced with satisfactory materials to the indicated excavation  
    grade; except as specified for spread footings.  Determination of elevations and  
    measurements of approved overdepth excavation of unsatisfactory material below grades  
    indicated shall be done under the direction of the Contracting Officer. 

          D.   Structures with Spread Footings:   
    1.  Ensure that footing subgrades have been inspected and approved by the Owner prior to  
           concrete placement. Fill over excavations with concrete during foundation placement. 

          E.   Pipe Trenches:   
    1.  Excavate to the dimension indicated.  Grade bottom of trenches to provide uniform support  
         for each section of pipe after pipe bedding placement.  Tamp if necessary to provide a firm  
         pipe bed.  Recesses shall be excavated to accommodate bells and joints so that pipe will  
         be uniformly supported for the entire length. Rock, where encountered, shall be  
         excavated to a depth of at least 6 inches below the bottom of the pipe. 

          F.   Hard Material and Rock Excavation:   
    1.  Remove hard material and rock to elevations indicated in a manner that will leave  
         foundation material in an unshattered and solid condition.  Roughen level surfaces and cut  
         sloped surfaces into benches for bond with concrete.  Protect shale from conditions causing  
         decomposition along joints or cleavage planes and other types of erosion.  

                 2.  Removal of hard material and rock beyond lines and grades indicated will not  
                      be grounds for a claim for additional payment unless previously authorized by the  
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                      Contracting Officer. Excavation of the material claimed as rock shall not be performed  
                      until the material has been cross sectioned by the Contractor and approved by the  
                      Contracting Officer. Common excavation shall consist of all excavation not classified as  
                      rock excavation. 
         G.   Excavated Materials:  Satisfactory excavated material required for fill or backfill shall be  

   placed in the proper section of the permanent work required or shall be separately stockpiled  
   if it cannot be readily placed. 

 
3.04. SUBGRADE PREPARATION 

A. Unsatisfactory material in surfaces to receive fill or in excavated areas shall be removed and 
replaced with satisfactory materials as directed by the Owner. The surface shall be scarified to 
a depth of 6 inches before the fill is started.  Sloped surfaces steeper than 1 vertical to 4 
horizontal shall be plowed, stepped, benched, or broken up so that the fill material will bond 
with the existing material.  

B.   When subgrades are less than the specified density, the ground surface shall be broken up to a  
      minimum depth of 6 inches, pulverized, and compacted to the specified density.  When the  
      subgrade is part fill and part excavation or natural ground, the excavated or natural ground  
      portion shall be scarified to a depth of 12 inches and compacted as specified for the adjacent  
      fill.  Material shall not be placed on surfaces that are muddy, frozen, or contain frost. 
C.   Compaction shall be accomplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled  

rollers, or other approved equipment well suited to the soil being compacted. Material shall be 
moistened or aerated as necessary to plus or minus 2.5 percent of optimum moisture.  
Minimum subgrade density shall be as specified herein. 

 
3.05. FILLING AND BACKFILLING 

A.   Fill and backfill to contours, elevations, and dimensions indicated. Compact each lift before  
       placing overlaying lift. 
       1.   Trench Backfilling:  Backfill as rapidly as construction, testing, and acceptance of work  
             permits. Place and compact backfill under structures and paved areas in 6-inch lifts to top  
             of trench and in 6-inch lifts to one foot over pipe outside structures and paved areas. 

3.06. BURIED WARNING AND IDENTIFICATION TAPE 
          A.   Provide buried utility lines with utility identification tape.  Bury tape 12 inches below finished  

      grade; under pavements and slabs, bury tape 6 inches below top of subgrade. 
 
3.07. COMPACTION 

A.   Determine in-place density of existing subgrade; if required density exists, no compaction of  
existing subgrade will be required.  Density requirements specified herein are for cohesionless  
materials.  When cohesive materials are encountered or used, density requirements may be  
reduced by 5 percent. 

    1.   General Site:  Compact underneath areas designated for vegetation and areas outside the  
           5-foot line of the paved area or structure to 95 percent of ASTM D698.  
    2.   Paved Areas:  Compact top 12 inches of subgrades to 95 percent of ASTM D698. Compact  
          fill and backfill materials to 95 percent of ASTM D698. 

3.08. FINISH OPERATIONS 
A.   Grading:  Finish grades as indicated within one-tenth of one foot. Grade areas to drain water  
       away from structures. Maintain areas free of trash and debris. For existing grades that will  
       remain but which were disturbed by Contractor's operations, grade as directed.  

         B.   Topsoil and Seed:  Provide mulch and water to establish an acceptable stand of grass. 
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         C.   Protection of Surfaces:  Protect newly backfilled, graded, and topsoiled areas from traffic,  
   erosion, and settlements that may occur. Repair or reestablish damaged grades, elevations, or  
   slopes. 

 
3.09. DISPOSITION OF SURPLUS MATERIAL 

A.   Remove from Government property surplus or other soil material not required or suitable for 
    filling or backfilling, along with brush, refuse, stumps, roots, and timber at no additional cost to 
      the Owner.  

3.10. FIELD QUALITY CONTROL 
A.   Sampling: 

   Take the number and size of samples required to perform the following tests.  

          B.   Testing:  Perform one of each of the following tests for each material used. Provide additional  
    Tests for each source change. 

 
1. Fill and Backfill Material Testing: 

Test fill and backfill material in accordance with ASTM C136/C136M for conformance 
to ASTM D2487 gradation limits; ASTM D1140 for material finer than the No. 200 
sieve; ASTM D4318 for liquid limit and for plastic limit; ASTM D698 or ASTM D1557 
for moisture density relations, as applicable. 

 
   2.      Select Material Testing: 

Test select material in accordance with ASTM C136/C136M for conformance to ASTM 
D2487 gradation limits; ASTM D1140 for material finer than the No. 200 sieve; ASTM 
D698 or ASTM D1557 for moisture density relations, as applicable. 

 
3. Porous Fill Testing: 

Test porous fill in accordance with ASTM C136/C136M for conformance to gradation 
specified in ASTM C33/C33M. 

 
4. Density Tests: 

Test select material in accordance with ASTM C136/C136M for conformance to ASTM 
D2487 gradation limits. Test density in accordance with ASTM D1556/D1556M, or 
ASTM D6938.  When ASTM D6938 density tests are used, verify density test results 
by performing an ASTM D1556/D1556M density test at a location already ASTM 
D6938 tested as specified herein.  Perform an ASTM D1556/D1556M density test at 
the start of the job and for every 10 ASTM D6938 density tests thereafter.  Test each 
lift at randomly selected locations every 2000 square feet of existing grade in fills for 
structures and concrete slabs and every 2500 square feet for other fill areas and every 
2000 square feet of subgrade in cut.  Include density test results in daily report. 

 
5. Moisture Content Tests: 

In the stockpile, excavation or borrow areas, a minimum of two tests per day per type 
of material or source of materials being placed is required during stable weather 
conditions.  During unstable weather, tests shall be made as dictated by local 
conditions and approved moisture content shall be tested in accordance with ASTM 
D2216.  Include moisture content test results in daily report. 

 
 
 

END OF SECTION 
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SECTION 333000 
SANITARY SEWERAGE 

PART 1  GENERAL 
1.01 SECTION INCLUDES 

A.    Gravity sanitary sewerage assemblies. 
B.    Precast concrete manhole assemblies. 

1.02 RELATED REQUIREMENTS 
A. Section 312300 – Trenching and Excavation 

1.03 REFERENCE STANDARDS 
A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010. 
B. AWWA C104/A21.4 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 2016. 
C. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 2017 
D. AWWA C600 - Installation of Ductile-Iron Mains and Their Appurtenances 2017 
E. ASTM A48/A48M - Standard Specification for Gray Iron Castings 2003; R 2021 
F. ASTM A536 – Standard Specification for Ductile Iron Castings 1984; R 2019; E 2019 
G. ASTM A746 – Standard Specification for Ductile Iron Gravity Sewer Pipe 2018 
H. ASTM C270 - Standard Specification for Mortar for Unit Masonry 
I. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber 

Gaskets 2021 
J. ASTM C478 - Standard Specification for Circular Precast Reinforced Concrete Manhole 

Sections 2018 
K. ASTM C972 - Compression-Recovery of Tape Sealant 2000; R 2011 
L. ASTM C1244 - Standard Test Method for Concrete Sewer Manholes by the Negative Air 

Pressure (Vacuum) Test Prior to Backfill 2020 
M. ASTM C1644 - Standard Specification for Resilient Connectors Between Reinforced Concrete 

On-Site Wastewater Tanks and Pipes 2006; R 2017 
N. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers – 

Tension 2016 
O. ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and 

Thermoplastic Elastomers 2000; R 2020 
P. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for 

Sewers and Other Gravity-Flow Applications 2020 
Q. ASTM D2412 - Standard Test Method for Determination of External Loading Characteristics of 

Plastic Pipe by Parallel-Plate Loading 2021 
R. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe 

and Fittings 2016 
1.04 SUBMITTALS 

A. See Section 013000 - Administrative Requirements, for submittal procedures. 
B. Product Data: 

1. Precast Concrete Manholes, Frames, Covers, and Gratings, Gravity Pipe. 
C. Test Reports: 

1. Precast Concrete Sewer Manhole Test, Deflection Testing. 
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1.05 QUALITY CONTROL 

A.   Install specified materials by a licensed underground utility Contractor licensed for such work in 
      the State of North Carolina. Verify installing Contractor’s License is current and  
      state certified or state registered.  

1.06 DELIVERY, STORAGE, AND HANDLING 
A. Check upon arrival; identify and segregate as to types, functions, and sizes.  Store off the 

ground in a manner affording easy accessibility and not causing excessive rusting or coating 
with grease or other objectionable materials. 

B. Inspect materials delivered to site for damage; store with minimum of handling. Store materials 
on site in enclosures or under protective coverings. Store plastic piping and jointing materials 
and rubber gaskets under cover out of direct sunlight. Do not store materials directly on the 
ground. Keep inside of pipes and fittings free of dirt and debris. 

C. Handle pipe, fittings, and other accessories in such manner as to ensure delivery to the trench 
in sound undamaged condition. Take special care not to damage linings of pipe and fittings; if 
lining is damaged, make satisfactory repairs. Carry, do not drag, pipe to trench. Store solvents, 
solvent compounds, lubricants, elastomeric gaskets, and any similar materials required to 
install the plastic pipe in accordance with the manufacturer's recommendation and discard 
those materials, if the storage period exceeds the recommended shelf life.  Discard solvents in 
use when the recommended pot life is exceeded. 

 
PART 2  PRODUCTS 

 
2.01. SYSTEM DESCRIPTION 

A. Sanitary Sewer Gravity Pipeline: 
Provide 8-inch lines of ductile-iron pipe for mains.  Provide 4-inch lines of polyvinyl chloride 
(PVC) plastic pipe for building connections.  Provide each system complete and ready for 
operation.  The exterior sanitary gravity sewer system includes equipment, materials, 
installation, and workmanship as specified herein more than 5 feet outside of building walls. 

B. Materials: 
Provide materials conforming to the respective specifications and other requirements specified 
below.  Submit manufacturer's product specification, standard drawings or catalog cuts. 
1. Gravity Pipe/ Ductile Iron Sewer Pipe and Associated Fittings: 

a.   Ductile Iron Gravity Pipe and Fittings: 
  Provide duction iron pipe conforming to ASTM A746 with cement-mortar lining 
  conforming to AWWA C104/A21.4, Pressure Class 150.  Provide push-on joints 
  conforming to AWWA C111/A21.11. 

2. Precast Concrete Manholes: 
a. Provide precast concrete manholes, risers, base sections, and tops conforming to 

ASTM C478. 
3. Cement Mortar: 

a. Provide cement mortar conforming to ASTM C270, Type M with Type II cement. 
4. Gaskets and Connectors: 

a. Provide gaskets for joints between manhole sections conforming to ASTM C443. 
Resilient connectors for making joints between manhole and pipes entering manhole 
shall conform to ASTM C1644. 

5. External Preformed Rubber Joint Seals: 
a. An external preformed rubber joint seal is an accepted method of sealing cast iron 

covers to precast concrete sections to prevent ground water infiltration into sewer 
systems.  All finished and sealed manholes constructed in accordance with 
paragraph entitled "Manhole Construction" shall be tested for leakage in the same 



   

Modular Building Relocation for 
NCDOT Bridge Maintenance 
Office, Oxford, NC  

333000 - 3  Sanitary Sewerage  

manner as pipelines as described in paragraph entitled "Leakage Tests."  The seal 
shall be multi-section with a neoprene rubber top section and all lower sections made 
of Ethylene Propylene Diene Monomer (EPDM) rubber with a minimum thickness of 
60 mils. Each unit shall consist of a top and bottom section and have mastic on the 
bottom of the bottom section and mastic on the top and bottom of the top section. 
The mastic shall be a non-hardening butyl rubber sealant and shall seal to the 
cone/top slab of the manhole/catch basin and over the lip of the casting.  Extension 
sections shall cover up to two more adjusting rings.  Properties and values are listed 
in the following table: 

 
Properties, Test Methods and Minimum Values for Rubber used in Preformed Joint Seals 

Physical Properties Test Methods EPDM Neoprene Butyl 
Mastic 

Tensile, psi ASTM D412 1840 2195 -- 

Elongation, percent ASTM D412 553 295 350 

Tear Resistance, ppi ASTM D624 
(Die B) 

280 160 -- 

Rebound, percent, 5 
minutes 

ASTM C972 
(mod.) 

-- -- 11 

Rebound, percent, 2 hours ASTM C972 -- -- 12 

 
6. Frames, Covers, and Gratings for Manholes External Preformed Rubber Joint Seals: 

a. Submit certification on the ability of frame and cover to carry the imposed live load. 
Frame and cover shall be cast gray iron, ASTM A48/A48M, Class 35B, cast ductile 
iron, ASTM A536, Grade 65-45-12, or reinforced concrete, ASTM C478 ASTM 
C478M.  Frames and covers shall be circular with vent holes.  Size shall be 24 inch 
opening.  Stamp or cast the words "Sanitary Sewer" into covers so that they are 
plainly visible.  

7. Manhole Steps: 
a. Zinc-coated steel conforming to 29 CFR 1910.27.  Aluminum steps or rungs shall not 

be permitted.  Steps are not required in manholes less than 4 feet deep. 
PART 3  EXECUTION 
3.01 EXAMINATION 

A. Verify that field conditions are acceptable and are ready to receive work. 
3.02 INSTALLATION 

A. Install per configurations indicated on drawings or as otherwise instructed by Architect or  
    Engineer. 
B. Install in accordance with manufacturer's instructions. 
C. Install components plumb and level, accurately fitted, free from distortion or defects, with tight 

joints. 
D. Install railings in compliance with ADA Standards for accessible design at applicable locations. 
E. Anchor railings securely to structure. 
F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush 

countersunk fastenings. 
 G. Backfill after inspection by the Contracting Officer.  Before, during, and after installation, protect 
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 plastic pipe and fittings from any environment that would result in damage or deterioration to the  
    material.  Always keep a copy of the manufacturer’s instructions available at the construction site  
    and follow these instructions unless directed otherwise by the Contracting Officer. 
H. Connections to Existing Lines: 

1.   Obtain approval from the Contracting Officer before making connection to existing line. 
      Conduct work so that there is minimum interruption of service on existing line. 
2.   General Requirements for Installation of Pipelines:  These general requirements apply except 

where specific exception is made in the following paragraphs entitled "Special 
Requirements." 

a. Location: 
i. Terminate the work covered by this section at a point approximately 5 feet from the 

building. 
ii. Sanitary Piping Installation Parallel with Water Line: 

 Normal Conditions:  Install sanitary piping or manholes at least 10 feet 
horizontally from a water line whenever possible.  Measure the distance from 
edge-to-edge.  

 Unusual Conditions:  When local conditions prevent a horizontal separation of 10 
feet, the sanitary piping or manhole may be laid closer to a water line provided 
that: 
o The top crown of the sanitary piping is to be at least 18 inches below the 

bottom invert of the water main. 
o Where this vertical separation cannot be obtained, construct the sanitary 

piping with AWWA-approved ductile iron water pipe pressure and conduct 
a hydrostatic sewer test without leakage prior to backfilling. 

o The sewer manhole shall be of watertight construction and tested in 
place. 

iii. Installation of Sanitary Piping Crossing a Water Line: 
 Normal Conditions:  Lay sanitary sewer piping by crossing under water lines 

to provide a separation of at least 18 inches between the top of the sanitary 
piping and the bottom of the water line whenever possible. 

 Unusual Conditions:  When local conditions prevent a vertical separation 
described above, use the following construction: 
o Construct sanitary piping passing over or under water lines with AWWA-

approved ductile iron water pressure piping and conduct a hydrostatic 
sewer test without leakage prior to backfilling. 

 Protect sanitary piping passing over water lines by providing: 
o A vertical separation of at least 18 inches between the bottom of the 

sanitary piping and the top of the water line.  
o Adequate structural support for the sanitary piping to prevent excessive 

deflection of the joints and the settling on and breaking of the water line. 
o That the length, minimum 20 feet, of the sanitary piping shall be centered 

at the point of the crossing so that joints are equidistant and as far as 
possible from the water line. 

         I. Sanitary Sewer Manholes: 
1.   No water piping shall pass through or come in contact with any part of a sanitary sewer 
      Manhole. 

J.  Pipe Laying and Jointing: 
1.   Inspect each pipe and fitting before and after installation; replace those found defective and 
      remove from site.  Provide proper facilities for lowering sections of pipe into trenches.  Lay 
      non-pressure pipe with the bell ends in the upgrade direction.  Adjust spigots in bells and  
      tongues in grooves to give a uniform space all around.  Blocking or wedging between bells  
      and spigots or tongues and grooves shall not be permitted.  Replace pipe or fittings that do  
      not allow sufficient space for installation of joint material with components of the proper  
      dimensions.  At the end of each workday, close open ends of pipe temporarily with wood  
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      blocks or bulkheads.  Provide batter boards not more than 25 feet apart in trenches for  
      checking and ensuring that pipe invert elevations are as indicated.  Laser beam method may  
      be used in lieu of batterboards for the same purpose. Construct branch connections by use of  
      regular fittings or solvent cemented saddles as approved.  Provide saddles for PVC pipe  
      conforming to Table 4 of ASTM D3034. 

K. Special Requirements 
   1.   Installation of Ductile Iron Gravity Sewer Pipe: 
         a.   Unless otherwise specified, install pipe and associated fittings in accordance with  
               paragraph entitled "General Requirements for Installation of Pipelines" of this section  
               and with the requirements of AWWA C600 for pipe installation and joint assembly. 
         b.   Make push-on joints with the gaskets and lubricant specified for this type of joint and  
               assemble in accordance with the applicable requirements of AWWA C600 for joint  
               assembly.  Make mechanical-joints with the gaskets, glands, bolts, and nuts specified  
               for this type of joint and assemble in accordance with the applicable requirements of  
               AWWA C600 for joint assembly and the recommendations of Appendix A to AWWA  
               C111/A21.11. 

          L.   Installation of Dual Wall and Triple Wall Polypropylene: 
   1.   Install pipe in accordance with "General Requirements for installation of Pipelines" of this  

 section with the polypropylene pipe manufacturer's recommendations and with the  
 requirements of ASTM D2321 for laying and joining pipe and fittings.  Place a minimum of 6  
 inches of Class 1 or Class 2 backfill over the crown of the pipe with minimum 90 percent  
 compaction. 

3.03 MANHOLE CONSTRUCTION 
A. Construct base slab of cast-in-place concrete or use precast concrete base sections.  Make 

inverts in cast-in-place concrete and precast concrete bases with a smooth-surfaced semi-
circular bottom conforming to the inside contour of the adjacent sewer sections.   

B. For changes in direction of the sewer and branches entering the manhole, make a circular 
curve in the manhole invert of as large a radius as manhole size will permit.   

C. For cast-in-place concrete construction, either pour bottom slabs and walls integrally or key 
and bond walls to bottom slab.   

D. No parging will be permitted on interior manhole walls.  
E. For precast concrete construction, make joints between manhole sections with the gaskets 

specified for this purpose; install in the manner specified for installing joints in concrete 
piping. Parging will not be required for precast concrete manholes.  

F. Make joints between concrete manholes and pipes entering manholes with the resilient 
connectors specified for this purpose; install in accordance with the recommendations of the 
connector manufacturer.  

G. Where a new manhole is constructed on an existing line, remove existing pipe as necessary 
to construct the manhole.  Cut existing pipe so that pipe ends are approximately flush with 
the interior face of manhole wall but not protruding into the manhole. Use resilient 
connectors as previously specified for pipe connectors to concrete manholes. 

 
3.04 MISCELLANEOUS CONSTRUCTION AND INSTALLATION 

A.    Connecting to Existing Manholes: 
1. Connect pipe to existing manholes such that finish work will conform as nearly as    

practicable to the applicable requirements specified for new manholes, including all 
necessary concrete work, cutting, and shaping.  Center the connection on the 
manhole.  Holes for the new pipe shall be of sufficient diameter to allow packing 
cement mortar around the entire periphery of the pipe but no larger than 1.5 times the 
diameter of the pipe.  Cut the manhole in a manner that will cause the least damage 
to the walls. 

 
B.    Metal Work: 



   

Modular Building Relocation for 
NCDOT Bridge Maintenance 
Office, Oxford, NC  

333000 - 6  Sanitary Sewerage  

1. Workmanship and Finish: 
Perform metal work so that workmanship and finish will be equal to the best practice 
in modern structural shops and foundries.  Form iron to shape and size with sharp 
lines and angles.  Do shearing and punching so that clean true lines and surfaces are 
produced.  Make castings sound and free from warp, cold shuts, and blow holes that 
may impair their strength or appearance.  Give exposed surfaces a smooth finish with 
sharp well-defined lines and arises.  Provide necessary rabbets, lugs, and brackets 
wherever necessary for fitting and support. 

2. Field Painting: 
After installation, clean cast-iron frames, covers, gratings, and steps not buried in 
concrete to bare metal, remove mortar, rust, grease, dirt, and other deleterious 
materials and apply a coat of bituminous paint.  Do not paint surfaces subject to 
abrasion. 

C. Field Quality Control:  The Contracting Officer will conduct field inspections and witness 
field tests specified in this section.  Be able to produce evidence, when required, that 
each item of work has been constructed in accordance with the drawings and 
specifications. 

D.    Tests:  Perform field tests and provide labor, equipment, and incidentals required for testing. 
1.    Leakage Tests for Non-Pressure Lines: 

a.  Test lines for leakage by either negative air pressure tests or by low-pressure  
     air tests.  When necessary to prevent pipeline movement during testing, place  
     additional backfill around pipe sufficient to prevent movement but leaving  
     joints uncovered to permit inspection.  When leakage or pressure drop  
     exceeds the allowable amount specified, make satisfactory correction and  
     retest pipeline section in the same manner.  Correct visible leaks regardless of  
     leakage test results.  

2. Precast Concrete Manholes:  Test precast concrete sewer manhole in accordance 
with ASTM C1244.  The allowable vacuum drop is located in ASTM C1244; make 
calculations in accordance with the Appendix to ASTM C1244. 

3. Deflection Testing: 
a.  Perform a deflection test on entire length of installed plastic pipeline on 
    completion of work adjacent to and over the pipeline, including leakage tests,  
    backfilling, placement of fill, grading, paving, concreting, and any other  
    superimposed loads determined in accordance with ASTM D2412.  Deflection  
    of pipe in the installed pipeline under external loads shall not exceed 4.5  
    percent of the average inside diameter of pipe.  Determine whether the  
    allowable deflection has been exceeded by use of a pull-through device or a  
    deflection measuring device. 

4. Pull-Through Device: 
a.  This device shall be a spherical, spheroidal, or elliptical ball, a cylinder, or  
     circular sections fused to a common shaft.  Space circular sections on the  
     shaft so that the distance from external faces of front and back sections  
     will equal or exceed the diameter of the circular section.  Pull-through  
     device may also be of a design promulgated by the Uni-Bell Plastic Pipe  
     Association, provided the device meets the applicable requirements  
     specified in this paragraph, including those for diameter of the device, and  
     that the mandrel has a minimum of 9 arms.  Ball, cylinder, or circular  
     sections shall conform to the following: 
     1.   A diameter, or minor diameter as applicable, of 95 percent of the  
           average inside diameter of the pipe; tolerance of plus 0.5 percent will  
          be permitted. 
     2.   Homogenous material throughout; shall have a density greater than 1.0  
           as related to water at 39.2 degrees F, and a surface Brinell hardness of  
           not less than 150. 

         3.   Center-bored and through-bolted with a ¼ inch minimum diameter  



   

Modular Building Relocation for 
NCDOT Bridge Maintenance 
Office, Oxford, NC  

333000 - 7  Sanitary Sewerage  

               steel shaft having a yield strength of not less than 70,000 psi, with  
               eyes of loops at each end for attaching pulling cables. 

     4.   Suitably back each eye or loop with a flange or heavy washer such  
           that a pull exerted on opposite end of shaft will produce compression  
           throughout remote end. 

 5.     Deflection Measuring Device:  Sensitive to 1.0 percent of the diameter of the  
         pipe being tested and be accurate to 1.0 percent of the indicated dimension.   
         Prior approval is required for the deflection measuring device. 

  6.     Pull-Through Device Procedure:  Pass the pull-through device through each run  
          of pipe, either by pulling it through or flushing it through with water. If the device  
          fails to pass freely through a pipe run, replace pipe which has the excessive  
          deflection and completely retest in same manner and under same conditions. 
  7.     Deflection measuring device procedure:  Measure deflections through each run  
          of installed pipe.  If deflection readings exceeding 4.5 percent of average inside  
          diameter of pipe are obtained, retest pipe by a run from the opposite direction. If  
          retest continues to show a deflection exceeding 4.5 percent of average inside  
          diameter of pipe, replace pipe which has excessive deflection and completely  
          retest in same manner and under same conditions. 

3.04 TOLERANCES 
A. Maximum Variation from Plumb:  1/4 inch (6 mm) per floor level, non-cumulative. 
B. Maximum Offset from True Alignment:  1/4 inch (6 mm). 
C. Maximum out-of-Position:  1/4 inch (6 mm). 
 

END OF SECTION 
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	https://connect.ncdot.gov/letting/Pages/Letting-List.aspx?let_type=5&let_status=Advertised
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	All questions during the Bid Period shall be directed to the Architect, Mr. Mark D. Gibson RA, in the form of a written RFI, via e-mail:  mdgibson1@ncdot.gov.  ALL DOCUMENTATION, DURING THE BID PERIOD, WILL BE POSTED ON THE WEBSITE.  IT IS THE RESPONS...

	07 4113 BSD-Metal Roof Panels.pdf
	3. Metal Roofing Systems, Inc; System 1500 - Metal Roof Panels:  www.metalroofingsystems.biz.
	A. Complete roofing assemblies, including roof panels, clips, fasteners, connectors, and miscellaneous accessories, tested for compliance with the following minimum standards:
	1. Structural Design Criteria:  deflection not to exceed L/180 of span length(L) when tested in accordance with ASTM E1592.
	2. Wind Uplift:  Class 90 wind uplift resistance of UL 580.
	3. Water Penetration:  No water penetration when tested according to procedures and recommended test pressures of ASTM E1646. Perform test immediately following air infiltration test.
	4. Thermal Movement:  Design system to accommodate without deformation anticipated thermal movement over ambient temperature range of 100 degrees F (56 degrees C).


	07 4113 BSD-Metal Roof Panels.pdf
	3. Metal Roofing Systems, Inc; System 1500 - Metal Roof Panels:  www.metalroofingsystems.biz.
	A. Complete roofing assemblies, including roof panels, clips, fasteners, connectors, and miscellaneous accessories, tested for compliance with the following minimum standards:
	1. Structural Design Criteria:  deflection not to exceed L/180 of span length(L) when tested in accordance with ASTM E1592.
	2. Wind Uplift:  Class 90 wind uplift resistance of UL 580.
	3. Water Penetration:  No water penetration when tested according to procedures and recommended test pressures of ASTM E1646. Perform test immediately following air infiltration test.
	4. Thermal Movement:  Design system to accommodate without deformation anticipated thermal movement over ambient temperature range of 100 degrees F (56 degrees C).

	2.07  SHEET MATERIALS
	A. Leak Barrier Membrane:
	1. Leak Barrier Membrane:  Self-adhering, fiberglass mat reinforced, polymer-modified asphalt sheet complying with ASTM D1970/D1970M; 40 mil (1 mm) total thickness; with strippable treated release paper and polyethylene sheet top surface.
	2. Manufacturers:
	a. Altas WeatherMaster Ice & Water Shield.
	b. GAF StormGuard Ice Guard & Leak Barrier.
	c. Owens Corning WeatherLock Mat self-sealing ice and water barrier.
	d. Substitutions:  See Section 016000 - Product Requirements.


	B. Underlayment:  Self-adhering rubber-modified asphalt sheet complying with ASTM D1970/D1970M; 22 mil (0.55 mm) total thickness; with strippable release film and woven polypropylene sheet top surface.
	1. Minimum Requirements:  Comply with requirements of ICC-ES AC188 for self-adhesive sheet.
	2. Self Sealability:  Passing nail sealability test specified in ASTM D1970/D1970M.
	3. Low Temperature Flexibility:  Passing test specified in ASTM D1970/D1970M.
	4. Water Vapor Permeance:  0.067 perm (0.38 ng/(Pa s sq m)), when tested in accordance with ASTM E96/E96M, Procedure A (desiccant method).
	5. Performance:  Meet or exceed requirements for ASTM D226/D226M, Type II asphalt-saturated organic felt.
	6. Liquid Water Transmission:  Passes ASTM D4869/D4869M.
	7. Functional Temperature Range:  Minus 70 degrees F (56.7 C) to 212 degrees F (100 C).
	8. Manufacturers:
	a. Atlas Summit 180 Synthetic Underlayment.
	b. GAF DeckArmor Premium Breathable Roof Deck Protection.
	c. Owens Corning ProArmor Synthetic Roof Underlayment.
	d. Substitutions:  See Section 016000 - Product Requirements.




	07 4113 BSD-Metal Roof Panels.pdf
	3. Metal Roofing Systems, Inc; System 1500 - Metal Roof Panels:  www.metalroofingsystems.biz.
	A. Complete roofing assemblies, including roof panels, clips, fasteners, connectors, and miscellaneous accessories, tested for compliance with the following minimum standards:
	1. Structural Design Criteria:  deflection not to exceed L/180 of span length(L) when tested in accordance with ASTM E1592.
	2. Wind Uplift:  Class 90 wind uplift resistance of UL 580.
	3. Water Penetration:  No water penetration when tested according to procedures and recommended test pressures of ASTM E1646. Perform test immediately following air infiltration test.
	4. Thermal Movement:  Design system to accommodate without deformation anticipated thermal movement over ambient temperature range of 100 degrees F (56 degrees C).

	2.07  SHEET MATERIALS
	A. Leak Barrier Membrane:
	1. Leak Barrier Membrane:  Self-adhering, fiberglass mat reinforced, polymer-modified asphalt sheet complying with ASTM D1970/D1970M; 40 mil (1 mm) total thickness; with strippable treated release paper and polyethylene sheet top surface.
	2. Manufacturers:
	a. Altas WeatherMaster Ice & Water Shield.
	b. GAF StormGuard Ice Guard & Leak Barrier.
	c. Owens Corning WeatherLock Mat self-sealing ice and water barrier.
	d. Substitutions:  See Section 016000 - Product Requirements.


	B. Underlayment:  Self-adhering rubber-modified asphalt sheet complying with ASTM D1970/D1970M; 22 mil (0.55 mm) total thickness; with strippable release film and woven polypropylene sheet top surface.
	1. Minimum Requirements:  Comply with requirements of ICC-ES AC188 for self-adhesive sheet.
	2. Self Sealability:  Passing nail sealability test specified in ASTM D1970/D1970M.
	3. Low Temperature Flexibility:  Passing test specified in ASTM D1970/D1970M.
	4. Water Vapor Permeance:  0.067 perm (0.38 ng/(Pa s sq m)), when tested in accordance with ASTM E96/E96M, Procedure A (desiccant method).
	5. Performance:  Meet or exceed requirements for ASTM D226/D226M, Type II asphalt-saturated organic felt.
	6. Liquid Water Transmission:  Passes ASTM D4869/D4869M.
	7. Functional Temperature Range:  Minus 70 degrees F (56.7 C) to 212 degrees F (100 C).
	8. Manufacturers:
	a. Atlas Summit 180 Synthetic Underlayment.
	b. GAF DeckArmor Premium Breathable Roof Deck Protection.
	c. Owens Corning ProArmor Synthetic Roof Underlayment.
	d. Substitutions:  See Section 016000 - Product Requirements.


	3.04  INSTALLATION - EAVE PROTECTION MEMBRANE
	A. Install leak barrier membrane around full perimeter of roof deck.
	B. Lap over membrane at low edge of roof per manufacturer’s recommendations.
	C. Wrap leak barrier membrane over roof edge onto fascia 1” to 1 ½”.
	D. Install metal drip edges over leak barriers.

	3.05  INSTALLATION - UNDERLAYMENT
	A. Install underlayment perpendicular to slope of roof, with ends and edges weather lapped minimum 4 inches (100 mm), stagger end laps of each consecutive layer, nail in place, and weather lap minimum 4 inches (100 mm) over eave protection.
	B. Weather lap and seal watertight with plastic cement any items projecting through or mounted on roof.


	055213-BSD-Pipe and Tube Railings-04-07-2022.pdf
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Stair and Ramp Handrails.

	1.02 RELATED REQUIREMENTS
	A. Section 06 1063 – Miscellaneous Rough Carpentry.

	1.03 REFERENCE STANDARDS
	A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
	B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless 2020.
	C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings 2020.
	E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings 2021.
	F. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020.
	G. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
	H. AWS D1.6/D1.6M - Structural Welding Code - Stainless Steel 2017.
	I. AWS C3.4M/C3.4 - Specification for Torch Brazing 2016.
	J. AWS C3.5M/C3.5 - Specification for Induction Brazing 2016, with Amendment (2017).
	K. AWS C3.9M/C3.9 - Specification for Resistance Brazing 2020.
	L. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.

	1.04 SUBMITTALS
	A. See Section 013000 - Administrative Requirements, for submittal procedures.
	B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, and accessories.
	1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.
	2. Include the design engineer's seal and signature on each sheet of shop drawings.



	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Handrails and Accessories:
	1. Kee Safety, Inc; T. 800-851-5181; www.keesafety.com.
	2. Kane Innovations; T. 833-272-5263; www.kaneinnovations.com.
	3. The Wagner Companies; T. 414-214-0444; www.wagnercompanies.com.
	4. Substitutions:  See Section 01 6000 – Product Requirements.


	2.02 RAILINGS - GENERAL REQUIREMENTS
	A. Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of applicable local code.
	B. Distributed Loads:  Design railing assembly and attachments to resist distributed force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without damage or permanent set.  Test in accordance with ASTM E935
	C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a concentrated force of 200 pounds applied at any point on the top of the assembly and in any direction, without damage or permanent set.  Test in accordance with A...
	D. Allow for expansion and contraction of members without damage to connections or members.
	E. Dimensions:  See drawings for configurations and heights.
	1. Hand Rails:  1-1/2 inches (38 mm) diameter, round.

	F. Provide anchors and other components as required to attach to structure, made of same materials as railing components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk fasteners.
	G. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, escutcheons, and wall brackets.
	H. Welded and Brazed Joints:  Make visible joints butt tight, flush, and hairline; use methods that avoid discoloration and damage of finish; grind smooth, polish, and restore to required finish.
	1. Ease exposed edges to a small uniform radius.
	2. Welded Joints:
	a. Carbon Steel:  Perform welding in accordance with AWS D1.1/D1.1M.
	b. Stainless Steel:  Perform welding in accordance with AWS D1.6/D1.6M.

	3. Brass/Bronze Brazed Joints:
	a. Perform torch brazing in accordance with AWS C3.4M/C3.4.
	b. Perform induction brazing in accordance with AWS C3.5M/C 3.5.
	c. Perform resistance brazing in accordance with AWS C3.9M/C3.9.



	2.03 FABRICATION
	A. Accurately form components to suit specific project conditions and for proper connection to building structure.
	B. Fit and shop assemble components in largest practical sizes for delivery to site.
	C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to accommodate site assembly and installation.
	D. Welded Joints:
	1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic filler.  Drill condensate drainage holes at bottom of members at locations that will not encourage water intrusion.
	2. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

	E. Field weld connections that cannot be shop welded due to size limitations.
	1. Weld in accordance with AWS D1.1/D1.1M.
	2. Match shop welding and bolting.
	3. Clean welds, bolted connections, and abraded areas.
	4. Touch up shop primer and factory-applied finishes.
	5. Repair galvanizing with galvanizing repair paint per ASTM A780/A780M.



	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that field conditions are acceptable and are ready to receive work.

	3.02 INSTALLATION
	A. Install in accordance with manufacturer's instructions.
	B. Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.
	C. Install railings in compliance with ADA Standards for accessible design at applicable locations.
	D. Anchor railings securely to structure.
	E. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush countersunk fastenings.

	3.03 TOLERANCES
	A. Maximum Variation From Plumb:  1/4 inch (6 mm) per floor level, non-cumulative.
	B. Maximum Offset From True Alignment:  1/4 inch (6 mm).
	C. Maximum Out-of-Position:  1/4 inch (6 mm).
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	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Stair and Ramp Handrails.

	1.02 RELATED REQUIREMENTS
	A. Section 06 1063 – Miscellaneous Rough Carpentry.

	1.03 REFERENCE STANDARDS
	A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
	B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless 2020.
	C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings 2020.
	E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings 2021.
	F. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020.
	G. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
	H. AWS D1.6/D1.6M - Structural Welding Code - Stainless Steel 2017.
	I. AWS C3.4M/C3.4 - Specification for Torch Brazing 2016.
	J. AWS C3.5M/C3.5 - Specification for Induction Brazing 2016, with Amendment (2017).
	K. AWS C3.9M/C3.9 - Specification for Resistance Brazing 2020.
	L. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.

	1.04 SUBMITTALS
	A. See Section 013000 - Administrative Requirements, for submittal procedures.
	B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, and accessories.
	1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.
	2. Include the design engineer's seal and signature on each sheet of shop drawings.



	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Handrails and Accessories:
	1. Kee Safety, Inc; T. 800-851-5181; www.keesafety.com.
	2. Kane Innovations; T. 833-272-5263; www.kaneinnovations.com.
	3. The Wagner Companies; T. 414-214-0444; www.wagnercompanies.com.
	4. Substitutions:  See Section 01 6000 – Product Requirements.


	2.02 RAILINGS - GENERAL REQUIREMENTS
	A. Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of applicable local code.
	B. Distributed Loads:  Design railing assembly and attachments to resist distributed force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without damage or permanent set.  Test in accordance with ASTM E935
	C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a concentrated force of 200 pounds applied at any point on the top of the assembly and in any direction, without damage or permanent set.  Test in accordance with A...
	D. Allow for expansion and contraction of members without damage to connections or members.
	E. Dimensions:  See drawings for configurations and heights.
	1. Hand Rails:  1-1/2 inches (38 mm) diameter, round.

	F. Provide anchors and other components as required to attach to structure, made of same materials as railing components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk fasteners.
	G. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, escutcheons, and wall brackets.
	H. Welded and Brazed Joints:  Make visible joints butt tight, flush, and hairline; use methods that avoid discoloration and damage of finish; grind smooth, polish, and restore to required finish.
	1. Ease exposed edges to a small uniform radius.
	2. Welded Joints:
	a. Carbon Steel:  Perform welding in accordance with AWS D1.1/D1.1M.
	b. Stainless Steel:  Perform welding in accordance with AWS D1.6/D1.6M.

	3. Brass/Bronze Brazed Joints:
	a. Perform torch brazing in accordance with AWS C3.4M/C3.4.
	b. Perform induction brazing in accordance with AWS C3.5M/C 3.5.
	c. Perform resistance brazing in accordance with AWS C3.9M/C3.9.



	2.03 FABRICATION
	A. Accurately form components to suit specific project conditions and for proper connection to building structure.
	B. Fit and shop assemble components in largest practical sizes for delivery to site.
	C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to accommodate site assembly and installation.
	D. Welded Joints:
	1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic filler.  Drill condensate drainage holes at bottom of members at locations that will not encourage water intrusion.
	2. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

	E. Field weld connections that cannot be shop welded due to size limitations.
	1. Weld in accordance with AWS D1.1/D1.1M.
	2. Match shop welding and bolting.
	3. Clean welds, bolted connections, and abraded areas.
	4. Touch up shop primer and factory-applied finishes.
	5. Repair galvanizing with galvanizing repair paint per ASTM A780/A780M.



	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that field conditions are acceptable and are ready to receive work.

	3.02 INSTALLATION
	A. Install per configurations indicated on drawings or as otherwise instructed by Architect.
	B. Install in accordance with manufacturer's instructions.
	C. Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.
	D. Install railings in compliance with ADA Standards for accessible design at applicable locations.
	E. Anchor railings securely to structure.
	F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush countersunk fastenings.

	3.03 TOLERANCES
	A. Maximum Variation From Plumb:  1/4 inch (6 mm) per floor level, non-cumulative.
	B. Maximum Offset From True Alignment:  1/4 inch (6 mm).
	C. Maximum Out-of-Position:  1/4 inch (6 mm).
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	SECTION 07 4113-Metal Roof Panels.pdf
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Architectural roofing system of preformed aluminum panels.
	B. Accessories

	1.02 RELATED REQUIREMENTS
	A. Section 051200 - Structural Steel Framing:  Roof framing and purlins.

	1.03 REFERENCE STANDARDS
	A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix) 2017a.
	B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
	C. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in Roofing and Waterproofing 2017.
	D. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel Systems by Uniform Static Air Pressure Difference 2011 (Reapproved 2018).
	E. IAS AC472 - Accreditation Criteria for Inspection Programs for Manufacturers of Metal Building Systems 2018.
	F. UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies Current Edition, Including All Revisions.

	1.04 SUBMITTALS
	A. See Section 013000 - Administrative Requirements for submittal procedures.
	B. Product Data:  Manufacturer's data sheets on each product to be used, including:
	1. Summary of test results, indicating compliance with specified requirements.
	2. Storage and handling requirements and recommendations.
	3. Installation methods.
	4. Specimen warranty.

	C. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions, spacing and type of connections, flashings, underlayments, and special conditions.
	1. Show work to be field-fabricated or field-assembled.

	D. Manufacturer's qualification statement.
	1. Provide documentation that indicates manufacturer is accredited under IAS AC472.

	E. Installer's qualification statement.
	F. Test Reports:  Indicate compliance of metal roofing system to specified requirements.
	G. Warranty:  Submit specified manufacturer's warranty and ensure that forms have been completed in Owner's name and are registered with manufacturer.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than ​five​ years of​ documented​ experience.
	B. Installer Qualifications:  Company specializing in performing work of the type specified and with at least three years of documented experience.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Store roofing panels on project site as recommended by manufacturer to minimize damage to panels prior to installation.

	1.07 WARRANTY
	A. See Section 017800 - Closeout Submittals for additional warranty requirements.
	B. Finish Warranty:  Provide manufacturer's special warranty covering failure of factory-applied exterior finish on metal roof panels and agreeing to repair or replace panels that show evidence of finish degradation, including significant fading, chal...
	C. Waterproofing Warranty:  Provide manufacturer's warranty for weathertightness of roofing system, including agreement to repair or replace roofing that fails to keep out water within specified warranty period of five years from Date of Final Accepta...


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Architectural Metal Roof Panels:
	1. Berridge Manufacturing Company; Zee-Lock Panel:  www.berridge.com.
	2. Metal Roofing Systems, Inc; System 1500 - Metal Roof Panels:  www.metalroofingsystems.biz.
	3. Petersen Aluminum Corporation; Tite-Loc:  www.pac-clad.com.
	4. Substitutions:  See Section 016000 - Product Requirements.


	2.02 PERFORMANCE REQUIREMENTS
	A. Metal Roof Panels:  Provide complete roofing assemblies, including roof panels, clips, fasteners, connectors, flashings, and miscellaneous accessories, tested for compliance with the following minimum standards:
	1. Structural Design Criteria:  Provide panel assemblies designed to safely support design loads at support spacing indicated, with deflection not to exceed L/180 of span length(L)  when tested in accordance with ASTM E1592.
	2. Overall:  Complete weathertight system tested and approved in accordance with ASTM E1592.
	3. Wind Uplift:  Class 90 wind uplift resistance of UL 580.
	4. Water Penetration:  No water penetration when tested according to procedures and recommended test pressures of ASTM E1646. Perform test immediately following air infiltration test.
	5. Thermal Movement:  Design system to accommodate without deformation anticipated thermal movement over ambient temperature range of 100 degrees F (56 degrees C).


	2.03 ARCHITECTURAL METAL ROOF PANELS
	A. Architectural Metal Roof Panels:  Provide complete engineered system complying with specified requirements and capable of remaining weathertight while withstanding anticipated movement of substrate and thermally induced movement of roofing system.
	B. Architectural Metal Panels:  Factory-formed panels with factory-applied finish.
	1. Aluminum Panels:
	a. Alloy and Temper:   Aluminum complying with ASTM B209 (ASTM B209M); temper as required for forming.
	b. Thickness:  Minimum 20 gauge, 0.032 inch (0.81 mm).

	2. Profile:  Standing seam, with minimum ​1.5 inch (38 mm)​ seam height; ​concealed​ fastener system ​for field seaming with special tool​.
	3. Texture:  Smooth.
	4. Length:  Full length of roof slope, without lapped horizontal joints.
	5. Width:  Maximum panel coverage of ​18 inches (457 mm)​.


	2.04 ATTACHMENT SYSTEM
	A. Concealed System:  Provide manufacturer's standard stainless steel or nylon-coated aluminum concealed anchor clips designed for specific roofing system and engineered to meet performance requirements, including anticipated thermal movement.

	2.05 FABRICATION
	A. Panels:  Provide factory or field fabricated panels with applied finish and accessory items, using manufacturer's standard processes as required to achieve specified appearance and performance requirements.
	B. Joints:  Provide captive gaskets, sealants, or separator strips at panel joints to ensure weathertight seals, eliminate metal-to-metal contact, and minimize noise from panel movements.

	2.06 FINISHES
	A. Fluoropolymer Coil Coating System:  Manufacturer's standard multi-coat aluminum coil coating system complying with AAMA 2605, including at least 70 percent polyvinylidene fluoride (PVDF) resin, and at least 80 percent of coil coated aluminum surfac...

	2.07 ACCESSORIES
	A. Miscellaneous Sheet Metal Items:  Provide ​flashings, gutters, downspouts, trim, moldings, closure strips, and similar sheet metal items​ of the same material, thickness, and finish as used for the roofing panels. Items completely concealed after i...
	B. Rib and Ridge Closures:  Provide prefabricated, close-fitting components of steel with corrosion resistant finish or combination steel and closed-cell foam.
	C. Sealants:
	1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated polyether/polyurethane.
	2. Concealed Sealant:  Non-curing butyl sealant or tape sealant.
	3. Seam Sealant:  Factory-applied, non-skinning, non-drying type.

	D. Underlayment:  self-adhering rubber-modified asphalt sheet complying with ASTM D1970/D1970M; 22 mil (0.55 mm) total thickness; with strippable release film and woven polypropylene sheet top surface.
	1. Minimum requirements:  comply with requirements of ICC-ES AC188 for self-
	adhesive sheet.
	2. Self sealability:  passing nail sealability test specified in ASTM D1970/D1970M.



	3. Low temperature flexibility:  passing test specified in ASTM D1970/D1970M.
	accordance with ASTM E96/E96M, procedure a (desiccant method).
	a. Atlas Summit 180 synthetic underlayment.
	b. GAF Deckarmor Premium breathable roof deck protection.
	c. Owens Corning Proarmor synthetic roof underlayment.
	d. Marco Industries HydraShell Supreme SA synthetic roof underlayment.
	e. Substitutions:  see section 016000 - product requirements.

	PART 3  EXECUTION

	SECTION 07 4113-Metal Roof Panels.pdf
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Architectural roofing system of preformed aluminum panels.
	B. Accessories

	1.02 RELATED REQUIREMENTS
	A. Section 051200 - Structural Steel Framing:  Roof framing and purlins.

	1.03 REFERENCE STANDARDS
	A. AAMA 2605 - Voluntary Specification, Performance Requirements and Test Procedures for Superior Performing Organic Coatings on Aluminum Extrusions and Panels (with Coil Coating Appendix) 2017a.
	B. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet and Plate 2014.
	C. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in Roofing and Waterproofing 2017.
	D. ASTM E1646 - Standard Test Method for Water Penetration of Exterior Metal Roof Panel Systems by Uniform Static Air Pressure Difference 2011 (Reapproved 2018).
	E. IAS AC472 - Accreditation Criteria for Inspection Programs for Manufacturers of Metal Building Systems 2018.
	F. UL 580 - Standard for Tests for Uplift Resistance of Roof Assemblies Current Edition, Including All Revisions.

	1.04 SUBMITTALS
	A. See Section 013000 - Administrative Requirements for submittal procedures.
	B. Product Data:  Manufacturer's data sheets on each product to be used, including:
	1. Summary of test results, indicating compliance with specified requirements.
	2. Storage and handling requirements and recommendations.
	3. Installation methods.
	4. Specimen warranty.

	C. Shop Drawings:  Include layouts of roof panels, details of edge and penetration conditions, spacing and type of connections, flashings, underlayments, and special conditions.
	1. Show work to be field-fabricated or field-assembled.

	D. Manufacturer's qualification statement.
	1. Provide documentation that indicates manufacturer is accredited under IAS AC472.

	E. Installer's qualification statement.
	F. Test Reports:  Indicate compliance of metal roofing system to specified requirements.
	G. Warranty:  Submit specified manufacturer's warranty and ensure that forms have been completed in Owner's name and are registered with manufacturer.

	1.05 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this section, with not less than ​five​ years of​ documented​ experience.
	B. Installer Qualifications:  Company specializing in performing work of the type specified and with at least three years of documented experience.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Store roofing panels on project site as recommended by manufacturer to minimize damage to panels prior to installation.

	1.07 WARRANTY
	A. See Section 017800 - Closeout Submittals for additional warranty requirements.
	B. Finish Warranty:  Provide manufacturer's special warranty covering failure of factory-applied exterior finish on metal roof panels and agreeing to repair or replace panels that show evidence of finish degradation, including significant fading, chal...
	C. Waterproofing Warranty:  Provide manufacturer's warranty for weathertightness of roofing system, including agreement to repair or replace roofing that fails to keep out water within specified warranty period of five years from Date of Final Accepta...


	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Architectural Metal Roof Panels:
	1. Berridge Manufacturing Company; Zee-Lock Panel:  www.berridge.com.
	2. Metal Roofing Systems, Inc; System 1500 - Metal Roof Panels:  www.metalroofingsystems.biz.
	3. Petersen Aluminum Corporation; Tite-Loc:  www.pac-clad.com.
	4. Substitutions:  See Section 016000 - Product Requirements.


	2.02 PERFORMANCE REQUIREMENTS
	A. Metal Roof Panels:  Provide complete roofing assemblies, including roof panels, clips, fasteners, connectors, flashings, and miscellaneous accessories, tested for compliance with the following minimum standards:
	1. Structural Design Criteria:  Provide panel assemblies designed to safely support design loads at support spacing indicated, with deflection not to exceed L/180 of span length(L)  when tested in accordance with ASTM E1592.
	2. Overall:  Complete weathertight system tested and approved in accordance with ASTM E1592.
	3. Wind Uplift:  Class 90 wind uplift resistance of UL 580.
	4. Water Penetration:  No water penetration when tested according to procedures and recommended test pressures of ASTM E1646. Perform test immediately following air infiltration test.
	5. Thermal Movement:  Design system to accommodate without deformation anticipated thermal movement over ambient temperature range of 100 degrees F (56 degrees C).


	2.03 ARCHITECTURAL METAL ROOF PANELS
	A. Architectural Metal Roof Panels:  Provide complete engineered system complying with specified requirements and capable of remaining weathertight while withstanding anticipated movement of substrate and thermally induced movement of roofing system.
	B. Architectural Metal Panels:  Factory-formed panels with factory-applied finish.
	1. Aluminum Panels:
	a. Alloy and Temper:   Aluminum complying with ASTM B209 (ASTM B209M); temper as required for forming.
	b. Thickness:  Minimum 20 gauge, 0.032 inch (0.81 mm).

	2. Profile:  Standing seam, with minimum ​1.5 inch (38 mm)​ seam height; ​concealed​ fastener system ​for field seaming with special tool​.
	3. Texture:  Smooth.
	4. Length:  Full length of roof slope, without lapped horizontal joints.
	5. Width:  Maximum panel coverage of ​18 inches (457 mm)​.


	2.04 ATTACHMENT SYSTEM
	A. Concealed System:  Provide manufacturer's standard stainless steel or nylon-coated aluminum concealed anchor clips designed for specific roofing system and engineered to meet performance requirements, including anticipated thermal movement.

	2.05 FABRICATION
	A. Panels:  Provide factory or field fabricated panels with applied finish and accessory items, using manufacturer's standard processes as required to achieve specified appearance and performance requirements.
	B. Joints:  Provide captive gaskets, sealants, or separator strips at panel joints to ensure weathertight seals, eliminate metal-to-metal contact, and minimize noise from panel movements.

	2.06 FINISHES
	A. Fluoropolymer Coil Coating System:  Manufacturer's standard multi-coat aluminum coil coating system complying with AAMA 2605, including at least 70 percent polyvinylidene fluoride (PVDF) resin, and at least 80 percent of coil coated aluminum surfac...

	2.07 ACCESSORIES
	A. Miscellaneous Sheet Metal Items:  Provide ​flashings, gutters, downspouts, trim, moldings, closure strips, and similar sheet metal items​ of the same material, thickness, and finish as used for the roofing panels. Items completely concealed after i...
	B. Rib and Ridge Closures:  Provide prefabricated, close-fitting components of steel with corrosion resistant finish or combination steel and closed-cell foam.
	C. Sealants:
	1. Exposed Sealant:  Elastomeric; silicone, polyurethane, or silyl-terminated polyether/polyurethane.
	2. Concealed Sealant:  Non-curing butyl sealant or tape sealant.
	3. Seam Sealant:  Factory-applied, non-skinning, non-drying type.

	D. Underlayment:  self-adhering rubber-modified asphalt sheet complying with ASTM D1970/D1970M; 22 mil (0.55 mm) total thickness; with strippable release film and woven polypropylene sheet top surface.
	1. Minimum requirements:  comply with requirements of ICC-ES AC188 for self-
	adhesive sheet.
	2. Self sealability:  passing nail sealability test specified in ASTM D1970/D1970M.



	3. Low temperature flexibility:  passing test specified in ASTM D1970/D1970M.
	accordance with ASTM E96/E96M, procedure a (desiccant method).
	a. Atlas Summit 180 synthetic underlayment.
	b. GAF Deckarmor Premium breathable roof deck protection.
	c. Owens Corning Proarmor synthetic roof underlayment.
	d. Marco Industries HydraShell Supreme SA synthetic roof underlayment.
	e. Substitutions:  see section 016000 - product requirements.

	PART 3  EXECUTION
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	055213-BSD-Pipe and Tube Railings-04-07-2022.pdf
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Stair and Ramp Handrails.

	1.02 RELATED REQUIREMENTS
	A. Section 06 1063 – Miscellaneous Rough Carpentry.

	1.03 REFERENCE STANDARDS
	A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
	B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless 2020.
	C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings 2020.
	E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings 2021.
	F. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020.
	G. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
	H. AWS D1.6/D1.6M - Structural Welding Code - Stainless Steel 2017.
	I. AWS C3.4M/C3.4 - Specification for Torch Brazing 2016.
	J. AWS C3.5M/C3.5 - Specification for Induction Brazing 2016, with Amendment (2017).
	K. AWS C3.9M/C3.9 - Specification for Resistance Brazing 2020.
	L. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.

	1.04 SUBMITTALS
	A. See Section 013000 - Administrative Requirements, for submittal procedures.
	B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, and accessories.
	1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.
	2. Include the design engineer's seal and signature on each sheet of shop drawings.



	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Handrails and Accessories:
	1. Kee Safety, Inc; T. 800-851-5181; www.keesafety.com.
	2. Kane Innovations; T. 833-272-5263; www.kaneinnovations.com.
	3. The Wagner Companies; T. 414-214-0444; www.wagnercompanies.com.
	4. Substitutions:  See Section 01 6000 – Product Requirements.


	2.02 RAILINGS - GENERAL REQUIREMENTS
	A. Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of applicable local code.
	B. Distributed Loads:  Design railing assembly and attachments to resist distributed force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without damage or permanent set.  Test in accordance with ASTM E935
	C. Concentrated Loads:  Design railing assembly, wall rails, and attachments to resist a concentrated force of 200 pounds applied at any point on the top of the assembly and in any direction, without damage or permanent set.  Test in accordance with A...
	D. Allow for expansion and contraction of members without damage to connections or members.
	E. Dimensions:  See drawings for configurations and heights.
	1. Hand Rails:  1-1/2 inches (38 mm) diameter, round.

	F. Provide anchors and other components as required to attach to structure, made of same materials as railing components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk fasteners.
	G. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, escutcheons, and wall brackets.
	H. Welded and Brazed Joints:  Make visible joints butt tight, flush, and hairline; use methods that avoid discoloration and damage of finish; grind smooth, polish, and restore to required finish.
	1. Ease exposed edges to a small uniform radius.
	2. Welded Joints:
	a. Carbon Steel:  Perform welding in accordance with AWS D1.1/D1.1M.
	b. Stainless Steel:  Perform welding in accordance with AWS D1.6/D1.6M.

	3. Brass/Bronze Brazed Joints:
	a. Perform torch brazing in accordance with AWS C3.4M/C3.4.
	b. Perform induction brazing in accordance with AWS C3.5M/C 3.5.
	c. Perform resistance brazing in accordance with AWS C3.9M/C3.9.



	2.03 FABRICATION
	A. Accurately form components to suit specific project conditions and for proper connection to building structure.
	B. Fit and shop assemble components in largest practical sizes for delivery to site.
	C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to accommodate site assembly and installation.
	D. Welded Joints:
	1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic filler.  Drill condensate drainage holes at bottom of members at locations that will not encourage water intrusion.
	2. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

	E. Field weld connections that cannot be shop welded due to size limitations.
	1. Weld in accordance with AWS D1.1/D1.1M.
	2. Match shop welding and bolting.
	3. Clean welds, bolted connections, and abraded areas.
	4. Touch up shop primer and factory-applied finishes.
	5. Repair galvanizing with galvanizing repair paint per ASTM A780/A780M.



	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that field conditions are acceptable and are ready to receive work.

	3.02 INSTALLATION
	A. Install per configurations indicated on drawings or as otherwise instructed by Architect.
	B. Install in accordance with manufacturer's instructions.
	C. Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.
	D. Install railings in compliance with ADA Standards for accessible design at applicable locations.
	E. Anchor railings securely to structure.
	F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush countersunk fastenings.

	3.03 TOLERANCES
	A. Maximum Variation From Plumb:  1/4 inch (6 mm) per floor level, non-cumulative.
	B. Maximum Offset From True Alignment:  1/4 inch (6 mm).
	C. Maximum Out-of-Position:  1/4 inch (6 mm).
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	055213-BSD-Pipe and Tube Railings-04-07-2022.pdf
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A. Stair and Ramp Handrails.

	1.02 RELATED REQUIREMENTS
	A. Section 06 1063 – Miscellaneous Rough Carpentry.

	1.03 REFERENCE STANDARDS
	A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
	B. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated, Welded and Seamless 2020.
	C. ASTM A123/A123M - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products 2017.
	D. ASTM A780/A780M - Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip Galvanized Coatings 2020.
	E. ASTM E935 - Standard Test Methods for Performance of Permanent Metal Railing Systems and Rails for Buildings 2021.
	F. AWS A2.4 - Standard Symbols for Welding, Brazing, and Nondestructive Examination 2020.
	G. AWS D1.1/D1.1M - Structural Welding Code - Steel 2020, with Errata (2021).
	H. AWS D1.6/D1.6M - Structural Welding Code - Stainless Steel 2017.
	I. AWS C3.4M/C3.4 - Specification for Torch Brazing 2016.
	J. AWS C3.5M/C3.5 - Specification for Induction Brazing 2016, with Amendment (2017).
	K. AWS C3.9M/C3.9 - Specification for Resistance Brazing 2020.
	L. SSPC-Paint 20 - Zinc-Rich Coating (Type I - Inorganic, and Type II - Organic) 2019.

	1.04 SUBMITTALS
	A. See Section 013000 - Administrative Requirements, for submittal procedures.
	B. Shop Drawings:  Indicate profiles, sizes, connection attachments, anchorage, size and type of fasteners, and accessories.
	1. Indicate welded connections using standard AWS A2.4 welding symbols.  Indicate net weld lengths.
	2. Include the design engineer's seal and signature on each sheet of shop drawings.



	PART 2  PRODUCTS
	2.01 MANUFACTURERS
	A. Handrails and Accessories:
	1. Kee Safety, Inc; T. 800-851-5181; www.keesafety.com.
	2. Kane Innovations; T. 833-272-5263; www.kaneinnovations.com.
	3. The Wagner Companies; T. 414-214-0444; www.wagnercompanies.com.
	4. Substitutions:  See Section 01 6000 – Product Requirements.


	2.02 RAILINGS - GENERAL REQUIREMENTS
	A. Design, fabricate, and test railing assemblies in accordance with the most stringent requirements of applicable local code.
	B. Distributed Loads:  Design railing assembly and attachments to resist distributed force of 75 pounds per linear foot applied to the top of the assembly and in any direction, without damage or permanent set.  Test in accordance with ASTM E935
	C. Design Loading:  Design railing assemblies, wall rails, guardrails, and attachments to resist a linear loading of 50 pounds per linear foot in accordance with ASCE 7, Section 4.5.1 without damage or permanent set.
	D. Allow for expansion and contraction of members without damage to connections or members.
	E. Dimensions:  See drawings for configurations and heights.
	1. Hand Rails:  1-1/2 inches (38 mm) diameter, round.

	F. Provide anchors and other components as required to attach to structure, made of same materials as railing components unless otherwise indicated; where exposed fasteners are unavoidable provide flush countersunk fasteners.
	G. Provide slip-on non-weld mechanical fittings to join lengths, seal open ends, and conceal exposed mounting bolts and nuts, including but not limited to elbows, T-shapes, splice connectors, flanges, escutcheons, and wall brackets.
	H. Welded and Brazed Joints:  Make visible joints butt tight, flush, and hairline; use methods that avoid discoloration and damage of finish; grind smooth, polish, and restore to required finish.
	1. Ease exposed edges to a small uniform radius.
	2. Welded Joints:
	a. Carbon Steel:  Perform welding in accordance with AWS D1.1/D1.1M.
	b. Stainless Steel:  Perform welding in accordance with AWS D1.6/D1.6M.

	3. Brass/Bronze Brazed Joints:
	a. Perform torch brazing in accordance with AWS C3.4M/C3.4.
	b. Perform induction brazing in accordance with AWS C3.5M/C 3.5.
	c. Perform resistance brazing in accordance with AWS C3.9M/C3.9.



	2.03 FABRICATION
	A. Accurately form components to suit specific project conditions and for proper connection to building structure.
	B. Fit and shop assemble components in largest practical sizes for delivery to site.
	C. Fabricate components with joints tightly fitted and secured.  Provide spigots and sleeves to accommodate site assembly and installation.
	D. Welded Joints:
	1. Exterior Components:  Continuously seal joined pieces by intermittent welds and plastic filler.  Drill condensate drainage holes at bottom of members at locations that will not encourage water intrusion.
	2. Grind exposed joints flush and smooth with adjacent finish surface.  Make exposed joints butt tight, flush, and hairline.  Ease exposed edges to small uniform radius.

	E. Field weld connections that cannot be shop welded due to size limitations.
	1. Weld in accordance with AWS D1.1/D1.1M.
	2. Match shop welding and bolting.
	3. Clean welds, bolted connections, and abraded areas.
	4. Touch up shop primer and factory-applied finishes.
	5. Repair galvanizing with galvanizing repair paint per ASTM A780/A780M.



	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that field conditions are acceptable and are ready to receive work.

	3.02 INSTALLATION
	A. Install per configurations indicated on drawings or as otherwise instructed by Architect.
	B. Install in accordance with manufacturer's instructions.
	C. Install components plumb and level, accurately fitted, free from distortion or defects, with tight joints.
	D. Install railings in compliance with ADA Standards for accessible design at applicable locations.
	E. Anchor railings securely to structure.
	F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush countersunk fastenings.

	3.03 TOLERANCES
	A. Maximum Variation From Plumb:  1/4 inch (6 mm) per floor level, non-cumulative.
	B. Maximum Offset From True Alignment:  1/4 inch (6 mm).
	C. Maximum Out-of-Position:  1/4 inch (6 mm).



	333000-Sanitary Sewerage.pdf
	PART 1  GENERAL
	1.01 SECTION INCLUDES
	A.     Gravity sanitary sewerage assemblies.
	B.    Precast concrete manhole assemblies.
	1.02 RELATED REQUIREMENTS
	A. Section 312300 – Trenching and Excavation

	1.03 REFERENCE STANDARDS
	A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
	B. AWWA C104/A21.4 - Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 2016.
	C. AWWA C111/A21.11 - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe and Fittings 2017
	D. AWWA C600 - Installation of Ductile-Iron Mains and Their Appurtenances 2017
	E. ASTM A48/A48M - Standard Specification for Gray Iron Castings 2003; R 2021
	F. ASTM A536 – Standard Specification for Ductile Iron Castings 1984; R 2019; E 2019
	G. ASTM A746 – Standard Specification for Ductile Iron Gravity Sewer Pipe 2018
	H. ASTM C270 - Standard Specification for Mortar for Unit Masonry
	I. ASTM C443 - Standard Specification for Joints for Concrete Pipe and Manholes, Using Rubber Gaskets 2021
	J. ASTM C478 - Standard Specification for Circular Precast Reinforced Concrete Manhole Sections 2018
	K. ASTM C972 - Compression-Recovery of Tape Sealant 2000; R 2011
	L. ASTM C1244 - Standard Test Method for Concrete Sewer Manholes by the Negative Air Pressure (Vacuum) Test Prior to Backfill 2020
	M. ASTM C1644 - Standard Specification for Resilient Connectors Between Reinforced Concrete On-Site Wastewater Tanks and Pipes 2006; R 2017
	N. ASTM D412 - Standard Test Methods for Vulcanized Rubber and Thermoplastic Elastomers – Tension 2016
	O. ASTM D624 - Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and Thermoplastic Elastomers 2000; R 2020
	P. ASTM D2321 - Standard Practice for Underground Installation of Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications 2020
	Q. ASTM D2412 - Standard Test Method for Determination of External Loading Characteristics of Plastic Pipe by Parallel-Plate Loading 2021
	R. ASTM D3034 - Standard Specification for Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings 2016

	1.04 SUBMITTALS
	A. See Section 013000 - Administrative Requirements, for submittal procedures.
	B. Product Data:
	1. Precast Concrete Manholes, Frames, Covers, and Gratings, Gravity Pipe.

	C. Test Reports:
	1. Precast Concrete Sewer Manhole Test, Deflection Testing.


	1.05 QUALITY CONTROL
	A.   Install specified materials by a licensed underground utility Contractor licensed for such work in
	the State of North Carolina. Verify installing Contractor’s License is current and
	state certified or state registered.

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Check upon arrival; identify and segregate as to types, functions, and sizes.  Store off the ground in a manner affording easy accessibility and not causing excessive rusting or coating with grease or other objectionable materials.
	B. Inspect materials delivered to site for damage; store with minimum of handling. Store materials on site in enclosures or under protective coverings. Store plastic piping and jointing materials and rubber gaskets under cover out of direct sunlight. ...
	C. Handle pipe, fittings, and other accessories in such manner as to ensure delivery to the trench in sound undamaged condition. Take special care not to damage linings of pipe and fittings; if lining is damaged, make satisfactory repairs. Carry, do n...


	PART 2  PRODUCTS
	2.01. system description
	A. Sanitary Sewer Gravity Pipeline:
	Provide 8-inch lines of ductile-iron pipe for mains.  Provide 4-inch lines of polyvinyl chloride
	(PVC) plastic pipe for building connections.  Provide each system complete and ready for
	operation.  The exterior sanitary gravity sewer system includes equipment, materials,
	installation, and workmanship as specified herein more than 5 feet outside of building walls.

	B. Materials:
	Provide materials conforming to the respective specifications and other requirements specified
	below.  Submit manufacturer's product specification, standard drawings or catalog cuts.
	1. Gravity Pipe/ Ductile Iron Sewer Pipe and Associated Fittings:
	a.   Ductile Iron Gravity Pipe and Fittings:
	Provide duction iron pipe conforming to ASTM A746 with cement-mortar lining
	conforming to AWWA C104/A21.4, Pressure Class 150.  Provide push-on joints
	conforming to AWWA C111/A21.11.

	2. Precast Concrete Manholes:
	a. Provide precast concrete manholes, risers, base sections, and tops conforming to ASTM C478.

	3. Cement Mortar:
	a. Provide cement mortar conforming to ASTM C270, Type M with Type II cement.

	4. Gaskets and Connectors:
	a. Provide gaskets for joints between manhole sections conforming to ASTM C443. Resilient connectors for making joints between manhole and pipes entering manhole shall conform to ASTM C1644.

	5. External Preformed Rubber Joint Seals:
	a. An external preformed rubber joint seal is an accepted method of sealing cast iron covers to precast concrete sections to prevent ground water infiltration into sewer systems.  All finished and sealed manholes constructed in accordance with paragra...

	6. Frames, Covers, and Gratings for Manholes External Preformed Rubber Joint Seals:
	a. Submit certification on the ability of frame and cover to carry the imposed live load. Frame and cover shall be cast gray iron, ASTM A48/A48M, Class 35B, cast ductile iron, ASTM A536, Grade 65-45-12, or reinforced concrete, ASTM C478 ASTM C478M.  F...

	7. Manhole Steps:
	a. Zinc-coated steel conforming to 29 CFR 1910.27.  Aluminum steps or rungs shall not be permitted.  Steps are not required in manholes less than 4 feet deep.




	PART 3  EXECUTION
	3.01 EXAMINATION
	A. Verify that field conditions are acceptable and are ready to receive work.

	3.02 INSTALLATION
	A. Install per configurations indicated on drawings or as otherwise instructed by Architect or      Engineer.
	B. Install in accordance with manufacturer's instructions.
	D. Install railings in compliance with ADA Standards for accessible design at applicable locations.
	E. Anchor railings securely to structure.
	F. Conceal anchor bolts and screws whenever possible.  Where not concealed, use flush
	countersunk fastenings.
	G. Backfill after inspection by the Contracting Officer.  Before, during, and after installation, protect
	plastic pipe and fittings from any environment that would result in damage or deterioration to the
	material.  Always keep a copy of the manufacturer’s instructions available at the construction site
	and follow these instructions unless directed otherwise by the Contracting Officer.
	H. Connections to Existing Lines:
	1.   Obtain approval from the Contracting Officer before making connection to existing line.
	Conduct work so that there is minimum interruption of service on existing line.

	2.   General Requirements for Installation of Pipelines:  These general requirements apply except where specific exception is made in the following paragraphs entitled "Special Requirements."
	a. Location:
	i. Terminate the work covered by this section at a point approximately 5 feet from the building.
	ii. Sanitary Piping Installation Parallel with Water Line:
	 Normal Conditions:  Install sanitary piping or manholes at least 10 feet horizontally from a water line whenever possible.  Measure the distance from edge-to-edge.
	 Unusual Conditions:  When local conditions prevent a horizontal separation of 10 feet, the sanitary piping or manhole may be laid closer to a water line provided that:
	o The top crown of the sanitary piping is to be at least 18 inches below the bottom invert of the water main.
	iii. Installation of Sanitary Piping Crossing a Water Line:
	 Normal Conditions:  Lay sanitary sewer piping by crossing under water lines to provide a separation of at least 18 inches between the top of the sanitary piping and the bottom of the water line whenever possible.
	 Unusual Conditions:  When local conditions prevent a vertical separation described above, use the following construction:
	o Construct sanitary piping passing over or under water lines with AWWA-approved ductile iron water pressure piping and conduct a hydrostatic sewer test without leakage prior to backfilling.
	 Protect sanitary piping passing over water lines by providing:
	o A vertical separation of at least 18 inches between the bottom of the sanitary piping and the top of the water line.
	o Adequate structural support for the sanitary piping to prevent excessive deflection of the joints and the settling on and breaking of the water line.
	o That the length, minimum 20 feet, of the sanitary piping shall be centered at the point of the crossing so that joints are equidistant and as far as possible from the water line.


	I. Sanitary Sewer Manholes:
	1.   No water piping shall pass through or come in contact with any part of a sanitary sewer
	Manhole.

	J.  Pipe Laying and Jointing:
	1.   Inspect each pipe and fitting before and after installation; replace those found defective and
	remove from site.  Provide proper facilities for lowering sections of pipe into trenches.  Lay
	non-pressure pipe with the bell ends in the upgrade direction.  Adjust spigots in bells and
	tongues in grooves to give a uniform space all around.  Blocking or wedging between bells
	and spigots or tongues and grooves shall not be permitted.  Replace pipe or fittings that do
	not allow sufficient space for installation of joint material with components of the proper
	dimensions.  At the end of each workday, close open ends of pipe temporarily with wood
	blocks or bulkheads.  Provide batter boards not more than 25 feet apart in trenches for
	checking and ensuring that pipe invert elevations are as indicated.  Laser beam method may
	be used in lieu of batterboards for the same purpose. Construct branch connections by use of
	regular fittings or solvent cemented saddles as approved.  Provide saddles for PVC pipe
	conforming to Table 4 of ASTM D3034.

	K. Special Requirements
	1.   Installation of Ductile Iron Gravity Sewer Pipe:
	a.   Unless otherwise specified, install pipe and associated fittings in accordance with
	paragraph entitled "General Requirements for Installation of Pipelines" of this section
	and with the requirements of AWWA C600 for pipe installation and joint assembly.
	b.   Make push-on joints with the gaskets and lubricant specified for this type of joint and
	assemble in accordance with the applicable requirements of AWWA C600 for joint
	assembly.  Make mechanical-joints with the gaskets, glands, bolts, and nuts specified
	for this type of joint and assemble in accordance with the applicable requirements of
	AWWA C600 for joint assembly and the recommendations of Appendix A to AWWA
	C111/A21.11.
	L.   Installation of Dual Wall and Triple Wall Polypropylene:
	1.   Install pipe in accordance with "General Requirements for installation of Pipelines" of this
	section with the polypropylene pipe manufacturer's recommendations and with the
	requirements of ASTM D2321 for laying and joining pipe and fittings.  Place a minimum of 6
	inches of Class 1 or Class 2 backfill over the crown of the pipe with minimum 90 percent
	compaction.
	3.03 MANHOLE CONSTRUCTION
	A. Construct base slab of cast-in-place concrete or use precast concrete base sections.  Make inverts in cast-in-place concrete and precast concrete bases with a smooth-surfaced semi-circular bottom conforming to the inside contour of the adjacent sew...
	B. For changes in direction of the sewer and branches entering the manhole, make a circular curve in the manhole invert of as large a radius as manhole size will permit.
	C. For cast-in-place concrete construction, either pour bottom slabs and walls integrally or key and bond walls to bottom slab.
	D. No parging will be permitted on interior manhole walls.
	E. For precast concrete construction, make joints between manhole sections with the gaskets specified for this purpose; install in the manner specified for installing joints in concrete piping. Parging will not be required for precast concrete manholes.
	F. Make joints between concrete manholes and pipes entering manholes with the resilient connectors specified for this purpose; install in accordance with the recommendations of the connector manufacturer.
	G. Where a new manhole is constructed on an existing line, remove existing pipe as necessary to construct the manhole.  Cut existing pipe so that pipe ends are approximately flush with the interior face of manhole wall but not protruding into the manh...

	3.04 MISCELLANEOUS CONSTRUCTION AND INSTALLATION
	A.    Connecting to Existing Manholes:
	B.    Metal Work:
	1. Workmanship and Finish:
	2. Field Painting:

	C. Field Quality Control:  The Contracting Officer will conduct field inspections and witness field tests specified in this section.  Be able to produce evidence, when required, that each item of work has been constructed in accordance with the drawin...
	D.    Tests:  Perform field tests and provide labor, equipment, and incidentals required for testing.
	1.    Leakage Tests for Non-Pressure Lines:
	a.  Test lines for leakage by either negative air pressure tests or by low-pressure
	air tests.  When necessary to prevent pipeline movement during testing, place
	additional backfill around pipe sufficient to prevent movement but leaving
	joints uncovered to permit inspection.  When leakage or pressure drop
	exceeds the allowable amount specified, make satisfactory correction and
	retest pipeline section in the same manner.  Correct visible leaks regardless of
	leakage test results.
	2. Precast Concrete Manholes:  Test precast concrete sewer manhole in accordance with ASTM C1244.  The allowable vacuum drop is located in ASTM C1244; make calculations in accordance with the Appendix to ASTM C1244.
	3. Deflection Testing:
	4. Pull-Through Device:

	1.   A diameter, or minor diameter as applicable, of 95 percent of the
	average inside diameter of the pipe; tolerance of plus 0.5 percent will
	be permitted.
	2.   Homogenous material throughout; shall have a density greater than 1.0
	as related to water at 39.2 degrees F, and a surface Brinell hardness of
	not less than 150.
	3.   Center-bored and through-bolted with a ¼ inch minimum diameter
	steel shaft having a yield strength of not less than 70,000 psi, with
	eyes of loops at each end for attaching pulling cables.
	4.   Suitably back each eye or loop with a flange or heavy washer such
	that a pull exerted on opposite end of shaft will produce compression
	throughout remote end.
	5.     Deflection Measuring Device:  Sensitive to 1.0 percent of the diameter of the
	pipe being tested and be accurate to 1.0 percent of the indicated dimension.
	Prior approval is required for the deflection measuring device.
	6.     Pull-Through Device Procedure:  Pass the pull-through device through each run
	of pipe, either by pulling it through or flushing it through with water. If the device
	fails to pass freely through a pipe run, replace pipe which has the excessive
	deflection and completely retest in same manner and under same conditions.
	7.     Deflection measuring device procedure:  Measure deflections through each run


	3.04 tolerances
	A. Maximum Variation from Plumb:  1/4 inch (6 mm) per floor level, non-cumulative.
	B. Maximum Offset from True Alignment:  1/4 inch (6 mm).
	C. Maximum out-of-Position:  1/4 inch (6 mm).
	END OF SECTION
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	1.01. SECTION INCLUDES
	A.     Trenching and excavation for subsequent work.
	1.02. REFERENCE STANDARDS
	A. ADA Standards - Americans with Disabilities Act (ADA) Standards for Accessible Design 2010.
	B. AWWA C600 - Installation of Ductile-Iron Mains and Their Appurtenances 2017
	C. ASTM C33/C33M – (2018) Standard Specification for Concrete Aggregates
	D. ASTM C136/C136M - (2019) Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
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	O. ASTM D4533/D4533M (2015) Standard Test Method for Trapezoid Tearing Strength of Geotextiles
	P. ASTM D4632/D4632M (2015a) Grab Breaking Load and Elongation of Geotextiles
	Q. ASTM D4751 (2020) Standard Test Method for Determining Apparent Opening Size of a Geotextile
	R. ASTM D4759 (2011; R2018) Standard Practice for Determining the Specification Conformance of Geosynthetics
	S. ASTM D4833/D4833M (2007; E2013; R2013) Index Puncture Resistance of Geotextiles, Geomembranes, and Related Products
	T. ASTM D5084 (2016a) Standard Test Methods for Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a Flexible Wall Permeameter
	U. ASTM D6938 (2017a) Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth)
	V. EPA SW-846.3-3 (2019, Third Edition, Update III-A) Test Methods for Evaluating Solid Waste: Physical/Chemical Methods
	W. OSHA 29 CFR 1926 SUBPART P – Occupational Safety and Health Administration Construction Industry Excavation Requirements

	1.03. DEFINITIONS
	A. Capillary Water Barrier:
	1.     A layer of clean, poorly graded crushed rock, stone, or natural sand or gravel having a
	high porosity which is placed beneath a building slab with or without a vapor barrier to cut
	off the capillary flow of pore water to the area immediately below a slab.

	B. Degree of Compaction:
	1. Degree of compaction is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D698, for general soil types, abbreviated as percent laboratory maximum density.
	C.    Hard Materials:
	1. Weathered rock, dense consolidated deposits, or conglomerate materials which are not included in the definition of "rock" but which usually require the use of heavy excavation equipment, ripper teeth, or jack hammers for removal.
	D.   Rock
	1. Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or foliated masses or conglomerate deposits, neither of which can be removed without systematic drilling and blasting, drilling and the use of expansion jacks or f...
	E.   Pile Supported Structure
	1. As used herein, a structure where both the foundation and floor slab are pile supported.


	1.04. SUBMITTALS
	A.    SUBMIT 15 DAYS PRIOR TO STARTING WORK:
	Shoring and Sheeting Plan
	Test Reports
	Borrow site testing
	Fill and backfill test
	Select material test
	Porous fill test for capillary water
	Density tests
	Moisture content tests

	1.05. CRITERIA FOR BIDDING
	A. Base bids on the following criteria:
	1. Surface elevations are as indicated.
	2.  Pipes or other artificial obstructions, except those indicated, will not be encountered.
	3. Ground water elevations indicated by the boring log were those existing at the time subsurface investigations were made and do not necessarily represent ground water elevation at the time of construction.
	4.  Ground water elevation is assumed to be 8 feet below existing surface elevation.
	5.  Material character is indicated by the boring logs.
	6. Hard materials and rock will not be encountered at 6 feet below existing surface elevations.
	7. Borrow material and bedding material in the quantities required is not available at the project site.
	8.  Blasting will not be permitted. Remove material in an approved manner.

	1.06. REQUIREMENTS FOR OFF-SITE SOIL
	A. Soils brought in from off-site for use as backfill shall be tested for petroleum hydrocarbons, BTEX, PCBs and HW characteristics (including toxicity, ignitability, corrosivity, and reactivity). Backfill shall not contain concentrations of these ana...

	1.07. QUALITY CONTROL
	A.    Shoring and Sheeting Plan:
	1. Submit drawings and calculations, certified by a registered professional engineer, describing the methods for shoring and sheeting of excavations.  Drawings shall include material sizes and types, arrangement of members, and the sequence and method...
	B. Utilities:

	1.08. DELIVERY, STORAGE, AND HANDLING
	A.    Perform in a manner to prevent contamination or segregation of materials.

	PART 2  PRODUCTS
	2.01. system description
	A. Soil materials:
	Provide materials conforming to the respective specifications and other requirements specified below. Submit manufacturer's product specification, standard drawings or catalog cuts.
	1.      Satisfactory Materials:
	Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC,GP-GC, GM-GC, SW, SP free of debris, roots, wood, scrap material, vegetation, refuse, soft unsound particles, and deleterious, or objectionable materials.  Unless specified otherwi...

	2.      Unsatisfactory Materials:
	Materials which do not comply with the requirements for satisfactory materials. Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from previous construction.  Unsatisfactory material also includes material classified as...

	3.      Cohesionless and Cohesive Materials:
	Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM,
	SP-SM, and SM shall be identified as cohesionless only when the fines are nonplastic (plasticity index equals zero).  Materials classified as GM and SM will be identified as cohesive only when the fines have a plasticity index greater than zero.

	4.     Common Fill:
	Approved, unclassified soil material with the characteristics required to compact to the soil density specified for the intended location.

	5.     Topsoil:
	Natural, friable soil representative of productive, well-drained soils in the area, free of subsoil, stumps, rocks larger than one inch diameter, brush, weeds, toxic substances, and other material detrimental to plant growth.  Amend topsoil pH range t...

	6.      Porous Fill for Capillary Water Barrier:
	ASTM C33/C33M fine aggregate grading with a maximum of 3 percent by weight passing ASTM D1140, No. 200 sieve, or 1-1/2 inches and no more than 2 percent by weight passing the No. 4 size sieve or coarse aggregate Size 57, 67, or 77 and conforming to th...

	7.     Utility Bedding Material:
	a. Except as specified otherwise in the individual piping section, provide bedding for
	buried piping in accordance with AWWA C600, Type 4, except as specified
	herein.  Backfill to top of pipe shall be compacted to 95 percent of ASTM D698
	maximum density. Plastic piping shall have bedding to spring line of pipe. Provide
	ASTM D2321 materials as follows:
	i.  Class I:  Angular, 0.25 to 1.5 inches, graded stone, including a number of
	fill materials that have regional significance such as coral, slag, cinders,
	crushed stone, and crushed shells.
	ii.  Class II:  Coarse sands and gravels with maximum particle size of 1.5
	inches, including various graded sands and gravels containing small
	percentages of fines, generally granular and non-cohesive, either wet or
	dry.  Soil Types GW, GP, SW, and SP are included in this class as
	specified in ASTM D2487.

	8.     Filter Fabric:
	Provide a pervious sheet of polyester, nylon, glass or polypropylene ultraviolet resistant filaments woven, spun bonded, fused, or otherwise manufactured into a non-raveling fabric with uniform thickness and strength.  Fabric shall have the following ...

	a. Buried Warning and Identification Tape:
	i.    Polyethylene plastic and metallic core or metallic-faced, acid- and alkali-
	resistant, polyethylene plastic warning tape manufactured specifically for
	warning and identification of buried utility lines.
	ii.   Provide tape on rolls, 3 inch minimum width, color coded as specified below
	for the intended utility with warning and identification imprinted in bold black
	letters continuously over the entire tape length.  Warning and identification to
	read, "CAUTION, BURIED (intended service) LINE BELOW" or similar
	wording.  Color and printing shall be permanent, unaffected by moisture or
	soil.

	9.    Warning Tape for Metallic Piping:
	Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of tape shall be 0.003 inch.  Tape shall have a minimum strength of 1500 psi lengthwise, and 1250 psi cro...

	10.  Detectable Warning Tape for Non-Metallic Piping:
	Polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of the tape shall be 0.004 inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Tape sh...

	11.  Backfill and Fill Material:
	ASTM D2487, classification GW, GP, GM, GC, SW, SP, SM with a maximum ASTM D4318 liquid limit of 35, maximum ASTM D4318 of 25 percent by weight passing ASTM D1140, No. 200 sieve.




	PART 3 EXECUTION
	3.01. Protection
	A.   Shoring and Sheeting:  Provide shoring, bracing, trench boxes and sheeting where required by
	OSHA 29 CFR 1926 Subpart P, include provisions in the shoring and sheeting plan that will
	accomplish the following:  Prevent undermining of pavements, foundations, and slabs.  Prevent
	slippage or movement in banks or slopes adjacent to the excavation.

	3.02. SURFACE PROTECTION
	3.03. EXCAVATION
	D.   Structures with Spread Footings:
	1.  Ensure that footing subgrades have been inspected and approved by the Owner prior to
	concrete placement. Fill over excavations with concrete during foundation placement.

	3.04. Subgrade Preparation
	3.05. Filling and backfilling
	3.06. Buried Warning and identification tape
	3.07. Compaction
	1.   General Site:  Compact underneath areas designated for vegetation and areas outside the
	5-foot line of the paved area or structure to 95 percent of ASTM D698.

	3.08. Finish operations
	A.   Grading:  Finish grades as indicated within one-tenth of one foot. Grade areas to drain water
	away from structures. Maintain areas free of trash and debris. For existing grades that will
	remain but which were disturbed by Contractor's operations, grade as directed.

	3.09. disposition of surplus material
	3.10. Field quality control
	A.   Sampling:
	1. Fill and Backfill Material Testing:
	2.      Select Material Testing:
	3. Porous Fill Testing:
	4. Density Tests:
	5. Moisture Content Tests:
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	1.02. REFERENCE STANDARDS
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	1.03. DEFINITIONS
	A. Capillary Water Barrier:
	1.     A layer of clean, poorly graded crushed rock, stone, or natural sand or gravel having a
	high porosity which is placed beneath a building slab with or without a vapor barrier to cut
	off the capillary flow of pore water to the area immediately below a slab.

	B. Degree of Compaction:
	1. Degree of compaction is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D698, for general soil types, abbreviated as percent laboratory maximum density.
	C.    Hard Materials:
	1. Weathered rock, dense consolidated deposits, or conglomerate materials which are not included in the definition of "rock" but which usually require the use of heavy excavation equipment, ripper teeth, or jack hammers for removal.
	D.   Rock
	1. Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or foliated masses or conglomerate deposits, neither of which can be removed without systematic drilling and blasting, drilling and the use of expansion jacks or f...
	E.   Pile Supported Structure
	1. As used herein, a structure where both the foundation and floor slab are pile supported.


	1.04. SUBMITTALS
	A.    SUBMIT 15 DAYS PRIOR TO STARTING WORK:
	Shoring and Sheeting Plan;
	Test Reports;
	Borrow site testing;
	Fill and backfill test;
	Select material test;
	Porous fill test for capillary water;
	Density tests;
	Moisture content tests.

	1.05. CRITERIA FOR BIDDING
	A. Base bids on the following criteria:
	1. Surface elevations are as indicated.
	2.  Pipes or other artificial obstructions, except those indicated, will not be encountered.
	3. Ground water elevations indicated by the boring log were those existing at the time subsurface investigations were made and do not necessarily represent ground water elevation at the time of construction.
	4.  Ground water elevation is assumed to be 8 feet below existing surface elevation.
	5.  Material character is indicated by the boring logs.
	6. Hard materials and rock will not be encountered at 6 feet below existing surface elevations.
	7. Borrow material and bedding material in the quantities required is not available at the project site.
	8.  Blasting will not be permitted. Remove material in an approved manner.

	1.06. REQUIREMENTS FOR OFF-SITE SOIL
	A. Soils brought in from off-site for use as backfill shall be tested for petroleum hydrocarbons, BTEX, PCBs and HW characteristics (including toxicity, ignitability, corrosivity, and reactivity). Backfill shall not contain concentrations of these ana...

	1.07. QUALITY CONTROL
	A.    Shoring and Sheeting Plan:
	1. Submit drawings and calculations, certified by a registered professional engineer, describing the methods for shoring and sheeting of excavations.  Drawings shall include material sizes and types, arrangement of members, and the sequence and method...
	B. Utilities:

	1.08. DELIVERY, STORAGE, AND HANDLING
	A.    Perform in a manner to prevent contamination or segregation of materials.

	PART 2  PRODUCTS
	2.01. system description
	A. Soil materials:
	Provide materials conforming to the respective specifications and other requirements specified below. Submit manufacturer's product specification, standard drawings or catalog cuts.
	1.      Satisfactory Materials:
	Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC,GP-GC, GM-GC, SW, SP free of debris, roots, wood, scrap material, vegetation, refuse, soft unsound particles, and deleterious, or objectionable materials.  Unless specified otherwi...

	2.      Unsatisfactory Materials:
	Materials which do not comply with the requirements for satisfactory materials. Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from previous construction.  Unsatisfactory material also includes material classified as...

	3.      Cohesionless and Cohesive Materials:
	Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM,
	SP-SM, and SM shall be identified as cohesionless only when the fines are nonplastic (plasticity index equals zero).  Materials classified as GM and SM will be identified as cohesive only when the fines have a plasticity index greater than zero.

	4.     Common Fill:
	Approved, unclassified soil material with the characteristics required to compact to the soil density specified for the intended location.

	5.     Topsoil:
	Natural, friable soil representative of productive, well-drained soils in the area, free of subsoil, stumps, rocks larger than one inch diameter, brush, weeds, toxic substances, and other material detrimental to plant growth.  Amend topsoil pH range t...

	6.      Porous Fill for Capillary Water Barrier:
	ASTM C33/C33M fine aggregate grading with a maximum of 3 percent by weight passing ASTM D1140, No. 200 sieve, or 1-1/2 inches and no more than 2 percent by weight passing the No. 4 size sieve or coarse aggregate Size 57, 67, or 77 and conforming to th...

	7.     Utility Bedding Material:
	a. Except as specified otherwise in the individual piping section, provide bedding for
	buried piping in accordance with AWWA C600, Type 4, except as specified
	herein.  Backfill to top of pipe shall be compacted to 95 percent of ASTM D698
	maximum density. Plastic piping shall have bedding to spring line of pipe. Provide
	ASTM D2321 materials as follows:
	i.  Class I:  Angular, 0.25 to 1.5 inches, graded stone, including a number of
	fill materials that have regional significance such as coral, slag, cinders,
	crushed stone, and crushed shells.
	ii.  Class II:  Coarse sands and gravels with maximum particle size of 1.5
	inches, including various graded sands and gravels containing small
	percentages of fines, generally granular and non-cohesive, either wet or
	dry.  Soil Types GW, GP, SW, and SP are included in this class as
	specified in ASTM D2487.

	8.     Filter Fabric:
	Provide a pervious sheet of polyester, nylon, glass or polypropylene ultraviolet resistant filaments woven, spun bonded, fused, or otherwise manufactured into a non-raveling fabric with uniform thickness and strength.  Fabric shall have the following ...

	a. Buried Warning and Identification Tape:
	i.    Polyethylene plastic and metallic core or metallic-faced, acid- and alkali-
	resistant, polyethylene plastic warning tape manufactured specifically for
	warning and identification of buried utility lines.
	ii.   Provide tape on rolls, 3 inch minimum width, color coded as specified below
	for the intended utility with warning and identification imprinted in bold black
	letters continuously over the entire tape length.  Warning and identification to
	read, "CAUTION, BURIED (intended service) LINE BELOW" or similar
	wording.  Color and printing shall be permanent, unaffected by moisture or
	soil.

	9.    Warning Tape for Metallic Piping:
	Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of tape shall be 0.003 inch.  Tape shall have a minimum strength of 1500 psi lengthwise, and 1250 psi cro...

	10.  Detectable Warning Tape for Non-Metallic Piping:
	Polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of the tape shall be 0.004 inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Tape sh...

	11.  Backfill and Fill Material:
	ASTM D2487, classification GW, GP, GM, GC, SW, SP, SM with a maximum ASTM D4318 liquid limit of 35, maximum ASTM D4318 of 25 percent by weight passing ASTM D1140, No. 200 sieve.




	PART 3 EXECUTION
	3.01. Protection
	A.   Shoring and Sheeting:  Provide shoring, bracing, trench boxes and sheeting where required by
	OSHA 29 CFR 1926 Subpart P, include provisions in the shoring and sheeting plan that will
	accomplish the following:  Prevent undermining of pavements, foundations, and slabs.  Prevent
	slippage or movement in banks or slopes adjacent to the excavation.

	3.02. SURFACE PROTECTION
	3.03. EXCAVATION
	D.   Structures with Spread Footings:
	1.  Ensure that footing subgrades have been inspected and approved by the Owner prior to
	concrete placement. Fill over excavations with concrete during foundation placement.

	3.04. Subgrade Preparation
	3.05. Filling and backfilling
	3.06. Buried Warning and identification tape
	3.07. Compaction
	1.   General Site:  Compact underneath areas designated for vegetation and areas outside the
	5-foot line of the paved area or structure to 95 percent of ASTM D698.

	3.08. Finish operations
	A.   Grading:  Finish grades as indicated within one-tenth of one foot. Grade areas to drain water
	away from structures. Maintain areas free of trash and debris. For existing grades that will
	remain but which were disturbed by Contractor's operations, grade as directed.

	3.09. disposition of surplus material
	3.10. Field quality control
	A.   Sampling:
	1. Fill and Backfill Material Testing:
	2.      Select Material Testing:
	3. Porous Fill Testing:
	4. Density Tests:
	5. Moisture Content Tests:
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	C. ASTM C33/C33M – (2018) Standard Specification for Concrete Aggregates
	D. ASTM C136/C136M - (2019) Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates
	E. ASTM D698 – (2012; E2014; E2015) Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/cu. Ft.) (600 kN-m/cu. m.))
	F. ASTM D1140 – (2017) Standard Test Methods for Determining the Amount of Material Finer than 75-µm (No. 200) Sieve in Soils by Washing
	G. ASTM D1556/D1556M – (2015; E2016) Standard Test Method for Density and Unit Weight of Soil in Place by Sand-Cone Method
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	W. OSHA 29 CFR 1926 SUBPART P – Occupational Safety and Health Administration Construction Industry Excavation Requirements

	1.03. DEFINITIONS
	A. Capillary Water Barrier:
	1.     A layer of clean, poorly graded crushed rock, stone, or natural sand or gravel having a
	high porosity which is placed beneath a building slab with or without a vapor barrier to cut
	off the capillary flow of pore water to the area immediately below a slab.

	B. Degree of Compaction:
	1. Degree of compaction is expressed as a percentage of the maximum density obtained by the test procedure presented in ASTM D698, for general soil types, abbreviated as percent laboratory maximum density.
	C.    Hard Materials:
	1. Weathered rock, dense consolidated deposits, or conglomerate materials which are not included in the definition of "rock" but which usually require the use of heavy excavation equipment, ripper teeth, or jack hammers for removal.
	D.   Rock
	1. Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or foliated masses or conglomerate deposits, neither of which can be removed without systematic drilling and blasting, drilling and the use of expansion jacks or f...
	E.   Pile Supported Structure
	1. As used herein, a structure where both the foundation and floor slab are pile supported.
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	Porous fill test for capillary water;
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	1.05. CRITERIA FOR BIDDING
	A. Base bids on the following criteria:
	1. Surface elevations are as indicated.
	2.  Pipes or other artificial obstructions, except those indicated, will not be encountered.
	3. Ground water elevations indicated by the boring log were those existing at the time subsurface investigations were made and do not necessarily represent ground water elevation at the time of construction.
	4.  Ground water elevation is assumed to be 8 feet below existing surface elevation.
	5.  Material character is indicated by the boring logs.
	6. Hard materials and rock will not be encountered at 6 feet below existing surface elevations.
	7. Borrow material and bedding material in the quantities required is not available at the project site.
	8.  Blasting will not be permitted. Remove material in an approved manner.

	1.06. REQUIREMENTS FOR OFF-SITE SOIL
	A. Soils brought in from off-site for use as backfill shall be tested for petroleum hydrocarbons, BTEX, PCBs and HW characteristics (including toxicity, ignitability, corrosivity, and reactivity). Backfill shall not contain concentrations of these ana...

	1.07. QUALITY CONTROL
	A.    Shoring and Sheeting Plan:
	1. Submit drawings and calculations, certified by a registered professional engineer, describing the methods for shoring and sheeting of excavations.  Drawings shall include material sizes and types, arrangement of members, and the sequence and method...
	B. Utilities:

	1.08. DELIVERY, STORAGE, AND HANDLING
	A.    Perform in a manner to prevent contamination or segregation of materials.

	PART 2  PRODUCTS
	2.01. system description
	A. Soil materials:
	Provide materials conforming to the respective specifications and other requirements specified below. Submit manufacturer's product specification, standard drawings or catalog cuts.
	1.      Satisfactory Materials:
	Any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-GM, GC,GP-GC, GM-GC, SW, SP free of debris, roots, wood, scrap material, vegetation, refuse, soft unsound particles, and deleterious, or objectionable materials.  Unless specified otherwi...

	2.      Unsatisfactory Materials:
	Materials which do not comply with the requirements for satisfactory materials. Unsatisfactory materials also include man-made fills, trash, refuse, or backfills from previous construction.  Unsatisfactory material also includes material classified as...

	3.      Cohesionless and Cohesive Materials:
	Cohesionless materials include materials classified in ASTM D2487 as GW, GP, SW, and SP.  Cohesive materials include materials classified as GC, SC, ML, CL, MH, and CH. Materials classified as GM, GP-GM, GW-GM, SW-SM, SP-SM, and SM shall be identified...

	4.     Common Fill:
	Approved, unclassified soil material with the characteristics required to compact to the soil density specified for the intended location.

	5.     Topsoil:
	Natural, friable soil representative of productive, well-drained soils in the area, free of subsoil, stumps, rocks larger than one-inch diameter, brush, weeds, toxic substances, and other material detrimental to plant growth.  Amend topsoil pH range t...

	6.      Porous Fill for Capillary Water Barrier:
	ASTM C33/C33M fine aggregate grading with a maximum of 3 percent by weight passing ASTM D1140, No. 200 sieve, or 1-1/2 inches and no more than 2 percent by weight passing the No. 4 size sieve or coarse aggregate Size 57, 67, or 77 and conforming to th...

	7.     Utility Bedding Material:
	a. Except as specified otherwise in the individual piping section, provide bedding for
	buried piping in accordance with AWWA C600, Type 4, except as specified
	herein.  Backfill to top of pipe shall be compacted to 95 percent of ASTM D698
	maximum density. Plastic piping shall have bedding to spring line of pipe. Provide
	ASTM D2321 materials as follows:
	i.  Class I:  Angular, 0.25 to 1.5 inches, graded stone, including a number of
	fill materials that have regional significance such as coral, slag, cinders,
	crushed stone, and crushed shells.
	ii.  Class II:  Coarse sands and gravels with maximum particle size of 1.5
	inches, including various graded sands and gravels containing small
	percentages of fines, generally granular and non-cohesive, either wet or
	dry.  Soil Types GW, GP, SW, and SP are included in this class as
	specified in ASTM D2487.

	8.     Filter Fabric:
	Provide a pervious sheet of polyester, nylon, glass or polypropylene ultraviolet resistant filaments woven, spun bonded, fused, or otherwise manufactured into a non-raveling fabric with uniform thickness and strength.  Fabric shall have the following ...

	a. Buried Warning and Identification Tape:
	i.    Polyethylene plastic and metallic core or metallic-faced, acid- and alkali-
	resistant, polyethylene plastic warning tape manufactured specifically for
	warning and identification of buried utility lines.
	ii.   Provide tape on rolls, 3 inch minimum width, color coded as specified below
	for the intended utility with warning and identification imprinted in bold black
	letters continuously over the entire tape length.  Warning and identification to
	read, "CAUTION, BURIED (intended service) LINE BELOW" or similar
	wording.  Color and printing shall be permanent, unaffected by moisture or
	soil.

	9.    Warning Tape for Metallic Piping:
	Acid and alkali-resistant polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of tape shall be 0.003 inch.  Tape shall have a minimum strength of 1500 psi lengthwise, and 1250 psi cro...

	10.  Detectable Warning Tape for Non-Metallic Piping:
	Polyethylene plastic tape conforming to the width, color, and printing requirements specified above.  Minimum thickness of the tape shall be 0.004 inch.  Tape shall have a minimum strength of 1500 psi lengthwise and 1250 psi crosswise.  Tape sh...

	11.  Backfill and Fill Material:
	ASTM D2487, classification GW, GP, GM, GC, SW, SP, SM with a maximum ASTM D4318 liquid limit of 35, maximum ASTM D4318 of 25 percent by weight passing ASTM D1140, No. 200 sieve.
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	OSHA 29 CFR 1926 Subpart P, include provisions in the shoring and sheeting plan that will
	accomplish the following:  Prevent undermining of pavements, foundations, and slabs.  Prevent
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