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SE-310  
INVITATION  FOR  CONSTRUCTION  SERVICES  
  

PROJECT NAME:  Greene-Sumter Vehicular & Pedestrian Improvements  

PROJECT NUMBER:   H27-Z346  

PROJECT LOCATION:   Greene Street at Sumter Street, Columbia, SC  
  

BID SECURITY REQUIRED? Yes   No   NOTE: Contractor may be subject to a performance  
PERFORMANCE BOND REQUIRED? Yes   No   appraisal at the close of the project. 
PAYMENT BOND REQUIRED? Yes   No   CONSTRUCTION COST RANGE: $ $175,000 -$240,000  

DESCRIPTION OF PROJECT: Pedestrian improvements on Greene St. between Sumter St and existing decorative columns.  Removal 
of existing pavement and curb and gutter.  Regrading and installation of new asphalt pavement, concrete pavement, brick pavers & 
landscaping.  Small and minority business participation is encouraged.   

BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM: purchasing.sc.edu (See Facilities/Construction Solicitations & 
Awards)  

PLAN DEPOSIT AMOUNT: $ $0.00  IS DEPOSIT REFUNDABLE  Yes   No   N/A   
Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder.  Only those Bidding Documents/Plans 
obtained from the above listed source(s) are official.  Bidders that rely on copies of Bidding Documents/Plans obtained from any other source do so at their 
own risk.  All written communications with official plan holders & bidders WILL     WILL NOT  be via email or website posting. 

IN ADDITION TO THE ABOVE OFFICIAL SOURCE(S), BIDDING DOCUMENTS/PLANS ARE ALSO AVAILABLE AT: 
It is the Contractor's responsibility to download all documents from the purchasing website: http://purchasing.sc.edu  
  
All questions & correspondence concerning this Invitation shall be addressed to the A/E. 
A/E NAME: RB Todd Consulting Engineers  

A/E CONTACT:Bruce Todd, PE  
A/E ADDRESS: Street/PO Box:7436 Broad River Road, Suite 212  

City: Irmo  State: SC  ZIP: 29063-       
EMAIL: bruce@rbtodd.com  
TELEPHONE: 803-781-3141 x 306  FAX:        

  

AGENCY: University of South Carolina  
AGENCY PROJECT COORDINATOR:    Aimee Rish  
ADDRESS: Street/PO Box:743 Greene Street  

City: Columbia  State: SC  ZIP: 29208-       
EMAIL:    arish@fmc.sc.edu  
TELEPHONE:    803-777-2261  FAX:        

  

PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No   
PRE-BID DATE: 6/6/2017  TIME: 11:00AM  PLACE: Conf Rm 57 743 Greene St Cola SC  
BID CLOSING DATE: 6/20/2017  TIME: 1:00PM  PLACE: Conf Rm 53 743 Greene St Cola SC  
BID DELIVERY ADDRESSES: 

HAND-DELIVERY: MAIL SERVICE: 
Attn: Aimee Rish USC Facilities Center  Attn: Aimee Rish USC Facilities Center  
743 Greene Street  743 Greene Street  
Columbia, SC 29208  Columbia, SC 29208  

  

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

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

BID SUBMITTED BY:         
(Bidder's Name) 

BID SUBMITTED TO:         
(Owner’s Name) 

FOR: PROJECT  NAME:     Greene - Sumter Vehicular & Pedestrian Improvements  
PROJECT  NUMBER:    H27-Z346  

OFFER 

§ 1. In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the 
above-named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract 
with the Owner on the terms included in the Bidding Documents, and to perform all Work as specified or indicated 
in the Bidding Documents, for the prices and within the time frames indicated in this Bid and in accordance with the 
other terms and conditions of the Bidding Documents. 

§ 2. Pursuant to Section 11-35-3030(1) of the SC Code of Laws, as amended, Bidder has submitted Bid Security as 
follows in the amount and form required by the Bidding Documents: 

   Bid Bond with Power of Attorney    Electronic Bid Bond    Cashier's Check 
(Bidder check one) 

§ 3. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the 
effects of said Addenda into this Bid: 
(Bidder, check all that apply.  Note, there may be more boxes than actual addenda.  Do not check boxes that do not apply) 

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

§ 4. Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with 
the disposition of Bid Security.  Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked 
or withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the 
Bid Date, or for such longer period of time that Bidder may agree to in writing upon request of the Owner.  

§ 5. Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances, 
warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete 
the following items of construction work: 

§ 6.1 BASE BID WORK (as indicated in the Bidding Documents and generally described as follows):   Pedestrian 
improvements to Greene Street between Sumter Street on the west end and existing decorative columns on the east 
end. Removal of existing pavement and curb and gutter. Regrading and installation of new asphalt pavement, 
concrete pavement, pavers and landscaping.   

$ , which sum is hereafter called the Base Bid. 
(Bidder to insert Base Bid Amount on line above) 
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SE-330 
LUMP  SUM  BID  FORM 

§ 6.2 BID ALTERNATES as indicated in the Bidding Documents and generally described as follows: 

ALTERNATE # 1 (Brief Description):   Add brick pavers to pedestrian crosswalk; reduce concrete depth  

 ADD TO or  DEDUCT FROM BASE BID:  $  

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

ALTERNATE # 2 (Brief Description):   Add planting and irrigation   

 ADD TO or  DEDUCT FROM BASE BID:  $  

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

ALTERNATE # 3 (Brief Description):          

 ADD TO or  DEDUCT FROM BASE BID:  $  

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

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

 
  UNIT OF 
No.   ITEM   MEASURE   ADD   DEDUCT  

  1.                       $    $  

  2.                       $    $  

  3.                       $    $  

  4.                       $    $  

  5.                       $    $  

  6.                       $    $  
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SE-330 
LUMP  SUM  BID  FORM 

§ 7. LISTING OF PROPOSED SUBCONTRACTORS PURSUANT TO SECTION 3020(b)(i), 
CHAPTER 35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED 
(See Instructions on the following page BF-2A) 

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

By License Classification 
and/or Subclassification 

(Completed by Owner) 

SUBCONTRACTOR'S 
PRIME CONTRACTOR'S 

NAME 
(Must be completed by Bidder) 

SUBCONTRACTOR'S 
PRIME CONTRACTOR'S 

SC LICENSE NUMBER 
(Requested, but not Required) 

BASE BID 

Electrical   

        

        

        

ALTERNATE #1 

        

        

        

        

ALTERNATE #2 

        

        

        

        

ALTERNATE #3 

        

        

        

        

 

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

 . 
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SE-330 
LUMP  SUM  BID  FORM 

 

INSTRUCTIONS FOR 
SUBCONTRACTOR LISTING 

 

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

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

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

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

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

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

5. Use of Multiple Subcontractors: 
a. If Bidder intends to use multiple subcontractors to perform the work of a single specialty listing, Bidder must 

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

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

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

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

8. Bidder’s failure to identify an entity (subcontractor or himself) to perform the work of a subcontractor specialty listed 
in the first column on the left will render the Bid non-responsive. 

http://www.llr.state.sc.us/POL/Contractors/PDFFiles/CLBClassificationAbbreviations.pdf


 

 BF 3 SE-330 

2016 Edition 

SE-330 
LUMP  SUM  BID  FORM 

§ 8. LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER 
THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY): 

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Owner upon the 
Owner’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and 
subcontractors, other than those listed in Section 7 above, that Bidder intends to use on the project.  Bidder 
acknowledges and agrees that this list is provided for purposes of determining responsibility and not pursuant to the 
subcontractor listing requirements of SC Code Ann § 11-35-3020(b)(i). 

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES 

a) CONTRACT TIME 

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be 
issued by the Owner.  Bidder agrees to substantially complete the Work within     45   Calendar Days 
from the Date of Commencement, subject to adjustments as provided in the Contract Documents. 

b) LIQUIDATED DAMAGES 

Bidder further agrees that from the compensation to be paid, the Owner shall retain as Liquidated Damages the 
amount of $    250.00   for each Calendar Day the actual construction time required to achieve 
Substantial Completion exceeds the specified or adjusted time for Substantial Completion as provided in the 
Contract Documents.  This amount is intended by the parties as the predetermined measure of compensation for 
actual damages, not as a penalty for nonperformance. 

§ 10. AGREEMENTS 

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

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be 
canceled for the convenience of, and without cost to, the State. 

c) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be 
responsible for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the 
Project canceled for any reason prior to the issuance of the Notice to Proceed.  

§ 11. ELECTRONIC BID BOND 

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the 
Principal and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA 
Document A310, Bid Bond, included in the Bidding Documents. 
 
ELECTRONIC BID BOND NUMBER:   

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

SC Contractor's License Number(s):  

Classification(s) & Limits:  

Subclassification(s) & Limits:  
 
 
By signing this Bid, the person signing reaffirms all representation and certification made by 
both the person signing and the Bidder, including without limitation, those appearing in Article 2 
of the Instructions to Bidders, is expressly incorporated by reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  
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SE-355 
PERFORMANCE  BOND  
KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        
       

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

Address:        
       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 
Name: The University of South Carolina   

Address: 743 Greene Street  
Columbia, SC 29208  

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

State Project Name:    Greene/Sumter Vehicular & Pedestrian Improvements  
State Project Number:  H27-Z346  
Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form: Pedestrian improvements to 
Greene Street between Sumter Street on the west end and existing decorative columns on the east end. Removal of 
existing pavement and curb and gutter. Regrading and installation of new asphalt pavement,concrete pavement, pavers 
and landscaping.   

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 
Name: RB Todd Consulting Enineers, Inc.   

Address: 7436 Broad River Road, Suite 212  
Irmo SC 29063  

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

 
CONTRACTOR SURETY 
 
By:    

(Seal) 

 
By:    

(Seal) 
 
Print Name:        

 
Print Name:        

 
Print Title:        

 
Print Title:        
(Attach Power of Attorney) 

 
Witness:   

 
Witness:   

 
(Additional Signatures, if any, appear on attached page) 
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SE-355 
PERFORMANCE BOND  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

11.2 Contractor Default: Failure of the Contractor, which has 
neither been remedied nor waived, to perform the Contract 
or otherwise to comply with the terms of the Contract. 
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LABOR  &  MATERIAL  PAYMENT  BOND  
KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        
       

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

Address:        
       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 
Name: The University of South Carolina   

Address: 743 Greene Street  
Columbia, SC 29208  

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

State Project Name:    Greene/Sumter Vehicular & Pedestrian Improvements  
State Project Number:  H27-Z346  
Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form:  
Pedestrian improvements to Greene Street between Sumter Street on the west end and existing decorative columns on 
the east end. Removal of existing pavement and curb and gutter. Regrading and installation of new asphalt pavement, 
concrete pavement, pavers and landscaping.  

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 
Name: RB Todd Consulting Engineers, Inc.  

Address: 7436 Broad River Road, Suite 212  
Irmo SC 29063  

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

 
CONTRACTOR SURETY 
 
By:   

(Seal) 

 
By:   

(Seal) 
 
Print Name:        

 
Print Name:        

 
Print Title:        

 
Print Title:        
(Attach Power of Attorney) 

 
Witness:   

 
Witness:   

 
(Additional Signatures, if any, appear on attached page) 
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SE-357 
LABOR & MATERIAL PAYMENT BOND  
NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  
1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency to pay for all labor, materials and 
equipment required for use in the performance of the Contract, 
which is incorporated herein by reference. 
2. With respect to the Agency, this obligation shall be null and 
void if the Contractor: 
2.1 Promptly makes payment, directly or indirectly, for all sums 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

CHANGE  ORDER  TO  CONSTRUCTION  CONTRACT 
  

AGENCY:    The University of South Carolina  
PROJECT NAME:    Greene/Sumter Streets Vehicular & Pedestrian Improvements  
PROJECT NUMBER:   H27-Z346  
  

CONTRACTOR:        CONTRACT DATE:        
  
This Contract is changed as follows: (Insert description of change in space provided below) 
      
  
ADJUSTMENTS IN THE CONTRACT SUM: 

1. Original Contract Sum:  $       

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

3. Contract Sum prior to this Change Order  $    0.00 

4. Amount of this Change Order:        

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

ADJUSTMENTS IN THE CONTRACT TIME: 
1. Original Substantial Completion Date:        

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

3. Change in Days for this Change Order       Days 

4. New Substantial Completion Date:        
  

CONTRACTOR ACCEPTANCE: 
 
BY:  Date:         

(Signature of Representative) 
Print Name:         

 
A/E RECOMMENDATION FOR ACCEPTANCE: 

 
BY:  Date:         

(Signature of Representative) 
Print Name:         

 
AGENCY ACCEPTANCE AND CERTIFICATION: 

 
BY:  Date:         

(Signature of Representative) 
Print Name:         

Change is within Agency Construction Contract Change Order Certification of: $          Yes   No   
  
Office of the State Engineer Authorization for change exceeding Agency Construction Contract Change Order Certification: 

AUTHORIZED BY:  DATE:        
(OSE Project Manager) 

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

 FOR CONSTRUCTION PROJECTS 

 

WORK AREAS 

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

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

and safety and directional signage. 

 

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

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

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

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

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

 

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

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

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

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

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

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

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

 

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

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

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

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

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

CAMPUS VEHICLE EXPECTATIONS (below) for additional information. 

 

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

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

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

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

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

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

 

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

disturbances are made. 

 

PROJECT FENCING 

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

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

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

sandbags shall be replaced immediately. 

 

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

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

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

 

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

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

in a neat and orderly fashion throughout the project. 

 

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

than 3 consecutive calendar days. 

 

BEHAVIOR 

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

prohibited. 

 

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

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

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

violation. 

 

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

tobacco-free campus. 

 

HAZARDOUS MATERIALS & SAFETY COMPLIANCE 

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

or sub-contractor(s). 

 

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

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

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

review. 

 

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

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

approved by the USC Project Manager. 

 

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

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

Safety Unit will arrive to assist in the inspection. 

 

LANDSCAPE & TREE PROTECTION 

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

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

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

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

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

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

 

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

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

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

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

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

protection fencing. 

 

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

 

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

protective measures shall be taken:  

 

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

mulch. 

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

mulch. 

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

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

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

supplemented throughout the project to keep matting structurally functional. 

 

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

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

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

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

(for trees over 8”). 

 

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

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

subject to remediation. 

 

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

remediated before final payment is made. 

 

TEMPORARY FACILITIES 

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

arrangements are made with the USC Project Manager. 

 

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

unless prior arrangements are made with the USC Project Manager. 

 

CAMPUS KEYS 

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

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

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

 

WELDING  

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

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

 

PROJECT EVALUATION & CLOSE-OUT 

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

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

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

Performance rating will be established. 

 

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

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

 

CAMPUS VEHICLE EXPECTATIONS 

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

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

Pendleton Street parking garage. 

 

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

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

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

 

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

landscaped areas. 

 

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

responsible for damages and restoration expense. 

 

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

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

 

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

structures, fixtures and signage. 

 

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

Center.  

 

 





Project Name: Greene – Sumter Vehicular & Pedestrian Improvements 
 
Project Number: H27-Z356 
 
University of South Carolina 
 

 
 
 

CONTRACTOR’S ONE YEAR GUARANTEE 
 
STATE OF SOUTH CAROLINA 
 
COUNTY OF RICHLAND 
 
WE__________________________________________________________________________ 
as Contractor on the above-named project, do hereby guarantee that all work executed under the  
requirements of the Contract Documents shall be free from defects due to faulty materials and /or  
workmanship for a period of one (1) year from date of acceptance of the work by the Owner and/or  
Architect/Engineer;  and hereby agree to remedy defects due to faulty materials and/or workmanship, and  
pay for any damage resulting wherefrom, at no cost to the Owner, provided; however, that the 
following are excluded from this guarantee; 
 
 
      Defects or failures resulting from abuse by Owner. 
 
       Damage caused by fire, tornado, hail, hurricane, acts of God, wars, riots, or civil commotion. 
 
_________________________________________     
[Name of Contracting Firm] 
 
 

*By________________________________ 
 
  Title_______________________________ 
 

 
 

*Must be executed by an office of the Contracting  
  Firm. 
 
 
SWORN TO  before me this  
__________ day of ___________, 2____  (seal) 
 
_________________________State  
 
My commission expires __________________ 
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SUMMARY 011000 - 1 

SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

1. Work covered by the Contract Documents. 
2. Type of the Contract. 
3. Products ordered in advance. 
4. Use of premises. 
5. Owner's occupancy requirements. 
6. Work restrictions. 
7. Specification formats and conventions. 

B. Related Sections include the following: 

 
1. NA 

1.3 WORK COVERED BY CONTRACT DOCUMENTS 

A. Project Identification:  Greene Street Pedestrian Improvements 

1. Project Location:  Greene Street east of Sumter Street 

B. Owner:  University of South Carolina 

1. Owner's Representative:  Emily Jones 

C. Engineer:  Bruce Todd, P.E., RB Todd Consulting Engineers, Inc. 

D. Contractor:  N/A. 

E. The Work consists of the following: 

1. The Work includes removal of existing pavement and curb and gutter. Re-grading and installation 
of new asphalt pavement, concrete pavement, pavers and landscaping. 
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1.4 TYPE OF CONTRACT 

A. Project will be constructed under a single prime contract. 

1.5 USE OF PREMISES 

A. General:  The Contractor shall have limited use of premises for construction operations as indicated on 
Drawings by the Contract limits. 

B. Use of Site:  Limit use of premises to areas within the Contract limits indicated.  Do not disturb portions 
of Project site beyond areas in which the Work is indicated. 

1. Owner Occupancy:  Allow for Owner occupancy of Project site. 
2. Driveways and Entrances:  Keep driveways and entrances serving premises clear and available to 

Owner, Owner's employees, and emergency vehicles at all times.  Do not use these areas for 
parking or storage of materials. 

a. Schedule deliveries to minimize use of driveways and entrances. 
b. Schedule deliveries to minimize space and time requirements for storage of materials and 

equipment on-site. 

1.6 OWNER'S OCCUPANCY REQUIREMENTS 

A. Full Owner Occupancy:  Owner will occupy site and existing building during entire construction period.  
Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  
Perform the Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits, 
unless otherwise indicated. 
1. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's operations. 

B. Owner Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy and to place 
and install equipment in completed areas of facility, before Substantial Completion, provided such 
occupancy does not interfere with completion of the Work.  Such placement of equipment and partial 
occupancy shall not constitute acceptance of the total Work. 

1. Engineer will prepare a Certificate of Substantial Completion for each specific portion of the Work 
to be occupied before Owner occupancy. 

2. Obtain a Certificate of Occupancy from authorities having jurisdiction before Owner occupancy. 

1.7 WORK RESTRICTIONS 

A. On-Site Work Hours:  8:00 a.m. to 6:00 p.m. 

1. Weekend Hour:  8:00 a.m. to 6:00 p.m. 

B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted under the following conditions and then only after arranging to provide temporary utility 
services according to requirements indicated: 
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1. Notify Engineer and Owner not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Engineer's and/or Owner's] written permission. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 011000 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements for handling and processing Contract 
modifications. 

B. Related Sections include the following: 
1. Division 01 Section "Product Requirements" for administrative procedures for handling requests 

for substitutions made after Contract award. 

1.3 MINOR CHANGES IN THE WORK 

A. Engineer will issue supplemental instructions authorizing Minor Changes in the Work, not involving 
adjustment to the Contract Sum or the Contract Time, in written form. 

1.4 PROPOSAL REQUESTS 

A. Owner-Initiated Proposal Requests:  Engineer will issue a detailed description of proposed changes in the 
Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the 
description will include supplemental or revised Drawings and Specifications. 

1. Proposal Requests issued by Engineer are for information only.  Do not consider them instructions 
either to stop work in progress or to execute the proposed change. 

2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation 
estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the 
change. 

a. Include a list of quantities of products required or eliminated and unit costs, with total 
amount of purchases and credits to be made.  If requested, furnish survey data to 
substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade 
discounts. 

c. Include costs of labor and supervision directly attributable to the change. 
d. Include an updated Contractor's Construction Schedule that indicates the effect of the 

change, including, but not limited to, changes in activity duration, start and finish times, and 
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activity relationship.  Use available total float before requesting an extension of the Contract 
Time. 

B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to the Contract, 
Contractor may propose changes by submitting a request for a change to Engineer. 

1. Include a statement outlining reasons for the change and the effect of the change on the Work.  
Provide a complete description of the proposed change.  Indicate the effect of the proposed change 
on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs, with total amount of 
purchases and credits to be made.  If requested, furnish survey data to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts. 
4. Include costs of labor and supervision directly attributable to the change. 
5. Include an updated Contractor's Construction Schedule that indicates the effect of the change, 

including, but not limited to, changes in activity duration, start and finish times, and activity 
relationship.  Use available total float before requesting an extension of the Contract Time. 

6. Comply with requirements in Division 01 Section "Product Requirements" if the proposed change 
requires substitution of one product or system for product or system specified. 

C. Proposal Request Form:  Use forms identified in the contract. 

1.5 CHANGE ORDER PROCEDURES 

A. On Owner's approval of a Proposal Request, Contractor will submit to Engineer a Change Order for 
signatures of Owner and Contractor on Form SE – 480 “Construction Change Order” with appropriate 
documentation attached. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section specifies administrative and procedural requirements necessary to prepare and 
process Applications for Payment. 

B. Related Sections include the following: 
1. Division 01 Section "Contract Modification Procedures" for administrative procedures 

for handling changes to the Contract. 

1.3 DEFINITIONS 

A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract 
Sum to various portions of the Work and used as the basis for reviewing Contractor's 
Applications for Payment. 

1.4 SCHEDULE OF VALUES 

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 
Contractor's Construction Schedule 

1. Correlate line items in the Schedule of Values with other required administrative forms 
and schedules, including the following: 

a. Application for Payment forms with Continuation Sheets. 
b. Contractor's Construction Schedule. 

2. Submit the Schedule of Values to Engineer at earliest possible date but no later than 
seven days before the date scheduled for submittal of initial Applications for Payment. 

B. Format and Content:  Use AIA Document G703 

1. Provide a breakdown of the Contract Sum in enough detail to facilitate continued 
evaluation of Applications for Payment and progress reports.  Coordinate with the Project 
Manual table of contents.   
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2. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 
3. Provide a separate line item in the Schedule of Values for each part of the Work where 

Applications for Payment may include materials or equipment purchased or fabricated 
and stored, but not yet installed. 

a. Differentiate between items stored on-site and items stored off-site.  If specified, 
include evidence of insurance or bonded warehousing. 

4. Provide separate line items in the Schedule of Values for initial cost of materials, for each 
subsequent stage of completion, and for total installed value of that part of the Work. 

 
5. Each item in the Schedule of Values and Applications for Payment shall be complete.  

Include total cost and proportionate share of general overhead and profit for each item. 

a. Temporary facilities and other major cost items that are not direct cost of actual 
work-in-place may be shown either as separate line items in the Schedule of 
Values or distributed as general overhead expense, at Contractor's option. 

6. Schedule Updating:  Update and resubmit the Schedule of Values before the next 
Applications for Payment when Change Orders or Construction Change Directives result 
in a change in the Contract Sum. 

1.5 APPLICATIONS FOR PAYMENT 

A. Each Application for Payment shall be consistent with previous applications and payments as 
certified by Engineer and paid for by Owner. 

1. Initial Application for Payment, Application for Payment at time of Substantial 
Completion, and final Application for Payment may involve additional requirements. 

B. Payment Application Times:  The date for each progress payment is indicated in the Agreement 
between Owner and Contractor.  The period of construction Work covered by each Application 
for Payment is the period indicated in the Agreement. 

C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 Continuation 
Sheets as form for Applications for Payment. 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person 
authorized to sign legal documents on behalf of Contractor.  Engineer will return incomplete 
applications without action. 

1. Entries shall match data on the Schedule of Values and Contractor's Construction 
Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued before last 
day of construction period covered by application. 
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E. Transmittal:  Submit 3 signed and notarized original copies of each Application for Payment to 
Engineer by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien 
and similar attachments if required. 

1. Transmit each copy with a transmittal form listing attachments and recording appropriate 
information about application. 

F. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable to Owner. 

G. Initial Application for Payment:  Administrative actions and submittals that must precede or 
coincide with submittal of first Application for Payment include the following: 

1. List of subcontractors. 
2. Schedule of Values. 
3. Contractor's Construction Schedule (preliminary if not final). 
4. Submittals Schedule (preliminary if not final). 
5. Copies of building permits. 

H. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial 
Completion, submit an Application for Payment showing 100 percent completion for portion of 
the Work claimed as substantially complete. 

1. Include documentation supporting claim that the Work is substantially complete and a 
statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 
previously for Owner occupancy of designated portions of the Work. 

I. Final Payment Application:  Submit final Application for Payment with releases and supporting 
documentation not previously submitted and accepted, including, but not limited, to the 
following: 

1. Evidence of completion of Project closeout requirements. 
2. Insurance certificates for products and completed operations where required and proof 

that taxes, fees, and similar obligations were paid. 
3. Updated final statement, accounting for final changes to the Contract Sum. 
4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims." 
5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 
6. AIA Document G707, "Consent of Surety to Final Payment." 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative provisions for coordinating construction operations on 
Project including, but not limited to, the following: 

1. Coordination Drawings. 
2. Administrative and supervisory personnel. 
3. Project meetings. 
4. Requests for Interpretation (RFIs). 

B. Related Sections include the following: 
1. Division 01 Section "Execution" for procedures for coordinating general installation and 

field-engineering services, including establishment of benchmarks and control points. 
2. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract. 

1.3 DEFINITIONS 

A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract 
Documents. 

1.4 COORDINATION 

A. Coordination:  Coordinate construction operations included in different Sections of the 
Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate 
construction operations, included in different Sections that depend on each other for proper 
installation, connection, and operation. 

1. Schedule construction operations in sequence required to obtain the best results where 
installation of one part of the Work depends on installation of other components, before 
or after its own installation. 

2. Coordinate installation of different components with other contractors to ensure 
maximum accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 
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4. Where availability of space is limited, coordinate installation of different components to 
ensure maximum performance and accessibility for required maintenance, service, and 
repair of all components, including mechanical and electrical. 

B. Prepare memoranda for distribution to each party involved, outlining special procedures 
required for coordination.  Include such items as required notices, reports, and list of attendees 
at meetings. 

1. Prepare similar memoranda for Owner and separate contractors if coordination of their 
Work is required. 

C. Administrative Procedures:  Coordinate scheduling and timing of required administrative 
procedures with other construction activities and activities of other contractors to avoid conflicts 
and to ensure orderly progress of the Work.  Such administrative activities include, but are not 
limited to, the following: 

1. Preparation of Contractor's Construction Schedule. 
2. Preparation of the Schedule of Values. 
3. Delivery and processing of submittals. 
4. Progress meetings. 
5. Preinstallation conferences. 
6. Project closeout activities. 
7. Startup and adjustment of systems. 
8. Project closeout activities. 

1.5 SUBMITTALS 

1. N/A 

1.6 PROJECT MEETINGS 

A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise 
indicated. 

1. Attendees:  Inform participants and others involved, and individuals whose presence is 
required, of date and time of each meeting.  Notify Owner and Engineer of scheduled 
meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees. 
3. Minutes:  Record significant discussions and agreements achieved.  Distribute the 

meeting minutes to everyone concerned, including Owner and Engineer, within three 
days of the meeting. 

B. Preconstruction Conference:  Schedule a preconstruction conference before starting 
construction, at a time convenient to Owner and Engineer, but no later than 5 days after 
execution of the Agreement.  Hold the conference at Project site or another convenient location.  
Conduct the meeting to review responsibilities and personnel assignments. 
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1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; 
Contractor and its superintendent; major subcontractors; suppliers; and other concerned 
parties shall attend the conference.  All participants at the conference shall be familiar 
with Project and authorized to conclude matters relating to the Work. 

2. Agenda:  Discuss items of significance that could affect progress, including the 
following: 

a. Tentative construction schedule. 
b. Critical work sequencing and long-lead items. 
c. Designation of key personnel and their duties. 
d. Procedures for processing field decisions and Change Orders. 
e. Procedures for RFIs. 
f. Procedures for testing and inspecting. 
g. Procedures for processing Applications for Payment. 
h. Distribution of the Contract Documents. 
i. Submittal procedures. 
j. Preparation of Record Documents. 
k. Use of the premises and existing building. 
l. Work restrictions. 
m. Owner's occupancy requirements. 
n. Responsibility for temporary facilities and controls. 
o. Construction waste management and recycling. 
p. Parking availability. 
q. Office, work, and storage areas. 
r. Equipment deliveries and priorities. 
s. First aid. 
t. Security. 
u. Progress cleaning. 
v. Working hours. 

3. Minutes:  Record and distribute meeting minutes. 

C. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of 
meetings with preparation of payment requests. 

1. Attendees:  In addition to representatives of Owner and Engineer, each contractor, 
subcontractor, supplier, and other entity concerned with current progress or involved in 
planning, coordination, or performance of future activities shall be represented at these 
meetings.  All participants at the conference shall be familiar with Project and authorized 
to conclude matters relating to the Work. 

2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review 
other items of significance that could affect progress.  Include topics for discussion as 
appropriate to status of Project. 

a. Contractor's Construction Schedule:  Review progress since the last meeting.  
Determine whether each activity is on time, ahead of schedule, or behind schedule, 
in relation to Contractor's Construction Schedule.  Determine how construction 
behind schedule will be expedited; secure commitments from parties involved to 
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do so.  Discuss whether schedule revisions are required to ensure that current and 
subsequent activities will be completed within the Contract Time. 

1) Review schedule for next period. 

b. Review present and future needs of each entity present, including the following: 

1) Interface requirements. 
2) Sequence of operations. 
3) Status of submittals. 
4) Deliveries. 
5) Off-site fabrication. 
6) Access. 
7) Site utilization. 
8) Temporary facilities and controls. 
9) Work hours. 
10) Hazards and risks. 
11) Progress cleaning. 
12) Quality and work standards. 
13) Status of correction of deficient items. 
14) Field observations. 
15) RFIs. 
16) Status of proposal requests. 
17) Pending changes. 
18) Status of Change Orders. 
19) Pending claims and disputes. 
20) Documentation of information for payment requests. 

3. Minutes:  Record the meeting minutes. 
4. Reporting:  Distribute minutes of the meeting to each party present and to parties who 

should have been present. 

a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress 
meeting where revisions to the schedule have been made or recognized.  Issue 
revised schedule concurrently with the report of each meeting. 

1.7 REQUESTS FOR INTERPRETATION (RFIs) 

A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, 
and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the 
form specified. 

1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor 
will be returned with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's 
work or work of subcontractors. 

B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and 
the following: 
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1. Project name. 
2. Date. 
3. Name of Contractor. 
4. Name of Engineer. 
5. RFI number, numbered sequentially. 
6. Specification Section number and title and related paragraphs, as appropriate. 
7. Drawing number and detail references, as appropriate. 
8. Field dimensions and conditions, as appropriate. 
9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time 

or the Contract Sum, Contractor shall state impact in the RFI. 
10. Contractor's signature. 
11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop 

Drawings, and other information necessary to fully describe items needing interpretation. 

a. Supplementary drawings prepared by Contractor shall include dimensions, 
thicknesses, structural grid references, and details of affected materials, 
assemblies, and attachments. 

C. Software-Generated RFIs:  Software-generated form with substantially the same content as 
indicated above. 

1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

D. Engineer's Action:  Engineer will review each RFI, determine action required, and return it.  
Allow seven working days for Engineer's response for each RFI.  RFIs received after 1:00 p.m. 
will be considered as received the following working day. 

1. The following RFIs will be returned without action: 

a. Requests for approval of submittals. 
b. Requests for approval of substitutions. 
c. Requests for coordination information already indicated in the Contract 

Documents. 
d. Requests for adjustments in the Contract Time or the Contract Sum. 
e. Requests for interpretation of Engineer's actions on submittals. 
f. Incomplete RFIs or RFIs with numerous errors. 

2. Engineer's action may include a request for additional information, in which case 
Engineer's time for response will start again. 

3. Engineer's action on RFIs that may result in a change to the Contract Time or the 
Contract Sum may be eligible for Contractor to submit Change Proposal according to 
Division 01 Section "Contract Modification Procedures." 

a. If Contractor believes the RFI response warrants change in the Contract Time or 
the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI 
response. 

E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response 
to affected parties.  Review response and notify Engineer within seven days if Contractor 
disagrees with response. 
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F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  
Submit log at Progress Meetings. Software log with not less than the following: 

1. Project name. 
2. Name and address of Contractor. 
3. Name and address of Engineer. 
4. RFI number including RFIs that were dropped and not submitted. 
5. RFI description. 
6. Date the RFI was submitted. 
7. Date Engineer's response was received. 
8. Identification of related Minor Change in the Work, Construction Change Directive, and 

Proposal Request, as appropriate. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013100 
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product 
Data, Samples, and other submittals. 

B. Related Sections include the following: 

1. Division 01 Section "Payment Procedures" for submitting Applications for Payment and the 
Schedule of Values. 

2. Division 01 Section "Project Management and Coordination" for submitting and distributing 
meeting and conference minutes and for submitting Coordination Drawings. 

3. Division 01 Section "Closeout Procedures" for submitting warranties. 
4. Divisions 02 through 49 Sections for specific requirements for submittals in those Sections. 

1.3 DEFINITIONS 

A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action. 

B. Informational Submittals:  Written information that does not require Engineer’s responsive action.  
Submittals may be rejected for not complying with requirements. 

1.4 SUBMITTAL PROCEDURES 

A. General:  Electronic copies of CAD Drawings of the Contract Drawings will be provided by Engineer for 
Contractor's use in preparing submittals. 

B. Coordination:  Coordinate preparation and processing of submittals with performance of construction 
activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 
related activities that require sequential activity. 

C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  
Time for review shall commence on Engineer’s receipt of submittal.  No extension of the Contract Time 
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will be authorized because of failure to transmit submittals enough in advance of the Work to permit 
processing, including resubmittals. 

1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if 
coordination with subsequent submittals is required. Engineer will advise Contractor when a 
submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial 
submittal. 

3. Resubmittal Review:  Allow 15 days for review of each resubmittal. 
4. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals may be 

transmitted simultaneously to Engineer and to Engineer's consultants, allow 15 days for review of 
each submittal.  Submittal will be returned to Engineer before being returned to Contractor. 

D. Identification:  Place a permanent label or title block on each submittal for identification. 

1. Indicate name of firm or entity that prepared each submittal on label or title block. 
2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's 

review and approval markings and action taken by Engineer. 
3. Include the following information on label for processing and recording action taken: 

a. Project name. 
b. Date. 
c. Name and address of Engineer. 
d. Name and address of Contractor. 
e. Name and address of subcontractor. 
f. Name and address of supplier. 
g. Name of manufacturer. 

E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents 
on submittals. 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer  observes 
noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal. 

1. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to 
Engineer. 

2. Additional copies submitted for maintenance manuals will not be marked with action taken and will 
be returned. 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit 
each submittal using a transmittal form.  Engineer will return submittals, without review received from 
sources other than Contractor. 

1. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, 
requests for data, revisions other than those requested by Engineer on previous submittals, and 
deviations from requirements in the Contract Documents, including minor variations and 
limitations.  Include same label information as related submittal. 

H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal. 
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1. Note date and content of previous submittal. 
2. Note date and content of revision in label or title block and clearly indicate extent of revision. 
3. Resubmit submittals until they are marked with approval notation from Engineer's action stamp>." 

I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, 
installers, authorities having jurisdiction, and others as necessary for performance of construction 
activities.  Show distribution on transmittal forms. 

J. Use for Construction:  Use only final submittals with mark indicating approval notation from Engineer's 
action stamp>" taken by Engineer. 

1.5 CONTRACTOR'S USE OF ENGINEER'S CAD FILES 

A. General:  At Contractor's written request, copies of Engineer's CAD files will be provided to Contractor 
for Contractor's use in connection with Project after executing Engineers Release Form.  

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. General:  Prepare and submit Action Submittals required by individual Specification Sections. 

B. Product Data:  Collect information into a single submittal for each element of construction and type of 
product or equipment. 

1. If information must be specially prepared for submittal because standard printed data are not 
suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 
3. Include the following information, as applicable: 

a. Manufacturer's written recommendations. 
b. Manufacturer's product specifications. 
c. Manufacturer's installation instructions. 
d. Standard color charts. 
e. Manufacturer's catalog cuts. 
f. Wiring diagrams showing factory-installed wiring. 
g. Printed performance curves. 
h. Operational range diagrams. 
i. Mill reports. 
j. Standard product operation and maintenance manuals. 
k. Compliance with specified referenced standards. 
l. Testing by recognized testing agency. 
m. Application of testing agency labels and seals. 
n. Notation of coordination requirements. 

4. Submit Product Data before or concurrent with Samples. 
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5. Number of Copies:  Submit three copies of Product Data, unless otherwise indicated.  Engineer 
will return two copies.  Mark up and retain one returned copy as a Project Record Document. 

C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop 
Drawings on reproductions of the Contract Documents or standard printed data, unless submittal of 
Engineer's CAD Drawings are otherwise permitted. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following 
information, as applicable: 

a. Dimensions. 
b. Identification of products. 
c. Fabrication and installation drawings. 
d. Roughing-in and setting diagrams. 
e. Wiring diagrams showing field-installed wiring, including power, signal, and control 

wiring. 
f. Shopwork manufacturing instructions. 
g. Templates and patterns. 
h. Schedules. 
i. Design calculations. 
j. Compliance with specified standards. 
k. Notation of coordination requirements. 
l. Notation of dimensions established by field measurement. 
m. Relationship to adjoining construction clearly indicated. 
n. Seal and signature of professional engineer if specified. 
o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings 
on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches  

3. Number of Copies:  Submit four opaque copies of each submittal, unless copies are required for 
operation and maintenance manuals.  Submit five copies where copies are required for operation 
and maintenance manuals.  Engineer will retain two copies; remainder will be returned. Mark up 
and retain one returned copy as a Project Record Drawing. 

D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these 
characteristics with other elements and for a comparison of these characteristics between submittal and 
actual component as delivered and installed. 

1. Transmit Samples that contain multiple, related components such as accessories together in one 
submittal package. 

2. Identification:  Attach label on unexposed side of Samples that includes the following: 

a. Generic description of Sample. 
b. Product name and name of manufacturer. 
c. Sample source. 
d. Number and title of appropriate Specification Section. 

3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control 
comparisons throughout the course of construction activity.  Sample sets may be used to determine 
final acceptance of construction associated with each set. 
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4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of 
units showing the full range of colors, textures, and patterns available. 

a. Number of Samples:  Submit two full set(s) of available choices where color, pattern, 
texture, or similar characteristics are required to be selected from manufacturer's product 
line.  Engineer will return submittal with options selected. 

5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same 
material to be used for the Work, cured and finished in manner specified, and physically identical 
with material or product proposed for use, and that show full range of color and texture variations 
expected.  Samples include, but are not limited to, the following:  partial sections of manufactured 
or fabricated components; small cuts or containers of materials; complete units of repetitively used 
materials; swatches showing color, texture, and pattern; color range sets; and components used for 
independent testing and inspection. 

a. Number of Samples:  Submit three sets of Samples.  Engineer will retain two Sample sets; 
remainder will be returned.  Mark up and retain one returned Sample set as a Project 
Record Sample. 

1) Submit a single Sample where assembly details, workmanship, fabrication 
techniques, connections, operation, and other similar characteristics are to be 
demonstrated. 

2) If variation in color, pattern, texture, or other characteristic is inherent in material 
or product represented by a Sample, submit at least three sets of paired units that 
show approximate limits of variations. 

E. Submittals Schedule:  Comply with requirements specified in Division 01 Section "Construction Progress 
Documentation." 

F. Application for Payment:  Comply with requirements specified in Division 01 Section "Payment 
Procedures." 

G. Schedule of Values:  Comply with requirements specified in Division 01 Section "Payment Procedures." 

2.2 INFORMATIONAL SUBMITTALS 

A. General:  Prepare and submit Informational Submittals required by other Specification Sections. 

1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  Engineer 
 will not return copies. 

2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity 
responsible for preparing certification.  Certificates and certifications shall be signed by an officer 
or other individual authorized to sign documents on behalf of that entity. 

3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section "Quality 
Requirements." 

B. Coordination Drawings:  Comply with requirements specified in Division 01 Section "Project 
Management and Coordination." 
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C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or 
person.  Include lists of completed projects with project names and addresses, names and addresses of 
Engineers and owners, and other information specified. 

D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with 
requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and 
Procedure Qualification Record (PQR) on AWS forms.  Include names of firms and personnel certified. 

E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer 
complies with requirements in the Contract Documents and, where required, is authorized by 
manufacturer for this specific Project. 

F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that 
manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing 
experience where required. 

G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product 
complies with requirements in the Contract Documents. 

H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material 
complies with requirements in the Contract Documents. 

I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting test results of material for compliance with requirements in the Contract 
Documents. 

J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer 
complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by 
manufacturer and witnessed by a qualified testing agency, or on comprehensive tests performed by a 
qualified testing agency. 

K. Schedule of Tests and Inspections:  Comply with requirements specified in Division 01 Section "Quality 
Requirements." 

L. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard 
form, indicating and interpreting results of field tests performed either during installation of product or 
after product is installed in its final location, for compliance with requirements in the Contract 
Documents. 

M. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal 
maintenance of products and equipment.  Comply with requirements specified in Division 01 Section 
"Operation and Maintenance Data." 

N. Design Data:  Prepare written and graphic information, including, but not limited to, performance and 
design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and 
other performance and design criteria and a summary of loads.  Include load diagrams if applicable.  
Provide name and version of software, if any, used for calculations.  Include page numbers. 

O. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's 
recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include 
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name of product and name, address, and telephone number of manufacturer.  Include the following, as 
applicable: 

1. Preparation of substrates. 
2. Required substrate tolerances. 
3. Sequence of installation or erection. 
4. Required installation tolerances. 
5. Required adjustments. 
6. Recommendations for cleaning and protection. 

P. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service 
representative's tests and inspections.  Include the following, as applicable: 

1. Name, address, and telephone number of factory-authorized service representative making report. 
2. Statement on condition of substrates and their acceptability for installation of product. 
3. Statement that products at Project site comply with requirements. 
4. Summary of installation procedures being followed, whether they comply with requirements and, if 

not, what corrective action was taken. 
5. Results of operational and other tests and a statement of whether observed performance complies 

with requirements. 
6. Statement whether conditions, products, and installation will affect warranty. 
7. Other required items indicated in individual Specification Sections. 

Q. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or 
bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of 
deductibles, if any, and term of the coverage. 

R. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to Engineer. 

1. Engineer will not review submittals that include MSDSs and will return the entire submittal for 
resubmittal. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and for compliance 
with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before 
submitting to Engineer. 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and 
location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's 
approval, and statement certifying that submittal has been reviewed, checked, and approved for 
compliance with the Contract Documents. 
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3.2 ENGINEER'S / ACTION 

A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return 
them without action. 

B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or 
modifications required, and return it.  Engineer  will stamp each submittal with an action stamp and will 
mark stamp appropriately to indicate action taken, as follows: 

C. Informational Submittals:  Engineer will review each submittal and will not return it, or will return it if it 
does not comply with requirements.  Engineer will forward each submittal to appropriate party. 

D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without 
review. 

E. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for quality assurance and quality control. 

B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  
These services do not relieve Contractor of responsibility for compliance with the Contract Document 
requirements. 

1. Specific quality-assurance and -control requirements for individual construction activities are 
specified in the Sections that specify those activities.  Requirements in those Sections may also 
cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance 
and -control procedures that facilitate compliance with the Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services required by 
Engineer, Owner or authorities having jurisdiction are not limited by provisions of this Section. 

C. Related Sections include the following: 
1. Divisions 02 through 49 Sections for specific test and inspection requirements. 

1.3 DEFINITIONS 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of 
the Work to guard against defects and deficiencies and substantiate that proposed construction will comply 
with requirements. 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution 
of the Work to evaluate that actual products incorporated into the Work and completed construction 
comply with requirements.  Services do not include contract enforcement activities performed by 
Engineer. 

C. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to verify 
performance characteristics. 

D. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project before 
products and materials are incorporated into the Work to verify performance or compliance with specified 
criteria. 
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E. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency 
qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product 
performance and compliance with industry standards. 

F. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., plant, mill, 
factory, or shop. 

G. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the 
Work and for completed Work. 

H. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory 
shall mean the same as testing agency. 

I. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, 
Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including 
installation, erection, application, and similar operations. 

1. Using a term such as "carpentry" does not imply that certain construction activities must be 
performed by accredited or unionized individuals of a corresponding generic name, such as 
"carpenter."  It also does not imply that requirements specified apply exclusively to tradespeople of 
the corresponding generic name. 

J. Experienced:  When used with an entity, "experienced" means having successfully completed a minimum 
of five previous projects similar in size and scope to this Project; being familiar with special requirements 
indicated; and having complied with requirements of authorities having jurisdiction. 

1.4 CONFLICTING REQUIREMENTS 

A. General:  If compliance with two or more standards is specified and the standards establish different or 
conflicting requirements for minimum quantities or quality levels, comply with the most stringent 
requirement.  Refer uncertainties and requirements that are different, but apparently equal, to Engineer 
for a decision before proceeding. 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the 
minimum provided or performed.  The actual installation may comply exactly with the minimum quantity 
or quality specified, or it may exceed the minimum within reasonable limits.  To comply with these 
requirements, indicated numeric values are minimum or maximum, as appropriate, for the context of 
requirements.  Refer uncertainties to Engineer for a decision before proceeding. 

1.5 SUBMITTALS 

A. Reports:  Prepare and submit certified written reports that include the following: 

1. Date of issue. 
2. Project title and number. 
3. Name, address, and telephone number of testing agency. 
4. Dates and locations of samples and tests or inspections. 
5. Names of individuals making tests and inspections. 
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6. Description of the Work and test and inspection method. 
7. Identification of product and Specification Section. 
8. Complete test or inspection data. 
9. Test and inspection results and an interpretation of test results. 
10. Record of temperature and weather conditions at time of sample taking and testing and inspecting. 
11. Comments or professional opinion on whether tested or inspected Work complies with the 

Contract Document requirements. 
12. Name and signature of laboratory inspector. 
13. Recommendations on retesting and reinspecting. 

B. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, 
certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, 
judgments, correspondence, records, and similar documents, established for compliance with standards 
and regulations bearing on performance of the Work. 

1.6 QUALITY ASSURANCE 

A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; 
individual Specification Sections specify additional requirements. 

B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work 
similar in material, design, and extent to that indicated for this Project, whose work has resulted in 
construction with a record of successful in-service performance. 

C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those 
indicated for this Project and with a record of successful in-service performance, as well as sufficient 
production capacity to produce required units. 

D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this 
Project and with a record of successful in-service performance, as well as sufficient production capacity to 
produce required units. 

E. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and 
capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with 
additional qualifications specified in individual Sections; and where required by authorities having 
jurisdiction, that is acceptable to authorities. 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 
2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory 

Accreditation Program. 

F. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer 
who is trained and approved by manufacturer to inspect installation of manufacturer's products that are 
similar in material, design, and extent to those indicated for this Project. 

1. Testing Agency Responsibilities:  Submit a certified written report of each test, inspection, and 
similar quality-assurance service to Engineer, with copy to Contractor.  Interpret tests and 
inspections and state in each report whether tested and inspected work complies with or deviates 
from the Contract Documents. 
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1.7 QUALITY CONTROL 

A. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise 
indicated, provide quality-control services specified and those required by authorities having jurisdiction.  
Perform quality-control services required of Contractor by authorities having jurisdiction, whether 
specified or not. 

1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to 
perform these quality-control services. 

a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by 
Owner. 

2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or 
inspecting will be performed. 

3. Where quality-control services are indicated as Contractor's responsibility, submit a certified 
written report, in duplicate, of each quality-control service. 

4. Testing and inspecting requested by Contractor and not required by the Contract Documents are 
Contractor's responsibility. 

5. Submit additional copies of each written report directly to authorities having jurisdiction, when 
they so direct. 

B. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to 
inspect field-assembled components and equipment installation, including service connections.  Report 
results in writing as specified in Division 01 Section "Submittal Procedures." 

C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's 
responsibility, provide quality-control services, including retesting and reinspecting, for construction that 
replaced Work that failed to comply with the Contract Documents. 

D. Testing Agency Responsibilities:  Cooperate with Engineer and Contractor in performance of duties.  
Provide qualified personnel to perform required tests and inspections. 

1. Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the Work 
during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-situ tests are 
conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and inspected 
work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control 
service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or 
accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

E. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-
control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in 
advance of operations to permit assignment of personnel.  Provide the following: 

1. Access to the Work. 
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2. Incidental labor and facilities necessary to facilitate tests and inspections. 
3. Adequate quantities of representative samples of materials that require testing and inspecting.  

Assist agency in obtaining samples. 
4. Facilities for storage and field curing of test samples. 
5. Delivery of samples to testing agencies. 
6. Preliminary design mix proposed for use for material mixes that require control by testing agency. 
7. Security and protection for samples and for testing and inspecting equipment at Project site. 

F. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control 
services with a minimum of delay and to avoid necessity of removing and replacing construction to 
accommodate testing and inspecting. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

1.8 SPECIAL TESTS AND INSPECTIONS 

A. Special Tests and Inspections:  Contractor will engage a qualified testing agency to conduct special tests 
and inspections required by authorities having jurisdiction as the responsibility of Contractor, and as 
follows: 

1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and 
reviewing the completeness and adequacy of those procedures to perform the Work. 

2. Notifying Engineer and Contractor promptly of irregularities and deficiencies observed in the 
Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-control service to 
Engineer with copy to Contractor and to authorities having jurisdiction. 

4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a 
list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and inspected work 
complies with or deviates from the Contract Documents. 

6. Retesting and re-inspecting corrected work. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Prepare a record of tests and inspections.  Include the following: 

1. Date test or inspection was conducted. 
2. Description of the Work tested or inspected. 
3. Date test or inspection results were transmitted to Engineer. 
4. Identification of testing agency or special inspector conducting test or inspection. 
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B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and 
inspection log for Engineer's reference during normal working hours. 

3.2 REPAIR AND PROTECTION 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged 
construction and restore substrates and finishes. 

1. Provide materials and comply with installation requirements specified in other Specification 
Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that 
are as invisible as possible. 

B. Protect construction exposed by or for quality-control service activities. 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for 
quality-control services. 

END OF SECTION 014000 
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SECTION 015639 - TREE PROTECTION AND MAINTENANCE 

PART 1 - GENERAL 

1.01  RELATED DOCUMENTS 

A.   Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 
Specification Sections, apply to this Section. 

B.  Refer to “USC Supplementary General Conditions for Construction Projects” in this manual for additional 
requirements on tree protection. 

1.02  DESCRIPTION OF WORK 

A. The work covered by this Section consists of furnishing all labor, equipment and materials and performing all 
operations necessary for tree protection and maintenance as shown on the Drawing and/or described by these 
Specifications.  The work includes:  preparation and excavation of trenches, pruning, barricading, removal, etc. 

B. Landscape Architect is to flag all trees to be removed before proceeding with clearing. 

1.03 QUALITY ASSURANCE: 

A. Subcontract work to a single firm(s) specializing in tree care/arboriculture. 

1.04 TREE PROTECTION BARRIER 

A. A tree protection barrier, as shown in the plans, shall be constructed around the existing trees to remain.  Each 
barrier shall be constructed immediately after the demolition and hand removal of pavement within ten feet of the 
tree and BEFORE any additional demolition- or construction-related activities occur. 

B. The established protected perimeter around the tree shall be based on one foot in radius per one inch of tree 
diameter as measured 4.5 feet above grade (e.g. a seven-inch diameter tree will have a protected area with a seven-
foot radius and 14-foot diameter around the tree) unless shown otherwise on the plans.   

C. No materials, equipment, trailers, spoils, waste or washout water may be deposited, stored or parked within tree 
protection areas.  All underground utilities, drains, and irrigation lines shall be routed outside the tree protection 
zone.  If lines must traverse the tree protection zone, they shall be tunneled or bored under the tree. 

D. Any herbicides placed under paving materials or in planting beds must be safe for use around trees and labeled for 
that use.  Any pesticides used on site must be tree-safe and not easily transported by water. 

1.05 OBSERVATION 

A. Any demolition, grading, or construction work that is expected to encounter tree roots shall be monitored by the 
Landscape Architect or a consulting arborist. 
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PART 2 - TREE MAINTENANCE 

2.01 PRUNING 

A. Pre-construction tree pruning shall be performed to clean the crown of dead, diseased, crossing and/or weak 
wood, and to provide adequate clearance for equipment and construction.  All pruning shall be performed by a 
qualified arborist certified by the International Society of Arboriculture, and shall be in accordance with the 
International Society of Arboriculture’s Tree Pruning Guidelines (1995) and/or the ANSI A300 Pruning Standard 
(1995).  In most cases no more than 20 percent of the live foliage should be removed from the tree.  Brush can be 
chipped and spread under the tree for mulch to help protect against soil compaction, to ameliorate soil 
temperatures, and to conserve soil moisture. 

B. All trees within the project area shall be pruned to: 
1. clear the crown of diseased, crossing, weak and dead wood to a minimum of 1.5 inches in diameter;
2. remove stubs, cutting outside the wound-wood tissue that has formed around the branch;
3. reduce end-weight on heavy, horizontal branches by selectively removing small diameter branches no

greater than 2-3 inches, near the ends of the scaffolds.

C. Where temporary clearance is needed for access, branches shall be tied back to hold them out of the clearance 
zone. 

D. Interior branches shall not be stripped out (i.e. no “lion-tailing”). 

E. Pruning cuts larger than 4 inches in diameter, except for dead wood, shall be avoided unless absolutely necessary. 

F. Pruning cuts that expose heartwood shall be avoided whenever possible. 

G. No more than 20% of live foliage shall be removed within the tree. 

H. While in the tree, the arborist shall perform an aerial inspection to identify defects that require treatment.  Any 
additional work needed shall be reported to the Owner. 

2.02 FERTILIZATION 

A. No fertilizer should be applied to trees in the project area prior to construction. 

PART 3 - EXECUTION 

3.01 DEMOLITION NEAR TREES 

A. Concrete and other pavements within a ten-foot radius of tree trunks shall be broken up with a jackhammer and 
removed by hand to prevent root and root crown injuries.  Attempts to lift large sections of concrete near the tree 
would likely result in lifting of roots and abrasion injuries and shall be avoided. 

B. Pavements outside the ten-foot radius can be lifted in large sections provided they are not dragged or pushed into 
the tree trunk or major roots.  Care must be taken to prevent demolition equipment such as loaders from striking 
the tree canopy or trunk. 
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C. When removing/loading demolition debris, loaders shall not scoop materials from below the existing grade, 
thereby avoiding inadvertent digging and damage in the root area. 

D. Once pavements have been demolished and removed, no equipment shall be permitted to park or idle under the 
canopy of the trees, thereby avoiding mechanical damage to surface roots and heat injury from exhaust to tree 
canopies. 

E. The removal of electric conduits and water standpipes that have grown into the trunks and root systems could 
damage trees.  Pipes and conduit shall be cut off close to the tree; do not remove portions underneath the bark or 
wood.  Do not remove bark growing around the pipe, conduit or other attachments. 

F. Any overhead poles or other infrastructure removed near trees shall not be pushed or allowed to fall into the 

3.02 TREE REMOVAL AND DEMOLITION ACTIVITIES 

A. The demolition contractor shall meet with the Landscape Architect at the site prior to beginning work to review all 
work procedures, access, haul routes, and tree protection measures. 

B. The limits of all tree protection measures shall be staked in the field. 

C. Trees to be removed that have branches extending into the canopy of trees to remain must be removed by a 
qualified arborist and not by demolition or construction contractors.  The qualified arborist shall remove the tree in 
a manner that causes no damage to the trees and under-story to remain. 

D. Any brush clearing required with the tree protection zones shall be accomplished with hand-operated equipment. 

E. Trees to be removed shall be felled so as to fall away from tree protection zones and to avoid pulling and breaking 
of roots of trees to remain.  If roots are entwined, the landscape architect may require first severing the major 
woody root mass before extracting the trees.  This may be accomplished by cutting through the roots by hand, with 
a vibrating knife, rock saw, narrow trencher with sharp blades, or other approved root-pruning equipment. 

F. Trees to be removed from within a tree protection zone shall be removed by a qualified arborist.  The trees shall be 
cut near ground level and the stump ground out. 

G. All downed brush and trees shall be removed from the tree protection zone either by hand or with equipment 
sitting outside the tree protection zone.  Extraction shall occur by lifting the material out, not by skidding it across 
the ground. 

H. Brush shall be chipped and placed in the tree protection zone to a depth of 6 inches. 

I. Structures and underground features to be removed with tree protection zones shall use the smallest equipment 
possible and operate from outside the tree protection zone.  The Landscape Architect shall be on site during all 
operations within the tree protections zone to monitor activity. 

J. All trees shall be pruned in accordance with the guidelines in this Section. 

K. Any damage to trees due to demolition activities shall be reported to the Owner within 6 hours so that remedial 
action may be taken.  Timeliness is critical to tree health. 
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L. If temporary haul or access roads must pass over the root area of trees to be retained, a roadbed of 6” of mulch shall 
be created to protect the soil from compaction.  The roadbed shall be replenished as necessary to maintain a 6” 
depth. 

3.03 METHODS OF EXCAVATION NEAR ROOTS 

A. Air Spade.  Soil excavation near tree roots and/or to determine location of tree roots in the areas outlined below 
shall be conducted with a Model 2000 Air Spade equipped with a 225 scfm (6.2m³/min.) nozzle.  Further 
specifications for this spade and ordering information are available upon request. 

B. Compressor.  The Air Spade and nozzle combination listed above requires a 250 scfm or greater air compressor. 
Air compressors with less pressure will overheat during use and cause poor tool performance. 

C. Sewer Vacuum.  A sewer vacuum can be used to remove the soil dislodged by the Air Spade if it cannot be easily 
blown clear of the hole or trench. 

D. Interval Exploratory or Test Trenches shall be dug with the Air Spade to determine the location of roots before any 
digging within the established protected perimeter area around the tree based on a radius equal to one foot per one 
inch of tree diameter as measured 4.5 feet above grade. 

E. Test trenches shall be eight-inches (8”) deep and four to six inches (4”-6”) wide. 

3.04 ROOT CONFLICTS 

A. Within excavation areas, roots should first be pruned to sever them cleanly.  Only those roots that will be affected 
should be pruned.  Root pruning is most efficiently accomplished with equipment specifically designed for that 
purpose.  Large circular saws used to cut concrete, and rock saws are also effective.  The saws must cut through the 
woody roots to the depth of the required excavation.  Root pruning equipment designed primarily for curb and 
sidewalk repair may only cut 8-12 inches deep.   

B. Stake the edge of the excavation. 

C. Cut with root pruning equipment 6-12 inches outside the staked line toward the tree.  If root-pruning equipment 
cannot be used, dig a trench along the staked line.  Equipment such as backhoe can be used until roots larger than 
one inch (1”) in diameter are encountered.  The roots shall be exposed by hand excavation or Air Spade. 

D. When a root is encountered, expose it by removing soil by hand and cut it cleanly with a saw at the outside edge of 
the trench (toward the tree).  Cut to a lateral root when possible.  Roots smaller than two inches in diameter that 
must be severed shall be cut with a hand-pruning saw. 

E. Paints and wound treatments shall not be used on any cut surfaces. 

F. Replace soil in the trench.  Use of sandy/loam soils is encouraged. 

G. When roots have been excavated, but not cut, they shall not remain uncovered for more than two days. 

H. Roots that have necessarily been pruned shall be recovered with soil within one hour. 
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3.05 AVOIDING TREE TRUNK AND BRANCH DAMAGE 

A. Mechanical.  Care shall be taken not to contact the canopy when operating large equipment or vehicles in the 
proximity of any protected trees. 

B. Heat.  Equipment and trucks shall not be operated or left idling under the canopy of any protected trees, so that no 
damage occurs from radiant heat or exhaust.  Paving equipment is particularly damaging and shall not be operated 
under the tree canopies any longer than is required to pave the area.  

PART 4 - INSTALLATION OF UTILITIES NEAR TREES 

4.01  GENERAL 

A. For the installation of utility lines the contractor shall consult with the Landscape Architect prior to trenching to 
establish an acceptable method for excavation.  The method of excavation shall be approved by the Landscape 
Architect and shall be one of the methods described in this section.  Boring under tree roots shall be an acceptable 
method for the installation of utilities in order to avoid cutting roots.  Bores shall be at a minimum depth of thirty 
inches (30”). 

B. Buried Wiring and Plumbing Near Trees.   Wiring for the street lights or traffic lights, communication conduits, or 
plumbing for irrigation which is in conflict with roots two inches or greater in diameter, or is closer than the 
established protected perimeter area around a tree (see Section 1.1 above) shall be installed in a trench dug by an 
air spade and the conduit and/or plumbing fitted around the tree roots. 

C. Sewer Service Lines.  Where sewer lines are identified to run in areas with roots two inches or greater in diameter, 
or are closer than the established protected perimeter area around a tree, the Landscape Architect shall be 
consulted before digging begins to discuss possible alternatives to avoid damaging tree roots.   

D. Water Service Lines.  When possible, water service lines shall be placed in the same trenches that are used for 
sewer services.  If a separate trench is needed and the trench is located in an area with roots two inches or greater 
in diameter or is closer than the established protected perimeter area around a tree (see Section 1.1 above), digging 
shall be done with an Air Spade and the pipes installed beneath the tree roots. 

PART 4 – TREE PLANTING & STABILIZATION 

4.01 METHODS 

A. Reducing root ball depth.  In the event that the depth of a root ball must be reduced to accommodate planting over 
duct banks or other infrastructure, the Landscape Architect shall be present to supervise. 

B. Stake trees as necessary with traditional guying methods, but ensure that wires are not used around tree trunks. 
Provide rubber hosing at wire or use polypropylene webbing.  See plans for details. 

END OF SECTION 
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SECTION 016000 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for selection of products for use in 
Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special 
warranties; product substitutions; and comparable products. 

B. Related Sections include the following: 
1. Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout. 
2. Divisions 02 through 49 Sections for specific requirements for warranties on products and 

installations specified to be warranted. 

1.3 DEFINITIONS 

A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from 
previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," 
and terms of similar intent. 

1. Named Products:  Items identified by manufacturer's product name, including make or model 
number or other designation shown or listed in manufacturer's published product literature that is 
current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another project or facility.  
Products salvaged or recycled from other projects are not considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through submittal process, or 
where indicated as a product substitution, to have the indicated qualities related to type, function, 
dimension, in-service performance, physical properties, appearance, and other characteristics that 
equal or exceed those of specified product. 

B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those 
required by the Contract Documents and proposed by Contractor. 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and 
accompanied by the words "basis of design," including make or model number or other designation, to 
establish the significant qualities related to type, function, dimension, in-service performance, physical 
properties, appearance, and other characteristics for purposes of evaluating comparable products of other 
named manufacturers. 
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1.4 SUBMITTALS 

A. Product List:  Submit a list, in tabular from, showing specified products.  Include generic names of 
products required.  Include manufacturer's name and proprietary product names for each product. 

1. Coordinate product list with Contractor's Construction Schedule and the Submittals Schedule. 

a. Specification Section number and title. 
b. Generic name used in the Contract Documents. 
c. Proprietary name, model number, and similar designations. 
d. Manufacturer's name and address. 
e. Supplier's name and address. 
f. Installer's name and address. 
g. Projected delivery date or time span of delivery period. 
h. Identification of items that require early submittal approval for scheduled delivery date. 

2. Completed List:  Within 60 days after date of commencement of the Work, submit 3 copies of 
completed product list.  Include a written explanation for omissions of data and for variations from 
Contract requirements. 

3. Engineer's Action:  Engineer will respond in writing to Contractor within 15 days of receipt of 
completed product list.  Engineer's response will include a list of unacceptable product selections 
and a brief explanation of reasons for this action.  Engineer's response, or lack of response, does not 
constitute a waiver of requirement to comply with the Contract Documents. 

B. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or 
fabrication or installation method to be replaced.  Include Specification Section number and title and 
Drawing numbers and titles. 

1. Substitution Request Form:  Use CSI Form 13.1A. 
2. Documentation:  Show compliance with requirements for substitutions and the following, as 

applicable: 

a. Statement indicating why specified material or product cannot be provided. 
b. Coordination information, including a list of changes or modifications needed to other parts 

of the Work and to construction performed by Owner and separate contractors that will be 
necessary to accommodate proposed substitution. 

c. Detailed comparison of significant qualities of proposed substitution with those of the Work 
specified.  Significant qualities may include attributes such as performance, weight, size, 
durability, visual effect, and specific features and requirements indicated. 

d. Product Data, including drawings and descriptions of products and fabrication and 
installation procedures. 

e. Samples, where applicable or requested. 
f. List of similar installations for completed projects with project names and addresses and 

names and addresses of Engineers and owners. 
g. Material test reports from a qualified testing agency indicating and interpreting test results 

for compliance with requirements indicated. 
h. Research/evaluation reports evidencing compliance with building code in effect for Project, 

from a model code organization acceptable to authorities having jurisdiction. 
i. Detailed comparison of Contractor's Construction Schedule using proposed substitution 

with products specified for the Work, including effect on the overall Contract Time.  If 
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specified product or method of construction cannot be provided within the Contract Time, 
include letter from manufacturer, on manufacturer's letterhead, stating lack of availability or 
delays in delivery. 

j. Cost information, including a proposal of change, if any, in the Contract Sum. 
k. Contractor's certification that proposed substitution complies with requirements in the 

Contract Documents and is appropriate for applications indicated. 
l. Contractor's waiver of rights to additional payment or time that may subsequently become 

necessary because of failure of proposed substitution to produce indicated results. 

3. Engineer's Action:  If necessary, Engineer will request additional information or documentation for 
evaluation within 7 days of receipt of a request for substitution.  Engineer will notify Contractor of 
acceptance or rejection of proposed substitution within 15 days of receipt of request, or 7 days of 
receipt of additional information or documentation, whichever is later. 

a. Form of Acceptance:  Change Order. 
b. Use product specified if Engineer cannot make a decision on use of a proposed substitution 

within time allocated. 

C. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify product or 
fabrication or installation method to be replaced.  Include Specification Section number and title and 
Drawing numbers and titles. 

1. Engineer's Action:  If necessary, Engineer will request additional information or documentation for 
evaluation within one week of receipt of a comparable product request.  Engineer will notify 
Contractor of approval or rejection of proposed comparable product request within 15 days of 
receipt of request, or 7 days of receipt of additional information or documentation, whichever is 
later. 

a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures." 
b. Use product specified if Engineer cannot make a decision on use of a comparable product 

request within time allocated. 

D. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section 
"Submittal Procedures."  Show compliance with requirements. 

1.5 QUALITY ASSURANCE 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use 
on Project, product selected shall be compatible with products previously selected, even if previously 
selected products were also options. 

1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and 
loss, including theft.  Comply with manufacturer's written instructions. 

B. Delivery and Handling: 
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1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of 
construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for items that are 
flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed 
container or other packaging system, complete with labels and instructions for handling, storing, 
unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that 
products are undamaged and properly protected. 

C. Storage: 

1. Store products to allow for inspection and measurement of quantity or counting of units. 
2. Store materials in a manner that will not endanger Project structure. 
3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure 

above ground, with ventilation adequate to prevent condensation. 
4. Store cementitious products and materials on elevated platforms. 
5. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation 

and concealment. 
6. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, 

and weather-protection requirements for storage. 
7. Protect stored products from damage and liquids from freezing. 
8. Provide a secure location and enclosure at Project site for storage of materials and equipment by 

Owner's construction forces.  Coordinate location with Owner. 

1.7 PRODUCT WARRANTIES 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties 
required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties 
do not relieve Contractor of obligations under requirements of the Contract Documents. 

1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a 
particular product and specifically endorsed by manufacturer to Owner. 

2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, 
either to extend time limit provided by manufacturer's warranty or to provide more rights for 
Owner. 

B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready 
for execution.  Submit a draft for approval before final execution. 

1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly 
executed. 

2. Specified Form:  When specified forms are included with the Specifications, prepare a written 
document using appropriate form properly executed. 

3. Refer to Divisions 02 through 49 Sections for specific content requirements and particular 
requirements for submitting special warranties. 

C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures." 
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PART 2 - PRODUCTS 

2.1 PRODUCT SELECTION PROCEDURES 

A. General Product Requirements:  Provide products that comply with the Contract Documents, that are 
undamaged and, unless otherwise indicated, that are new at time of installation. 

1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a 
complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard options are specified, 
provide standard products of types that have been produced and used successfully in similar 
situations on other projects. 

3. Owner reserves the right to limit selection to products with warranties not in conflict with 
requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Engineer will make selection. 
5. Where products are accompanied by the term "match sample," sample to be matched is Engineer's. 
6. Descriptive, performance, and reference standard requirements in the Specifications establish 

"salient characteristics" of products. 
7. Or Equal:  Where products are specified by name and accompanied by the term "or equal" or "or 

approved equal" or "or approved," comply with provisions in Part 2 "Comparable Products" 
Article to obtain approval for use of an unnamed product. 

B. Product Selection Procedures: 

1. Product:  Where Specifications name a single product and manufacturer, provide the named 
product that complies with requirements. 

2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a 
product by the named manufacturer or source that complies with requirements. 

3. Available Products:  Where Specifications include a list of names of both products and 
manufacturers, provide one of the products listed, or an unnamed product, that complies with 
requirements.  Comply with provisions in Part 2 "Comparable Products" Article for consideration 
of an unnamed product. 

4. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a product 
by one of the manufacturers listed, or an unnamed manufacturer, that complies with requirements.  
Comply with provisions in Part 2 "Comparable Products" Article for consideration of an unnamed 
product. 

5. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional requirements 
on Drawings are based on a specific product or system, provide the specified product or system.  
Comply with provisions in Part 2 "Product Substitutions" Article for consideration of an unnamed 
product or system. 

6. Basis-of-Design Product:  Where Specifications name a product and include a list of manufacturers, 
provide the specified product or a comparable product by one of the other named manufacturers.  
Drawings and Specifications indicate sizes, profiles, dimensions, and other characteristics that are 
based on the product named.  Comply with provisions in Part 2 "Comparable Products" Article for 
consideration of an unnamed product by the other named manufacturers. 

7. Visual Matching Specification:  Where Specifications require matching an established Sample, select 
a product that complies with requirements and matches Engineer's sample.  Engineer's decision will 
be final on whether a proposed product matches. 
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a. If no product available within specified category matches and complies with other specified 
requirements, comply with provisions in Part 2 "Product Substitutions" Article for proposal 
of product. 

8. Visual Selection Specification:  Where Specifications include the phrase "as selected from 
manufacturer's colors, patterns, textures" or a similar phrase, select a product that complies with 
other specified requirements. 

a. Standard Range:  Where Specifications include the phrase "standard range of colors, 
patterns, textures" or similar phrase, Engineer will select color, pattern, density, or texture 
from manufacturer's product line that does not include premium items. 

b. Full Range:  Where Specifications include the phrase "full range of colors, patterns, 
textures" or similar phrase, Engineer will select color, pattern, density, or texture from 
manufacturer's product line that includes both standard and premium items. 

2.2 PRODUCT SUBSTITUTIONS 

A. Timing:  Engineer will consider requests for substitution if received within 10 days after commencement 
of the Work.   Requests received after that time may be considered or rejected at discretion of Engineer. 

B. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions 
are satisfied.  If the following conditions are not satisfied, Engineer will return requests without action, 
except to record noncompliance with these requirements: 

1. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or 
other considerations, after deducting additional responsibilities Owner must assume.  Owner's 
additional responsibilities may include compensation to Engineer for redesign and evaluation 
services, increased cost of other construction by Owner, and similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract Documents. 
3. Requested substitution is consistent with the Contract Documents and will produce indicated 

results. 
4. Substitution request is fully documented and properly submitted. 
5. Requested substitution will not adversely affect Contractor's Construction Schedule. 
6. Requested substitution has received necessary approvals of authorities having jurisdiction. 
7. Requested substitution is compatible with other portions of the Work. 
8. Requested substitution has been coordinated with other portions of the Work. 
9. Requested substitution provides specified warranty. 
10. If requested substitution involves more than one contractor, requested substitution has been 

coordinated with other portions of the Work, is uniform and consistent, is compatible with other 
products, and is acceptable to all contractors involved. 

2.3 COMPARABLE PRODUCTS 

A. Conditions:  Engineer will consider Contractor's request for comparable product when the following 
conditions are satisfied.  If the following conditions are not satisfied, Engineer will return requests without 
action, except to record noncompliance with these requirements: 
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1. Evidence that the proposed product does not require extensive revisions to the Contract 
Documents, that it is consistent with the Contract Documents and will produce the indicated 
results, and that it is compatible with other portions of the Work. 

2. Detailed comparison of significant qualities of proposed product with those named in the 
Specifications.  Significant qualities include attributes such as performance, weight, size, durability, 
visual effect, and specific features and requirements indicated. 

3. Evidence that proposed product provides specified warranty. 
4. List of similar installations for completed projects with project names and addresses and names and 

addresses of Engineers and owners, if requested. 
5. Samples, if requested. 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 016000 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes administrative and procedural requirements for contract closeout, including, but not 
limited to, the following: 

1. Inspection procedures. 
2. Warranties. 
3. Final cleaning. 

B. Related Sections include the following: 

1. Division 01 Section "Payment Procedures" for requirements for Applications for Payment for 
Substantial and Final Completion. 

2. Division 01 Section "Execution" for progress cleaning of Project site. 
3. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the 

Work in those Sections. 

1.3 SUBSTANTIAL COMPLETION 

A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, 
complete the following.  List items below that are incomplete in request. 

1. Prepare a list of items to be completed and corrected (punch list). 
2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, workmanship bonds, maintenance service agreements, final 

certifications, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services 

and utilities.  Include occupancy permits, operating certificates, and similar releases. 
5. Prepare and submit Project Record Documents, operation and maintenance manuals, damage or 

settlement surveys,  and similar final record information. 
6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  

Label with manufacturer's name and model number where applicable. 
7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel 

of changeover in security provisions. 
8. Complete startup testing of systems. 
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9. Submit test/adjust/balance records. 
10. Terminate and remove temporary facilities from Project site, along with mockups, construction 

tools, and similar elements. 
11. Advise Owner of changeover in heat and other utilities. 
12. Submit changeover information related to Owner's occupancy, use, operation, and maintenance. 
13. Complete final cleaning requirements, including touchup painting. 
14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects. 

B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, 
Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  Engineer 
will prepare the Certificate of Substantial Completion after inspection or will notify Contractor of items, 
either on Contractor's list or additional items identified by Engineer, that must be completed or corrected 
before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 
incomplete is completed or corrected. 

2. Results of completed inspection will form the basis of requirements for Final Completion. 

1.4 FINAL COMPLETION 

A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, 
complete the following: 

1. Submit a final Application for Payment according to Division 01 Section "Payment Procedures." 
2. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed 

or corrected (punch list), endorsed and dated by Engineer.  The certified copy of the list shall state 
that each item has been completed or otherwise resolved for acceptance. 

3. Submit evidence of final, continuing insurance coverage complying with insurance requirements. 
4. Submit pest-control final inspection report and warranty. 
5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, 

and systems. 

B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, 
Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  Engineer 
will notify Contractor of construction that must be completed or corrected before Final Certificate for 
Payment can be submitted. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections is completed 
or corrected. 

1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST) 

A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected 
by construction operations for incomplete items and items needing correction including, if necessary, areas 
disturbed by Contractor that are outside the limits of construction. 

1. Organize list of spaces in sequential order, starting with exterior areas first. 
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2. Organize items applying to each space by major element, including categories for ceiling, individual 
walls, floors, equipment, and building systems. 

3. Include the following information at the top of each page: 

a. Project name. 
b. Date. 
c. Name of Engineer. 
d. Name of Contractor. 
e. Page number. 

1.6 WARRANTIES 

A. Submittal Time:  Submit written warranties to Engineer for designated portions of the Work where 
commencement of warranties other than date of Substantial Completion is indicated. 

B. Organize warranty documents into an orderly sequence based on the table of contents of the Project 
Manual. 

1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as 
necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper. 

2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to 
identify the product or installation.  Provide a typed description of the product or installation, 
including the name of the product and the name, address, and telephone number of Installer. 

3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," 
Project name, and name of Contractor. 

C. Provide additional copies of each warranty to include in operation and maintenance manuals. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the 
surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or 
that might damage finished surfaces. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local 
laws and ordinances and Federal and local environmental and antipollution regulations. 
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B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or 
unit to condition expected in an average commercial building cleaning and maintenance program.  Comply 
with manufacturer's written instructions. 

1. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion for entire Project or for a portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including 
landscape development areas, of rubbish, waste material, litter, and other foreign 
substances. 

b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign 
deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface. 
d. Remove tools, construction equipment, machinery, and surplus material from Project site. 
e. Clean exposed exterior hard-surfaced finishes to a dirt-free condition, free of stains, films, 

and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  
Restore reflective surfaces to their original condition. 

f. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, 
trenches, equipment vaults, manholes, attics, and similar spaces. 

g. Sweep concrete floors broom clean in unoccupied spaces. 
h. Remove labels that are not permanent. 
i. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace 

finishes and surfaces that cannot be satisfactorily repaired or restored or that already show 
evidence of repair or restoration. 

j. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove 
excess lubrication, paint and mortar droppings, and other foreign substances. 

k. Replace parts subject to unusual operating conditions. 
l. Leave Project clean and ready for occupancy. 

C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess 
materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage 
systems.  Remove waste materials from Project site and dispose of lawfully. 

END OF SECTION 017700 
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SECTION 260500 - ELECTRICAL, GENERAL 

PART 1 - GENERAL 

1.01 FEES   

 A. Fees for permits and inspections are included. Deliver permits and certificates to the Architect. 

1.02 SITE VISIT 

 A. Prior to bidding, this Contractor shall visit the job site and shall familiarize himself with all conditions 
under which work is to be performed and shall include in his bid all labor, material and operations 
required for a complete job. 

1.03 DRAWINGS AND SPECIFICATIONS 

 A. Drawings do not indicate all hardware and fittings. Examine all plans and specifications for the project and 
conditions at site and arrange work accordingly, furnishing required fittings and hardware without extra 
charge. If a conflict exists, the greater quantity or better quality, in the opinion of the Engineer, governs. 

 B. Drawings and specifications are complementary; work called for in either shall be provided as if called for 
by both. 

1.04 CODES AND STANDARDS 

 A. Materials, equipment and installation shall conform to the requirements of the codes and standards (latest 
editions) listed below. In addition, all materials, equipment, and devices shall meet the requirements of 
the Underwriters' Laboratories, Inc. The label of, or listing by, the Underwriters' Laboratories, Inc. will 
be accepted as conforming with this requirement. In lieu of the label or listing, the Contractor may submit 
independent proof satisfactory to the Engineer that the materials, equipment or devices conform to the 
published standards, including methods of tests, of the Underwriters' Laboratories, Inc. (UL), National 
Electrical Code (NEC), National Electrical Safety Code, American National Standards Institute (ANSI), 
American Society for Testing and Materials (ASTM), Institute of Electrical and Electronics Engineers 
(IEEE), National Electrical Manufacturers Association (NEMA), Illuminating Engineering Society (IES), 
National Fire Protection Association (NFPA), National Electrical Contractors Association Standard 
Practices for Good Workmanship in Electrical Contracting (NECA 1), International Building Code (IBC) 
and Americans with Disabilities Act (ADA). 

1.05 BASIC MATERIALS AND METHODS 

 A. All materials installed shall be new, clean, in good condition and shall meet applicable provisions of codes 
and standards listed above. 

 B. Workmanship shall be in accordance with best practice. 

1.06 SCOPE 

 A. Provide all labor, equipment, material, and operations required for complete, safe and quietly-operating 
electrical systems in accordance with specifications and drawings and subject to terms and conditions of 
the contract. 
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 B. The work includes: 
  1. Grounding in accordance with specifications, drawings and codes; 
  2. Complete distribution for lighting including ballasts, feeders, branch circuits, lighting fixtures and 

lamps, controls, switches, outlets and switching circuits; 
  3. Complete distribution system for power including branch circuits, and connections to outlets and 

devices for power utilization; 
  4. Empty raceways, cabinets, equipment panels, and service entrance for structured cabling equipment; 
  5. Trenching and backfilling as required for provision of the work; 
  6. Provision of new handholes and related underground electrical work. 
  

1.07 EXCAVATING AND BACKFILLING 

 A. Provide under this contract all excavating and backfilling required for the installation of electrical work. 

 B. Contractor shall notify Engineer prior to backfilling. Do not begin backfilling until Owner’s 
representative has observed the work. Excavations shall be filled as soon as possible and not left open for 
prolonged periods. 

 C. Provide safety (warning) barricades around all open trenches and holes before leaving unattended. Do not 
leave exposed wiring in a trench unattended. 

 D. Backfilled shall be done in layers of 6 inches fill, wetted down and tamped for each consecutive layer up to 
grade to a compaction of at least 95 percent of AASHTO T-99-49 Proctor Curve. 

 E. Whenever trenches have not been properly filled, or if settlement occurs, they shall be refilled, smoothed 
off and finally made to conform to the surface of the ground. Backfilling shall be carefully performed and 
the original surface restored to original conditions to the full satisfaction of the Engineer. 

1.08 DAMAGES 

 A. Cost of repairing damage to building, building contents, and site during construction and guarantee period 
resulting from this work is a part of this contract. 

1.09 MATERIAL AND EQUIPMENT 

 A. New and as specified, or approved equal. 

 B. Where several units of one type of equipment are used, all units shall be products of the same 
manufacturer. 

 C. Any increase in the cost of this work, resulting from substitution of any product or products for those 
specified is part of this contract. Such work shall be accomplished in an approved manner at no extra cost 
to the Owner. 

1.10 REQUESTS FOR PRIOR APPROVAL  

 A. Requests for prior approval shall comply with AIA A701, Instructions to Bidders, Article 3.3, as modified 
by OSE Form 00201, Standard Supplemental Instructions to Bidders. 

 B. In addition, requests for  prior approval shall include the following: 
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  1. Date of request 
  2. Project Name as shown on bid documents 
  3. Requesting Company's Name (if not on letterhead) 
  4. Summary sheet for lighting fixtures with same information required on shop drawing submittals. 

1.11 OPERATING INSTRUCTIONS, PANELBOARD DIRECTORIES AND NAMEPLATES 

 A. Instruct owner in operation of all systems. 

 B. Install in each panelboard a single-sided plastic-covered, typewritten circuit directory in metal frame.  
Indicate name, address and service telephone number of installer. Directory shall list the load served and 
the location of the load for each breaker. 

 C. Nameplates Provided by Contractor: On all panelboards, disconnect switches, transformers and 
enclosures, provide engraved plastic laminate nameplates. Unless otherwise noted, nameplates to be 
1/16" thick plastic with 1/4" high white letters on black background. Attach nameplates with epoxy 
cement or screws. On main switchboard/panelboard and feeder distribution panelboards, provide 
nameplate for each circuit breaker. 

 D. Nameplates Provided by Equipment Manufacturers: All switchboards, panelboards, transformers, safety 
switches and the like shall be provided with engraved metal nameplates which state all industry-standard 
required data about the labeled equipment. Nameplates shall be affixed with screws or rivets. The use of 
paper nameplates only will not be accepted. 

1.12 SHOP DRAWINGS 

 A. The Engineer will review and take appropriate action on shop drawings, product data, samples, and other 
submittals required by the Contract Documents. Such review shall be only for general compliance with 
the design and with the information given in the Contract Documents. It shall not include review of 
quantities, dimensions, weights, fabrication processes, construction methods, coordination with the work 
of other trades, or construction safety precautions, all of which are the sole responsibility of the 
Contractor. Engineer's review shall be conducted with reasonable promptness consistent with sound 
professional practice. Review of a specific item shall not indicate acceptance of an assembly of which the 
item is a component. The Engineer shall not be required to review and shall not be responsible for any 
deviations from the Contract Documents not clearly noted by the Contractor, nor shall the Engineer be 
required to review partial submissions or those for which submissions for correlated items have not been 
made. 

 B. Prior to submittal of shop drawings to the Engineer, the General Contractor and the Electrical 
Subcontractor shall review and approve shop drawings. Shop drawings which have not been reviewed and 
approved in writing by the Electrical Subcontractor will not be reviewed by the Engineer. Electrical 
Subcontractor shall state in writing on shop drawings, any proposed deviations from contract documents. 
Such deviations, if not stated in shop drawings submittal, shall be the sole responsibility of the Electrical 
Subcontractor. 

 

NOTE: IN ADDITION TO THE GENERAL CONTRACTOR’S APPROVAL AND STAMP, THE 
FIRST PAGE OF EACH SHOP DRAWING SUBMITTAL SHALL CONTAIN THE WORDS 
"APPROVED" OR "APPROVED AS NOTED," AND SHALL BE SIGNED, AND DATED BY THE 
ELECTRICAL SUBCONTRACTOR BEFORE THE ENGINEER WILL REVIEW THEM. 
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 C. Lighting fixture submittal shall contain a cover sheet listing: 
  1. Project name; 
  2. All proposed fixtures by symbol, manufacturer, and catalog number; 
  3. Contractor's approval stamp and signature as noted above. 
   Attach fixture catalog pages (cuts) to cover sheet. 

 D. Electrical subcontractor shall submit for review by the Engineer detailed shop drawings of all equipment 
and all material listed below. All submittal data shall be submitted at one time.  Partial submittals will not 
be reviewed by the Engineer. No material or equipment for which Engineer's review is required shall be 
delivered to the job site or installed until this contractor has in his possession the reviewed shop drawings 
for the particular material or equipment. The shop drawings shall be complete as described herein. This 
Contractor shall furnish the number of copies specified by the Architect or six (6) copies of shop drawings 
if no number is specified by the Architect. 

 E. Shop drawings submitted for review shall be detailed, dimensioned drawings or catalog pages showing 
construction, size, arrangement, operating clearances, performance characteristics and capacity. 

 F. Samples, drawings, specifications, catalogs, submitted for review shall be properly labeled indicating 
specific service for which material or equipment is to be used, section and article number of specifications 
governing, contractor's name, and project name. 

 G. Catalogs, pamphlets, or other documents submitted to describe items on which review is being requested, 
shall be specific and identification in catalog, pamphlet, etc. of item submitted shall be clearly made in ink. 
Data of a general nature will not be accepted. 

 H. Review rendered on shop drawings shall not be considered as a guarantee of measurements of building 
conditions. WHERE DRAWINGS ARE REVIEWED, SAID REVIEW DOES NOT MEAN THAT 
DRAWINGS HAVE BEEN CHECKED IN DETAIL; SAID REVIEW DOES NOT IN ANY WAY 
RELIEVE THIS CONTRACTOR FROM HIS RESPONSIBILITY OR NECESSITY OF FURNISHING 
MATERIAL OR PERFORMING WORK AS REQUIRED BY THE CONTRACT DRAWINGS AND 
SPECIFICATIONS. 

 I. Failure of contractor to submit shop drawings in time for review by Engineer with reasonable promptness 
consistent with sound professional practice shall not entitle him to an extension of contract time, and no 
claim for extension by reason of such default will be allowed. 

 J. The Contractor shall submit shop drawings for the following materials and equipment for review by 
Engineer: See “Note” in paragraph B, above. 

  1. Lighting fixtures, lamps and ballasts 
  2. Basic materials: wire, conduit, fittings, wiring devices 

1.13 RECORD DATA 

 A. Preserve one set of approved shop drawings and deliver to Owner prior to substantial completion of the 
work. Owner's shop drawings shall be bound in a 3-ring binder of good quality, with stiff vinyl or cloth 
front and back. Number of copies shall be as directed by Architect. 

1.14 RECORD DRAWINGS 

 A. Contractor shall maintain on the job site one complete set of drawings for this project. All changes 
authorized by the Engineers and/or the Owner as to the locations, sizes, etc. of equipment, conduit, 
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fixtures, and/or other material and equipment shall be indicated in red pencil on the drawings as the work 
progresses. At the completion of the project, Contractor shall obtain a complete set of reproducibles of 
the drawings, and shall transfer all changes to these reproducibles. The number of record prints specified 
by the Architect shall be delivered to the Architect. 

1.15 COORDINATION WITH OTHER TRADES 

 A. Coordinate with other trades to conceal electrical work and provide electrical work in correct locations 
for each piece of mechanical or electrical equipment connected. 

 B. Conceal outlets for all water coolers, mechanical equipment, etc., in finished areas. Obtain roughing 
diagrams for all devices and install electrical work according to diagrams. 

 C. Locate all outlets at uniform heights to suit block coursing. Heights shown in drawings may be varied to 
suit coursing, but shall in all cases comply with codes. 

1.16 TESTS, PERFORMANCE 

 A. Upon completion of work, the system shall be free of faults, including short circuits, grounds and open 
circuits and loads shall be balanced across phases to obtain minimum neutral current in all feeders and 
branch circuits. Test systems as required in the presence of the Engineer or his representative, and operate 
to comply with applicable codes and contract documents. 

 B. For all fire safety systems, test systems completely and exercise all user stations, initiation/activation 
stations and warning/output devices prior to substantial completion by the Engineer. Furnish certificate to 
Engineer stating that systems are complete and operational and have been operated by the Contractor as 
specified above. 

 C. All costs associated with correction of deficiencies in the work shall be borne by the Contractor.  
Defective material and equipment shall be replaced; do not repair. 

 D. All devices which must be adjusted or set to operate on a schedule (time clocks, program mechanisms, 
etc.) shall be set prior to substantial completion to operate on schedules directed by the Owner. 

 E. All adjustable breakers shall be adjusted in field to settings determined by an engineering coordination 
study as required to determine appropriate settings for optimal power distribution coordination. Include 
in bid all required work and engineering services as required for this study and adjustment. 

 F. Where lighting or other loads are indicated to be controlled through the energy management system 
(EMS), coordinate with mechanical contractor and EMS supplier and provide control voltages, contact 
forms, communication modules, and connection points to suit EMS inputs.  Provide all required 
components for complete and operational system. 

1.17 WARRANTIES 

 A. The Contractor Agrees: 
  1. To correct defects in workmanship, materials, equipment, and operation of all systems for a period of 

one year from the date of Substantial Completion. 
  2. To remove any item not specified or given written approval and replace it with an approved item. 
  3. That all systems provided will safely, quietly, and efficiently operate in accordance with the design. 
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 B. This does not supersede manufacturer’s warranties which may extend beyond one year. 

1.18 CONSTRUCTION SEQUENCE 

 A. The Contractor is cautioned that the project may be constructed in stages to accommodate the owner's 
use of the building. This contractor shall verify requirements prior to bidding and shall cooperate in all 
respects with other contractors and trades on the job to carry out the work with minimum disruption of 
both the owner's requirements and construction of the project. 

1.19 DETAILS 

 A. The details and sketches in the drawings are construction standards applicable to this project. 

 B. The contractor shall comply with details as applicable to the work indicated and shall retain on the job site 
at all times, a complete set of drawings and specifications.  

1.20 DEFINITIONS 

 A. In this division of the specifications and accompanying drawings, the following definitions apply: 
  1. Provide: To purchase, pay for, transport to the job site, unpack, install and connect complete and 

ready for operation; to include all permits, inspections, equipment, material, labor, hardware and 
operations required for completion. 

  2. Install: To receive from another contractor, the owner or another entity and install complete and 
ready for operation. Unless otherwise indicated, receipt is assumed to be at the job site. 

  3. Furnish: To purchase, pay for and deliver to the job site for installation by others. 
  4. The contractor is cautioned that “furnish” and “install” require coordination with others.  Such 

coordination shall be accomplished prior to bidding and bid amounts shall include all required labor, 
material and operations for completion of all items and systems specified and indicated. 

  5. As Indicated: As shown in drawings. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION  
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SECTION 260510 - ELECTRICAL, DEMOLITION 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

 A. The following apply to the work under this Section: 
  1. Section 260500, Electrical, General 
  2. Section 262000, Wiring Systems 

1.02 SCOPE 

 A. Provide all labor, material and operation required for removal of existing electrical systems as indicated. 

 B. Bidders shall visit the site of the work prior to bidding and shall include in bid all work required to provide 
new work and to modify existing work as required to continue in operation. 

 C. Contractor shall examine demolition and new work plans for all trades and include in bid all rework 
and/or relocation of existing raceway, junction boxes, panelboards, safety switches, devices, wiring 
systems and all other related electrical equipment as required to accommodate new construction. 

 D. Electrical demolition work generally includes: 
  1. Existing electrical equipment as indicated; 
  2. Conductors, exposed and concealed as indicated; 
  3. Existing wiring devices as indicated. Where new wiring devices are shown in existing locations, the 

Contractor may re-use the existing opening and outlet box for new device; 
  4. Lighting fixtures, their supports, outlet boxes and appurtenances as indicated; 
  5. Where indicated on drawings, existing raceways may be reused for new circuits.  Contractor shall 

mandrel brush and swab existing feeder conduits prior to pulling new conductors. 

 E. Include in bid all work required for temporary wiring and associated electrical work required to maintain 
existing systems in service during demolition phase. 

 F. All interruptions in electrical systems (power, lighting, communication, fire alarm and other systems) as 
required for this work shall be coordinated with and approved by Owner prior to performing work. 
Notice shall be provided to Owner in writing a minimum of 48 hours in advance, but not less than the 
time specified in other portions of Contract Documents. 

 G. The intent of this specification is to obtain removal of the existing electrical system to the extent required 
to enable the Owner to identify, service, repair or modify the new wiring system efficiently and safely. 

1.03 STANDARDS 

 A. Demolition work shall comply with ANSI A10.6, NFPA 241, OSHA, AHERA and all applicable local, 
state and federal standards and guidelines. 

PART 2 - PRODUCTS (Not Used) 
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PART 3 - EXECUTION 

3.01 EXAMINATION 

 A. Verify that utilities in work area have been disconnected and capped as required. 

 B. Survey existing conditions and correlate with demolition and new work indicated in Contract Documents 
to determine extent of demolition required.  

 C. When unanticipated mechanical, electrical, environmental or structural elements that conflict with 
intended function or design are encountered, investigate and measure the nature and extent of conflict. 
Provide prompt written notice to Engineer of any conflicts. 

3.02 DEMOLITION 

 A. Owner shall retain first right of refusal on all electrical equipment being demolished. Prior to beginning 
demolition work, contractor shall walk through demolition area with Owner’s representative and identify 
items to be removed and turned over to Owner. Contractor shall carefully remove, protect and store 
items to be turned over to Owner and deliver to Owner at location on site as directed by Owner. 

 B. Maintain services and systems indicated to remain and protect them against damage during demolition 
process.  

 C. For all lighting being relocated, remove, clean, re-lamp and reinstall complete as indicated on new work 
plans. 

 D. All devices indicated as to remain or to be relocated shall be protected against damage during demolition 
process and cleaned prior to being restored into service. 

 E. Provide temporary barricades, dust barriers and other protection required to prevent injury to people and 
damage to building contents, adjacent area of building and facilities to remain. 

 F. Maintain protected egress and access at all times. Do not close or obstruct roadways or sidewalks without 
permission from Owner. 

 G. Conduct demolition to minimize interference with Owner's use of site. 

 H. Conduct operations with minimum interference to public or private access. 

3.03 DISPOSAL OF DEMOLISHED MATERIALS 

 A. Demolished material shall be promptly removed from site as work progresses. 

 B. Remove and transport materials in a manner that will prevent contamination or damage to adjacent 
surfaces and areas. 

 C. Burning of demolished materials will not be permitted on site. 

 D. All materials shall be properly and legally disposed of. Contractor is responsible for all handling, storage, 
transportation and disposal fees. 
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3.04 CLEANING 

 A. Clean adjacent structures and improvements of dust, dirt and debris caused by demolition operations.   

 B. Return adjacent areas to condition existing before demolition operations began. 

END OF SECTION  
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SECTION 260543 - UNDERGROUND ELECTRICAL WORK 

PART 1 - GENERAL 

1.01 SCOPE  

 A. The work covered by this Section consists of providing all labor, material, equipment and performing all 
operations for construction of underground electrical work as shown on the plans and as described by 
these specifications. This work shall be include coordination with utility companies, other trades, cutting, 
trenching, backfilling, construction of underground ductbank and raceway systems, handholes, removal 
and disposal of unsuitable or surplus materials and other work as required for a complete underground 
electrical system. 

 B. All required associated work including traffic control, clearing, dewatering and clean-up is included in this 
scope. 

1.02 RELATED REQUIREMENTS 

 A. The following applies to this section with additions and modifications specified herein: 
  1. Section 260500, Electrical, General 
  2. Section 262000, Wiring Systems 

1.03 REFERENCES 

 A. The latest edition of the publications listed below form a part of this specification to the extent referenced. 
The publications are referred to in the text by the basic designation only. 

  1. AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS 
(AASHTO) 

   a. AASHTO HB14  Highway Bridges 

   b. AASHTO M198  Joints for Circular Concrete Sewer and Culvert Pipe Using 
Flexible Watertight Gaskets 

  2. AMERICAN CONCRETE INSTITUTE (ACI) 

   a. ACI 318   Building Code Requirements for Structural Concrete 

   b. SP-66   ACI Detailing Manual 

  3. AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 

   a. ANSI C2   National Electrical Safety Code 

   b. ANSI C 119.1   Electric Connectors - Sealed Insulated Underground 
Connector Systems Rated 600 Volts 

   c. ASNI/SSTE 77  Underground Enclosure Integrity 

  4. AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM) 

   a. ASTM C478   Precast Reinforced Concrete Manhole Sections 

    b. ASTM C857   Minimum Structural Design Loading for Underground Pre-cast 
Concrete Utility Structures 

   c. ASTM C858   Underground Pre-cast Concrete Utility Structures 
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    d. ASTM C990   Joints for Concrete Pipe, Manholes and Precast Box Sections 
Using Preformed Flexible Joint Sealants 

  5. FEDERAL SPECIFICATIONS (FS) 

   a. FS RR-F-621   Frames, Covers, Gratings, Steps, Sump and Catch Basin, 
Manhole 

  6. NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA) 

   a. NEMA TC 2   Electrical Polyvinyl Chloride (PVC) Conduit 

   b. NEMA TC 3   Polyvinyl Chloride (PVC) Fittings for Use with Rigid PVC 
Conduit and Tubing 

   c. NEMA TC 6   PVC and ABS Plastic Utilities Duct for Underground 
Installation 

   d. NEMA TC 9   Fittings for Polyvinyl Chloride (PVC) Plastic Utilities Duct for 
Underground Installation 

   e. NEMA WC 8  Ethylene-Propylene-Rubber-Insulated Wire and Cable for the 
Transmission and Distribution of Electrical Energy 

  7. NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) 

   a. NFPA 70   National Electrical Code 

  8. UNDERWRITERS’ LABORATORIES INC. (UL) 

   a. UL 6   Rigid Metal Conduit, Ninth Edition 

   b. UL 83   Thermoplastic-Insulated Wires and Cables, Ninth Edition 

   c. UL 467   Grounding and Bonding Equipment, Sixth Edition 

   d. UL 486A   Wire Connectors and Soldering Lugs for Use with Copper 
Conductors, Seventh Edition 

   e. UL 510   Insulating Tape, Sixth Edition 

   f. UL514A   Metallic Outlet Boxes, Seventh Edition 

   g. UL 514B   Fittings for Conduit and Outlet Boxes, Second Edition 

   h. UL 651   Schedule 40, 80, Type EB and A Rigid PVC Conduit and 
Fittings 

   i. UL 651A   Schedule 40 and 80 High Density Polyethylene (HDPE) 
Conduit 

   j. UL 651B   Continuous Length HDPE Conduit 

   k. UL 1242   Intermediate Metal Conduit, First Edition 

1.04  DEFINITIONS 

 A. In the text of this section, the words conduit and duct are used interchangeably and have the same 
meaning. 

1.05  SUBMITTALS 

 A. Preserve record data for the following: 
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  1. Handholes, pullboxes and covers 
  2. Raceway, fittings, separators and miscellaneous components 
  3. Warning tape 

1.06 FIELD CONDITIONS 

A. Ground Water: Assume ground-water level is at grade level unless a lower water table is noted on 
Drawings. 

B. Prior to performing any work, Contractor shall perform a site walkthrough with Owner’s Personnel (for 
existing sites), examine all Civil and Site plans for existing known utilities. Contractor shall contact state 
utility location service a minimum of three days prior to any digging, trenching or excavation work. 

PART 2 PRODUCTS 

2.01 GENERAL REQUIREMENTS FOR DUCTS AND RACEWAYS  

 A. Comply with ANSI C2. 

2.02 CONDUIT 

 A. Rigid Metal Conduit: Galvanized steel. Comply with ANSI C80.1 

 B. Plastic Conduit and Tubing: Type EPC-40, UL 651, with matching fittings by same manufacturer as the 
conduit, complying with NEMA TC 3 and UL 514B. 

2.03 NONMETALLIC DUCTS AND DUCT ACCESSORIES  

 A. Underground Plastic Utilities Duct: NEMA TC 2, UL 651, ASTM F 512, Type EPC-40 with matching 
fittings complying with NEMA TC 3 by same manufacturer as the duct. 

 B. Underground Plastic Utilities Duct: NEMA TC 6 & 8, ASTM F 512, UL 651A, Type HDPE with 
matching fittings complying with NEMA TC 9 by same manufacturer as the duct. 

 C. Duct Accessories 
  1.   Duct Separators: Factory-fabricated rigid PVC interlocking spacers, sized for type and size of ducts 

with which used, and selected to provide minimum duct spacing indicated while supporting ducts 
during concreting or backfilling. 

  2.    Warning Tape: Detectable underground warning tape shall be minimum 5-mil metal detectable tape, 
3-inch wide, non-degradable, permanent ink, solid core and color coded in accordance with APWA 
Uniform Color Code. 

2.04  PULL ROPE 

 A. Nylon rope having a minimum tensile strength of 200 pounds/foot in each empty conduit/duct.   

2.05  POWER WIRE AND CABLE 

 A. Copper only. 



University of South Carolina        
Greene Street Pedestrian Improvements   
 

   
UNDERGROUND ELECTRICAL WORK  260543 - 4 

 B. Wire and Cable Conductor Sizes: Conductor and conduit sizes indicated are for copper conductors unless 
otherwise noted. Wires and cables manufactured more than 12 months prior to date of delivery to the site 
shall not be used. 

2.06 600-VOLT WIRES AND CABLES 

 A. See Section 262000. 

2.07 600-VOLT WIRE CONNECTOR AND TERMINALS FOR USE WITH COPPER CONDUCTORS 

 A. See Section 262000. 

2.08  TAPE 

 A. UL 510, plastic insulating tape, capable of performing in a continuous temperature environment of 80 
degrees C. 

2.09 GROUNDING AND BONDING EQUIPMENT 

 A. UL 467 

2.10 HANDHOLES AND PULLBOXES 

 A. Shall be heavy duty, open bottom, constructed of all polymer concrete reinforced with fiberglass and with 
all stainless steel hardware. 

 B. Boxes installed in areas of incidental, non-deliberate light vehicular traffic shall meet the Tier 8 cover test 
load of 12,000# over a 10”x10” plate; those in incidental, non-deliberate heavy vehicular traffic areas shall 
meet the Tier 15 cover test load of 22,500# over a 10”x10” plate. Boxes indicated as Tier 22 type shall be 
tested to 33,750# over a 10”x20” plate. 

 C. Covers shall include molded lettering indicating use as indicated on drawings or as directed by respective 
utility. Cover design load shall not exceed the design load of the handhole or box. 

 D. Handholes and pullboxes shall be manufactured by Quazite, Highline Products, NewBasis, Armorcast or 
approved equal. 

PART 3 - EXECUTION 

3.01 PREPARATION 

 A. Coordinate layout and installation of raceway, handholes, boxes and other underground electrical system 
components with final arrangement of other utilities, site grading and surface features as determined in the 
field. 

 B. Coordinate elevations of raceways, entrances into handholes, boxes and equipment with final locations 
and profiles of raceways, as determined by coordination with other utilities, underground obstructions 
and surface features. Revise locations and elevations as required to suit field conditions and to ensure that 
the raceway runs drain to handholes. 
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 C. Clear and grub vegetation to be removed, and protect vegetation. Remove and stockpile topsoil for 
reapplication. 

3.02 INSTALLATION 

 A. Electrical installations shall conform to requirements of NFPA 70 and ANSI C2, and to requirements 
specified herein. 

 B. Backfill material shall be soil or select material that can by readily compacted. It shall not contain stones 
larger than 1-inch, debris, chunks of highly plastic clay or any other materials deemed unsuitable by the 
Engineer. 

 C. Concrete: Shall be composed of fine aggregate, coarse aggregate, Portland cement, and water so 
proportioned and mixed as to produce a plastic, workable mixture. Fine aggregate shall be of hard, dense, 
durable, clean, and uncoated sand. The coarse aggregate shall be reasonably well graded from 3/16-inch 
to one inch. The fine and coarse aggregates shall be free from injurious amounts of dirt, vegetable matter, 
soft fragments or other deleterious substances. Water shall be fresh, clean, and free from salts, alkali, 
organic matter, and other impurities. Concrete shall have a compressive strength of 3000 psi at the age of 
28 days. Slump shall not exceed 3 inches. Re-tempering of concrete shall not be permitted. Exposed, 
unformed concrete surfaces shall be given a smooth, wood float finish. Concrete shall be cured for a 
period of not less than 7 days, and concrete made with high early strength Portland cement shall be 
repaired by patching honeycombed or otherwise defective areas with cement mortar as directed. 

 D. Flowable Fill: Shall meet the requirements of Section 210 of the South Carolina Department of 
Transportation 2007 Standard Specification for Highway Construction.  

 E. Earthwork: Perform all required demolition, excavation, backfilling, and pavement repairs for electrical 
work. 

 F. Maintain a minimum 12 inch separation between primary power and communication raceways. A 
minimum of 12 inch separation shall be maintained, whenever possible, above or below all other utilities 
at crossings. A minimum of 8 feet horizontal clearance shall be maintained, whenever possible, from all 
other utilities which parallel the electrical raceways/ductbank. 

 G. Contractor shall notify Engineer prior to backfilling. Do not begin backfilling until Owner’s 
representative has observed the work. Excavations shall be filled as soon as possible and not left open for 
prolonged periods. Provide safety (warning) barricades around all open trenches and holes before leaving 
unattended. Open trenches shall be covered with metal plates whenever grade cannot be restored the 
same day. 

 H. Trenches shall be excavated to the required depth and width sufficient to allow for proper setting and 
jointing of the conduit and for thorough compaction of the backfill material under and around the conduit. 

 I.  When a firm foundation is not encountered at the required grade, all unstable material under the 
ductbank, and for a width of at least one diameter of largest ductbank conduit on each side of ductbank, 
shall be removed and the resulting excavation backfilled with suitable material and compacted. 

 J. If rock, hard pan, or other unyielding material is encountered, the material shall be excavated to a depth a 
minimum of 4 inches below the bottom of the lowest conduit. The minimum trench width shall be 4 
inches beyond the outside of the nearest conduit. 
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 K. All conduits shall be securely fastened in place during construction of the work. 

 L. Support ducts on duct separators coordinated with duct size, duct spacing, and outdoor temperature. 

 M. Separator Installation: Space separators close enough to prevent sagging and deforming of ducts, with not 
less than five spacers per 20 feet (6 m) of duct. Secure separators to earth and to ducts to prevent floating 
during concreting. Stagger separators approximately 6 inches (150 mm) between tiers. Tie entire 
assembly together using fabric straps; do not use tie wires or reinforcing steel that may form conductive or 
magnetic loops around ducts or duct groups. 

 N.  Stagger conduit joints by rows and layers to provide a duct line having the maximum strength. During 
construction, protect partially completed duct lines from the entrance of debris such as mud, sand, and 
dirt with suitable conduit plugs. As each section of a duct line is completed handhole to handhole draw a 
stiff bristle brush having the same diameter of the duct through the duct, until duct is clear of particles of 
earth, sand, and gravel; then immediately install end plugs. 

 O. All conduits shall be plugged or caped with approved standard factory made plugs or caps to prevent 
seepage of soil, flowable fill, water and debris into the ductbank system during construction and/or 
temporary suspension of work. 

 P. Provide all empty conduits with a Nylon pull rope. Leave a minimum of 36” of slack at each end of the 
pull. 

 Q. Whenever trenches have not been properly filled, or if settlement occurs, they shall be refilled, smoothed 
off and finally made to conform to the surface of the ground. Backfilling shall be carefully performed and 
the original surface restored to original conditions to the full satisfaction of the Engineer.  

 R. Installation of conduit, fittings, connections, manholes, handholes, and the like shall follow the respective 
utility company specifications and guidelines. 

 S. Underground Conduit/Duct Without Concrete Encasement: The conduit shall be EPC-40-PVC conduit. 
The top of the conduit shall be not less than 30 inches below grade, and shall have a minimum slope of 3 
inches in each 100 feet away from buildings and toward manholes, handholes and other necessary drainage 
points. Run conduit in straight lines except where a change of direction is necessary. As each conduit run 
is completed, draw a non-flexible testing mandrel not less than 12 inches long with a diameter 1/4 inch 
less than the inside diameter of the conduit through the conduit. After which, draw a stiff bristle brush 
through until conduit is clear of particles of earth, sand and gravel; then immediately install conduit plugs. 
Provide not less than 3 inches clearance from the conduit to each side of the trench. A minimum clearance 
of 2-1/2 inches shall be provided between adjacent conduits. Grade bottom of trench smooth; where 
rock, soft spots, or sharp-edged materials are encountered, excavate the bottom for an additional 3 inches, 
fill and tamp level with original bottom with sand or earth free from particles that would be retained on a 
14-inch sieve. Provide warning tape at 12" B.F.G. 

 T. Cable Pulling: Test existing duct lines with a mandrel and thoroughly swab out to remove foreign material 
before pulling cables. Pull cables down grade with the feed-in point at the manhole or buildings of the 
highest elevation. Use flexible cable feeds to convey cables through manhole opening and into duct runs. 
Accumulate cable slack at each manhole or junction box where space permits by training cable around the 
interior to form one complete loop. Maintain minimum allowable bending radii in forming such loops. 

  1. Cable Lubricants: Use lubricants that are specifically recommended by the cable manufacturer for 
assisting in pulling jacketed cables. Cable lubricants shall be soapstone, graphite, or talc for rubber or 
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plastic jacketed cables. Lubricant shall not be deleterious to the cable sheath, jacket, or outer 
coverings. 

  2. Cable Pulling Tensions: Tensions shall not exceed the maximum pulling tension recommended by the 
cable manufacturer. 

  3. Secondary Cable Runs in Nonmetallic Duct Conduit: Although not indicated, include an insulated 
copper equipment grounding conductor sized as required by the rating of the overcurrent device 
supplying the phase conductors, in nonmetallic duct conduit, for secondary cable runs, 600 volts and 
less. 

  U. Cable Terminating: Protect terminations of insulated power and lighting cables from accidental contact, 
deterioration of coverings and moisture by providing terminating devices and materials. Install 
terminations of insulated power cables, cable joints, and medium voltage terminations in accordance with 
the manufacturer's requirements. Make terminations with materials and methods as designated by the 
written instructions of the cable manufacturer and termination kit manufacturer. 

  1. Splices for 600-Volt Class Cables: Splice in underground systems only in accessible locations such as 
handholes and pullboxes, with a compression connector on the conductor and by insulating and 
waterproofing by one of the following methods suitable for continuous submersion in water and pass 
ANSI C119.1. 

   a. Provide cast-type splice insulation by means of molded casting process employing a 
thermosetting epoxy resin insulating material applied by a gravity poured method or by a 
pressure injected method. Provide component materials of the resin insulation in a packaged 
form ready for convenient mixing without removing from the package. Do not allow the cables 
to be moved until after the splicing material has completely set. 

   b. Gravity poured method shall employ materials and equipment contained in an approved 
commercial splicing kit which includes a mold suitable for the cables to be spliced.  When the 
mold is in place around the joined conductors, prepare the resin mix and pour into the mold. Do 
not allow cables to be moved until after the splicing materials have completely set. 

   c. Provide heat shrinkable splice insulation by means of a thermoplastic adhesive sealant material 
which should be applied by a clean burning propane gas torch. Cables may be moved when joint 
is cool to the touch. 

 V. Grounding Systems: Shall be as indicated, and as required by NFPA 70 and ANSI C2. 

3.03 HANDHOLE AND PULLBOX INSTALLATION 

 A. Comply with ASTM C 891 unless otherwise indicated. 

 B. Set all handholes and pull boxes on gravel base, minimum 6” thick. Gravel bedding shall be No. 57 
aggregate meeting requirements of AASHTO M43-88. 

 C. Install units level and plumb and with orientation and depth coordinated with connecting raceways, to 
minimize bends and deflections required for proper entrances. Square covers with roadways, sidewalks, 
pavers and other site features. Covers shall be set flush with finished grade. 

 D. Handhole Covers: In paved areas and trafficways, set surface flush with finished grade. Set covers of other 
handholes 1 inch finished grade. 

 E. Where indicated, cast handhole cover frame integrally with handhole structure. 
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3.04 GENERAL 

A. This Contractor shall remove all mud and debris from handholes after completion.   

 B. It is the intent of these specifications that the underground raceway system shall be waterproof. 

3.05 TESTING 

A. Distribution Conductors 600-Volt Class: Perform 600-volt cable tests to verify that no short circuits or 
accidental grounds exist. Make tests using an instrument which applies a voltage of approximately 500 
volts to provide a direct reading in resistance; minimum resistance shall be 250,000 ohms. 

3.06   DOCUMENTATION 

A. Contractor shall maintain on the job site one complete set of drawings for this project. All changes 
authorized by the Engineers and/or the Owner as to the locations, sizes, etc. of equipment, conduit, 
fixtures, and/or other material and equipment shall be indicated in red pencil on the drawings as the work 
progresses. At the completion of the project, Contractor shall obtain a complete set of reproducibles of 
the drawings, and shall transfer all changes to these reproducibles. 

END OF SECTION  
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SECTION 262000 - WIRING SYSTEMS 

PART 1 - GENERAL 

1.01 RELATED DOCUMENTS 

 A. Section 260500, Electrical, General, applies to the work under this section. 

1.02 SCOPE 

 A. Provide interior wiring systems complete and ready for operation, as indicated, specified herein and in 
compliance with applicable codes and standards. 

PART 2 - PRODUCTS 

2.01 MANUFACTURERS 

 A Materials of like type shall be manufactured by the same company with the exception of lighting fixtures. 

 B. Fittings, Condulets, Boxes and the like: Steel City, Thomas and Betts, O-Z Electrical Manufacturing 
Company, Appleton, Efcor, Crouse-Hinds, Garvin Industries, or approved equal. 

 C. Conductors and Cables: Alpha Wire Company, Belden, Cerro Wire, Southwire Company, General Cable 
or approved equal. 

 D. Cable Markers: 3M Company, E-Z Code, Brady, or approved equal. 

 E. Connectors, Lugs and Terminals and the like: 3M Company, Ideal, Thomas and Betts, O-Z Electrical 
Manufacturing Company, or approved equal. 

 F. Wiring Devices and the like: Best Specification Grade; Arrow Hart/Cooper, Hubbell, Legrand/P&S, 
Leviton, or approved equal. 

 G. Fuses:  Bussman, Gould, Littelfuse, or approved equal. 

 H. Grounding Devices, Rods and the like: Cadweld, Thomas and Betts, Appleton, Erico, O-Z Electrical 
Manufacturing Company, or approved equal. 

2.02 CONDUIT AND FITTINGS 

 A. Rigid Steel Conduit (Zinc-Coated): ANSI C80.1. 

 B. Rigid Nonmetallic Conduit: PVC Type EPC-40 in accordance with NEMA TC2.  

 C. Intermediate Metal Conduit (IMC): UL 1242, zinc-coated steel only.  

 D. Electrical Metallic Tubing (EMT): ANSI C80.3. 

 E. Flexible Metal Conduit:   UL 1. 
  1. Liquid-Tight Flexible Metal Conduit (Steel): UL 360. 
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 F. Fittings for Metal Conduit, Electrical Metallic Tubing, and Flexible Metal Conduit: UL 514. All ferrous 
fittings shall be cadmium- or zinc-coated in accordance with UL 514. 

  1. Fittings for rigid metal conduit and IMC shall be threaded type. Split couplings are not acceptable. 
  2. Fittings for electrical metallic tubing (EMT) shall be the compression type. 

 G. Fittings for Rigid Nonmetallic Conduit: NEMA TC3. 

 H. Electrical Nonmetallic Tubing (ENT): Not permitted. 

2.03 CABINETS, JUNCTION BOXES, AND PULL BOXES 

 A. UL 50, hot-dip zinc-coated, code gauge sheet steel, screw cover unless indicated otherwise. 

2.04 WIRES AND CABLES 

 A. Wires and cables shall meet the applicable requirements of NFPA 70 and UL for the type of insulation, 
jacket, and conductor specified or indicated. All wire and cable shall be new, with size, grade of 
insulation, voltage and manufacturer's name permanently imprinted on outer covering at regular intervals, 
and delivered to the job site in complete coils and reels. 

 B. Conductors: Conductors No. 10 AWG and smaller shall be solid, and those No. 8 AWG and larger shall 
be stranded. Unless indicated otherwise, conductor sizes shown are based on copper. All conductors shall 
be copper. 

 C. Minimum Conductor Sizes: Minimum size for branch circuits shall be No. 12 AWG; for Class 1 remote-
control and signal circuits, No. 14 AWG; and for Class 2 low-energy remote-control and signal circuits, 
No. 16 AWG. All 120 v. branch circuits exceeding 100' in length and all 277 v. branch circuits exceeding 
250' in length shall be No. 10 AWG, minimum. 

 D. Color Coding: Provide for all service, feeder, branch, control and signaling circuit conductors.  Color 
shall be green for grounding conductors, and white for neutrals, except where neutrals of more than one 
system are installed in same raceway or box, the neutral of the higher-voltage system shall be white with a 
yellow stripe, or shall be gray. The color of the ungrounded conductors in different voltage systems shall 
match existing. 

 E. Insulation: Unless specified or indicated otherwise, or required to be otherwise by NFPA 70, all power 
and lighting wires shall be 600-volt, Type THHN, THWN, or XHHW; remote-control and signal circuits 
shall be Type TW, THHN, TF, THWN or XHHW. 

 F. Bonding Conductors: ASTM B 1, solid bare copper wire for sizes No. 8 AWG and smaller; ASTM B 8, 
Class B, stranded bare copper wire for sizes No. 6 AWG and larger.   

2.05 ELECTRICAL CONNECTIONS 

 A. Comply with NEC Article 110-14. 

 B. All termination devices, such as connectors, splicing devices, equipment terminals, device terminals and 
the like shall be rated and listed for operation at 75 degrees C. 
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2.06 SPLICES AND TERMINATION COMPONENTS 

 A. UL 486A and UL 486B, as applicable for wire connectors, and UL 510 for insulating tapes.  Connectors 
for wires No. 10 AWG and smaller shall be insulated pressure-type in accordance with UL 486A or UL 
486C (twist-on splicing connector). Provide solderless terminal lugs on stranded conductors. 

 B. Splices and/or taps for #8 and larger conductors shall be crimp type by T&B, Burndy, Oz, or approved 
equal; or Ilsco KUP-L-Tap®, ClearTap, or approved equal. 

2.07 FUSES 

 A. Provide a complete set of fuses for each fusible device provided. Time-current characteristics curves of 
fuses serving motors or connected in series with circuit breakers or other circuit protective devices shall 
be coordinated for proper operation; submit coordination data for approval. Fuses shall have a voltage 
rating not less than the circuit voltage. 

 B. Cartridge Fuses, Current-Limiting Type (Class R): UL 198E, time-delay type. Associated fuseholders 
shall be Class R only. 

 C. Cartridge Fuses, Current-Limiting Type (Classes J and L): UL 198C, Class J for 0 to 600 amps and Class 
L for 601 to 6000 amps. 

2.08 GROUNDING AND BONDING EQUIPMENT 

 A. UL 467. Ground rods shall be copper-encased steel, with minimum diameter of 3/4" and minimum 
length of 10 feet. 

PART 3 - EXECUTION 

3.01 ELECTRICAL SERVICE SYSTEMS 

 A. Provide the required meter sockets, cabinets, raceways, fittings, and connections to comply with power 
company metering requirements for the service entrance capacity and characteristics to be utilized. 

 B. Coordinate with power company to determine requirements for service and metering, and include in this 
work all provisions for compliance with these requirements. 

 C. Color code service entrance conductors at transformer and as specified above. 

 D. Service entrance conductors shall be as specified for feeders. 

3.02 RACEWAYS 

 A. Provide raceways for all conductors and cables. See drawings for raceway types approved for various 
locations and applications in the project.  

 B. Provide flexible metal conduit for connection to rotating or vibrating equipment. In all potentially wet 
locations, provide waterproof flexible conduit. In no case shall length of flexible conduit exceed 3 feet, 
except for transformers, where length shall not exceed 2 feet. Support in accordance with NEC and as 
approved by Engineer. 
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 C. Contractor shall size pull and junction boxes. Comply with requirements for dimensions and conduit 
spacings as defined in the NEC Article 314. 

 D. Raceways shall be continuous between outlets and enclosures. Bond raceway system as described in 
drawings and grounding specifications, and make all connections wrench tight for electrical continuity. 
Connect raceways at boxes and enclosures using locknuts and bushings.  Provide insulating bushings with 
grounding lug on all raceways one inch and larger. 

 E. Install raceways generally as follows: 
  1. Run concealed raceways in straight lines with long sweep bends and offsets. 
  2. Cut all joints square, thread, ream and draw tight. Make bends and offsets with standard conduit ells 

or with an approved bender or hickey. 
  3. No more than three quarter-bends equivalent in any run. 
  4. Cap raceway ends to prevent entrance of debris during construction. Cap with approved pennies, 

plastic caps or covers; do not tape. 
  5. Complete raceway installation and clean thoroughly before pulling conductors. 
  6. Install expansion fittings with copper bonding jumpers in conduit runs which cross building expansion 

joints. 
  7. Ferrous metal raceways, boxes, cable sheathing, cabinets, metal elbows, couplings, nipples, fittings, 

supports, and support hardware shall be suitably protected against corrosion inside and outside 
(except threads at joints) by a coating of approved corrosion-resistant material (Thomas & Betts, 
Kopr-Shield, or equal). Where corrosion protection is necessary and the conduit is threaded in the 
field, the threads shall be coated with an approved electrically conductive, corrosion-resistant 
compound. 

 F. Install pull boxes as shown in drawings and as required to pull conductors without damage to insulation. 
Provide pull boxes in accessible locations only, and size in accordance with NEC. 

 G. Unless otherwise indicated, underground service entrance conduits may be Schedule 40 PVC or coal-tar 
painted IMC or coal-tar painted GRS conduit at the contractor's option. All elbows shall be GRS type. 
Maintain conduit spacing in compliance with NEC. 

 H. Cover all raceways below grade and in concrete slabs with two brushed applications of a coal tar base 
coating conforming to MIL-C-18480. In lieu of asphalt coated conduit, Schedule 40 PVC conduit may be 
used for branch circuit raceways (conduits 1" and smaller), provided that grounding conductors are 
provided in all runs sized per NEC.  

 I. At Contractor’s option, Schedule 40 PVC conduit may be used for underground feeder raceways, 
provided that GRS elbows and grounding conductors are provided for all runs.  Exposed conduits shall be 
metallic as specified.  

 J. Install raceways of sizes shown in drawings and comply with Table 1 of NEC (latest edition). In case of 
conflict, install larger size. 

 K. Provide in each empty raceway a pull cord or wire, identified with a cardboard tag as to location of 
equipment or outlet fed by conduit. 

3.03 OUTLET, SWITCH, AND JUNCTION BOXES, FITTINGS 

 A. Provide junction boxes as required for power, lighting, and communications systems as shown in 
drawings. 
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 B. Boxes shall be held securely in place by being imbedded in masonry, or shall be secured to a fixed 
structural unit such as a stud or joist. 

3.04 CONDUCTORS 

 A. Provide conductors in raceways as shown in drawings for service, feeders and branch circuits. 

 B. Conductors No. 8 and larger shall be connected to equipment by means of pressure type mechanical lugs. 
Where multiple conductors are connected to the same terminal each conductor shall be provided with an 
individual lug. 

 C. Soldered splices shall be made mechanically secure before soldering. 

 D. Wire and cable shall be suitably protected from weather during storage and handling and shall be in good 
condition when installed. 

 E. Join conductors with approved connectors, or by soldering, brazing or welding. Tape all connections or 
cover with approved prefabricated insulating devices to provide insulation resistance at the connection 
equal to that of the wire. Make splices in boxes or fittings only. 

 F. Do not pull conductors before completion of masonry, concrete and other trades which generate dust and 
debris. See raceways section, above. 

 G. Install and terminate variable frequency drive cable in accordance with manufacturer guidelines. Shield 
and ground conductors shall be securely bonded to motor case and drive enclosure to ensure control of 
ground current and electrical noise. 

3.05 GROUNDING 

 A. Provide grounding system to comply with NEC, as shown on drawings and as specified. 

 B. All ground rods and fittings used shall be free from paint, grease, and other poorly conducting material, 
and contact surfaces shall be cleaned thoroughly to ensure good metal-to-metal contact. 

 C. Install bonding jumpers between all panelboards and feeder raceways connected thereto; across pull box 
and raceway expansion joints and across water meters located within buildings. 

 D. All connections to grounding conductors shall be accessible for inspection and shall be made with 
solderless connectors brazed or bolted to the equipment or structure to be grounded.  Unless otherwise 
indicated in drawings, grounding conductors within raceway system shall be installed in exposed rigid 
steel conduit with both conductor and conduit bonded at each end.   Do not cover main service grounding 
until Engineer has observed connections. 

 E. Provide a ground wire in all circuits sized per NEC Table 250-122 as applicable. 

 F. Provide in all runs of flexible conduit a separate grounding conductor sized per NEC Table 250-122. 

END OF SECTION  
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SECTION 311000 - SITE CLEARING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Protecting existing vegetation to remain. 
2. Removing existing vegetation. 
3. Clearing and grubbing. 
4. Stripping and stockpiling topsoil. 
5. Removing above- and below-grade site improvements. 
6. Disconnecting, capping or sealing, and removing site utilities. 
7. Retain subparagraph below if erosion- and sedimentation-control measures are not included in 

Division 01 Section "Temporary Facilities and Controls." 
8. Temporary erosion- and sedimentation-control measures. 

B. Related Sections: 
1. Division 01 Section "Execution" for field engineering and surveying. 

1.3 DEFINITIONS 

A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and 
soil organisms. 

B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In 
undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, 
the surface soil can be subsoil. 

C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place 
surface soil and is the zone where plant roots grow. 

D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place 
surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black 
or a darker shade of brown, gray, or red than underlying subsoil; reasonably free of subsoil, clay lumps, 
gravel, and other objects more than 2 inches (50 mm) in diameter; and free of subsoil and weeds, roots, 
toxic materials, or other nonsoil materials. 
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E. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during 
construction, and indicated on Drawings. 

F. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants. 

1.4 MATERIAL OWNERSHIP 

A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's 
property, cleared materials shall become Contractor's property and shall be removed from Project site. 

1.5 SUBMITTALS 

A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site 
improvements that establishes preconstruction conditions that might be misconstrued as damage caused by 
site clearing. 

1. Use sufficiently detailed photographs or videotape. 
2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other 

plants designated to remain. 

B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface 
structural, electrical, and mechanical conditions. 

1.6 QUALITY ASSURANCE 

A. Preinstallation Conference:  Conduct conference at Project site. 

1.7 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 
facilities during site-clearing operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property: N/A 

C. Salvable Improvements:  N/A 

D. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing. 

E. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures 
are in place. 
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F. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated. 

G. Do not direct vehicle or equipment exhaust towards protection zones. 

H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

I. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section 
"Earth Moving." 

1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-
site. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect and maintain benchmarks and survey control points from disturbance during construction. 

B. Locate and clearly identify trees, shrubs, and other vegetation to remain. 

C. Protect existing site improvements to remain from damage during construction. 

1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of 
soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and 
sedimentation-control Drawings and requirements of authorities having jurisdiction. 
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B. Verify that flows of water redirected from construction areas or generated by construction activity do not 
enter or cross protection zones. 

C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until 
permanent vegetation has been established. 

D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal. 

3.3 TREE AND PLANT PROTECTION 

A. General:  Protect trees and plants remaining on-site according to requirements in Division 01 Section 
"Temporary Tree and Plant Protection." 

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged 
by construction operations, in a manner approved by Engineer. 

3.4 EXISTING UTILITIES 

A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures before 
site clearing, when requested by Contractor. 

1. Verify that utilities have been disconnected and capped before proceeding with site clearing. 

B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed. 

1. Arrange with utility companies to shut off indicated utilities. 
2. Owner will arrange to shut off indicated utilities when requested by Contractor. 

C. Locate, identify, and disconnect utilities indicated to be abandoned in place. 

D. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others 
unless permitted under the following conditions and then only after arranging to provide temporary utility 
services according to requirements indicated: 

1. Notify Engineer not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Engineer's written permission. 

E. Excavate for and remove underground utilities indicated to be removed. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction. 

1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated. 
2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) 

below exposed subgrade. 
3. Use only hand methods for grubbing within protection zones. 
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4. Chip removed tree branches and dispose of off-site. 

B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further 
excavation or earthwork is indicated. 

1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and 
compact each layer to a density equal to adjacent original ground. 

3.6 TOPSOIL STRIPPING 

A. Remove sod and grass before stripping topsoil. 

B. Strip topsoil to depth of 6 inches (150 mm) in a manner to prevent intermingling with underlying subsoil 
or other waste materials. 

1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects 
more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials. 

C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape 
stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water. 

1. Limit height of topsoil stockpiles to 72 inches (1800 mm). 
2. Do not stockpile topsoil within protection zones. 
3. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity indicated to be stockpiled 

or reused. 
4. Stockpile surplus topsoil to allow for respreading deeper topsoil. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new 
construction. 

B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated. 

1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of 
existing pavement to remain before removing adjacent existing pavement.  Saw-cut faces vertically. 

2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, 
following coating manufacturer's written instructions.  Keep paint off surfaces that will remain 
exposed. 

3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials 
including trash and debris, and legally dispose of them off Owner's property. 

END OF SECTION 311000 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Preparing subgrades for slabs-on-grade, walks, turf and grasses, and plants. 
2. Excavating and backfilling for buildings and structures. 
3. Drainage course for concrete slabs-on-grade. 
4. Subbase course and base course for asphalt paving. 
5. Excavating and backfilling trenches for utilities and pits for buried utility structures. 

B. Related Sections: 
1. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, 

and removal of above- and below-grade improvements and utilities. 

1.3 DEFINITIONS 

A. Backfill:  Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides 
of pipe. 

2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow 
of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions 
indicated. 
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1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines 
and dimensions as directed by Engineer.  Authorized additional excavation and replacement 
material will be paid for according to Contract provisions for changes in the Work. 

2. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in 
length. 

3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and 
dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work 
directed by Engineer, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. Rock:  N/A 

I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical 
appurtenances, or other man-made stationary features constructed above or below the ground surface. 

J. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt 
pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement 
concrete or hot-mix asphalt walk. 

K. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below 
subbase, drainage fill, drainage course, or topsoil materials. 

L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within 
buildings. 

1.4 SUBMITTALS 

A. Product Data:  For each type of the following manufactured products required: 

1. Geotextiles. 
2. Controlled low-strength material, including design mixture. 
3. Warning tapes. 

B. Samples for Verification:  For the following products, in sizes indicated below: 

1. Geotextile:  12 by 12 inches (300 by 300 mm). 
2. Warning Tape:  12 inches (300 mm) long; of each color. 

C. Qualification Data:  For qualified testing agency. 

D. Material Test Reports:  For each on-site and borrow soil material proposed for fill and backfill as follows: 

1. Classification according to ASTM D 2487. 
2. Laboratory compaction curve according to ASTM D 698. 

E. Seismic survey report from seismic survey agency. 
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F. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining construction and site 
improvements, including finish surfaces, that might be misconstrued as damage caused by earth moving 
operations.  Submit before earth moving begins. 

G. Co-Permittee Agreement for Storm Water Management: This submittal shall be submitted prior to 
beginning work. 

H. Permits: Coordinate with Engineer/engineer. 

1.5 QUALITY ASSURANCE 

A. Blasting:  Not allowed 

B. Seismic Survey Agency:  N/A 

C. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and ASTM D 3740 for 
testing indicated. 

D. Preexcavation Conference:  Conduct conference at Project site. 

1.6 PROJECT CONDITIONS 

A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used 
facilities during earth moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without 
permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Improvements on Adjoining Property:  N/A 

C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning 
earth moving operations. 

D. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, 
specified in Division 31 Section "Site Clearing," are in place. 

E. The following practices are prohibited within protection zones: 

1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated. 
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F. Do not direct vehicle or equipment exhaust towards protection zones. 

G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from 
excavations. 

B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487, 
or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm) in any dimension, 
debris, waste, frozen materials, vegetation, and other deleterious matter. 

1. Liquid Limit:  <35 
2. Plasticity Index:  <20 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according 
to ASTM D 2487 or a combination of these groups. 

1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum 
moisture content at time of compaction. 

D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and 
not more than 12 percent passing a No. 200 (0.075-mm) sieve. 

E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and 
not more than 8 percent passing a No. 200 (0.075-mm) sieve. 

F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and 
not more than 12 percent passing a No. 200 (0.075-mm) sieve. 

G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and 
natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not 
more than 8 percent passing a No. 200 (0.075-mm) sieve. 

H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; 
ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve 
and 0 to 5 percent passing a No. 8 (2.36-mm) sieve. 

I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; 
ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 
5 percent passing a No. 4 (4.75-mm) sieve. 
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J. Sand:  ASTM C 33; fine aggregate. 

K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state. 

2.2 ACCESSORIES 

A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 
mm) thick, continuously inscribed with a description of the utility, with metallic core encased in a 
protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 
inches (750 mm) deep; colored as follows: 

1. Red:  Electric. 
2. Yellow:  Gas, oil, steam, and dangerous materials. 
3. Orange:  Telephone and other communications. 
4. Blue:  Water systems. 
5. Green:  Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, 
lateral movement, undermining, washout, and other hazards created by earth moving operations. 

B. Protect and maintain erosion and sedimentation controls during earth moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary 
protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, 
and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation. 

1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in 
excavations.  Do not use excavated trenches as temporary drainage ditches. 

3.3 EXPLOSIVES 

A. Explosives:  Do not use explosives. 
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3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and 
subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and 
obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for rock 
excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, 
replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent construction without 
exceeding the following dimensions: 

a. 24 inches (600 mm) outside of concrete forms other than at footings. 
b. 12 inches (300 mm) outside of concrete forms at footings. 
c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade. 
d. Outside dimensions of concrete walls indicated to be cast against rock without forms or 

exterior waterproofing treatments. 
e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade. 
f. 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600 mm) wider 

than pipe or 42 inches (1065 mm) wide. 

3.5 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm).  If 
applicable, extend excavations a sufficient distance from structures for placing and removing concrete 
formwork, for installing services and other construction, and for inspections. 

1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand 
to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and 
grades to leave solid base to receive other work. 

2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  
Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 
mm).  Do not disturb bottom of excavations intended as bearing surfaces. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 

1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine 
spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant 
Protection." 

3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades. 
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3.7 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  
Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than top of pipe or 
conduit unless otherwise indicated. 

1. Clearance:  12 inches (300 mm) each side of pipe or conduit. 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and 
conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for 
joints, fittings, and bodies of conduits.  Remove projecting stones and sharp objects along trench subgrade. 

1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate trench 
bottoms and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand 
backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit 
on an undisturbed subgrade. 

4. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

D. Trench Bottoms:  Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit elevations 
to allow for bedding course if necessary.  Hand-excavate deeper for bells of pipe. 

1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

E. Trenches in Tree- and Plant-Protection Zones: 

1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine 
spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not 
use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of 
utilities. 

3. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant 
Protection." 

3.8 SUBGRADE INSPECTION 

A. Notify Engineer when excavations have reached required subgrade. 

B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted 
backfill or fill material as directed. 
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C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, 
tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes) to identify soft pockets and areas of 
excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular 
to first direction.  Limit vehicle speed to 3 mph (5 km/h). 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined 
by Engineer, and replace with compacted backfill or fill as directed. 

D. Authorized additional excavation and replacement material will be paid for according to Contract 
provisions for changes in the Work. 

E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction 
activities, as directed by Engineer, without additional compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete 
foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-
day compressive strength of 2500 psi (17.2 MPa), may be used when approved by Engineer. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Engineer. 

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, 
grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining 
trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring and bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

B. Place backfill on subgrades free of mud, frost, snow, or ice. 
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3.12 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to 
provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of 
conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is 
specified in Division 03 Section "Cast-in-Place Concrete." 

D. Backfill voids with satisfactory soil while removing shoring and bracing. 

E. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch (25 mm) in any 
dimension, to a height of 12 inches (300 mm) over the pipe or conduit. 

1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and 
along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  
Coordinate backfilling with utilities testing. 

F. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

G. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to final 
subgrade elevation. 

H. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches 
(150 mm) below subgrade under pavements and slabs. 

3.13 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will 
bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 

1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.14 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to 
within 2 percent of optimum moisture content. 
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1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice. 
2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds 

optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight. 

3.15 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for 
material compacted by hand-operated tampers. 

B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly 
along the full length of each structure. 

C. Compact soil materials to not less than the following percentages of maximum dry unit weight according 
to ASTM D 698: 

1. Under structures, scarify and recompact top 12 inches (300 mm) of existing subgrade and each 
layer of backfill or fill soil material at 100  percent and the upper one (1) foot of floor slab and 
footing area compacted to 100 percent of its maximum dry density. 

2. Under vehicular pavements, scarify and recompact top 12 inches (300 mm) of existing subgrade 
and each layer of backfill or fill soil material at 100  percent of its maximum dry density. 

3. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and compact each 
layer of backfill or fill soil material at 95 percent. 

4. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and 
compact each layer of backfill or fill soil material at 85 percent. 

5. For utility trenches, compact each layer of initial and final backfill soil material at 90 percent in 
lawn areas and 95 percent under paved areas. 

3.16 GRADING 

A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with 
compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances. 

B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish 
subgrades to required elevations within the following tolerances: 

1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm). 
2. Walks:  Plus or minus 1/2 inch (13 mm). 

3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place subbase course and base course under pavements and walks as follows: 
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1. Install separation geotextile on prepared subgrade according to manufacturer's written instructions, 
overlapping sides and ends. 

2. Place base course material over subbase course under hot-mix asphalt pavement. 
3. Shape subbase course and base course to required crown elevations and cross-slope grades. 
4. Place subbase course and base course 6 inches (150 mm) or less in compacted thickness in a single 

layer. 
5. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted thickness in 

layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 
3 inches (75 mm) thick. 

6. Compact subbase course and base course at optimum moisture content to required grades, lines, 
cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to 
ASTM D 698. 

3.18 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special 
inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance with requirements. 
2. Determine that fill material and maximum lift thickness comply with requirements. 
3. Determine, at the required frequency, that in-place density of compacted fill complies with 

requirements. 

B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests 
and inspections. 

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent 
earth moving only after test results for previously completed work comply with requirements. 

D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify 
design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on 
a visual comparison of subgrade with tested subgrade when approved by Engineer. 

E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, 
ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and 
frequencies: 

1. Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least one test for 
every 2000 sq. ft. (186 sq. m) or less of paved area or building slab, but in no case fewer than three 
tests. 

2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for every 100 feet 
(30 m) or less of wall length, but no fewer than two tests. 

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction 
specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact 
and retest until specified compaction is obtained. 
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3.19 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of 
trash and debris. 

B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces 
become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations 
or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with 
additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and 
eliminate evidence of restoration to greatest extent possible. 

3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and 
legally dispose of them off Owner's property. 

END OF SECTION 312000 
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SECTION 321216 - ASPHALT PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Hot-mix asphalt paving. 
2. Pavement-marking paint. 
3. Macadam Base. 

B. Related Sections: 
1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for aggregate 

pavement shoulders. 
2. South Carolina Department of Transportation Specification: 2007 Standard Specifications for 

Highway Construction. These specifications apply to all work within the SCDOT right of way and 
are approved in coordination with the project specifications. 

1.3 DEFINITION 

A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include technical data and tested physical and 
performance properties. 

1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix 
proposed for the Work. 

2. Job-Mix Designs:  For each job mix proposed for the Work. 

B. Qualification Data:  For qualified Installer. 

C. Material Certificates:  For each paving material, from manufacturer. 

D. Material Test Reports:  For each paving material. 
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1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities 
having jurisdiction or the DOT of state in which Project is located. 

B. Installer Qualifications:  Imprinted-asphalt manufacturer's authorized installer who is trained and approved 
for installation of imprinted asphalt required for this Project. 

C. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated. 

D. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of 
SCDOT for asphalt paving work. 

1. Measurement and payment provisions and safety program submittals included in standard 
specifications do not apply to this Section. 

E. Preinstallation Conference:  Conduct conference at Project site. 

1. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, 
the following: 

a. Review proposed sources of paving materials, including capabilities and location of plant 
that will manufacture hot-mix asphalt. 

b. Review condition of subgrade and preparatory work. 
c. Review requirements for protecting paving work, including restriction of traffic during 

installation period and for remainder of construction period. 
d. Review and finalize construction schedule and verify availability of materials, Installer's 

personnel, equipment, and facilities needed to make progress and avoid delays. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing 
manufacturer's labels containing brand name and type of material, date of manufacture, and directions for 
storage. 

B. Store pavement-marking materials in a clean, dry, protected location within temperature range required 
by manufacturer.  Protect stored materials from direct sunlight. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if rain 
is imminent or expected before time required for adequate cure, or if the following conditions are not 
met: 
 
1. Tack Coat:  Minimum surface temperature of 60 deg F (15.6 deg C). 
2. Slurry Coat:  Comply with weather limitations in ASTM D 3910. 
3. Asphalt Base Course:  Minimum surface temperature of 40 deg F (4.4 deg C) and rising at time of 

placement. 
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4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F (15.6 deg C) at time of 
placement. 

B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum 
ambient or surface temperature of 40 deg F (4.4 deg C) for oil-based materials, 55 deg F (12.8 deg C) for 
water-based materials, and not exceeding 95 deg F (35 deg C). 

PART 2 - PRODUCTS 

2.1 AGGREGATES 

A. General:  Use materials and gradations that have performed satisfactorily in previous installations. 

B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-
furnace slag. 

C. Fine Aggregate:  ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared from 
stone, gravel, cured blast-furnace slag, or combinations thereof. 

1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate 
mass. 

D. Mineral Filler:  ASTM D 242 or AASHTO M 17, rock or slag dust, hydraulic cement, or other inert 
material. 

2.2 ASPHALT MATERIALS 

A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-22. 

B. Asphalt Cement:  ASTM D 3381 for viscosity-graded material. 

C. Tack Coat:  ASTM D 977 or AASHTO M 140 emulsified asphalt. 

D. Fog Seal:  ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or AASHTO M 208 
cationic emulsified asphalt, slow setting, factory diluted in water, of suitable grade and consistency for 
application. 

E. Water:  Potable. 

2.3 AUXILIARY MATERIALS 

A. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3. 

B. Pavement-Marking Paint:  Latex, waterborne emulsion, lead and chromate free, ready mixed, complying 
with FS TT-P-1952, Type II, with drying time of less than 45 minutes. 
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1. Color:  White, Yellow, Blue, Green 

C. Glass Beads:  AASHTO M 247, Type 1. (SCDOT R/W only) 

D. Wheel Stops:  Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 4-
1/2 inches (115 mm) high by 9 inches (225 mm) wide by 72 inches (1800 mm) long.  Provide chamfered 
corners, drainage slots on underside, and holes for anchoring to substrate. 

1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 10-inch (254-mm) minimum length. 

2.4 MIXES 

A. Hot Mixed Asphalt Pavement:   Comply with South Carolina State Highway Department Standard Specifications 
for Highway Construction, Edition of 2007, Section 401 and Section 403, Type B & C. 

B.   Emulsified-Asphalt Slurry:   ASTM D3910 Type II 

2.5 Macadam Base Course:   Comply with South Carolina State Highway Department Standard Specifications for 
Highway Construction, Edition of 2007, Section 305. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that subgrade is dry and in suitable condition to begin paving. 

B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and 
areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 

1. Completely proof-roll subgrade in one direction[, repeating proof-rolling in direction 
perpendicular to first direction].  Limit vehicle speed to 3 mph (5 km/h). 

2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 
tonnes). 

3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined 
by Architect, and replace with compacted backfill or fill as directed. 

C. Proceed with paving only after unsatisfactory conditions have been corrected. 

D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the 
asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt 
prior to beginning installation of imprinted asphalt. 

3.2 PATCHING 

A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound 
base.  Excavate rectangular or trapezoidal patches, extending 12 inches (300 mm) into adjacent sound 
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pavement, unless otherwise indicated.  Cut excavation faces vertically.  Remove excavated material.  
Recompact existing unbound-aggregate base course to form new subgrade. 

B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving at 
a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m). 

1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving. 
2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages 

and clean affected surfaces. 

C. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  
Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces. 

3.3 SURFACE PREPARATION 

A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from 
substrate surfaces.  Ensure that prepared subgrade is ready to receive paving. 

B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 
0.7 L/sq. m). 

3.4 HOT-MIX ASPHALT PLACING 

A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by 
hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to 
required grade, cross section, and thickness when compacted. 

1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated. 
2. Place hot-mix asphalt surface course in single lift. 
3. Spread mix at minimum temperature of 250 deg F (121 deg C). 
4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way 

slopes unless otherwise indicated. 
5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in 

asphalt-paving mat. 

B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width 
are required. 

1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap 
previous strips.  Complete a section of asphalt base course before placing asphalt surface course. 

C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove 
excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; 
use suitable hand tools to smooth surface. 
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3.5 JOINTS 

A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of 
depressions, with same texture and smoothness as other sections of hot-mix asphalt course. 

1. Clean contact surfaces and apply tack coat to joints. 
2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 mm). 
3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm). 
4. Construct transverse joints at each point where paver ends a day's work and resumes work at a 

subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to 
AI MS-22, for both "Ending a Lane" and "Resumption of Paving Operations." 

5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement. 
6. Compact asphalt at joints to a density within 2 percent of specified course density. 

3.6 COMPACTION 

A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive 
displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in 
areas inaccessible to rollers. 

1. Complete compaction before mix temperature cools to 185 deg F (85 deg C). 

B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside 
edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  
Correct laydown and rolling operations to comply with requirements. 

C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix 
asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has 
been uniformly compacted to the following density: 

1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927 or 
AASHTO T 245, but not less than 94 percent nor greater than 100 percent. 

2. Average Density:  92 percent of reference maximum theoretical density according to 
ASTM D 2041, but not less than 90 percent nor greater than 96 percent. 

D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm. 

E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper 
alignment.  Bevel edges while asphalt is still hot; compact thoroughly. 

F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with 
fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness. 

G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and 
hardened. 

H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked. 
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3.7 INSTALLATION TOLERANCES 

A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following 
tolerances: 

1. Base Course:  Plus or minus 1/2 inch (13 mm). 
2. Surface Course:  Plus 1/4 inch (6 mm), no minus. 

B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the 
following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or 
longitudinally to paved areas: 

1. Base Course:  1/4 inch (6 mm). 
2. Surface Course:  1/8 inch (3 mm). 
3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum 

allowable variance from template is 1/4 inch (6 mm). 

3.8 SURFACE TREATMENTS 

A. Slurry Seals:  Apply slurry coat in a uniform thickness according to ASTM D 3910 and allow to cure. 

1. Roll slurry seal to remove ridges and provide a uniform, smooth surface. 

3.9 PAVEMENT MARKING 

A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with 
Architect. 

B. Allow paving to age for 30 days before starting pavement marking. 

C. Sweep and clean surface to eliminate loose material and dust. 

D. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with 
uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film 
thickness of 15 mils (0.4 mm). 

1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 lb/gal. (0.72 kg/L). 
(SCDOT R/W only) 

3.10 WHEEL STOPS 

A. Install wheel stops in bed of adhesive as recommended by manufacturer. 

B. Securely attach wheel stops to pavement with not less than two galvanized-steel dowels embedded at one-
quarter to one-third points.  Securely install dowels into pavement and bond to wheel stop.  Recess head 
of dowel beneath top of wheel stop. 
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3.11 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections. 

B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to 
ASTM D 3549. 

C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with 
smoothness tolerances. 

D. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted 
pavement according to ASTM D 979 or AASHTO T 168. 

1. Reference maximum theoretical density will be determined by averaging results from four samples 
of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, 
and compacted according to job-mix specifications. 

2. In-place density of compacted pavement will be determined by testing core samples according to 
ASTM D 1188 or ASTM D 2726. 

a. One core sample will be taken for every 1000 sq. yd. (836 sq. m) or less of installed 
pavement, with no fewer than 3 cores taken. 

b. Field density of in-place compacted pavement may also be determined by nuclear method 
according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726. 

E. Replace and compact hot-mix asphalt where core tests were taken. 

F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that 
it does not comply with specified requirements. 

END OF SECTION 321216 
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SECTION 321313 - CONCRETE PAVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes exterior cement concrete pavement for the following: 

1. Driveways. 
2. Curbs and gutters. 
3. Walkways. 

B. Related Sections include the following: 
1. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic 
cement, fly ash and other pozzolans, and ground granulated blast-furnace slag. 

1.4 SUBMITTALS 

A. Product Data:  For each type of manufactured material and product indicated. 

B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when 
characteristics of materials, Project conditions, weather, test results, or other circumstances warrant 
adjustments. 

C. Samples:  10-lb (4.5-kg) sample of exposed aggregate. 

D. Qualification Data:  For manufacturer. 

E. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for 
compliance of the following with requirements indicated, based on comprehensive testing of current 
materials: 

1. Aggregates. Include service record data indicating absence of deleterious expansion of concrete due 
to alkali-aggregate reactivity. 
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F. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies 
with requirements: 

1. Cementitious materials. 
2. Steel reinforcement and reinforcement accessories. 
3. Admixtures. 
4. Curing compounds. 
5. Bonding agent or epoxy adhesive. 
6. Joint fillers. 

G. Field quality-control test reports. 

H. On curb and gutter and concrete flumes of less than 1.0 percent gradient, the Contractor shall provide to 
the Architect/Engineer As Built elevations for curb and gutter and concrete flumes located at the edge of 
the gutters and edge of flumes at 10’ +- intervals (score joints) to confirm that positive drainage has been 
established. Only curb and gutter and flumes with positive drainage is acceptable except where gradient is 
specified to be flat. This information shall be furnished in electronic format and on a hard copy print at 1” 
40’ scale. 

I. Minutes of preinstallation conference. 

1.5 QUALITY ASSURANCE 

A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with 
ASTM C 94/C 94M requirements for production facilities and equipment. 

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production 
Facilities." 

B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and 
ASTM E 329 for testing indicated, as documented according to ASTM E 548. 

1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, 
Grade 1, according to ACI CP-01 or an equivalent certification program. 

C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by 
requirements in the Contract Documents. 

D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation 
tests and to design concrete mixtures. 

E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in 
Division 01 Section "Project Management and Coordination." 

1. Before submitting design mixtures, review concrete pavement mixture design and examine 
procedures for ensuring quality of concrete materials and concrete pavement construction 
practices.  Require representatives, including the following, of each entity directly concerned with 
concrete pavement, to attend conference: 
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a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete producer. 
d. Concrete pavement subcontractor. 

1.6 PROJECT CONDITIONS 

A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction 
activities. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 
selection: 

1. Available Products:  Subject to compliance with requirements, products that may be incorporated 
into the Work include, but are not limited to, products specified. 

2. Products:  Subject to compliance with requirements, provide one of the products specified. 
3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include, but are not limited to, manufacturers 
specified. 

4. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 FORMS 

A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to 
provide full-depth, continuous, straight, smooth exposed surfaces. 

1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less. 

B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or 
adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces. 

2.3 CONCRETE MATERIALS 

A. Cementitious Material:  Use one of the following cementitious materials, of the same type, brand, and 
source throughout the Project: 

1. Portland Cement:  ASTM C 150, Type I/II 

a. Fly Ash:  ASTM C 618, Class F. 
b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120. 
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B. Normal-Weight Aggregates:  ASTM C 33, Class 4M, 4S, 1N coarse aggregate, uniformly graded.  Provide 
aggregates from a single source with documented service record data of at least 10 years' satisfactory 
service in similar pavement applications and service conditions using similar aggregates and cementitious 
materials. 

1. Maximum Coarse-Aggregate Size:  1 inch (25 mm) nominal. 
2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement. 

C. Water:  ASTM C 94/C 94M. 

D. Air-Entraining Admixture:  ASTM C 260. 

E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other 
admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious 
material. 

1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A. 
2. Retarding Admixture:  ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II. 

2.4 CURING MATERIALS 

A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. (305 g/sq. m) dry. 

B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

C. Water:  Potable. 

D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh 
concrete. 

1. Available Products: 

a. Axim Concrete Technologies; Cimfilm. 
b. Burke by Edeco; BurkeFilm. 
c. ChemMasters; Spray-Film. 
d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm. 
e. Dayton Superior Corporation; Sure Film. 
f. Euclid Chemical Company (The); Eucobar. 
g. Kaufman Products, Inc.; Vapor Aid. 
h. Lambert Corporation; Lambco Skin. 
i. L&M Construction Chemicals, Inc.; E-Con. 
j. MBT Protection and Repair, ChemRex Inc.; Confilm. 
k. Meadows, W. R., Inc.; Sealtight Evapre. 
l. Metalcrete Industries; Waterhold. 
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m. Nox-Crete Products Group, Kinsman Corporation; Monofilm. 
n. Sika Corporation, Inc.; SikaFilm. 
o. Symons Corporation; Finishing Aid. 
p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist. 

E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B. 

1. Available Products: 

a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB. 
b. Burke by Edoko; Aqua Resin Cure. 
c. ChemMasters; Safe-Cure Clear. 
d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure. 
e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W). 
f. Euclid Chemical Company (The); Kurez DR VOX. 
g. Kaufman Products, Inc.; Thinfilm 420. 
h. Lambert Corporation; Aqua Kure-Clear. 
i. L&M Construction Chemicals, Inc.; L&M Cure R. 
j. Meadows, W. R., Inc.; 1100 Clear. 
k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E. 
l. Symons Corporation; Resi-Chem Clear. 
m. Tamms Industries Inc.; Horncure WB 30. 
n. Unitex; Hydro Cure 309. 
o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100. 

2.5 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene. 

C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and 
bonding to damp surfaces, of class suitable for application temperature and of grade to requirements, and 
as follows: 

1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to hardened 
concrete. 

D. Chemical Surface Retarder:  Water-soluble, liquid-set retarder with color dye, for horizontal concrete 
surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 
inch (3 to 6 mm). 

1. Available Products: 

a. Burke by Edeco; True Etch Surface Retarder. 
b. ChemMasters; Exposee. 
c. Conspec Marketing & Manufacturing Co., Inc.; Delay S. 
d. Euclid Chemical Company (The); Surface Retarder S. 
e. Kaufman Products, Inc.; Expose. 
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f. Metalcrete Industries; Surftard. 
g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA. 
h. Scofield, L. M. Company; Lithotex. 
i. Sika Corporation, Inc.; Rugasol-S. 
j. Vexcon Chemicals, Inc.; Certi-Vex Envioset. 

2.6 CONCRETE MIXTURES 

A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight 
concrete determined by either laboratory trial mixes or field experience. 

1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture 
designs for the trial batch method. 

B. Proportion mixtures to provide normal-weight concrete with the following properties: 

1. Compressive Strength (28 Days):  4000 psi (27.6 MPa) on driveway, 3000 psi (20.7 MPa) on 
sidewalk. 

2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.50. 
3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm) or 8” maximum using high range 

water reducer. 

C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at 
point of placement having an air content as follows: 
 
1. Air Content:  6 percent plus or minus 1.5 percent for 1-inch (25-mm) nominal maximum 

aggregate size. 

D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement. 

E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture, high-range, water-reducing admixture, high-range, water-reducing 
and retarding mixture, plasticizing and retarding mixture in concrete, as required, for placement 
and workability. 

2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, 
or other adverse placement conditions. 

F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland 
cement according to ACI 301 requirements as follows: 

1. Fly Ash or Pozzolan:  25 percent. 
2. Ground Granulated Blast-Furnace Slag:  50 percent. 
3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, with fly 

ash or pozzolan not exceeding 25 percent. 
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2.7 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work. 

1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and 
delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), 
reduce mixing and delivery time to 60 minutes. 

B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, 
but not more than 5 minutes after ingredients are in mixer, before any part of batch is released. 

2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each 
additional 1 cu. yd. (0.76 cu. m). 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixing time, quantity, and amount of water 
added. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, 
grading, and elevation tolerances. 

B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to 
identify soft pockets and areas of excess yielding. 

1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit 
vehicle speed to 3 mph (5 km/h). 

2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 
tonnes). 

3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch (13 mm) 
require correction according to requirements in Division 31 Section "Earth Moving." 

C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and 
subgrade is ready to receive pavement. 

3.2 PREPARATION 

A. Remove loose material from compacted subbase surface immediately before placing concrete. 
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3.3 EDGE FORMS AND SCREED CONSTRUCTION 

A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required 
lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain 
in place at least 24 hours after concrete placement. 

B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without 
damage. 

3.4 JOINTS 

A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces 
perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless 
otherwise indicated. 

1. When joining existing pavement, place transverse joints to align with previously placed joints, 
unless otherwise indicated. 

B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations 
where pavement operations are stopped for more than one-half hour unless pavement terminates at 
isolation joints. 
1. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or 

partially hardened concrete surfaces. 
2. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless 

otherwise indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete. 

C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, 
manholes, inlets, structures, walks, other fixed objects, and where indicated. 

1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise indicated. 
2. Extend joint fillers full width and depth of joint. 
3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished 

surface if joint sealant is indicated. 
4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated. 
5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip 

joint-filler sections together. 
6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary 

preformed cap.  Remove protective cap after concrete has been placed on both sides of joint. 

D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  
Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows: 
1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or 

diamond-rimmed blades.  Cut 1/8-inch- (3-mm-) wide joints into concrete when cutting action 
will not tear, abrade, or otherwise damage surface and before developing random contraction 
cracks. 

2. Scored Joints:  On sidewalk score joints at 10’ o/c unless otherwise indicated on drawings. On 
sidewalks wider than 10’provide a center line scoring. On curb and gutters and concrete flumes 
score joints shall be at 10’ o/c. 
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E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging 
tool to a 1/4-inch (6-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool 
marks on concrete surfaces. 

3.5 CONCRETE PLACEMENT 

A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and 
items to be embedded or cast in.  Notify other trades to permit installation of their work. 

B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place 
concrete on frozen surfaces. 

C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place 
concrete around manholes or other structures until they are at required finish elevation and alignment. 

D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete. 

E. Do not add water to concrete during delivery or at Project site. 

F. Do not add water to fresh concrete after testing. 

G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag 
concrete into place or use vibrators to move concrete into place. 

H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand 
spading, rodding, or tamping. 

1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  
Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced 
shovels for hand spreading and consolidation.  Consolidate with care to prevent dislocating  joint 
devices. 

I. Place concrete in two operations; strike off initial pour for entire width of placement and to the required 
depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately in final position.  
Place top layer of concrete, strike off, and screed. 

1. Remove and replace concrete that has been placed for more than 15 minutes without being covered 
by top layer, or use bonding agent if approved by Architect. 

J. Screed pavement surfaces with a straightedge and strike off. 

K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface 
plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete 
surfaces before beginning finishing operations or spreading surface treatments. 

L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit 
revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and 
gutters to required cross section, lines, grades, finish, and jointing as specified for formed concrete.  If 
results are not approved, remove and replace with formed concrete. 
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M. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical 
damage or reduced strength that could be caused by frost, freezing actions, or low temperatures. 

1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly 
heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 
50 deg F (10 deg C) and not more than 80 deg F (27 deg C) at point of placement. 

2. Do not use frozen materials or materials containing ice or snow. 
3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical 

accelerators unless otherwise specified and approved in mix designs. 

N. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at 
time of placement.  Chilled mixing water or chopped ice may be used to control temperature, 
provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid 
nitrogen to cool concrete is Contractor's option. 

2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient 
air temperature immediately before embedding in concrete. 

3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade 
moisture uniform without standing water, soft spots, or dry areas. 

3.6 FLOAT FINISHING 

A. General:  Do not add water to concrete surfaces during finishing operations. 

B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete 
surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand 
floating if area is small or inaccessible to power units.  Finish surfaces to true planes.  Cut down high spots 
and fill low spots.  Refloat surface immediately to uniform granular texture. 

1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, perpendicular to 
line of traffic, to provide a uniform, gritty texture. 

3.7 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. 

B. Comply with ACI 306.1 for cold-weather protection. 

C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions 
cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  
Apply according to manufacturer's written instructions after placing, screeding, and bull floating or 
darbying concrete, but before float finishing. 

D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface. 

E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, 
or a combination of these as follows: 
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1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following 
materials: 

a. Water. 
b. Continuous water-fog spray. 
c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and 

edges with 12-inch (300-mm) lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for 
curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches 
(300 mm), and sealed by waterproof tape or adhesive.  Immediately repair any holes or tears 
during curing period using cover material and waterproof tape. 

3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according 
to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours 
after initial application.  Maintain continuity of coating and repair damage during curing period. 

3.8 PAVEMENT TOLERANCES 

A. Comply with tolerances of ACI 117 and as follows: 

1. Elevation:  1/4 inch (6 mm). 
2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm). 
3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm). 
4. Joint Spacing:  3 inches (75 mm). 
5. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus. 
6. Joint Width:  Plus 1/8 inch (3 mm), no minus. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field 
tests and inspections and prepare test reports. 

B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall 
be performed according to the following requirements: 

1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. (76 cu. m) 5000 sq. ft. 
(465 sq. m) or fraction thereof of each concrete mix placed each day. 

a. When frequency of testing will provide fewer than five compressive-strength tests for each 
concrete mixture, testing shall be conducted from at least five randomly selected batches or 
from each batch if fewer than five are used. 

2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not 
less than one test for each day's pour of each concrete mix.  Perform additional tests when concrete 
consistency appears to change. 

3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less 
than one test for each day's pour of each concrete mix. 
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4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 
deg C) and below and when 80 deg F (27 deg C) and above, and one test for each composite 
sample. 

5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three 
standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 
days. 

a. A compressive-strength test shall be the average compressive strength from 2 specimens 
obtained from same composite sample and tested at 28 days. 

C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength 
tests equals or exceeds specified compressive strength and no compressive-strength test value falls below 
specified compressive strength by more than 500 psi (3.4 MPa). 

D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 
hours of testing.  Reports of compressive-strength tests shall contain Project identification name and 
number, date of concrete placement, name of concrete testing and inspecting agency, location of concrete 
batch in Work, design compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7- and 28-day tests. 

E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by 
Architect but will not be used as sole basis for approval or rejection of concrete. 

F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results 
indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as 
directed by Architect. 

G. Remove and replace concrete pavement where test results indicate that it does not comply with specified 
requirements. 

H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of 
replaced or additional work with specified requirements. 

3.10 REPAIRS AND PROTECTION 

A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply 
with requirements in this Section. 

B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or 
defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete 
bonded to pavement with epoxy adhesive. 

C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When 
construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and 
spillage of materials as they occur. 

D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete 
pavement not more than two days before date scheduled for Substantial Completion inspections. 



University of South Carolina           H27-Z346 
Greene Street Pedestrian Improvements   
 
 

CONCRETE PAVING 321313 - 13 

END OF SECTION 321313 
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SECTION 321400 - UNIT PAVERS 

PART 1 - GENERAL 
 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 1 Specification Sections, apply to this Section. 

 
1.2 SUMMARY 
 

A. This Section includes the following: 
 
1. Brick pavers set in aggregate setting bed. 

 
B. Related Sections include the following: 

1. Division 2 Section "Earthwork" for compacted subgrade and subbase course, if any, under unit pavers. 
2. Division 2 Section "Cement Concrete Pavement" for concrete base course under unit pavers. 
3. Division 3 Section “Architectural Precast Concrete” for precast concrete pavers installed under this 

section. 
4. Division 7 Section "Joint Sealants" for sealing control and expansion joints in unit pavers with 

elastomeric sealants. 
 
1.3 SUBMITTALS 
 

A. Product Data:  For the following: 
 
1. Brick pavers. 
2. Mortar and grout materials. 

 
B. Samples for Verification:  Full-size units of each type of unit paver indicated; in sets for each color, 

texture, and pattern specified, showing the full range of variations expected in these characteristics. 
 
1. Provide Samples with joints grouted and cured, showing the full range of colors to be expected in the 

completed Work. 
 
C. Qualification Data:  For firms and persons specified in "Quality Assurance" Article to demonstrate their 

capabilities and experience.  Include lists of completed projects with project names and addresses, names 
and addresses of architects and owners, and other information specified. 

 
 

1.4 QUALITY ASSURANCE 
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A. Installer Qualifications:  An experienced installer who has completed unit paver installations similar in 
material, design, and extent to that indicated for this Project and whose work has resulted in construction 
with a record of successful in-service performance. 

B. Mockups:  Before installing unit pavers, build mockups for each form and pattern of unit pavers required 
to verify selections made under sample Submittals and to demonstrate aesthetic effects and qualities of 
materials and execution.  Build mockups to comply with the following requirements, using materials 
indicated for the completed Work, including same base construction, special features for expansion joints, 
and contiguous work as indicated: 
 
1. Build mockups in the location and of the size indicated or, if not indicated, as directed by Architect. 
2. Notify Landscape Architect seven days in advance of dates and times when mockups will be constructed. 
3. Demonstrate the proposed range of aesthetic effects and workmanship. 
4. Obtain Landscape Architect's approval of mockups before starting unit paver installation. 
5. Maintain mockups during construction in an undisturbed condition as a standard for judging the 

completed Work. 
6. Approved mockups may become part of the completed Work if undisturbed at time of Substantial 

Completion. 
 

1.5 DELIVERY, STORAGE, AND HANDLING 
 
A. Protect unit pavers and aggregate during storage and construction against soiling or contamination from 

earth and other materials. 
 

1. Cover pavers with plastic or use other packaging materials that will prevent rust marks from steel 
strapping. 

 
B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use 

cementitious materials that have become damp. 
 

C. Store liquids in tightly closed containers protected from freezing. 
 
1.6 PROJECT CONDITIONS 
 

A. Cold-Weather Protection:  Do not use frozen materials or materials mixed or coated with ice or frost.  
Do not build on frozen subgrade or setting beds.  Remove and replace unit paver work damaged by frost or 
freezing. 

 
B. Weather Limitations for Mortar and Grout:  Comply with the following requirements: 

 
1. Cold-Weather Requirements:  Protect unit paver work against freezing when atmospheric temperature 

is 40 deg F (4 deg C) and falling.  Heat materials to provide mortar and grout temperatures between 40 
and 120 deg F (4 and 49 deg C).  Provide the following protection for completed portions of work for 
24 hours after installation when the mean daily air temperature is as indicated:  below 40 deg F (4 
deg C), cover with weather-resistant membrane; below 25 deg F (minus 4 deg C), cover with insulating 
blankets; below 20 deg F (minus 7 deg C), provide enclosure and temporary heat to maintain 
temperature above 32 deg F (0 deg C). 
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2. Hot-Weather Requirements:  Protect unit paver work when temperature and humidity conditions 
produce excessive evaporation of setting beds and grout.  Provide artificial shade and windbreaks 
and use cooled materials as required.  Do not apply mortar to substrates with temperatures of 100 
deg F (38 deg C) and higher. 

When ambient temperature exceeds 90 deg F (32 deg C) with a wind velocity greater than 8 mph (13 km/h), set 
pavers within 1 minute of spreading setting-bed mortar. 
 
PART2 - PRODUCTS 
 
2.1 MANUFACTURERS 
 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following or 
approved equal: 

 
1. Brick Pavers: 

a. Pine Hall Brick Co. (Winston-Salem, NC) or approved equal 
 1. Brick Paver: Pathway red modular by Pine Hall (2 ¾”x4”x8”) or approved equal. 
 2. Brick Pavers in Bike Path: Cocoa by Pine Hall (2 ¾”x4”x8”) or approved equal. 

 
2. Latex-Portland Cement Mortars and Grouts: 

a. American Olean Tile Co. 
b. Boiardi Products Corp. 
c. Bonsal:  W. R. Bonsal Company. 
d. Bostik. 
e. C-Cure Corporation. 
f. Custom Building Products. 
g. Dal-Tile Corporation. 
h. DAP Inc. 
i. Laticrete International, Inc. 
j. Mapei Corp. 
k. Southern Grouts & Mortars, Inc. 
l. Summitville Tiles, Inc. 
m. TEC Incorporated. 

 
  3. Polymeric Sand.  Submit for approval by landscape architect. 
 
2.2 COLORS AND TEXTURES 
 

A. Colors and Textures:  Colors and textures shall match the following 
 

1. Brick pavers shall be Pine Hall ‘Pathway red’ paver brick or approved equal. 

2. Brick pavers in Bike Lane shall be Pine Hall ‘Cocoa’ paver brick or approved equal. 
 
2.3 UNIT PAVERS 
 

A. Brick Pavers:  Light-traffic paving brick; ASTM C 902, Class SX, Type II, Application PS.  Provide brick 
without frogs or cores in surfaces exposed to view in the completed Work. 
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2.4 ACCESSORIES 
 

A. Cork Joint Filler:  Preformed strips complying with ASTM D 1752, Type II. 
 

B. Compressible Foam Filler:  Preformed strips complying with ASTM D 1056, Grade 2A1. 
 
2.5 AGGREGATE SETTING-BED MATERIALS 
 

A. Graded Aggregate for Subbase:  Sound crushed stone or gravel complying with ASTM D 448 for Size 
No. 57. 

 
B. Graded Aggregate for Subbase:  ASTM D 2940, subbase material. 

 
C. Graded Aggregate for Base:  Sound crushed stone or gravel complying with ASTM D 448 for Size 

No. 8. 
 

D. Graded Aggregate for Base:  ASTM D 2940, base material. 
 

E. Geotextile:  Woven or nonwoven geotextile manufactured from polyester or polypropylene fibers, with a 
permeability rating 10 times greater than that of soil on which paving is founded and an apparent opening 
size small enough to prevent passage of fines from leveling course into graded aggregate of base course 
below. 

 
F. Sand for Leveling Course:  Sound, sharp, washed, natural sand or crushed stone complying with 

gradation requirements of ASTM C 33 for fine aggregate. 
 

G. Stone Screenings for Leveling Course:  Sound stone screenings complying with ASTM D 448 for Size 
No. 10. 

 
H. Polymeric Sand for Joints:  Submit to Landscape Architect for approval. 

 
I. Provide sand of color needed to produce required joint color. 

 
2.6 PORTLAND CEMENT MORTAR SETTING-BED MATERIALS 
 

A. Portland Cement:  ASTM C 150, Type I or II. 
 

B. Hydrated Lime:  ASTM C 207, Type S. 
 

C. Aggregate:  ASTM C 144. 
 

D. Latex Additive:  Acrylic-resin water emulsion serving as replacement for part or all of gaging water, of 
type specifically recommended by manufacturer for use with job-mixed portland cement and aggregate, and 
not containing a retarder. 

 
E. Water:  Potable. 
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2.7 GROUT MATERIALS 
 

A. Latex-Portland Cement Grout:  ANSI A118.6, composition as follows: 
 

1. Packaged, dry grout mix consisting of portland cement, graded aggregate, and ethylene vinyl acetate in 
the form of a reemulsifiable powder to which only water is added at Project site. 

2. Dry grout mixture indicated below combined at Project site with acrylic-resin water emulsion serving 
as replacement for part or all of gaging water. 

 
a. Dry Grout Mixture:  Factory-mixed, sanded grout complying with ANSI A118.6 and 

recommended by latex-additive manufacturer; in color indicated.  Use latex additive without 
retarder with dry-set grout. 

b. Dry Grout Mixture:  Factory-mixed or job-mixed sanded grout consisting of the following: 
1) Portland Cement:  ASTM C 150, Type I or II, of natural color or white as required to produce 

color indicated. 
2) Aggregate:  ASTM C 144, graded to comply with latex-additive manufacturer's requirements. 

a) White Aggregate:  Natural white sand or ground white stone. 
b) Colored Aggregate:  Ground marble, granite, or other sound stone; selected to produce 

required grout color. 
3. Colored Mortar Pigments for Grout:  Natural and synthetic iron and chromium oxides, compounded 

for use in mortar and grout mixes.  Use only pigments that have proved through testing and experience 
to be satisfactory for use in portland cement grout. 

 
B. Water:  Potable. 

 
2.8 MORTAR AND GROUT MIXES 
 

A. General:  Comply with referenced standards and with manufacturers' written instructions for mix 
proportions, mixing equipment, mixer speeds, mixing containers, mixing times, and other procedures 
needed to produce setting-bed and joint materials of uniform quality and with optimum performance 
characteristics.  Discard mortars and grout when they have reached their initial set. 

 
B. Cement-Paste Bond Coat:  Mix bond coat to a consistency similar to that of thick cream and consisting of 

either neat cement and water or cement, sand, and water. 
1. For latex-modified portland cement setting-bed mortar, substitute latex admixture for part or all of 

water per directions of latex-additive manufacturer. 
 

C. Portland Cement-Lime Setting-Bed Mortar:  Type M complying with ASTM C 270, Proportion 
Specification. 

 
D. Latex-Modified Portland Cement Setting-Bed Mortar:  Proportion and mix portland cement, 

aggregate, and latex additive for setting bed to comply with directions of latex-additive manufacturer and as 
necessary to produce stiff mixture with a moist surface when bed is ready to receive pavers. 

 
E. Latex-Modified Portland Cement Slurry Bond Coat:  Proportion and mix portland cement, 

aggregate, and latex additive for slurry bond coat to comply with directions of latex-additive manufacturer. 
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F. Latex-Modified Portland Cement Grout:  Add latex additive to dry grout mix in proportion and 

concentration recommended by latex-additive manufacturer.  Proportion cement and aggregate to comply 
with directions of latex-additive manufacturer. 
1. Job-Mixed, Pigmented Grout:  Select and proportion pigments with other ingredients to produce color 

required.  Do not exceed pigment-to-cement ratio of 1 to 10, by weight. 
2. Job-Mixed, Colored-Aggregate Grout:  Produce color required by combining colored aggregates with 

portland cement of selected color. 
 
PART3 - EXECUTION 
 
3.1 EXAMINATION 
 

A. Examine areas indicated to receive paving, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance.  Proceed with installation only after 
unsatisfactory conditions have been corrected. 
1. Where pavers are to be installed over waterproofing, examine waterproofing installation, with 

waterproofing Installer present, for protection from paving operations.  Examine areas where 
waterproofing system is turned up or flashed against vertical surfaces and horizontal waterproofing.  
Proceed with installation only after protection is in place. 

 
3.2 PREPARATION 
 

A. Vacuum clean concrete substrates to remove dirt, dust, debris, and loose particles. 
 

B. Remove substances, from concrete substrates, that could impair mortar bond, including curing and sealing 
compounds, form oil, and laitance. 

 
C. Proof-roll prepared subgrade surface to check for unstable areas and areas requiring additional compaction.  

Proceed with unit paver installation only after deficient subgrades have been corrected and are ready to 
receive subbase for unit pavers. 

 
3.3 INSTALLATION, GENERAL 
 

A. Do not use unit pavers with chips, cracks, voids, discolorations, and other defects that might be visible or 
cause staining in finished work. 

 
B. Mix pavers from several pallets or cubes, as they are placed, to produce uniform blend of colors and 

textures. 
 

C. Cut unit pavers with motor-driven masonry saw equipment to provide clean, sharp, unchipped edges.  Cut 
units to provide pattern indicated and to fit adjoining work neatly.  Use full units without cutting where 
possible.  Hammer cutting is not acceptable. 

 
D. Joint Pattern:  As indicated. 
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E. Tolerances:  Do not exceed 1/16-inch (1.6-mm) unit-to-unit offset from flush (lippage) nor 1/8 inch in 
24 inches (3 mm in 600 mm) and 1/4 inch in 10 feet (6 mm in 3 m) from level, or indicated slope, for 
finished surface of paving. 

 
F. Expansion and Control Joints:  Provide joint filler at locations and of widths indicated.  Install joint 

filler before setting pavers.  Make top of joint filler flush with top of pavers. 
 

G. Provide steps made of pavers as indicated.  Install paver steps before installing adjacent pavers. 
1. Where pavers set in mortar bed are indicated for steps constructed adjacent to pavers set in aggregate 

setting bed, install steps and allow mortar to cure before placing aggregate setting bed and remainder of 
pavers.  Cut off mortar bed at a steep angle so it will not interfere with aggregate setting bed. 

 
3.4 AGGREGATE SETTING-BED PAVER APPLICATIONS 
 

A. Compact soil subgrade uniformly to at least 98 percent of ASTM D 1557 laboratory density. 
 

B. Place geotextile over prepared subgrade, overlapping ends and edges at least 12 inches (300 mm). 
 

C. Place aggregate base in thickness indicated.  Place aggregate base over compacted subgrade. Compact by 
tamping with plate vibrator and screed to depth required to allow setting of pavers.  Provide compacted 
thickness indicated.  Compact base to 100 percent of ASTM D 1557 maximum laboratory density and screed 
to depth required to allow setting of pavers. 

 
D. Place geotextile over compacted base course, overlapping ends and edges at least 12 inches (300 mm). 

 
E. Place leveling course and screed to a thickness of 1 to 1-1/2 inches (25 to 38 mm), taking care that moisture 

content remains constant and density is loose and constant until pavers are set and compacted. 
 

F. Treat leveling base with soil sterilizer to inhibit growth of grass and weeds. 
 

G. Set pavers with a minimum joint width of 1/16 inch (1.6 mm) and a maximum of 1/8 inch (3 mm), being 
careful not to disturb leveling base.  If pavers have spacer bars, place pavers hand tight against spacer bars.  
Use string lines to keep straight lines.  Fill gaps between units that exceed 3/8 inch (10 mm) with pieces cut 
to fit from full-size unit pavers. 
 
1. When installation is performed with mechanical equipment, use only unit pavers with spacer bars on 

sides of each unit. 
 

H. Vibrate pavers into leveling course with a low-amplitude plate vibrator capable of a 3500- to 5000-lbf (16- 
to 22-kN) compaction force at 80 to 90 Hz.  Perform at least three passes across paving with vibrator.  
Vibrate under the following conditions: 

 
1. After edge pavers are installed and there is a completed surface or before surface is exposed to rain. 
2. Before ending each day's work, fully compact installed concrete pavers to within 36 inches (900 mm) of 

the laying face.  Cover open layers with nonstaining plastic sheets overlapped 48 inches (1200 mm) on 
each side of the laying face to protect it from rain. 
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I. Spread dry sand and fill joints immediately after vibrating pavers into leveling course.  Vibrate pavers and 
add sand until joints are completely filled, then remove excess sand.  Leave a slight surplus of sand on the 
surface for joint filling. 

 
J. Do not allow traffic on installed pavers until sand has been vibrated into joints. 

 
K. Repeat joint-filling process 30 days later. 

 
3.5 MORTAR SETTING-BED APPLICATIONS 
 

A. Saturate concrete subbase with clean water several hours before placing setting bed.  Remove surface water 
about one hour before placing setting bed. 

 
B. Apply cement-paste bond coat over surface of concrete subbase about 15 minutes before placing setting bed.  

Limit area of bond coat to avoid its drying out before placing setting bed.  Do not exceed 1/16-inch (1.6-
mm) thickness for bond coat. 

 
C. Apply mortar bed over bond coat immediately after applying bond coat.  Spread and screed setting bed to 

uniform thickness at subgrade elevations required for accurate setting of pavers to finished grades indicated. 
 

D. Mix and place only that amount of mortar bed that can be covered with pavers before initial set.  Cut back, 
bevel edge, remove, and discard setting-bed material that has reached initial set before placing pavers. 

 
E. Wet brick pavers before laying if the initial rate of absorption exceeds 30 g/30 sq. in. (30 g/194 sq. cm) per 

minute when tested per ASTM C 67.  Allow units to absorb water so they are damp but not wet at the time 
of laying. 

 
F. Place pavers before initial set of cement occurs.  Immediately before placing pavers on setting bed, apply 

uniform 1/16-inch- (1.5-mm-) thick, slurry bond coat to bed or to back of each paver with a flat trowel. 
 

G. Tamp or beat pavers with a wooden block or rubber mallet to obtain full contact with setting bed and to 
bring finished surfaces within indicated tolerances.  Set each paver in a single operation before initial set of 
mortar; do not return to areas already set and disturb pavers for purposes of realigning finished surfaces or 
adjusting joints. 

 
H. Spaced Joint Widths:  Provide 3/8 inch (10 mm) nominal joint width with variations not exceeding plus 

or minus 1/16 inch (1.6 mm). 
 

I. Grout joints as soon as possible after initial set of setting bed.  Force grout into joints, taking care not to 
smear grout on adjoining pavers and other surfaces.  After initial set of grout, finish joints by tooling to 
produce a slightly concave polished joint, free from drying cracks. 

 
J. Cure grout by maintaining in a damp condition for seven days, unless otherwise recommended by latex-

additive manufacturer. 
 
3.6 REPAIR, POINTING, CLEANING, AND PROTECTION 
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A. Remove and replace unit pavers that are loose, chipped, broken, stained, or otherwise damaged or that do 
not match adjoining units as intended.  Provide new units to match adjoining units and install in same 
manner as original units, with same joint treatment and with no evidence of replacement. 

 
B. Pointing:  During tooling of joints, enlarge voids or holes and completely fill with mortar or grout.  Point 

up joints at sealant joints to provide a neat, uniform appearance, properly prepared for sealant application. 
 

C. Cleaning:  Remove excess grout from exposed paver surfaces; wash and scrub clean. 
 

1. Remove protective coating as recommended by protective coating manufacturer and acceptable to unit 
paver and grout manufacturer.  Trap and remove coating to prevent it from clogging drains. 

 
END OF SECTION 321400 
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SECTION 328400- UNDERGROUND IRRIGATION SYSTEM 

 
 

PART 1 - GENERAL 
 
1.01 DESCRIPTION OF WORK: 
 

A. The work covered by this Section consists of furnishing all labor, equipment and materials and performing all 
operations necessary for installing an automatic irrigation system as shown on the Drawing and/or described by 
these Specifications.  The work includes:  preparation and excavation of trenches, installation of irrigation system 
(including:  plastic pipe, fittings and connectors, sprinkler heads, automatic control valves and valve boxes, drip 
accessories, electric  control cable, wiring to controller and required submittals). 

 
1.02 QUALITY ASSURANCE: 
 

A. Subcontract work to a single firm specializing in irrigation systems. 
 
B. Manufacturer Qualifications.  Provide underground sprinkler system as a complete unit produced by a single 

acceptable manufacturer including heads, valves, piping circuits, controls and accessories. 
 

1.03 SUBMITTALS 
 

A. Product Data:  Submit manufacturer's catalog cuts, equipment data sheets, or shop drawings for the following 
products: 
1. Sprinkler heads 
2. Swing Joints 
3. Valves: electric and manual 
4. Controller and controller accessories 
5. Valve boxes 
6. Pipe and pipe fittings 
7. Control wire and splice connectors 
8. Drip components 
9. Solvent, primer and Teflon tape 

 
B. Submit a written proposal including a breakdown of components to be used in the system and a complete description 

of the scope of work.  Include all information of plumbing and/or electrical permits and fees.  Also include with the 
written proposal: 
1. A letter(s) from the manufacturer(s) of all major components of the system (sprinklers, electric valves, 

controllers, and drip components) that a local authorized service center exists as described in Section 1.4, C.  The 
name and address of that service center shall be included in the letter.  The same letter(s) shall also include the 
name of the local authorized manufacturer's representative. 

 
 
PART 2 - PRODUCTS 
 
2.01 SPRINKLER SYSTEM: 



University of South Carolina       H27-Z346 
Greene Street Pedestrian Improvements  
 

 
UNDERGROUND IRRIGATION SYSTEM  328400-2 
 

 
A. Manufacturer.  Irrigation system products shall be by the following manufacturers: 

 Rainbird Sprinkler Mfg. Corp.1-800-247-3782 www.rainbird.com 

 Hunter Industries   www.hunterindustries.com 

 Or approved equals 
 
2.02 GRAVEL: 
 

A. Material for gravel sump shall be pea gravel or approved equal. 
 
2.03 PLASTIC PIPE AND FITTINGS: 
 

A. The plastic pipe shall be rigid unplasticized PVC class 200 or class 160 (SDR 26), unless otherwise noted on 
drawings, extruded from virgin parent material.  The pipe shall be homogeneous throughout and free from visible 
cracks, holes, foreign materials, blisters, deleterious wrinkles and dents.  All plastic pipe shall be manufactured by 
CertainTeed, Johns-Mansville or approved equal.   

 
B. All plastic pipe fittings shall be schedule 40 PVC and shall be manufactured by the same manufacturer as the plastic 

pipe. 
 

2.04 SHRUB AND LAWN SPRINKLER HEADS: 
 

A. All full and part circle sprinklers shall be of the fixed spray variety as is specified on the Drawing.  These sprinklers 
shall be of the pop-up type with spring retraction.  The body of the sprinkler shall be constructed of Cycolac 
Material and the sprinkler shall be easily serviced from the Manufacturer's specifications with regard to the 
diameter of throw and gallonage at a given pressure.  Spacing of heads shall not exceed the manufacturer's 
maximum recommendation. 

 
B. Matched precipitation will be required on all full and part circle sprinklers operation on the same zone. 

 
2.05 PVC SLEEVING: 
 

A. Schedule 40 PVC pipe shall be as noted on the drawings.  These sleeves are to be used for proposed irrigation 
lines.  Irrigation sub-contractor shall coordinate installation with General Contractor. 

 
2.06 AUTOMATIC CONTROL VALVES: 
 

A. The remote control valve shall be a normally closed 24 volt A.C. 50/60 cycle solenoid type. Valve pressure rating 
shall not be less than 150 PSI. 

 
B. The valve body and bonnet shall be constructed of heavy duty glass-filled nylon, diaphragm shall be on nylon 

reinforced nitrile rubber.  Solenoid coil shall be encapsulated in molded epoxy. 
 
C. The valve body shall be activated by a low power, 2.0 watt 24 volt A.C. solenoid.  The solenoid plunger shall have 

a filter to insure positive valve operation. 
 

http://www.hunterindustries.com/


University of South Carolina       H27-Z346 
Greene Street Pedestrian Improvements  
 

 
UNDERGROUND IRRIGATION SYSTEM  328400-3 
 

D. The valve shall have a flow control stem with wheel handle for regulation or shutting off the flow of water and a 
bleed screw for manual operation without electrically energizing the solenoid coil. 

 
E. The valve construction shall be such as to provide for all internal parts to be removable from the top of the valve 

without disturbing the valve installation. 
 
2.07 VALVE BOXES: 
 

A. All control valves shall be installed in a valve box in accordance with manufacturer's specifications. 
 
2.08 CONTROL VALVE CABLE: 
 

A. All wiring to be used for connecting the automatic remote control valve to the automatic controllers shall be Type 
"UF", 14-1 stranded or solid copper, single conduction wire with PVC insulation and bear UL approval for direct 
underground burial feeder cable.  Wire connections to remote control electric valves and splices of wire in the 
field shall use Pen-Tite wire connectors or approved equal and scaling cement. 

 
2.09 BACKFLOW PREVENTER: 
 

A. Install size as indicated on drawings and as per local codes. 
 
2.10 DRIP IRRIGATION ACCESSORIES:  
 

A. Filter.  Provide filter at valve to each drip zone.  Provide screen having equivalent of 140-mesh filtration capacity. 
 
B. Pressure Regulator.  Incorporate regulator into each drip system if supply pressure exceeds 40 PSI. 
 
C. Closure Caps.  Provide in accordance with manufacturer's recommendations. 

 
2.11 AUTOMATIC CONTROLLER:  
 

A. The controller shall be capable of operating 24 V.A.C. electric remote control valves.  The controller shall have an 
active day light with timing accurate to 1 minute per month. (See plan for more specific information). 

 
B. The wall mount type controller cabinet shall be of injection molded high impact plastic which shall resist corrosion 

and provide for an attractive appearance.  The door shall be mated with the other cabinet parts and be made of the 
same material.  The controller shall be wall mounted as shown on the irrigation plan. The controller shall have 
adequate lightning protection.   

 
C. Coordinate location of controller-associated weather station or sensor units with Landscape Architect. 

 
 
PART 3 - EXECUTION 
 
3.01 LAYOUT OF LINES: 
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A. The water lines will be laid at the locations shown on the plans.  The Landscape Contractor shall stake out the 
location of each run of pipe and all sprinkler heads or valve locations for approval by Landscape Architect prior to 
digging trench. 

 
B. The lawn irrigation system shall be installed so that it will drain at all points. 
 

C. Install PVC pipe in dry weather when temperature is above 40 F in strict accordance with manufacturer's 

instructions. Allow joints to cure at least 24 hours at temperature above 40 F (4C) before testing unless 
otherwise recommended by manufacturer. 

 
3.02 EXCAVATION AND BACKFILL: 
 

A. Trenches for PVC pipe main lines shall be excavated to sufficient depth of 12" minimum and an unspecified width 
to permit proper handling and installation of pipe and fittings.  Trenches for PVC pipe lateral sprinkler lines shall 
be excavated to sufficient depth of 12" minimum and an unspecified width to permit proper handling and 
installation of pipe and fittings. 

 
B. On sodded areas the Landscape Contractor will remove and replace the sod where possible from the trench area to 

the necessary width and depth required to facilitate his installation. 
 
C. The backfill shall be thoroughly compacted and brought to finish grade, with proper allowance for topsoil.  

Selected dirt or sand shall be used if soil conditions are rocky.  In rocky areas the trenching depth shall be two 
inches (2’’) below normal trench depth to allow for this bedding. The pea gravel fill shall be used in filling the top 
4" above the pipe.  The remainder of the backfill shall contain no lumps or rocks larger than three inches (3").  The 
top six inches (6") of backfill shall be free of rocks over one inch (1") diameter, subsoil or trash. 

 
3.03 PLASTIC PIPE AND FITTINGS: 
 

A. All pipe fittings and valves, etc. shall be installed and joined in accordance with the 
manufacturer'srecommendations.  Interior of pipes shall be kept free from dirt and debris and when pipe laying is 
not in progress, open ends of pipe shall be closed by approved means. 

 
B. Pipe shall be firmly supported throughout its entire length.  Extreme care shall be exercised to prevent low points 

except at drains so that every section of pipe is placed with positive gravity drainage flow towards a drain valve. 
 
C. Sharp changes in alignment and grade shall be made with appropriate fittings.  All elbows, tees and fittings shall be 

installed with a reaction block bearing against undisturbed soil to prevent breakage or separation of the joint. 
 
3.04 AUTOMATIC CONTROL VALVES: 
 

A. Automatic control valves shall be installed in accordance with the manufacturer's specifications. 
 
3.05 VALVE BOXES: 
 

A. Valve boxes shall be installed on a suitable base of gravel for proper foundation box and easy leveling of box to 
proper grade and also to provide proper drainage of the box.  All valve boxes shall be provided with the proper 
size extensions, wherever required, to bring the valve boxes level with the finished grade. 
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3.06 ELECTRICAL INSTALLATION: 
 

A. The Contractor will be required to make connections to the building electrical system as is required for the proper 
operation of the automatic control system.  The entire installation shall fully comply with all local and state laws 
and ordinances and with all the established codes applicable thereto. 

 
B. All control circuitry, whether electrical or hydraulic, passing through the wall of the building or beneath a 

sidewalk, road or drive shall be installed in a suitable sleeve; whereas in all other locations they shall be installed in 
the pipe trench and protected by the pipe whenever possible. 

 
C. The joining of all underground wires shall be by the use of wire nuts covered with Scotch Lok per installation 

instructions provided by manufacturer. 
 

3.07 CONTROL VALVE CABLE: 
 

A. All control valve cables shall be installed by direct burial at a minimum depth of 12".  Where practical the wire 
shall be installed in same trench as mainline pipe. 

 
B. Extreme care shall be exercised during backfilling of trench to avoid damage and displacement of mainline pipe. 
 
C. Control valve cable shall be fed through conduit from inside the building. 
 
D. Each control valve shall be connected to one station of the controller by a control wire.  All of the valves shall be 

connected to a common ground. 
 
3.08 SPRINKLER HEADS: 
 

A. Sprinkler heads shall be installed as shown on the drawings and in accordance with manufacturer's specifications.  
The height of each sprinkler head in relation to the finish grade shall be approved by the Landscape Architect. 

 
3.09 INSTALLATION OF DRIP IRRIGATION SYSTEM:  
 

A. Install main lines and valves.  Before installing emitter laterals, perform pressure test then flush out sand, plastic 
shaving and other foreign matter. 

 
B. Emitter Hose.  Bury emitter laterals under 3 inches of mulch.  Solvent weld each connection in accordance with 

manufacturer's recommendation to standard weight Schedule 40 PVC fittings and bushings.  Install hose in a 
serpentine manner.  When cutting hose, use a shearing tool such as a pipe cutter, knife or shears.  Use only 
manufacturer's recommended tool and procedure when punching hose for emitters. 

 
C. Emitter Heads.  Connect emitter on a rigid PVC nipple to PVC drip lateral with a tee or elbow.  Attach tubing to 

barbed fitting and daylight distribution tubing at rootball secured with stake.  Add bug cap at end of secured 
distribution tubing.  If necessary after installing emitters and before operating system, open end of drip lateral and 
flush lines clean.  The number of emitters on a line shall not exceed manufacturer's recommendations for that hose 
or distribution tubing size and length. 
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3.10 BACKFLOW PREVENTERS 
 

A. Install backflow preventer in new connection between connection and control valves, as per local codes. 
 
3.11 FLUSHING: 
 

A. After all new sprinkler piping and risers are in place and connected for a given section, and all necessary work has 
been completed and prior to installation of sprinkler heads, all control valves shall be opened and a full head of 
water shall be flushed through the system to remove any foreign material. 

 
3.12 TESTING: 
 

A. Tests shall be made on portions of the line as completed. Final testing, however, shall be made on the entire 
system.  Trenches shall be partially backfilled to prevent displacement of pipes. 

 
B. Pressure test shall be performed to a maximum hydrostatic pressure of 200 PSI based on the elevation of the 

lowest point in the system and corrected to the elevation of the test gauge.  Duration of the pressure test shall be at 
least one hour. 

 
C. Leakage test shall be performed after satisfactory completion of the pressure test.  The leakage test shall be 

conducted at a hydrostatic pressure of 130 PSI without showing a leakage in excess 7.5 gallons per hour.  Extend 
the leakage test for a period of time necessary to allow inspection, but in no case shall the duration be less than two 
hours. 

 
D. Remove and replace any defective materials of installations discovered in testing and repeat the test until 

satisfactory to the Landscape Architect.  This work shall be performed at the Landscape Contractor's expense. 
 
E. The tests shall be witnessed by the Landscape Architect. 

 
3.13 RECORD DRAWINGS 
 

A. After completion of the piping installation, the Landscape Contractor shall furnish a signed Record Drawing 
showing exact dimensions, depths and locations of all pipe, drains, controls, heads, etc. of sprinkler system.  
Record Drawing shall also be submitted in AutoCAD format (version 2007 or later) on a CD.  

 
3.14 MAINTENANCE AND OPERATING INSTRUCTIONS: 

 
A. Provide four (4) hours of instruction for Owner's Representative's personnel upon completion of check/test/start-

up/adjust operations.  Owner's Representative shall be notified at least one (1) week in advance of check/test/start-
up/adjust operations. 

 
B. Upon completion of the irrigation system and in conjunction with application for final payment, submit one 

Maintenance and Operation Manual. Each Manual shall be a 3-ring binder with: 
1. One (1) hard copy and CD of CAD file of the "RECORD" drawing of the irrigation system, and  
2. One (1) complete set of the "APPROVED" Submittals required in paragraph 1.06 above. 
3. One (1) copy of the suggested "SYSTEM OPERATING SCHEDULE" which shall call out the controller program 

required in order to provide 1.0" of water per week to each planted zone area and 1.5" of water per week to each 
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turf zone area. 
4. A typewritten description of the procedures to be followed for proper winterization of the entire system. 

 
C. Contractor shall be responsible for the first year's winterization and subsequent spring start-up procedures and 

shall perform these operations in the presence of the Owner's Representative's personnel. 
 
3.15 CLEAN-UP: 
 

A. Upon completion of the work and before acceptance and final payment will be made, the Landscape Contractor 
shall make any necessary repairs, adjustments and corrections to the work as required by the Drawings and 
Specifications.  The Landscape Contractor shall remove from the site all machinery, equipment, surplus and 
discarded materials, rubbish, temporary structures and all other items not incorporated into the work.  The site 
shall be left in a neat and presentable condition.  Any damage to roads buildings, walks, vegetation, utilities or any 
other item of personal property which is the responsibility of the Landscape Contractor, through accident, 
negligence or normal usage, shall be satisfactorily repaired or replaced as a requirement for completion of this 
contract. 

 
3.16 GUARANTEE: 
 

A. For a period of one year from date of final acceptance of the work performed under this Contract, the Landscape 
Contractor shall promptly furnish, without cost to the Owner, any and all parts and labor which prove defective in 
material, workmanship, or proper functioning of system. 

 
3.17 REPLACEMENTS: 
 

A. Landscape Irrigation System - During the last month of the guarantee period, the Landscape Architect and 
Landscape Contractor shall inspect the installation to determine the condition of the complete system.  A list of 
defective materials or installations to be replaced shall be made by the Landscape Contractor within thirty days of 
receiving written notification.  Replaced materials and installation shall be in accord with these Specifications, 
Drawings and/or schedules. 

 
END OF SECTION 
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SECTION 329300 - LANDSCAPE WORK 

 
PART 1 - GENERAL 
 
1.01 DESCRIPTION OF WORK: 
 

A. Work included:  Work under this Section includes installation of all trees, shrubs, ground cover, annuals  and 
related work required for completion of the project as shown on the Drawings and specified herein.   
1. Included hereunder are the furnishing of all equipment, materials and labor necessary to furnish and/or install 

soil treatment, planting and mulching of trees, shrubs and vines, protection, maintenance, guarantee and 
replacement of plants and all work related to the above as specified. 

 
1.02 QUALITY ASSURANCE: 
 

A. Contract landscape work to a single firm specializing in landscape work. 
 
1.03 SOURCE QUALITY CONTROL: 
 

A. General:  Ship landscape materials with certificates of inspection required by governing authorities.  Comply with 
regulations applicable to landscape materials. 

 
B. Do not make substitutions.  If specified landscape material is not obtainable, submit proof of non-availability to 

Landscape Architect, together with proposal for use of equivalent material. 
 
C. Analysis and Standards:  Package standard products with manufacturer's certified analysis.  For other materials, 

provide analysis by recognized laboratory made in accordance with methods established by the Association of 
Official Agriculture Chemists, wherever applicable. 

 
PART 2 - PRODUCTS 
 
2.01 TOPSOIL 
 

A. Topsoil will be placed (spread) and rough graded by the General Contractor.  (See Grading Specifications.)  
Landscape Contractor will be responsible for fine grading of areas to be planted and sodded.  Areas to receive sod 
and/or plantings shall receive 4” minimum topsoil.   

 
2.02 SOIL AMENDMENTS: 
 

A. The Landscape Contractor shall furnish the Landscape Architect soil analysis and reports as performed by the 
Agricultural Extension Service or commercial testing laboratory for all area to receive planting.  The Landscape 
Contractor shall incorporate necessary additives in proper quantities as recommended in the soil analysis, or as 
necessary to bring the soils up to acceptable standards.  The Landscape Contractor shall include in his bid and shall 
pay for all tests required. 

 
B. Commercial fertilizer shall be complete slow release fertilizer as specified by soil analysis and shall conform to the 

applicable state fertilizer laws.  Fertilizer shall be uniform in composition, dry and free-flowing and shall be 
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delivered to the site in the original, unopened containers, each bearing the manufacturer's guaranteed analysis.  
Any fertilizer which becomes caked or otherwise damaged making it unsuitable for use will not be accepted. 

 
C. Fertilizer Tablets or Packets.  Fertilizer planting tablets or packets shall contain prolonged-release nitrogen, 

derived from Urea-formaldehyde.  Tablets or packets shall be at least a strength of 16-8-5.  The amount of 
available nitrogen, phosphorus or potash may be increased slightly to meet the standard manufactured products 
available.  This fertilizer shall conform to the applicable state fertilizer laws and shall be delivered to the site in the 
original unopened containers, each bearing the manufacturer's guaranteed analysis. 

 
D. Herbicide shall be an approved commercial grade pre-emergent herbicide used in soil preparation.  The particular 

type of herbicide shall be certified safe for the plants specified in the Plant List or for the plants around which the 
herbicide shall be used. 

 
E. Lime shall be ground limestone (Dolomite) containing not less than eighty-five (85) percent of total carbonates and 

shall be ground to a fineness that fifty (50) percent will pass through a 100-mesh sieve and ninety (90) percent will 
pass through a 20-mesh sieve.  Courser material shall be acceptable provided that specified rates of application are 
increased proportionally on the basis of quantities passing the 100-mesh sieve. 

 
F. Peat shall be a domestic product consisting of partially decomposed vegetable matter of natural occurrence.  It 

shall be brown, clean, and low in content of mineral and woody materials, mildly acid and granulated or shredded. 
 
G. Ammonium nitrate shall be a commercially available agricultural chemical and shall be furnished under the 

manufacturer's guaranteed statement of analysis giving percentage of active ingredients. 
 
H. Water.  The Owner shall supply, at no expense, an adequate supply of water to meet the needs of this Contract.  

The contractor shall furnish all necessary hose, equipment, attachments and accessories for the adequate irrigation 
of planted areas as may be required to complete the work as specified. 

 
2.03 STAKING: 
 

A. Material for Staking and Guying: 
1. Material for staking and guying must be 2 1/2" x 2 1/2" x 8' long solid oak stake. 
2. Wire for fastening trees to stakes shall be No. 10 gauge pliable, galvanized iron.  All wires to be placed with 

brightly colored uniform flagging for easy sighting. 
3. Hose to encase wire used for fastening trees to stakes shall be new or used two-ply reinforced rubber garden 

hose, black or green in color.  Only one color shall be used throughout the project. 
 

 
2.04 MULCH: 
 

A. Shredded and double hammered Hardwood Mulch shall be fresh, clean, and free from sticks and debris. 
 
B. Samples of materials as listed below shall be submitted for inspection, on the site or as otherwise determined by 

the Landscape Architect.  Upon approval of samples by the Landscape Architect, delivery of materials may begin. 
 

MATERIALS SAMPLE 
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Shredded and Double Hammered Hardwood Mulch  1 Gallon 
Plants        1 of each 
 
Typical samples shall be furnished from each separate source of supply.  Approved samples shall be stored on the 
site and protected until furnishing of materials is complete.  Plant samples may be planted in permanent positions, 
but labeled as samples. 

 
2.05 PLANT MATERIALS (See Plant List): 
 

A. Nomenclature.  The names of plants required under this Contract conform to those given in Standardized Plant 
Names, 1942 Edition, prepared by the American Joint Committee on Horticultural Nomenclature.  Names of 
varieties not included therein conform generally with names accepted in the nursery trade. 

 
B. Quantities.  Provide quantities necessary to complete the planting as shown on the drawings.  Contractor must 

check quantities and differences shall be brought to the attention of the Landscape Architect. 
 
C. Quality and Size.  Plants shall have a habit of growth that is normal for the species and shall be sound, healthy, 

vigorous and free from insect pests, plant diseases and injuries.  All plants shall equal or exceed the measurements 
specified in the Plant List which are minimum acceptable sizes.  They shall be measured before pruning with 
branches in normal position.  Any necessary pruning shall be done at the time of planting.  Requirements for the 
measurement, branching, grading, quality, balling and burlapping of plants in the Plant List generally follow or 
exceed the Code of Standards currently recommended by the American Association of Nurserymen, Inc. in the 
American Standard for Nursery Stock. 

 
D. Substitutions will be permitted after Award of Contract only upon submission of proof in writing that a plant is not 

obtainable and authorization by the Landscape Architect for use of the nearest equivalent obtainable size or variety 
of plant having the same essential characteristics.  Should this substitution result in the use of a smaller or less 
valuable plant, a change order will be issued with an equitable adjustment in contract price. 

 
E. Type of Protection to Roots: 

1. Balled and Burlapped Plants.  Plants shall be balled and burlapped unless otherwise noted on the Drawings.  
They shall be dug with firm, natural balls of earth of sufficient diameter and depth to encompass the fibrous 
and feeding root system necessary for full recovery of the plant and of minimum sizes shown on the Plant List.  
Balls shall be firmly wrapped with untreated burlap or similar material and bound with twine, cord or wire 
mesh.  Where necessary to prevent breaking or cracking of the ball during the process of planting, the ball 
may be secured to a platform. 

2. Container-grown plants designated in the Plant List shall have been grown in a container such as pots, cans, 
tubs or boxes and have sufficient roots to hold earth together intact after removal without being root bound.  
Container size shall be in proportion to plant size and in accordance with AAN Standards.  The Landscape 
Architect shall have the option to reject container-grown material if the growing media is too porous to hold 
adequate water for the plant's survival without watering more than once a week. 

 
F. Protection after Delivery.  The balls of plants which cannot be planted immediately upon delivery shall be covered 

with moist soil or mulch or provided with other protection from drying winds and sun.  All plants shall be watered 
as necessary until planted. 

 
PART 3 - EXECUTION 
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3.01 PLANTING METHODS: 
 

A. Time of Planting.  Planting operations shall be conducted under favorable weather conditions preferably during the 
period from October 1 to April 1.  The Landscape Contractor has the option and assumes full responsibility for 
planting during unseasonable conditions.  Trees should be dug and heeled in or in container and placed in a well 
watered holding area provided by the nursery or Landscape Contractor until the time of planting.  Landscape 
Contractor to be responsible for the welfare of the tree until project is completed, when the owner will assume 
responsibility. 

 
B. Plants to Remain.  The Landscape Contractor shall take all necessary precautions to preserve and protect all 

existing plants that are to remain on the site.  This shall include, but is not limited to, hand excavation of planting 
pits in close proximity to existing shrubs or within the spread of branches of larger trees, watering of existing 
materials adjacent to plant pits, trimming or pruning to permit installation of new plants or to repair damaged 
existing plants. 

 
C. Obstructions Below Ground or Overhead: 

1. It is not contemplated that planting shall be done where the depth of soil over underground construction, 
obstructions or rock, is insufficient to accommodate the roots or where pockets in rock or impervious soil will 
require drainage.   Where such conditions are encountered in excavation of planting areas and where the 
stone, boulders or other obstructions cannot be broken and removed by hand methods in the course of digging 
plant pits of the usual size and where trees to be planted are found to be under overhead wires, other locations 
for the planting may be designated by the Landscape Architect. 

2. Removal of rock or other underground obstruction, relocation of construction and provisions of drainage for 
planting areas shall be done only as directed by the Landscape Architect. 

3. Should the Landscape Contractor encounter unsatisfactory surface or subsurface drainage conditions, soil 
depth, latent soils, hard pan, steam or other utility lines or any other conditions that will jeopardize the health 
and vigor of the plantings, he must advise the Landscape Architect in writing of the conditions prior to 
installing the plants.  Otherwise, the Landscape Contractor warrants that the planting areas are suitable for 
proper growth and development of the plants to be installed. 

 
D. New Plantings: 

1. Layout.  New planting shall be located where shown on the Drawings except where obstructions below 
ground or overhead are encountered or where changes have been made in the construction.  Necessary 
adjustments shall be made only after approval by the Landscape Architect.  No planting, with the exception of 
ground cover, espalier plants and hedge, shall be placed closer than 2' to pavement or structures.  The 
Landscape Contractor shall be responsible for staking and layout of plantings on this project.  The Landscape 
Architect shall be advised when stakes are in place and ready for inspection on various planting areas.  All 
layout work shall be inspected and approved by the Landscape Architect prior to opening any plant pits. 

2. Planting Pits.  Reasonable care shall be exercised to have pits dug and soil prepared prior to moving plants to 
their respective locations for planting to insure that they will not be unnecessarily exposed to drying elements 
or to physical damage.  However, no open holes shall be left overnight or unmarked or unattended. 
a. Circular pits with vertical sides shall be excavated for all plants in beds or trenches. See Planting Plan for 

more detailed information regarding preparation of planting areas.  Diameter of pits for trees and shrubs 
shall be at least 2'greater than the diameter of the ball or spread of roots.  The depth of pits for trees, 
shrubs and vines shall be enough to accommodate the ball or roots when the plant is set to finished grade 
allowing for 6" of compacted topsoil or prepared soil in the bottom of the pit. 
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b. Before planting any area, fill a representative sample of the excavated planting pits and beds with water to 
a depth 6" or more as required to verify if the subsoil is permeable enough to percolate satisfactorily and 
drain adequately after plants are installed.  Advise the Landscape Architect in writing if any problems are 
anticipated regarding excessive ground water or unsuitable percolation. 

 
E. Soil Preparation for Planting Trees and Shrubs: 

1. Soil used in planting shall be existing soil and/or re-spread topsoil. The prepared soil mix in tree pits as herein 
before specified shall be thoroughly mixed with one part compost to three parts of existing soil. 

2. Fertilizer tablets or packets shall be placed in each tree or shrub plant pit at a depth of 6" to 8" when the plant 
is set in place.  The exact quantity and distribution of tablets or packets shall be in strict accordance with the 
manufacturer's recommendation for the sizes of material specified. 

3. Excess excavated soil shall be disposed of off site by the Landscape Contractor unless specific permission is 
obtained from the owner to dispose of excess material on the site. 

 
F. Soil Preparation for Planting Ground Cover and Annuals: 

1. Loosen subgrade of lawn areas to a minimum depth of 6". Remove stones over 1 1/2" in any dimension, 
sticks, roots, rubbish, and other extraneous matter. Limit preparation to areas which will be planted promptly 
after preparation. 

2. Soil used in planting shall be existing soil and topsoil as herein before specified and shall be thoroughly mixed 
with one part compost to three parts of existing soil. 

3. Add specified soil amendments as per soil analysis and mix thoroughly into upper 4" of topsoil. 
4. Excess excavated soil shall be disposed of off site by the Landscape Contractor unless specific permission is 

obtained from the Owner to dispose of excess material on the site.   
 

G. Setting Plants.  Unless otherwise specified, all plants shall be planted in pits, centered and set on 6" of compacted 
soil or prepared soil to such a depth that the finished grade level at the plant after settlement will be the same as 
that at which the plant was grown.  Prior to setting container-grown plants, make four to five cuts 1/2" - 1" deep, 
top to bottom on root-bound mass to loosen roots. Plants shall be planted upright and faced to give the best 
appearance or relationship to adjacent structures.  No burlap shall be pulled out from under balls.  Plant forms, 
wires and surplus binding from top and sides of the balls shall be removed.  All broken or frayed roots shall be cut 
off cleanly.  Prepared soil shall be placed and compacted carefully to avoid injury to roots and to fill all voids.  
When the hole is nearly filled, add water as necessary and allow it to soak away.  Fill the holes to finished grade.  
After the ground settles, additional soil shall be filled in, to the level of the finished grade. 

 
H. Guying and Staking.  Trees shall be supported immediately after planting.  All trees shall be staked as detailed and 

shown on the Plans.  Wires shall be encased in hose to prevent direct contact with the bark of the tree and shall be 
placed around the trunk in a single loop.  Wires shall be tightened and kept taut by the use of turnbuckles.  Stakes 
shall be equally spaced about each tree and shall be driven vertically into the ground to a depth of about 2' in such a 
manner as not to injure the ball or roots.  Trees shall be fastened to each stake at a height where substantial 
branching will hold encased wire in place.  Wire shall be doubled and twisted taut.  Stakes shall be uniform in 
length and placed according to the type, size and location of the tree. 

 
I. Herbicide Treatment.  All tree saucers, shrub and ground cover beds shall be treated after plants have been 

installed with an approved pre-emergent herbicide recommended by the manufacturer.  Plants installed during the 
fall planting season shall be treated with the approved herbicide during the first week of April of the following 
year.  Plants installed in the spring shall be treated with the approved herbicide immediately after installation.  
Herbicide shall be cleared by the manufacturer as safe for use around the plants itemized in the Plant List. 
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J. Shredded Hardwood Mulching.  Tree and shrub beds shall be mulched with 2" of shredded hardwood mulch.  This 

mulch shall cover the entire bed area and shall have a neat and well-defined edge between lawn area and shrub bed.  
Trees in lawn areas with individual saucers shall be mulched with 2" of shredded hardwood mulch. 

 
K. Pruning and Repair.  All pruning and repair work must be completed within a ten-day period after planting.  The 

amount of pruning included under the work of this Section shall be limited to the minimum necessary to remove 
dead or injured twigs and branches and to compensate for the loss of roots as a result of transplanting operations. 
1. Trees and some shrubs will be pruned back after planting to maintain a balance between the reduced root 

system and the branches.  Care will be taken in this work to insure that the plants preserve their natural form. 
2. The natural form of newly planted trees and shrubs will be preserved in pruning by the removal of branches 

and/or part of branches at different lengths in accord with standard horticulture practices and as directed by 
the Landscape Architect.  Pruning will always be done with a clean cut in living wood without bruising or 
tearing of bark and without leaving any stubs which would prevent the wound from healing over.  Horizontal 
cuts may cause rot and will be avoided. 

 
3.02 CLEAN-UP: 
 

A. Clean-up.  Any soil, bark, peat or similar material which has been brought onto paved areas within or outside the 
construction area by hauling operations or otherwise shall be removed promptly, keeping these areas clean at all 
times. Upon completion of the planting, all excess soil, stones and debris which have not been cleaned up shall be 
removed from the site or disposed of as directed by the Landscape Architect.  All planting areas shall be prepared 
for final inspection. 

 
B. Other Work.  The Landscape Contractor shall be responsible for the repair of any damage caused by his activities 

or those of his subcontractors within or outside the construction area such as the storage of topsoil or other 
materials, operation of equipment and other usage.  Such repair operations shall include any regrading, sodding or 
other work necessary to restore damaged work or areas to an acceptable condition. 

 
3.03 MAINTENANCE: 
 

A. Maintenance shall begin immediately following the last operation of installation for each portion for each plant and 
shall continue until installation of planting is complete and the planting is formally accepted. Maintenance shall 
include mowing, watering, weeding, cultivating, mulching, tightening and repairing of guys, removal of dead 
material, resetting plants to proper grades or upright positions, restoration of the planting saucer and other 
necessary operations.  Any damage resulting from planting operations shall be repaired promptly. 

 
B. The Owner shall be responsible for all required maintenance after the planting is formally accepted (final 

acceptance). 
 
C. Maintenance Instructions - Landscape Work.  The Landscape Contractor shall submit to the Owner three (3) 

copies of typewritten instructions recommending the monthly procedures to be established by Owner for the 
maintenance of landscape work during the one-year guarantee period.  Submit prior to the final inspection for 
acceptance. 

 
3.04 INSPECTION FOR ACCEPTANCE: 
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A. Inspection of the work of this Section to determine completion of the Landscape Contractor's work, exclusive of 
the possible guarantee replacement of plants, shall be made by the Landscape Architect upon receipt of written 
notice requesting such inspection submitted by the Landscape Contractor at least ten (10) days prior to the 
anticipated date of inspection. 

 
B. Acceptance.  After inspection, the Landscape Contractor will be notified in writing by the Landscape Architect of 

acceptance of all work of this Section, exclusive of the possible replacement of plants subject to guarantee or the 
Landscape Contractor will be notified in writing if there are any deficiencies from the requirements for completion 
of the work. Replacements, maintenance and repair work remaining to be done shall be subject to re-inspection 
before acceptance.  

 
3.05 PLANT GUARANTEE AND REPLACEMENT: 
 

A. Guarantee.  This guarantee shall be provided to the owner by the contractor responsible for planting and 
irrigation.  Plants shall be guaranteed for the duration of one (1) full year after the formal acceptance of the 
planting by the Owner and shall be alive and in satisfactory growth at the end of the guarantee period.  The Owner 
shall be responsible for all maintenance necessary to keep the plants alive and healthy between the time the 
plantings are accepted and the end of the guarantee period.  The basic needs of the plants during this period are for 
adequate water and protection from insects and other similar pests.  Plants severely damaged by vandals are not 
subject to replacement by this Landscape Contractor. 

 
B. Should the Landscape Contractor find the plant material is not receiving the proper maintenance at any time prior 

to the end of the guarantee period, he should advise the Landscape Architect and the Owner immediately in 
writing so corrective measures may be initiated. 

 
C. Replacement.  At the end of the guarantee period, inspection will be made by the Owner and the Landscape 

Architect upon written notice requesting such inspection submitted by the Landscape Contractor at least ten (10) 
days prior to the anticipated date.  Any plant installed under this Contract that is dead or not satisfactory in growth 
as determined by the Landscape Architect shall be removed from the site.  These, and any plants missing due to the 
Landscape Contractor's negligence, shall be replaced as soon as conditions permit but during the normal planting 
season. 
1. Any plant that has die-back or otherwise loses 30% or more of its branches, excluding branches removed by 

trimming and pruning, as existing and living prior to removal from the nursery field shall be rejected.  In case 
of any question, the Landscape Contractor may elect to allow such plant to remain through another complete 
growing season at which time the rejected plant, if found to be dead or in an unhealthy or badly impaired 
condition, shall be replaced. 

2. The Landscape Contractor shall be responsible for removing dead or diseased plants from the site during the 
guarantee period upon notification by the Owner or Landscape Architect.  Dead plants may be removed by 
the Owner during the guarantee period provided they keep a photographic record of all plants removed. 
Photographs should show plant to such a degree that is clearly evident the plant is dead.  Replacements shall be 
made only at the end of the guarantee period as described herein. 

3. The Landscape Architect shall inspect replaced plants when all replacements have been made.  Any plant that 
is not alive and in a healthy vigorous condition shall be replaced again by the Landscape Contractor. 

 
D. Materials and Operations.  All replacements shall be plants of the same kind and size as specified in the Plant List. 

They shall be furnished and planted as specified under "New Planting", the cost of which shall be borne by the 
Landscape Contractor. 
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E. Replaced plants are not subject to a full one (1) year guarantee, but replacements must be alive and vigorous 

when inspected after planting and must leaf out fully in spring, if replacements are made while the plant is 
dormant. 

 
END OF SECTION 
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	2016 Edition
	SE-310
	INVITATION  FOR  CONSTRUCTION  SERVICES
	PROJECT NUMBER:   H27-Z346
	PROJECT LOCATION:   Greene Street at Sumter Street, Columbia, SC
	BID SECURITY REQUIRED? Yes   No   NOTE: Contractor may be subject to a performance
	PERFORMANCE BOND REQUIRED? Yes   No   appraisal at the close of the project.
	PAYMENT BOND REQUIRED? Yes   No   CONSTRUCTION COST RANGE: $ $175,000 -$250,000
	DESCRIPTION OF PROJECT: Pedestrian improvements on Greene St. between Sumter St and existing decorative columns.  Removal of existing pavement and curb and gutter.  Regrading and installation of new asphalt pavement, concrete pavement, brick pavers & ...
	BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM: purchasing.sc.edu (See Facilities/Construction Solicitations & Awards)
	PLAN DEPOSIT AMOUNT: $ $0.00  IS DEPOSIT REFUNDABLE  Yes   No   N/A
	IN ADDITION TO THE ABOVE OFFICIAL SOURCE(S), BIDDING DOCUMENTS/PLANS ARE ALSO AVAILABLE AT:
	It is the Contractor's responsibility to download all documents from the purchasing website: http://purchasing.sc.edu
	All questions & correspondence concerning this Invitation shall be addressed to the A/E.
	A/E NAME: RB Todd Consulting Engineers
	A/E CONTACT:Bruce Todd, PE
	A/E ADDRESS: Street/PO Box:7436 Broad River Road, Suite 212
	City: Irmo  State: SC  ZIP: 29063-     
	EMAIL: bruce@rbtodd.com
	agency: University of South Carolina
	agency project coordinator:    Aimee Rish
	ADDRESS: Street/PO Box:743 Greene Street
	City: Columbia  State: SC  ZIP: 29208-     
	EMAIL:    arish@fmc.sc.edu
	PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No
	PRE-BID DATE:        TIME:        PLACE:      
	BID DELIVERY ADDRESSES:
	HAND-DELIVERY: MAIL SERVICE:
	Attn:        Attn:      
	            
	            
	IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes   No
	APPROVED BY:  DATE:      
	DO NOT INCLUDE THIS PAGE IN THE PROJECT MANUAL 2016 Edition
	SE-310
	INVITATION  FOR  CONSTRUCTION  SERVICES
	PROJECT NUMBER:    H27-Z346
	1. BUDGET 2. PROJECT DATA New Renovated
	Total Approved Project Funding:  $245,000.00  Gross Square Footage:             
	Construction Budget for this Contract: $242,000.00  Estimated Bldg. Cost:             
	Final Estimate of Construction Cost: $240,600.00  Estimated Site Cost:             
	If No, Explain:      
	Names and Contact Info for Local Authorities:  (Provide phone and e-mail if available): Zach Kay, 803-545-3420; zpkay@columbiasc.net
	4. FLOOD HAZARD  (Provide ALL of the following information for ALL projects, even if not in a flood hazard zone)
	5. STATUS OF PERMITS AND APPROVALS REQUIRED PRIOR TO BID ADVERTISEMENT
	FLOODPLAIN (OSE approval required, not subject to certification):   N/A
	DHEC (List Individual Permits and/or Approvals): N/A
	Status of Each Permit/Approval:      
	SCDOT: N/A
	Status of Each Permit/Approval:      
	ZONING (Include Name of Local Authority): Johnathan Chambers, City of Columbia
	Status of Permit/Approval:   Encroachment ordinance request submitted 3/24/17
	OTHER (List Separately):   Land Disturbance Permit
	Status of Each Permit/Approval: approved 7/12/2016
	6. GREEN CONSTRUCTION
	If Yes, what certification is being pursued? LEED Silver   2 Green Globes
	7. EROSION AND SEDIMENT CONTROL
	All Land Disturbing Activity associated with this project shall be performed pursuant to the Contract Documents.

	SE-330_-_Lump_Sum_Bid_Form_0 (1).pdf
	Bidders shall submit bids on only Bid Form SE-330.
	BID SUBMITTED BY:       
	BID SUBMITTED TO:       
	FOR: PROJECT  NAME:     Greene - Sumter Vehicular & Pedestrian Improvements
	PROJECT  NUMBER:    H27-Z346
	OFFER
	ADDENDA:   #1   #2   #3   #4   #5
	ALTERNATE # 1 (Brief Description):   Add brick pavers to pedestrian crosswalk; reduce concrete depth
	ALTERNATE # 2 (Brief Description):   Add planting and irrigation
	(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)
	ALTERNATE # 3 (Brief Description):        
	BIDDER offers for the Agency’s consideration and use, the following UNIT PRICES.  The UNIT PRICES offered by BIDDER indicate the amount to be added to or deducted from the CONTRACT SUM for each item-unit combination.  UNIT PRICES include all costs to ...
	UNIT OF
	No.   ITEM   MEASURE   ADD   DEDUCT
	1.                       $    $
	2.                       $    $
	3.                       $    $
	4.                       $    $
	5.                       $    $
	6.                       $    $
	CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION
	SC Contractor's License Number(s):
	Classification(s) & Limits:
	Subclassification(s) & Limits:
	By signing this Bid, the person signing reaffirms all representation and certification made by both the person signing and the Bidder, including without limitation, those appearing in Article 2 of the Instructions to Bidders, is expressly incorporated...
	TELEPHONE:
	EMAIL:
	SIGNATURE:  DATE:
	PRINT NAME:
	Title:

	SE-380_-_Change_Order_to_Construction_Contract_0.pdf
	AUTHORIZED BY:  DATE:      

	011000 Summary.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:
	1. Work covered by the Contract Documents.
	2. Type of the Contract.
	3. Products ordered in advance.
	4. Use of premises.
	5. Owner's occupancy requirements.
	6. Work restrictions.
	7. Specification formats and conventions.

	B. Related Sections include the following:
	1. NA


	1.3 WORK COVERED BY CONTRACT DOCUMENTS
	A. Project Identification:  Greene Street Pedestrian Improvements
	1. Project Location:  Greene Street east of Sumter Street

	B. Owner:  University of South Carolina
	1. Owner's Representative:  Emily Jones

	C. Engineer:  Bruce Todd, P.E., RB Todd Consulting Engineers, Inc.
	D. Contractor:  N/A.
	E. The Work consists of the following:
	1. The Work includes removal of existing pavement and curb and gutter. Re-grading and installation of new asphalt pavement, concrete pavement, pavers and landscaping.


	1.4 TYPE OF CONTRACT
	A. Project will be constructed under a single prime contract.

	1.5 USE OF PREMISES
	A. General:  The Contractor shall have limited use of premises for construction operations as indicated on Drawings by the Contract limits.
	B. Use of Site:  Limit use of premises to areas within the Contract limits indicated.  Do not disturb portions of Project site beyond areas in which the Work is indicated.
	1. Owner Occupancy:  Allow for Owner occupancy of Project site.
	2. Driveways and Entrances:  Keep driveways and entrances serving premises clear and available to Owner, Owner's employees, and emergency vehicles at all times.  Do not use these areas for parking or storage of materials.
	a. Schedule deliveries to minimize use of driveways and entrances.
	b. Schedule deliveries to minimize space and time requirements for storage of materials and equipment on-site.



	1.6 OWNER'S OCCUPANCY REQUIREMENTS
	A. Full Owner Occupancy:  Owner will occupy site and existing building during entire construction period.  Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere w...
	1. Provide not less than 72 hours' notice to Owner of activities that will affect Owner's operations.

	B. Owner Occupancy of Completed Areas of Construction:  Owner reserves the right to occupy and to place and install equipment in completed areas of facility, before Substantial Completion, provided such occupancy does not interfere with completion of ...
	1. Engineer will prepare a Certificate of Substantial Completion for each specific portion of the Work to be occupied before Owner occupancy.
	2. Obtain a Certificate of Occupancy from authorities having jurisdiction before Owner occupancy.


	1.7 WORK RESTRICTIONS
	A. On-Site Work Hours:  8:00 a.m. to 6:00 p.m.
	1. Weekend Hour:  8:00 a.m. to 6:00 p.m.

	B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirements...
	1. Notify Engineer and Owner not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Engineer's and/or Owner's] written permission.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012600 Contract Modification Procedures.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies administrative and procedural requirements for handling and processing Contract modifications.
	B. Related Sections include the following:
	1. Division 01 Section "Product Requirements" for administrative procedures for handling requests for substitutions made after Contract award.


	1.3 MINOR CHANGES IN THE WORK
	A. Engineer will issue supplemental instructions authorizing Minor Changes in the Work, not involving adjustment to the Contract Sum or the Contract Time, in written form.

	1.4 PROPOSAL REQUESTS
	A. Owner-Initiated Proposal Requests:  Engineer will issue a detailed description of proposed changes in the Work that may require adjustment to the Contract Sum or the Contract Time.  If necessary, the description will include supplemental or revised...
	1. Proposal Requests issued by Engineer are for information only.  Do not consider them instructions either to stop work in progress or to execute the proposed change.
	2. Within time specified in Proposal Request after receipt of Proposal Request, submit a quotation estimating cost adjustments to the Contract Sum and the Contract Time necessary to execute the change.
	a. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	b. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	c. Include costs of labor and supervision directly attributable to the change.
	d. Include an updated Contractor's Construction Schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...


	B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications to the Contract, Contractor may propose changes by submitting a request for a change to Engineer.
	1. Include a statement outlining reasons for the change and the effect of the change on the Work.  Provide a complete description of the proposed change.  Indicate the effect of the proposed change on the Contract Sum and the Contract Time.
	2. Include a list of quantities of products required or eliminated and unit costs, with total amount of purchases and credits to be made.  If requested, furnish survey data to substantiate quantities.
	3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of trade discounts.
	4. Include costs of labor and supervision directly attributable to the change.
	5. Include an updated Contractor's Construction Schedule that indicates the effect of the change, including, but not limited to, changes in activity duration, start and finish times, and activity relationship.  Use available total float before request...
	6. Comply with requirements in Division 01 Section "Product Requirements" if the proposed change requires substitution of one product or system for product or system specified.

	C. Proposal Request Form:  Use forms identified in the contract.

	1.5 CHANGE ORDER PROCEDURES
	A. On Owner's approval of a Proposal Request, Contractor will submit to Engineer a Change Order for signatures of Owner and Contractor on Form SE – 480 “Construction Change Order” with appropriate documentation attached.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	012900 Payment Procedures.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section specifies administrative and procedural requirements necessary to prepare and process Applications for Payment.
	B. Related Sections include the following:
	1. Division 01 Section "Contract Modification Procedures" for administrative procedures for handling changes to the Contract.


	1.3 DEFINITIONS
	A. Schedule of Values:  A statement furnished by Contractor allocating portions of the Contract Sum to various portions of the Work and used as the basis for reviewing Contractor's Applications for Payment.

	1.4 SCHEDULE OF VALUES
	A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of Contractor's Construction Schedule
	1. Correlate line items in the Schedule of Values with other required administrative forms and schedules, including the following:
	a. Application for Payment forms with Continuation Sheets.
	b. Contractor's Construction Schedule.

	2. Submit the Schedule of Values to Engineer at earliest possible date but no later than seven days before the date scheduled for submittal of initial Applications for Payment.

	B. Format and Content:  Use AIA Document G703
	1. Provide a breakdown of the Contract Sum in enough detail to facilitate continued evaluation of Applications for Payment and progress reports.  Coordinate with the Project Manual table of contents.
	2. Round amounts to nearest whole dollar; total shall equal the Contract Sum.
	3. Provide a separate line item in the Schedule of Values for each part of the Work where Applications for Payment may include materials or equipment purchased or fabricated and stored, but not yet installed.
	a. Differentiate between items stored on-site and items stored off-site.  If specified, include evidence of insurance or bonded warehousing.

	4. Provide separate line items in the Schedule of Values for initial cost of materials, for each subsequent stage of completion, and for total installed value of that part of the Work.
	5. Each item in the Schedule of Values and Applications for Payment shall be complete.  Include total cost and proportionate share of general overhead and profit for each item.
	a. Temporary facilities and other major cost items that are not direct cost of actual work-in-place may be shown either as separate line items in the Schedule of Values or distributed as general overhead expense, at Contractor's option.

	6. Schedule Updating:  Update and resubmit the Schedule of Values before the next Applications for Payment when Change Orders or Construction Change Directives result in a change in the Contract Sum.


	1.5 APPLICATIONS FOR PAYMENT
	A. Each Application for Payment shall be consistent with previous applications and payments as certified by Engineer and paid for by Owner.
	1. Initial Application for Payment, Application for Payment at time of Substantial Completion, and final Application for Payment may involve additional requirements.

	B. Payment Application Times:  The date for each progress payment is indicated in the Agreement between Owner and Contractor.  The period of construction Work covered by each Application for Payment is the period indicated in the Agreement.
	C. Payment Application Forms:  Use AIA Document G702 and AIA Document G703 Continuation Sheets as form for Applications for Payment.
	D. Application Preparation:  Complete every entry on form.  Notarize and execute by a person authorized to sign legal documents on behalf of Contractor.  Engineer will return incomplete applications without action.
	1. Entries shall match data on the Schedule of Values and Contractor's Construction Schedule.  Use updated schedules if revisions were made.
	2. Include amounts of Change Orders and Construction Change Directives issued before last day of construction period covered by application.

	E. Transmittal:  Submit 3 signed and notarized original copies of each Application for Payment to Engineer by a method ensuring receipt within 24 hours.  One copy shall include waivers of lien and similar attachments if required.
	1. Transmit each copy with a transmittal form listing attachments and recording appropriate information about application.

	F. Waiver Forms:  Submit waivers of lien on forms, executed in a manner acceptable to Owner.
	G. Initial Application for Payment:  Administrative actions and submittals that must precede or coincide with submittal of first Application for Payment include the following:
	1. List of subcontractors.
	2. Schedule of Values.
	3. Contractor's Construction Schedule (preliminary if not final).
	4. Submittals Schedule (preliminary if not final).
	5. Copies of building permits.

	H. Application for Payment at Substantial Completion:  After issuing the Certificate of Substantial Completion, submit an Application for Payment showing 100 percent completion for portion of the Work claimed as substantially complete.
	1. Include documentation supporting claim that the Work is substantially complete and a statement showing an accounting of changes to the Contract Sum.
	2. This application shall reflect Certificates of Partial Substantial Completion issued previously for Owner occupancy of designated portions of the Work.

	I. Final Payment Application:  Submit final Application for Payment with releases and supporting documentation not previously submitted and accepted, including, but not limited, to the following:
	1. Evidence of completion of Project closeout requirements.
	2. Insurance certificates for products and completed operations where required and proof that taxes, fees, and similar obligations were paid.
	3. Updated final statement, accounting for final changes to the Contract Sum.
	4. AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
	5. AIA Document G706A, "Contractor's Affidavit of Release of Liens."
	6. AIA Document G707, "Consent of Surety to Final Payment."



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	013100 Project Management And Coordination.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative provisions for coordinating construction operations on Project including, but not limited to, the following:
	1. Coordination Drawings.
	2. Administrative and supervisory personnel.
	3. Project meetings.
	4. Requests for Interpretation (RFIs).

	B. Related Sections include the following:
	1. Division 01 Section "Execution" for procedures for coordinating general installation and field-engineering services, including establishment of benchmarks and control points.
	2. Division 01 Section "Closeout Procedures" for coordinating closeout of the Contract.


	1.3 DEFINITIONS
	A. RFI:  Request from Contractor seeking interpretation or clarification of the Contract Documents.

	1.4 COORDINATION
	A. Coordination:  Coordinate construction operations included in different Sections of the Specifications to ensure efficient and orderly installation of each part of the Work.  Coordinate construction operations, included in different Sections that d...
	1. Schedule construction operations in sequence required to obtain the best results where installation of one part of the Work depends on installation of other components, before or after its own installation.
	2. Coordinate installation of different components with other contractors to ensure maximum accessibility for required maintenance, service, and repair.
	3. Make adequate provisions to accommodate items scheduled for later installation.
	4. Where availability of space is limited, coordinate installation of different components to ensure maximum performance and accessibility for required maintenance, service, and repair of all components, including mechanical and electrical.

	B. Prepare memoranda for distribution to each party involved, outlining special procedures required for coordination.  Include such items as required notices, reports, and list of attendees at meetings.
	1. Prepare similar memoranda for Owner and separate contractors if coordination of their Work is required.

	C. Administrative Procedures:  Coordinate scheduling and timing of required administrative procedures with other construction activities and activities of other contractors to avoid conflicts and to ensure orderly progress of the Work.  Such administr...
	1. Preparation of Contractor's Construction Schedule.
	2. Preparation of the Schedule of Values.
	3. Delivery and processing of submittals.
	4. Progress meetings.
	5. Preinstallation conferences.
	6. Project closeout activities.
	7. Startup and adjustment of systems.
	8. Project closeout activities.


	1.5 SUBMITTALS
	1. N/A

	1.6 PROJECT MEETINGS
	A. General:  Schedule and conduct meetings and conferences at Project site, unless otherwise indicated.
	1. Attendees:  Inform participants and others involved, and individuals whose presence is required, of date and time of each meeting.  Notify Owner and Engineer of scheduled meeting dates and times.
	2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited attendees.
	3. Minutes:  Record significant discussions and agreements achieved.  Distribute the meeting minutes to everyone concerned, including Owner and Engineer, within three days of the meeting.

	B. Preconstruction Conference:  Schedule a preconstruction conference before starting construction, at a time convenient to Owner and Engineer, but no later than 5 days after execution of the Agreement.  Hold the conference at Project site or another ...
	1. Attendees:  Authorized representatives of Owner, Engineer, and their consultants; Contractor and its superintendent; major subcontractors; suppliers; and other concerned parties shall attend the conference.  All participants at the conference shall...
	2. Agenda:  Discuss items of significance that could affect progress, including the following:
	a. Tentative construction schedule.
	b. Critical work sequencing and long-lead items.
	c. Designation of key personnel and their duties.
	d. Procedures for processing field decisions and Change Orders.
	e. Procedures for RFIs.
	f. Procedures for testing and inspecting.
	g. Procedures for processing Applications for Payment.
	h. Distribution of the Contract Documents.
	i. Submittal procedures.
	j. Preparation of Record Documents.
	k. Use of the premises and existing building.
	l. Work restrictions.
	m. Owner's occupancy requirements.
	n. Responsibility for temporary facilities and controls.
	o. Construction waste management and recycling.
	p. Parking availability.
	q. Office, work, and storage areas.
	r. Equipment deliveries and priorities.
	s. First aid.
	t. Security.
	u. Progress cleaning.
	v. Working hours.

	3. Minutes:  Record and distribute meeting minutes.

	C. Progress Meetings:  Conduct progress meetings at weekly intervals.  Coordinate dates of meetings with preparation of payment requests.
	1. Attendees:  In addition to representatives of Owner and Engineer, each contractor, subcontractor, supplier, and other entity concerned with current progress or involved in planning, coordination, or performance of future activities shall be represe...
	2. Agenda:  Review and correct or approve minutes of previous progress meeting.  Review other items of significance that could affect progress.  Include topics for discussion as appropriate to status of Project.
	a. Contractor's Construction Schedule:  Review progress since the last meeting.  Determine whether each activity is on time, ahead of schedule, or behind schedule, in relation to Contractor's Construction Schedule.  Determine how construction behind s...
	1) Review schedule for next period.

	b. Review present and future needs of each entity present, including the following:
	1) Interface requirements.
	2) Sequence of operations.
	3) Status of submittals.
	4) Deliveries.
	5) Off-site fabrication.
	6) Access.
	7) Site utilization.
	8) Temporary facilities and controls.
	9) Work hours.
	10) Hazards and risks.
	11) Progress cleaning.
	12) Quality and work standards.
	13) Status of correction of deficient items.
	14) Field observations.
	15) RFIs.
	16) Status of proposal requests.
	17) Pending changes.
	18) Status of Change Orders.
	19) Pending claims and disputes.
	20) Documentation of information for payment requests.


	3. Minutes:  Record the meeting minutes.
	4. Reporting:  Distribute minutes of the meeting to each party present and to parties who should have been present.
	a. Schedule Updating:  Revise Contractor's Construction Schedule after each progress meeting where revisions to the schedule have been made or recognized.  Issue revised schedule concurrently with the report of each meeting.



	1.7 REQUESTS FOR INTERPRETATION (RFIs)
	A. Procedure:  Immediately on discovery of the need for interpretation of the Contract Documents, and if not possible to request interpretation at Project meeting, prepare and submit an RFI in the form specified.
	1. RFIs shall originate with Contractor.  RFIs submitted by entities other than Contractor will be returned with no response.
	2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in Contractor's work or work of subcontractors.

	B. Content of the RFI:  Include a detailed, legible description of item needing interpretation and the following:
	1. Project name.
	2. Date.
	3. Name of Contractor.
	4. Name of Engineer.
	5. RFI number, numbered sequentially.
	6. Specification Section number and title and related paragraphs, as appropriate.
	7. Drawing number and detail references, as appropriate.
	8. Field dimensions and conditions, as appropriate.
	9. Contractor's suggested solution(s).  If Contractor's solution(s) impact the Contract Time or the Contract Sum, Contractor shall state impact in the RFI.
	10. Contractor's signature.
	11. Attachments:  Include drawings, descriptions, measurements, photos, Product Data, Shop Drawings, and other information necessary to fully describe items needing interpretation.
	a. Supplementary drawings prepared by Contractor shall include dimensions, thicknesses, structural grid references, and details of affected materials, assemblies, and attachments.


	C. Software-Generated RFIs:  Software-generated form with substantially the same content as indicated above.
	1. Attachments shall be electronic files in Adobe Acrobat PDF format.

	D. Engineer's Action:  Engineer will review each RFI, determine action required, and return it.  Allow seven working days for Engineer's response for each RFI.  RFIs received after 1:00 p.m. will be considered as received the following working day.
	1. The following RFIs will be returned without action:
	a. Requests for approval of submittals.
	b. Requests for approval of substitutions.
	c. Requests for coordination information already indicated in the Contract Documents.
	d. Requests for adjustments in the Contract Time or the Contract Sum.
	e. Requests for interpretation of Engineer's actions on submittals.
	f. Incomplete RFIs or RFIs with numerous errors.

	2. Engineer's action may include a request for additional information, in which case Engineer's time for response will start again.
	3. Engineer's action on RFIs that may result in a change to the Contract Time or the Contract Sum may be eligible for Contractor to submit Change Proposal according to Division 01 Section "Contract Modification Procedures."
	a. If Contractor believes the RFI response warrants change in the Contract Time or the Contract Sum, notify Engineer in writing within 10 days of receipt of the RFI response.


	E. On receipt of Engineer's action, update the RFI log and immediately distribute the RFI response to affected parties.  Review response and notify Engineer within seven days if Contractor disagrees with response.
	F. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI number.  Submit log at Progress Meetings. Software log with not less than the following:
	1. Project name.
	2. Name and address of Contractor.
	3. Name and address of Engineer.
	4. RFI number including RFIs that were dropped and not submitted.
	5. RFI description.
	6. Date the RFI was submitted.
	7. Date Engineer's response was received.
	8. Identification of related Minor Change in the Work, Construction Change Directive, and Proposal Request, as appropriate.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for submitting Shop Drawings, Product Data, Samples, and other submittals.
	B. Related Sections include the following:
	1. Division 01 Section "Payment Procedures" for submitting Applications for Payment and the Schedule of Values.
	2. Division 01 Section "Project Management and Coordination" for submitting and distributing meeting and conference minutes and for submitting Coordination Drawings.
	3. Division 01 Section "Closeout Procedures" for submitting warranties.
	4. Divisions 02 through 49 Sections for specific requirements for submittals in those Sections.


	1.3 DEFINITIONS
	A. Action Submittals:  Written and graphic information that requires Engineer’s responsive action.
	B. Informational Submittals:  Written information that does not require Engineer’s responsive action.  Submittals may be rejected for not complying with requirements.

	1.4 SUBMITTAL PROCEDURES
	A. General:  Electronic copies of CAD Drawings of the Contract Drawings will be provided by Engineer for Contractor's use in preparing submittals.
	B. Coordination:  Coordinate preparation and processing of submittals with performance of construction activities.
	1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and related activities that require sequential activity.

	C. Processing Time:  Allow enough time for submittal review, including time for resubmittals, as follows.  Time for review shall commence on Engineer’s receipt of submittal.  No extension of the Contract Time will be authorized because of failure to t...
	1. Initial Review:  Allow 15 days for initial review of each submittal.  Allow additional time if coordination with subsequent submittals is required. Engineer will advise Contractor when a submittal being processed must be delayed for coordination.
	2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial submittal.
	3. Resubmittal Review:  Allow 15 days for review of each resubmittal.
	4. Concurrent Consultant Review:  Where the Contract Documents indicate that submittals may be transmitted simultaneously to Engineer and to Engineer's consultants, allow 15 days for review of each submittal.  Submittal will be returned to Engineer be...

	D. Identification:  Place a permanent label or title block on each submittal for identification.
	1. Indicate name of firm or entity that prepared each submittal on label or title block.
	2. Provide a space approximately 6 by 8 inches on label or beside title block to record Contractor's review and approval markings and action taken by Engineer.
	3. Include the following information on label for processing and recording action taken:
	a. Project name.
	b. Date.
	c. Name and address of Engineer.
	d. Name and address of Contractor.
	e. Name and address of subcontractor.
	f. Name and address of supplier.
	g. Name of manufacturer.


	E. Deviations:  Highlight, encircle, or otherwise specifically identify deviations from the Contract Documents on submittals.
	F. Additional Copies:  Unless additional copies are required for final submittal, and unless Engineer  observes noncompliance with provisions in the Contract Documents, initial submittal may serve as final submittal.
	1. Submit one copy of submittal to concurrent reviewer in addition to specified number of copies to Engineer.
	2. Additional copies submitted for maintenance manuals will not be marked with action taken and will be returned.

	G. Transmittal:  Package each submittal individually and appropriately for transmittal and handling.  Transmit each submittal using a transmittal form.  Engineer will return submittals, without review received from sources other than Contractor.
	1. On an attached separate sheet, prepared on Contractor's letterhead, record relevant information, requests for data, revisions other than those requested by Engineer on previous submittals, and deviations from requirements in the Contract Documents,...

	H. Resubmittals:  Make resubmittals in same form and number of copies as initial submittal.
	1. Note date and content of previous submittal.
	2. Note date and content of revision in label or title block and clearly indicate extent of revision.
	3. Resubmit submittals until they are marked with approval notation from Engineer's action stamp>."

	I. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary for performance of construction activities.  Show distribution on trans...
	J. Use for Construction:  Use only final submittals with mark indicating approval notation from Engineer's action stamp>" taken by Engineer.

	1.5 CONTRACTOR'S USE OF ENGINEER'S CAD FILES
	A. General:  At Contractor's written request, copies of Engineer's CAD files will be provided to Contractor for Contractor's use in connection with Project after executing Engineers Release Form.


	PART 2 -  PRODUCTS
	2.1 ACTION SUBMITTALS
	A. General:  Prepare and submit Action Submittals required by individual Specification Sections.
	B. Product Data:  Collect information into a single submittal for each element of construction and type of product or equipment.
	1. If information must be specially prepared for submittal because standard printed data are not suitable for use, submit as Shop Drawings, not as Product Data.
	2. Mark each copy of each submittal to show which products and options are applicable.
	3. Include the following information, as applicable:
	a. Manufacturer's written recommendations.
	b. Manufacturer's product specifications.
	c. Manufacturer's installation instructions.
	d. Standard color charts.
	e. Manufacturer's catalog cuts.
	f. Wiring diagrams showing factory-installed wiring.
	g. Printed performance curves.
	h. Operational range diagrams.
	i. Mill reports.
	j. Standard product operation and maintenance manuals.
	k. Compliance with specified referenced standards.
	l. Testing by recognized testing agency.
	m. Application of testing agency labels and seals.
	n. Notation of coordination requirements.

	4. Submit Product Data before or concurrent with Samples.
	5. Number of Copies:  Submit three copies of Product Data, unless otherwise indicated.  Engineer will return two copies.  Mark up and retain one returned copy as a Project Record Document.

	C. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base Shop Drawings on reproductions of the Contract Documents or standard printed data, unless submittal of Engineer's CAD Drawings are otherwise permitted.
	1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following information, as applicable:
	a. Dimensions.
	b. Identification of products.
	c. Fabrication and installation drawings.
	d. Roughing-in and setting diagrams.
	e. Wiring diagrams showing field-installed wiring, including power, signal, and control wiring.
	f. Shopwork manufacturing instructions.
	g. Templates and patterns.
	h. Schedules.
	i. Design calculations.
	j. Compliance with specified standards.
	k. Notation of coordination requirements.
	l. Notation of dimensions established by field measurement.
	m. Relationship to adjoining construction clearly indicated.
	n. Seal and signature of professional engineer if specified.
	o. Wiring Diagrams:  Differentiate between manufacturer-installed and field-installed wiring.

	2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings on sheets at least 8-1/2 by 11 inches but no larger than 30 by 40 inches
	3. Number of Copies:  Submit four opaque copies of each submittal, unless copies are required for operation and maintenance manuals.  Submit five copies where copies are required for operation and maintenance manuals.  Engineer will retain two copies;...

	D. Samples:  Submit Samples for review of kind, color, pattern, and texture for a check of these characteristics with other elements and for a comparison of these characteristics between submittal and actual component as delivered and installed.
	1. Transmit Samples that contain multiple, related components such as accessories together in one submittal package.
	2. Identification:  Attach label on unexposed side of Samples that includes the following:
	a. Generic description of Sample.
	b. Product name and name of manufacturer.
	c. Sample source.
	d. Number and title of appropriate Specification Section.

	3. Disposition:  Maintain sets of approved Samples at Project site, available for quality-control comparisons throughout the course of construction activity.  Sample sets may be used to determine final acceptance of construction associated with each set.
	4. Samples for Initial Selection:  Submit manufacturer's color charts consisting of units or sections of units showing the full range of colors, textures, and patterns available.
	a. Number of Samples:  Submit two full set(s) of available choices where color, pattern, texture, or similar characteristics are required to be selected from manufacturer's product line.  Engineer will return submittal with options selected.

	5. Samples for Verification:  Submit full-size units or Samples of size indicated, prepared from same material to be used for the Work, cured and finished in manner specified, and physically identical with material or product proposed for use, and tha...
	a. Number of Samples:  Submit three sets of Samples.  Engineer will retain two Sample sets; remainder will be returned.  Mark up and retain one returned Sample set as a Project Record Sample.
	1) Submit a single Sample where assembly details, workmanship, fabrication techniques, connections, operation, and other similar characteristics are to be demonstrated.
	2) If variation in color, pattern, texture, or other characteristic is inherent in material or product represented by a Sample, submit at least three sets of paired units that show approximate limits of variations.



	E. Submittals Schedule:  Comply with requirements specified in Division 01 Section "Construction Progress Documentation."
	F. Application for Payment:  Comply with requirements specified in Division 01 Section "Payment Procedures."
	G. Schedule of Values:  Comply with requirements specified in Division 01 Section "Payment Procedures."

	2.2 INFORMATIONAL SUBMITTALS
	A. General:  Prepare and submit Informational Submittals required by other Specification Sections.
	1. Number of Copies:  Submit two copies of each submittal, unless otherwise indicated.  Engineer  will not return copies.
	2. Certificates and Certifications:  Provide a notarized statement that includes signature of entity responsible for preparing certification.  Certificates and certifications shall be signed by an officer or other individual authorized to sign documen...
	3. Test and Inspection Reports:  Comply with requirements specified in Division 01 Section "Quality Requirements."

	B. Coordination Drawings:  Comply with requirements specified in Division 01 Section "Project Management and Coordination."
	C. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm or person.  Include lists of completed projects with project names and addresses, names and addresses of Engineers and owners, and other informat...
	D. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with requirements in the Contract Documents.  Submit record of Welding Procedure Specification (WPS) and Procedure Qualification Record (PQR) on AWS f...
	E. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying that Installer complies with requirements in the Contract Documents and, where required, is authorized by manufacturer for this specific Project.
	F. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead certifying that manufacturer complies with requirements in the Contract Documents.  Include evidence of manufacturing experience where required.
	G. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying that product complies with requirements in the Contract Documents.
	H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying that material complies with requirements in the Contract Documents.
	I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting test results of material for compliance with requirements in the Contract Documents.
	J. Product Test Reports:  Prepare written reports indicating current product produced by manufacturer complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed by manufacturer and witnessed by a qualified tes...
	K. Schedule of Tests and Inspections:  Comply with requirements specified in Division 01 Section "Quality Requirements."
	L. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing agency's standard form, indicating and interpreting results of field tests performed either during installation of product or after product is installed in its f...
	M. Maintenance Data:  Prepare written and graphic instructions and procedures for operation and normal maintenance of products and equipment.  Comply with requirements specified in Division 01 Section "Operation and Maintenance Data."
	N. Design Data:  Prepare written and graphic information, including, but not limited to, performance and design criteria, list of applicable codes and regulations, and calculations.  Include list of assumptions and other performance and design criteri...
	O. Manufacturer's Instructions:  Prepare written or published information that documents manufacturer's recommendations, guidelines, and procedures for installing or operating a product or equipment.  Include name of product and name, address, and tel...
	1. Preparation of substrates.
	2. Required substrate tolerances.
	3. Sequence of installation or erection.
	4. Required installation tolerances.
	5. Required adjustments.
	6. Recommendations for cleaning and protection.

	P. Manufacturer's Field Reports:  Prepare written information documenting factory-authorized service representative's tests and inspections.  Include the following, as applicable:
	1. Name, address, and telephone number of factory-authorized service representative making report.
	2. Statement on condition of substrates and their acceptability for installation of product.
	3. Statement that products at Project site comply with requirements.
	4. Summary of installation procedures being followed, whether they comply with requirements and, if not, what corrective action was taken.
	5. Results of operational and other tests and a statement of whether observed performance complies with requirements.
	6. Statement whether conditions, products, and installation will affect warranty.
	7. Other required items indicated in individual Specification Sections.

	Q. Insurance Certificates and Bonds:  Prepare written information indicating current status of insurance or bonding coverage.  Include name of entity covered by insurance or bond, limits of coverage, amounts of deductibles, if any, and term of the cov...
	R. Material Safety Data Sheets (MSDSs):  Submit information directly to Owner; do not submit to Engineer.
	1. Engineer will not review submittals that include MSDSs and will return the entire submittal for resubmittal.



	PART 3 -  EXECUTION
	3.1 CONTRACTOR'S REVIEW
	A. Review each submittal and check for coordination with other Work of the Contract and for compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with approval stamp before submitting to Engineer.
	B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and location, submittal number, Specification Section title and number, name of reviewer, date of Contractor's approval, and statement certifying that submi...

	3.2 ENGINEER'S / ACTION
	A. General:  Engineer will not review submittals that do not bear Contractor's approval stamp and will return them without action.
	B. Action Submittals:  Engineer will review each submittal, make marks to indicate corrections or modifications required, and return it.  Engineer  will stamp each submittal with an action stamp and will mark stamp appropriately to indicate action tak...
	C. Informational Submittals:  Engineer will review each submittal and will not return it, or will return it if it does not comply with requirements.  Engineer will forward each submittal to appropriate party.
	D. Partial submittals are not acceptable, will be considered nonresponsive, and will be returned without review.
	E. Submittals not required by the Contract Documents may not be reviewed and may be discarded.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for quality assurance and quality control.
	B. Testing and inspecting services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with the Contract Document requirements.
	1. Specific quality-assurance and -control requirements for individual construction activities are specified in the Sections that specify those activities.  Requirements in those Sections may also cover production of standard products.
	2. Specified tests, inspections, and related actions do not limit Contractor's other quality-assurance and -control procedures that facilitate compliance with the Contract Document requirements.
	3. Requirements for Contractor to provide quality-assurance and -control services required by Engineer, Owner or authorities having jurisdiction are not limited by provisions of this Section.

	C. Related Sections include the following:
	1. Divisions 02 through 49 Sections for specific test and inspection requirements.


	1.3 DEFINITIONS
	A. Quality-Assurance Services:  Activities, actions, and procedures performed before and during execution of the Work to guard against defects and deficiencies and substantiate that proposed construction will comply with requirements.
	B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and after execution of the Work to evaluate that actual products incorporated into the Work and completed construction comply with requirements.  Services do not ...
	C. Laboratory Mockups:  Full-size, physical assemblies that are constructed at testing facility to verify performance characteristics.
	D. Preconstruction Testing:  Tests and inspections that are performed specifically for the Project before products and materials are incorporated into the Work to verify performance or compliance with specified criteria.
	E. Product Testing:  Tests and inspections that are performed by an NRTL, an NVLAP, or a testing agency qualified to conduct product testing and acceptable to authorities having jurisdiction, to establish product performance and compliance with indust...
	F. Source Quality-Control Testing:  Tests and inspections that are performed at the source, i.e., plant, mill, factory, or shop.
	G. Field Quality-Control Testing:  Tests and inspections that are performed on-site for installation of the Work and for completed Work.
	H. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  Testing laboratory shall mean the same as testing agency.
	I. Installer/Applicator/Erector:  Contractor or another entity engaged by Contractor as an employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, including installation, erection, application, and similar operat...
	1. Using a term such as "carpentry" does not imply that certain construction activities must be performed by accredited or unionized individuals of a corresponding generic name, such as "carpenter."  It also does not imply that requirements specified ...

	J. Experienced:  When used with an entity, "experienced" means having successfully completed a minimum of five previous projects similar in size and scope to this Project; being familiar with special requirements indicated; and having complied with re...

	1.4 CONFLICTING REQUIREMENTS
	A. General:  If compliance with two or more standards is specified and the standards establish different or conflicting requirements for minimum quantities or quality levels, comply with the most stringent requirement.  Refer uncertainties and require...
	B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified shall be the minimum provided or performed.  The actual installation may comply exactly with the minimum quantity or quality specified, or it may exceed the minim...

	1.5 SUBMITTALS
	A. Reports:  Prepare and submit certified written reports that include the following:
	1. Date of issue.
	2. Project title and number.
	3. Name, address, and telephone number of testing agency.
	4. Dates and locations of samples and tests or inspections.
	5. Names of individuals making tests and inspections.
	6. Description of the Work and test and inspection method.
	7. Identification of product and Specification Section.
	8. Complete test or inspection data.
	9. Test and inspection results and an interpretation of test results.
	10. Record of temperature and weather conditions at time of sample taking and testing and inspecting.
	11. Comments or professional opinion on whether tested or inspected Work complies with the Contract Document requirements.
	12. Name and signature of laboratory inspector.
	13. Recommendations on retesting and reinspecting.

	B. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, receipts for fee payments, judgments, correspondence, records, and sim...

	1.6 QUALITY ASSURANCE
	A. General:  Qualifications paragraphs in this Article establish the minimum qualification levels required; individual Specification Sections specify additional requirements.
	B. Installer Qualifications:  A firm or individual experienced in installing, erecting, or assembling work similar in material, design, and extent to that indicated for this Project, whose work has resulted in construction with a record of successful ...
	C. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required ...
	D. Fabricator Qualifications:  A firm experienced in producing products similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units.
	E. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with the experience and capability to conduct testing and inspecting indicated, as documented according to ASTM E 548; and with additional qualifications specified in indiv...
	1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7.
	2. NVLAP:  A testing agency accredited according to NIST's National Voluntary Laboratory Accreditation Program.

	F. Factory-Authorized Service Representative Qualifications:  An authorized representative of manufacturer who is trained and approved by manufacturer to inspect installation of manufacturer's products that are similar in material, design, and extent ...
	1. Testing Agency Responsibilities:  Submit a certified written report of each test, inspection, and similar quality-assurance service to Engineer, with copy to Contractor.  Interpret tests and inspections and state in each report whether tested and i...


	1.7 QUALITY CONTROL
	A. Tests and inspections not explicitly assigned to Owner are Contractor's responsibility.  Unless otherwise indicated, provide quality-control services specified and those required by authorities having jurisdiction.  Perform quality-control services...
	1. Where services are indicated as Contractor's responsibility, engage a qualified testing agency to perform these quality-control services.
	a. Contractor shall not employ same entity engaged by Owner, unless agreed to in writing by Owner.

	2. Notify testing agencies at least 24 hours in advance of time when Work that requires testing or inspecting will be performed.
	3. Where quality-control services are indicated as Contractor's responsibility, submit a certified written report, in duplicate, of each quality-control service.
	4. Testing and inspecting requested by Contractor and not required by the Contract Documents are Contractor's responsibility.
	5. Submit additional copies of each written report directly to authorities having jurisdiction, when they so direct.

	B. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including service connections.  Report results in writing as specified in Division...
	C. Retesting/Reinspecting:  Regardless of whether original tests or inspections were Contractor's responsibility, provide quality-control services, including retesting and reinspecting, for construction that replaced Work that failed to comply with th...
	D. Testing Agency Responsibilities:  Cooperate with Engineer and Contractor in performance of duties.  Provide qualified personnel to perform required tests and inspections.
	1. Notify Engineer and Contractor promptly of irregularities or deficiencies observed in the Work during performance of its services.
	2. Determine the location from which test samples will be taken and in which in-situ tests are conducted.
	3. Conduct and interpret tests and inspections and state in each report whether tested and inspected work complies with or deviates from requirements.
	4. Submit a certified written report, in duplicate, of each test, inspection, and similar quality-control service through Contractor.
	5. Do not release, revoke, alter, or increase the Contract Document requirements or approve or accept any portion of the Work.
	6. Do not perform any duties of Contractor.

	E. Associated Services:  Cooperate with agencies performing required tests, inspections, and similar quality-control services, and provide reasonable auxiliary services as requested.  Notify agency sufficiently in advance of operations to permit assig...
	1. Access to the Work.
	2. Incidental labor and facilities necessary to facilitate tests and inspections.
	3. Adequate quantities of representative samples of materials that require testing and inspecting.  Assist agency in obtaining samples.
	4. Facilities for storage and field curing of test samples.
	5. Delivery of samples to testing agencies.
	6. Preliminary design mix proposed for use for material mixes that require control by testing agency.
	7. Security and protection for samples and for testing and inspecting equipment at Project site.

	F. Coordination:  Coordinate sequence of activities to accommodate required quality-assurance and -control services with a minimum of delay and to avoid necessity of removing and replacing construction to accommodate testing and inspecting.
	1. Schedule times for tests, inspections, obtaining samples, and similar activities.


	1.8 SPECIAL TESTS AND INSPECTIONS
	A. Special Tests and Inspections:  Contractor will engage a qualified testing agency to conduct special tests and inspections required by authorities having jurisdiction as the responsibility of Contractor, and as follows:
	1. Verifying that manufacturer maintains detailed fabrication and quality-control procedures and reviewing the completeness and adequacy of those procedures to perform the Work.
	2. Notifying Engineer and Contractor promptly of irregularities and deficiencies observed in the Work during performance of its services.
	3. Submitting a certified written report of each test, inspection, and similar quality-control service to Engineer with copy to Contractor and to authorities having jurisdiction.
	4. Submitting a final report of special tests and inspections at Substantial Completion, which includes a list of unresolved deficiencies.
	5. Interpreting tests and inspections and stating in each report whether tested and inspected work complies with or deviates from the Contract Documents.
	6. Retesting and re-inspecting corrected work.



	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 TEST AND INSPECTION LOG
	A. Prepare a record of tests and inspections.  Include the following:
	1. Date test or inspection was conducted.
	2. Description of the Work tested or inspected.
	3. Date test or inspection results were transmitted to Engineer.
	4. Identification of testing agency or special inspector conducting test or inspection.

	B. Maintain log at Project site.  Post changes and modifications as they occur.  Provide access to test and inspection log for Engineer's reference during normal working hours.

	3.2 REPAIR AND PROTECTION
	A. General:  On completion of testing, inspecting, sample taking, and similar services, repair damaged construction and restore substrates and finishes.
	1. Provide materials and comply with installation requirements specified in other Specification Sections.  Restore patched areas and extend restoration into adjoining areas with durable seams that are as invisible as possible.

	B. Protect construction exposed by or for quality-control service activities.
	C. Repair and protection are Contractor's responsibility, regardless of the assignment of responsibility for quality-control services.



	016000 Product Requirements.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for selection of products for use in Project; product delivery, storage, and handling; manufacturers' standard warranties on products; special warranties; product substitutions; and c...
	B. Related Sections include the following:
	1. Division 01 Section "Closeout Procedures" for submitting warranties for Contract closeout.
	2. Divisions 02 through 49 Sections for specific requirements for warranties on products and installations specified to be warranted.


	1.3 DEFINITIONS
	A. Products:  Items purchased for incorporating into the Work, whether purchased for Project or taken from previously purchased stock.  The term "product" includes the terms "material," "equipment," "system," and terms of similar intent.
	1. Named Products:  Items identified by manufacturer's product name, including make or model number or other designation shown or listed in manufacturer's published product literature that is current as of date of the Contract Documents.
	2. New Products:  Items that have not previously been incorporated into another project or facility.  Products salvaged or recycled from other projects are not considered new products.
	3. Comparable Product:  Product that is demonstrated and approved through submittal process, or where indicated as a product substitution, to have the indicated qualities related to type, function, dimension, in-service performance, physical propertie...

	B. Substitutions:  Changes in products, materials, equipment, and methods of construction from those required by the Contract Documents and proposed by Contractor.
	C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is named and accompanied by the words "basis of design," including make or model number or other designation, to establish the significant qualities related to type, fu...

	1.4 SUBMITTALS
	A. Product List:  Submit a list, in tabular from, showing specified products.  Include generic names of products required.  Include manufacturer's name and proprietary product names for each product.
	1. Coordinate product list with Contractor's Construction Schedule and the Submittals Schedule.
	a. Specification Section number and title.
	b. Generic name used in the Contract Documents.
	c. Proprietary name, model number, and similar designations.
	d. Manufacturer's name and address.
	e. Supplier's name and address.
	f. Installer's name and address.
	g. Projected delivery date or time span of delivery period.
	h. Identification of items that require early submittal approval for scheduled delivery date.

	2. Completed List:  Within 60 days after date of commencement of the Work, submit 3 copies of completed product list.  Include a written explanation for omissions of data and for variations from Contract requirements.
	3. Engineer's Action:  Engineer will respond in writing to Contractor within 15 days of receipt of completed product list.  Engineer's response will include a list of unacceptable product selections and a brief explanation of reasons for this action. ...

	B. Substitution Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Substitution Request Form:  Use CSI Form 13.1A.
	2. Documentation:  Show compliance with requirements for substitutions and the following, as applicable:
	a. Statement indicating why specified material or product cannot be provided.
	b. Coordination information, including a list of changes or modifications needed to other parts of the Work and to construction performed by Owner and separate contractors that will be necessary to accommodate proposed substitution.
	c. Detailed comparison of significant qualities of proposed substitution with those of the Work specified.  Significant qualities may include attributes such as performance, weight, size, durability, visual effect, and specific features and requiremen...
	d. Product Data, including drawings and descriptions of products and fabrication and installation procedures.
	e. Samples, where applicable or requested.
	f. List of similar installations for completed projects with project names and addresses and names and addresses of Engineers and owners.
	g. Material test reports from a qualified testing agency indicating and interpreting test results for compliance with requirements indicated.
	h. Research/evaluation reports evidencing compliance with building code in effect for Project, from a model code organization acceptable to authorities having jurisdiction.
	i. Detailed comparison of Contractor's Construction Schedule using proposed substitution with products specified for the Work, including effect on the overall Contract Time.  If specified product or method of construction cannot be provided within the...
	j. Cost information, including a proposal of change, if any, in the Contract Sum.
	k. Contractor's certification that proposed substitution complies with requirements in the Contract Documents and is appropriate for applications indicated.
	l. Contractor's waiver of rights to additional payment or time that may subsequently become necessary because of failure of proposed substitution to produce indicated results.

	3. Engineer's Action:  If necessary, Engineer will request additional information or documentation for evaluation within 7 days of receipt of a request for substitution.  Engineer will notify Contractor of acceptance or rejection of proposed substitut...
	a. Form of Acceptance:  Change Order.
	b. Use product specified if Engineer cannot make a decision on use of a proposed substitution within time allocated.


	C. Comparable Product Requests:  Submit three copies of each request for consideration.  Identify product or fabrication or installation method to be replaced.  Include Specification Section number and title and Drawing numbers and titles.
	1. Engineer's Action:  If necessary, Engineer will request additional information or documentation for evaluation within one week of receipt of a comparable product request.  Engineer will notify Contractor of approval or rejection of proposed compara...
	a. Form of Approval:  As specified in Division 01 Section "Submittal Procedures."
	b. Use product specified if Engineer cannot make a decision on use of a comparable product request within time allocated.


	D. Basis-of-Design Product Specification Submittal:  Comply with requirements in Division 01 Section "Submittal Procedures."  Show compliance with requirements.

	1.5 QUALITY ASSURANCE
	A. Compatibility of Options:  If Contractor is given option of selecting between two or more products for use on Project, product selected shall be compatible with products previously selected, even if previously selected products were also options.

	1.6 PRODUCT DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle products using means and methods that will prevent damage, deterioration, and loss, including theft.  Comply with manufacturer's written instructions.
	B. Delivery and Handling:
	1. Schedule delivery to minimize long-term storage at Project site and to prevent overcrowding of construction spaces.
	2. Coordinate delivery with installation time to ensure minimum holding time for items that are flammable, hazardous, easily damaged, or sensitive to deterioration, theft, and other losses.
	3. Deliver products to Project site in an undamaged condition in manufacturer's original sealed container or other packaging system, complete with labels and instructions for handling, storing, unpacking, protecting, and installing.
	4. Inspect products on delivery to ensure compliance with the Contract Documents and to ensure that products are undamaged and properly protected.

	C. Storage:
	1. Store products to allow for inspection and measurement of quantity or counting of units.
	2. Store materials in a manner that will not endanger Project structure.
	3. Store products that are subject to damage by the elements, under cover in a weathertight enclosure above ground, with ventilation adequate to prevent condensation.
	4. Store cementitious products and materials on elevated platforms.
	5. Store foam plastic from exposure to sunlight, except to extent necessary for period of installation and concealment.
	6. Comply with product manufacturer's written instructions for temperature, humidity, ventilation, and weather-protection requirements for storage.
	7. Protect stored products from damage and liquids from freezing.
	8. Provide a secure location and enclosure at Project site for storage of materials and equipment by Owner's construction forces.  Coordinate location with Owner.


	1.7 PRODUCT WARRANTIES
	A. Warranties specified in other Sections shall be in addition to, and run concurrent with, other warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on product warranties do not relieve Contractor of obligations...
	1. Manufacturer's Warranty:  Preprinted written warranty published by individual manufacturer for a particular product and specifically endorsed by manufacturer to Owner.
	2. Special Warranty:  Written warranty required by or incorporated into the Contract Documents, either to extend time limit provided by manufacturer's warranty or to provide more rights for Owner.

	B. Special Warranties:  Prepare a written document that contains appropriate terms and identification, ready for execution.  Submit a draft for approval before final execution.
	1. Manufacturer's Standard Form:  Modified to include Project-specific information and properly executed.
	2. Specified Form:  When specified forms are included with the Specifications, prepare a written document using appropriate form properly executed.
	3. Refer to Divisions 02 through 49 Sections for specific content requirements and particular requirements for submitting special warranties.

	C. Submittal Time:  Comply with requirements in Division 01 Section "Closeout Procedures."


	PART 2 -  PRODUCTS
	2.1 PRODUCT SELECTION PROCEDURES
	A. General Product Requirements:  Provide products that comply with the Contract Documents, that are undamaged and, unless otherwise indicated, that are new at time of installation.
	1. Provide products complete with accessories, trim, finish, fasteners, and other items needed for a complete installation and indicated use and effect.
	2. Standard Products:  If available, and unless custom products or nonstandard options are specified, provide standard products of types that have been produced and used successfully in similar situations on other projects.
	3. Owner reserves the right to limit selection to products with warranties not in conflict with requirements of the Contract Documents.
	4. Where products are accompanied by the term "as selected," Engineer will make selection.
	5. Where products are accompanied by the term "match sample," sample to be matched is Engineer's.
	6. Descriptive, performance, and reference standard requirements in the Specifications establish "salient characteristics" of products.
	7. Or Equal:  Where products are specified by name and accompanied by the term "or equal" or "or approved equal" or "or approved," comply with provisions in Part 2 "Comparable Products" Article to obtain approval for use of an unnamed product.

	B. Product Selection Procedures:
	1. Product:  Where Specifications name a single product and manufacturer, provide the named product that complies with requirements.
	2. Manufacturer/Source:  Where Specifications name a single manufacturer or source, provide a product by the named manufacturer or source that complies with requirements.
	3. Available Products:  Where Specifications include a list of names of both products and manufacturers, provide one of the products listed, or an unnamed product, that complies with requirements.  Comply with provisions in Part 2 "Comparable Products...
	4. Available Manufacturers:  Where Specifications include a list of manufacturers, provide a product by one of the manufacturers listed, or an unnamed manufacturer, that complies with requirements.  Comply with provisions in Part 2 "Comparable Product...
	5. Product Options:  Where Specifications indicate that sizes, profiles, and dimensional requirements on Drawings are based on a specific product or system, provide the specified product or system.  Comply with provisions in Part 2 "Product Substituti...
	6. Basis-of-Design Product:  Where Specifications name a product and include a list of manufacturers, provide the specified product or a comparable product by one of the other named manufacturers.  Drawings and Specifications indicate sizes, profiles,...
	7. Visual Matching Specification:  Where Specifications require matching an established Sample, select a product that complies with requirements and matches Engineer's sample.  Engineer's decision will be final on whether a proposed product matches.
	a. If no product available within specified category matches and complies with other specified requirements, comply with provisions in Part 2 "Product Substitutions" Article for proposal of product.

	8. Visual Selection Specification:  Where Specifications include the phrase "as selected from manufacturer's colors, patterns, textures" or a similar phrase, select a product that complies with other specified requirements.
	a. Standard Range:  Where Specifications include the phrase "standard range of colors, patterns, textures" or similar phrase, Engineer will select color, pattern, density, or texture from manufacturer's product line that does not include premium items.
	b. Full Range:  Where Specifications include the phrase "full range of colors, patterns, textures" or similar phrase, Engineer will select color, pattern, density, or texture from manufacturer's product line that includes both standard and premium items.



	2.2 PRODUCT SUBSTITUTIONS
	A. Timing:  Engineer will consider requests for substitution if received within 10 days after commencement of the Work.   Requests received after that time may be considered or rejected at discretion of Engineer.
	B. Conditions:  Engineer will consider Contractor's request for substitution when the following conditions are satisfied.  If the following conditions are not satisfied, Engineer will return requests without action, except to record noncompliance with...
	1. Requested substitution offers Owner a substantial advantage in cost, time, energy conservation, or other considerations, after deducting additional responsibilities Owner must assume.  Owner's additional responsibilities may include compensation to...
	2. Requested substitution does not require extensive revisions to the Contract Documents.
	3. Requested substitution is consistent with the Contract Documents and will produce indicated results.
	4. Substitution request is fully documented and properly submitted.
	5. Requested substitution will not adversely affect Contractor's Construction Schedule.
	6. Requested substitution has received necessary approvals of authorities having jurisdiction.
	7. Requested substitution is compatible with other portions of the Work.
	8. Requested substitution has been coordinated with other portions of the Work.
	9. Requested substitution provides specified warranty.
	10. If requested substitution involves more than one contractor, requested substitution has been coordinated with other portions of the Work, is uniform and consistent, is compatible with other products, and is acceptable to all contractors involved.


	2.3 COMPARABLE PRODUCTS
	A. Conditions:  Engineer will consider Contractor's request for comparable product when the following conditions are satisfied.  If the following conditions are not satisfied, Engineer will return requests without action, except to record noncomplianc...
	1. Evidence that the proposed product does not require extensive revisions to the Contract Documents, that it is consistent with the Contract Documents and will produce the indicated results, and that it is compatible with other portions of the Work.
	2. Detailed comparison of significant qualities of proposed product with those named in the Specifications.  Significant qualities include attributes such as performance, weight, size, durability, visual effect, and specific features and requirements ...
	3. Evidence that proposed product provides specified warranty.
	4. List of similar installations for completed projects with project names and addresses and names and addresses of Engineers and owners, if requested.
	5. Samples, if requested.



	PART 3 -  EXECUTION (Not Used)

	017700 Closeout Procedures.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes administrative and procedural requirements for contract closeout, including, but not limited to, the following:
	1. Inspection procedures.
	2. Warranties.
	3. Final cleaning.

	B. Related Sections include the following:
	1. Division 01 Section "Payment Procedures" for requirements for Applications for Payment for Substantial and Final Completion.
	2. Division 01 Section "Execution" for progress cleaning of Project site.
	3. Divisions 02 through 49 Sections for specific closeout and special cleaning requirements for the Work in those Sections.


	1.3 SUBSTANTIAL COMPLETION
	A. Preliminary Procedures:  Before requesting inspection for determining date of Substantial Completion, complete the following.  List items below that are incomplete in request.
	1. Prepare a list of items to be completed and corrected (punch list).
	2. Advise Owner of pending insurance changeover requirements.
	3. Submit specific warranties, workmanship bonds, maintenance service agreements, final certifications, and similar documents.
	4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to services and utilities.  Include occupancy permits, operating certificates, and similar releases.
	5. Prepare and submit Project Record Documents, operation and maintenance manuals, damage or settlement surveys,  and similar final record information.
	6. Deliver tools, spare parts, extra materials, and similar items to location designated by Owner.  Label with manufacturer's name and model number where applicable.
	7. Make final changeover of permanent locks and deliver keys to Owner.  Advise Owner's personnel of changeover in security provisions.
	8. Complete startup testing of systems.
	9. Submit test/adjust/balance records.
	10. Terminate and remove temporary facilities from Project site, along with mockups, construction tools, and similar elements.
	11. Advise Owner of changeover in heat and other utilities.
	12. Submit changeover information related to Owner's occupancy, use, operation, and maintenance.
	13. Complete final cleaning requirements, including touchup painting.
	14. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual defects.

	B. Inspection:  Submit a written request for inspection for Substantial Completion.  On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  Engineer will prepare the Certificate of Substa...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections as incomplete is completed or corrected.
	2. Results of completed inspection will form the basis of requirements for Final Completion.


	1.4 FINAL COMPLETION
	A. Preliminary Procedures:  Before requesting final inspection for determining date of Final Completion, complete the following:
	1. Submit a final Application for Payment according to Division 01 Section "Payment Procedures."
	2. Submit certified copy of Engineer's Substantial Completion inspection list of items to be completed or corrected (punch list), endorsed and dated by Engineer.  The certified copy of the list shall state that each item has been completed or otherwis...
	3. Submit evidence of final, continuing insurance coverage complying with insurance requirements.
	4. Submit pest-control final inspection report and warranty.
	5. Instruct Owner's personnel in operation, adjustment, and maintenance of products, equipment, and systems.

	B. Inspection:  Submit a written request for final inspection for acceptance.  On receipt of request, Engineer will either proceed with inspection or notify Contractor of unfulfilled requirements.  Engineer will notify Contractor of construction that ...
	1. Reinspection:  Request reinspection when the Work identified in previous inspections is completed or corrected.


	1.5 LIST OF INCOMPLETE ITEMS (PUNCH LIST)
	A. Preparation:  Submit three copies of list.  Include name and identification of each space and area affected by construction operations for incomplete items and items needing correction including, if necessary, areas disturbed by Contractor that are...
	1. Organize list of spaces in sequential order, starting with exterior areas first.
	2. Organize items applying to each space by major element, including categories for ceiling, individual walls, floors, equipment, and building systems.
	3. Include the following information at the top of each page:
	a. Project name.
	b. Date.
	c. Name of Engineer.
	d. Name of Contractor.
	e. Page number.



	1.6 WARRANTIES
	A. Submittal Time:  Submit written warranties to Engineer for designated portions of the Work where commencement of warranties other than date of Substantial Completion is indicated.
	B. Organize warranty documents into an orderly sequence based on the table of contents of the Project Manual.
	1. Bind warranties and bonds in heavy-duty, 3-ring, vinyl-covered, loose-leaf binders, thickness as necessary to accommodate contents, and sized to receive 8-1/2-by-11-inch paper.
	2. Provide heavy paper dividers with plastic-covered tabs for each separate warranty.  Mark tab to identify the product or installation.  Provide a typed description of the product or installation, including the name of the product and the name, addre...
	3. Identify each binder on the front and spine with the typed or printed title "WARRANTIES," Project name, and name of Contractor.

	C. Provide additional copies of each warranty to include in operation and maintenance manuals.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or that might damage finished surfaces.


	PART 3 -  EXECUTION
	3.1 FINAL CLEANING
	A. General:  Provide final cleaning.  Conduct cleaning and waste-removal operations to comply with local laws and ordinances and Federal and local environmental and antipollution regulations.
	B. Cleaning:  Employ experienced workers or professional cleaners for final cleaning.  Clean each surface or unit to condition expected in an average commercial building cleaning and maintenance program.  Comply with manufacturer's written instructions.
	1. Complete the following cleaning operations before requesting inspection for certification of Substantial Completion for entire Project or for a portion of Project:
	a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including landscape development areas, of rubbish, waste material, litter, and other foreign substances.
	b. Sweep paved areas broom clean.  Remove petrochemical spills, stains, and other foreign deposits.
	c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface.
	d. Remove tools, construction equipment, machinery, and surplus material from Project site.
	e. Clean exposed exterior hard-surfaced finishes to a dirt-free condition, free of stains, films, and similar foreign substances.  Avoid disturbing natural weathering of exterior surfaces.  Restore reflective surfaces to their original condition.
	f. Remove debris and surface dust from limited access spaces, including roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and similar spaces.
	g. Sweep concrete floors broom clean in unoccupied spaces.
	h. Remove labels that are not permanent.
	i. Touch up and otherwise repair and restore marred, exposed finishes and surfaces.  Replace finishes and surfaces that cannot be satisfactorily repaired or restored or that already show evidence of repair or restoration.
	j. Wipe surfaces of mechanical and electrical equipment and similar equipment.  Remove excess lubrication, paint and mortar droppings, and other foreign substances.
	k. Replace parts subject to unusual operating conditions.
	l. Leave Project clean and ready for occupancy.


	C. Comply with safety standards for cleaning.  Do not burn waste materials.  Do not bury debris or excess materials on Owner's property.  Do not discharge volatile, harmful, or dangerous materials into drainage systems.  Remove waste materials from Pr...



	311000 Site Clearing.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Protecting existing vegetation to remain.
	2. Removing existing vegetation.
	3. Clearing and grubbing.
	4. Stripping and stockpiling topsoil.
	5. Removing above- and below-grade site improvements.
	6. Disconnecting, capping or sealing, and removing site utilities.
	7. Retain subparagraph below if erosion- and sedimentation-control measures are not included in Division 01 Section "Temporary Facilities and Controls."
	8. Temporary erosion- and sedimentation-control measures.

	B. Related Sections:
	1. Division 01 Section "Execution" for field engineering and surveying.


	1.3 DEFINITIONS
	A. Subsoil:  All soil beneath the topsoil layer of the soil profile, and typified by the lack of organic matter and soil organisms.
	B. Surface Soil:  Soil that is present at the top layer of the existing soil profile at the Project site.  In undisturbed areas, the surface soil is typically topsoil; but in disturbed areas such as urban environments, the surface soil can be subsoil.
	C. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.
	D. Topsoil:  Top layer of the soil profile consisting of existing native surface topsoil or existing in-place surface soil and is the zone where plant roots grow.  Its appearance is generally friable, pervious, and black or a darker shade of brown, gr...
	E. Tree-Protection Zone:  Area surrounding individual trees or groups of trees to be protected during construction, and indicated on Drawings.
	F. Vegetation:  Trees, shrubs, groundcovers, grass, and other plants.

	1.4 MATERIAL OWNERSHIP
	A. Except for stripped topsoil and other materials indicated to be stockpiled or otherwise remain Owner's property, cleared materials shall become Contractor's property and shall be removed from Project site.

	1.5 SUBMITTALS
	A. Existing Conditions:  Documentation of existing trees and plantings, adjoining construction, and site improvements that establishes preconstruction conditions that might be misconstrued as damage caused by site clearing.
	1. Use sufficiently detailed photographs or videotape.
	2. Include plans and notations to indicate specific wounds and damage conditions of each tree or other plants designated to remain.

	B. Record Drawings:  Identifying and accurately showing locations of capped utilities and other subsurface structural, electrical, and mechanical conditions.

	1.6 QUALITY ASSURANCE
	A. Preinstallation Conference:  Conduct conference at Project site.

	1.7 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during site-clearing operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property: N/A
	C. Salvable Improvements:  N/A
	D. Utility Locator Service:  Notify utility locator service for area where Project is located before site clearing.
	E. Do not commence site clearing operations until temporary erosion- and sedimentation-control measures are in place.
	F. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	G. Do not direct vehicle or equipment exhaust towards protection zones.
	H. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.
	I. Soil Stripping, Handling, and Stockpiling:  Perform only when the topsoil is dry or slightly moist.


	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Division 31 Section "Earth Moving."
	1. Obtain approved borrow soil material off-site when satisfactory soil material is not available on-site.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect and maintain benchmarks and survey control points from disturbance during construction.
	B. Locate and clearly identify trees, shrubs, and other vegetation to remain.
	C. Protect existing site improvements to remain from damage during construction.
	1. Restore damaged improvements to their original condition, as acceptable to Owner.


	3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL
	A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to erosion- and sedimentation-control Drawings and requ...
	B. Verify that flows of water redirected from construction areas or generated by construction activity do not enter or cross protection zones.
	C. Inspect, maintain, and repair erosion- and sedimentation-control measures during construction until permanent vegetation has been established.
	D. Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.

	3.3 TREE AND PLANT PROTECTION
	A. General:  Protect trees and plants remaining on-site according to requirements in Division 01 Section "Temporary Tree and Plant Protection."
	B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are damaged by construction operations, in a manner approved by Engineer.

	3.4 EXISTING UTILITIES
	A. Owner will arrange for disconnecting and sealing indicated utilities that serve existing structures before site clearing, when requested by Contractor.
	1. Verify that utilities have been disconnected and capped before proceeding with site clearing.

	B. Locate, identify, disconnect, and seal or cap utilities indicated to be removed.
	1. Arrange with utility companies to shut off indicated utilities.
	2. Owner will arrange to shut off indicated utilities when requested by Contractor.

	C. Locate, identify, and disconnect utilities indicated to be abandoned in place.
	D. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility services according to requirement...
	1. Notify Engineer not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Engineer's written permission.

	E. Excavate for and remove underground utilities indicated to be removed.

	3.5 CLEARING AND GRUBBING
	A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new construction.
	1. Do not remove trees, shrubs, and other vegetation indicated to remain or to be relocated.
	2. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches (450 mm) below exposed subgrade.
	3. Use only hand methods for grubbing within protection zones.
	4. Chip removed tree branches and dispose of off-site.

	B. Fill depressions caused by clearing and grubbing operations with satisfactory soil material unless further excavation or earthwork is indicated.
	1. Place fill material in horizontal layers not exceeding a loose depth of 8 inches (200 mm), and compact each layer to a density equal to adjacent original ground.


	3.6 TOPSOIL STRIPPING
	A. Remove sod and grass before stripping topsoil.
	B. Strip topsoil to depth of 6 inches (150 mm) in a manner to prevent intermingling with underlying subsoil or other waste materials.
	1. Remove subsoil and nonsoil materials from topsoil, including clay lumps, gravel, and other objects more than 2 inches (50 mm) in diameter; trash, debris, weeds, roots, and other waste materials.

	C. Stockpile topsoil away from edge of excavations without intermixing with subsoil.  Grade and shape stockpiles to drain surface water.  Cover to prevent windblown dust and erosion by water.
	1. Limit height of topsoil stockpiles to 72 inches (1800 mm).
	2. Do not stockpile topsoil within protection zones.
	3. Dispose of surplus topsoil.  Surplus topsoil is that which exceeds quantity indicated to be stockpiled or reused.
	4. Stockpile surplus topsoil to allow for respreading deeper topsoil.


	3.7 SITE IMPROVEMENTS
	A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate new construction.
	B. Remove slabs, paving, curbs, gutters, and aggregate base as indicated.
	1. Unless existing full-depth joints coincide with line of demolition, neatly saw-cut along line of existing pavement to remain before removing adjacent existing pavement.  Saw-cut faces vertically.
	2. Paint cut ends of steel reinforcement in concrete to remain with two coats of antirust coating, following coating manufacturer's written instructions.  Keep paint off surfaces that will remain exposed.


	3.8 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus soil material, unsuitable topsoil, obstructions, demolished materials, and waste materials including trash and debris, and legally dispose of them off Owner's property.



	312000 Earth Moving.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Preparing subgrades for slabs-on-grade, walks, turf and grasses, and plants.
	2. Excavating and backfilling for buildings and structures.
	3. Drainage course for concrete slabs-on-grade.
	4. Subbase course and base course for asphalt paving.
	5. Excavating and backfilling trenches for utilities and pits for buried utility structures.

	B. Related Sections:
	1. Division 31 Section "Site Clearing" for site stripping, grubbing, stripping and stockpiling topsoil, and removal of above- and below-grade improvements and utilities.


	1.3 DEFINITIONS
	A. Backfill:  Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill:  Backfill placed over initial backfill to fill a trench.

	B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation:  Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions as directed by Engineer.  Authorized additional excavation and replacement material will be paid for according to Contract provisions f...
	2. Bulk Excavation:  Excavation more than 10 feet (3 m) in width and more than 30 feet (9 m) in length.
	3. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines and dimensions without direction by Engineer.  Unauthorized excavation, as well as remedial work directed by Engineer, shall be without additional compensation.

	G. Fill:  Soil materials used to raise existing grades.
	H. Rock:  N/A
	I. Structures:  Buildings, footings, foundations, retaining walls, slabs, tanks, curbs, mechanical and electrical appurtenances, or other man-made stationary features constructed above or below the ground surface.
	J. Subbase Course:  Aggregate layer placed between the subgrade and base course for hot-mix asphalt pavement, or aggregate layer placed between the subgrade and a cement concrete pavement or a cement concrete or hot-mix asphalt walk.
	K. Subgrade:  Uppermost surface of an excavation or the top surface of a fill or backfill immediately below subbase, drainage fill, drainage course, or topsoil materials.
	L. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services within buildings.

	1.4 SUBMITTALS
	A. Product Data:  For each type of the following manufactured products required:
	1. Geotextiles.
	2. Controlled low-strength material, including design mixture.
	3. Warning tapes.

	B. Samples for Verification:  For the following products, in sizes indicated below:
	1. Geotextile:  12 by 12 inches (300 by 300 mm).
	2. Warning Tape:  12 inches (300 mm) long; of each color.

	C. Qualification Data:  For qualified testing agency.
	D. Material Test Reports:  For each on-site and borrow soil material proposed for fill and backfill as follows:
	1. Classification according to ASTM D 2487.
	2. Laboratory compaction curve according to ASTM D 698.

	E. Seismic survey report from seismic survey agency.
	F. Preexcavation Photographs or Videotape:  Show existing conditions of adjoining construction and site improvements, including finish surfaces, that might be misconstrued as damage caused by earth moving operations.  Submit before earth moving begins.
	G. Co-Permittee Agreement for Storm Water Management: This submittal shall be submitted prior to beginning work.
	H. Permits: Coordinate with Engineer/engineer.

	1.5 QUALITY ASSURANCE
	A. Blasting:  Not allowed
	B. Seismic Survey Agency:  N/A
	C. Geotechnical Testing Agency Qualifications:  Qualified according to ASTM E 329 and ASTM D 3740 for testing indicated.
	D. Preexcavation Conference:  Conduct conference at Project site.

	1.6 PROJECT CONDITIONS
	A. Traffic:  Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Improvements on Adjoining Property:  N/A
	C. Utility Locator Service:  Notify utility locator service for area where Project is located before beginning earth moving operations.
	D. Do not commence earth moving operations until temporary erosion- and sedimentation-control measures, specified in Division 31 Section "Site Clearing," are in place.
	E. The following practices are prohibited within protection zones:
	1. Storage of construction materials, debris, or excavated material.
	2. Parking vehicles or equipment.
	3. Foot traffic.
	4. Erection of sheds or structures.
	5. Impoundment of water.
	6. Excavation or other digging unless otherwise indicated.
	7. Attachment of signs to or wrapping materials around trees or plants unless otherwise indicated.

	F. Do not direct vehicle or equipment exhaust towards protection zones.
	G. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General:  Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils:  Soil Classification Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487, or a combination of these groups; free of rock or gravel larger than 3 inches (75 mm) in any dimension, debris, waste, frozen materials, vegetation...
	1. Liquid Limit:  <35
	2. Plasticity Index:  <20

	C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487 or a combination of these groups.
	1. Unsatisfactory soils also include satisfactory soils not maintained within 2 percent of optimum moisture content at time of compaction.

	D. Subbase Material:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a ...
	E. Base Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 95 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 8 percent passing a No. 20...
	F. Engineered Fill:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; with at least 90 percent passing a 1-1/2-inch (37.5-mm) sieve and not more than 12 percent passing a N...
	G. Bedding Course:  Naturally or artificially graded mixture of natural or crushed gravel, crushed stone, and natural or crushed sand; ASTM D 2940; except with 100 percent passing a 1-inch (25-mm) sieve and not more than 8 percent passing a No. 200 (0...
	H. Drainage Course:  Narrowly graded mixture of washed crushed stone, or crushed or uncrushed gravel; ASTM D 448; coarse-aggregate grading Size 57; with 100 percent passing a 1-1/2-inch (37.5-mm) sieve and 0 to 5 percent passing a No. 8 (2.36-mm) sieve.
	I. Filter Material:  Narrowly graded mixture of natural or crushed gravel, or crushed stone and natural sand; ASTM D 448; coarse-aggregate grading Size 67; with 100 percent passing a 1-inch (25-mm) sieve and 0 to 5 percent passing a No. 4 (4.75-mm) si...
	J. Sand:  ASTM C 33; fine aggregate.
	K. Impervious Fill:  Clayey gravel and sand mixture capable of compacting to a dense state.

	2.2 ACCESSORIES
	A. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a descri...
	1. Red:  Electric.
	2. Yellow:  Gas, oil, steam, and dangerous materials.
	3. Orange:  Telephone and other communications.
	4. Blue:  Water systems.
	5. Green:  Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost.  Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas.  Do not allow water to accumulate in excavations.  Do not use excavated trenches as temporary drainage ditches.


	3.3 EXPLOSIVES
	A. Explosives:  Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation:  Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.  No changes in the Contrac...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction without exceeding the following dimensions:
	a. 24 inches (600 mm) outside of concrete forms other than at footings.
	b. 12 inches (300 mm) outside of concrete forms at footings.
	c. 6 inches (150 mm) outside of minimum required dimensions of concrete cast against grade.
	d. Outside dimensions of concrete walls indicated to be cast against rock without forms or exterior waterproofing treatments.
	e. 6 inches (150 mm) beneath bottom of concrete slabs-on-grade.
	f. 6 inches (150 mm) beneath pipe in trenches, and the greater of 24 inches (600 mm) wider than pipe or 42 inches (1065 mm) wide.



	3.5 EXCAVATION FOR STRUCTURES
	A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch (25 mm).  If applicable, extend excavations a sufficient distance from structures for placing and removing concrete formwork, for installing services and oth...
	1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required lines and grades to leave solid base to receive other work.
	2. Excavation for Underground Tanks, Basins, and Mechanical or Electrical Utility Structures:  Excavate to elevations and dimensions indicated within a tolerance of plus or minus 1 inch (25 mm).  Do not disturb bottom of excavations intended as bearin...

	B. Excavations at Edges of Tree- and Plant-Protection Zones:
	1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls ro...
	2. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant Protection."


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit.  Excavate trench walls vertically from trench bottom to 12 inches (300 mm) higher than top of pipe or conduit unless otherwise indicated.
	1. Clearance:  12 inches (300 mm) each side of pipe or conduit.

	C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits. ...
	1. For pipes and conduit less than 6 inches (150 mm) in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches (150 mm) or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe or conduit circumference.  Fill depressions with tamped sand backfill.
	3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit on an undisturbed subgrade.
	4. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trench Bottoms:  Excavate trenches 4 inches (100 mm) deeper than bottom of pipe and conduit elevations to allow for bedding course if necessary.  Hand-excavate deeper for bells of pipe.
	1. Excavate trenches 6 inches (150 mm) deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	E. Trenches in Tree- and Plant-Protection Zones:
	1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do not use mechanical equipment that rips, tears, or pulls roots.
	2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with installation of utilities.
	3. Cut and protect roots according to requirements in Division 01 Section "Temporary Tree and Plant Protection."


	3.8 SUBGRADE INSPECTION
	A. Notify Engineer when excavations have reached required subgrade.
	B. If Engineer determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes) to identify soft pockets and areas of excess yielding.  Do not proof-roll wet...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Engineer, and replace with compacted backfill or fill as directed.

	D. Authorized additional excavation and replacement material will be paid for according to Contract provisions for changes in the Work.
	E. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by Engineer, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation.  Lean concrete fill, with 28-day compressive strength of 2500 psi ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by Engineer.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing.  Place, grade, and shape stockpiles to drain surface water.  Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations.  Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring and bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

	B. Place backfill on subgrades free of mud, frost, snow, or ice.

	3.12 UTILITY TRENCH BACKFILL
	A. Place backfill on subgrades free of mud, frost, snow, or ice.
	B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and bodies of conduits.
	C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches (450 mm) of bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  Concrete is specified in Division 03 Section "C...
	D. Backfill voids with satisfactory soil while removing shoring and bracing.
	E. Place and compact initial backfill of satisfactory soil, free of particles larger than 1 inch (25 mm) in any dimension, to a height of 12 inches (300 mm) over the pipe or conduit.
	1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides and along the full length of piping or conduit to avoid damage or displacement of piping or conduit.  Coordinate backfilling with utilities testing.

	F. Place and compact final backfill of satisfactory soil to final subgrade elevation.
	G. Controlled Low-Strength Material:  Place final backfill of controlled low-strength material to final subgrade elevation.
	H. Install warning tape directly above utilities, 12 inches (300 mm) below finished grade, except 6 inches (150 mm) below subgrade under pavements and slabs.

	3.13 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.14 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.15 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches (200 mm) in loose depth for material compacted by heavy compaction equipment, and not more than 4 inches (100 mm) in loose depth for material compacted by hand-operated tampers.
	B. Place backfill and fill soil materials evenly on all sides of structures to required elevations, and uniformly along the full length of each structure.
	C. Compact soil materials to not less than the following percentages of maximum dry unit weight according to ASTM D 698:
	1. Under structures, scarify and recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 100  percent and the upper one (1) foot of floor slab and footing area compacted to 100 percent of its maximum d...
	2. Under vehicular pavements, scarify and recompact top 12 inches (300 mm) of existing subgrade and each layer of backfill or fill soil material at 100  percent of its maximum dry density.
	3. Under walkways, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 95 percent.
	4. Under turf or unpaved areas, scarify and recompact top 6 inches (150 mm) below subgrade and compact each layer of backfill or fill soil material at 85 percent.
	5. For utility trenches, compact each layer of initial and final backfill soil material at 90 percent in lawn areas and 95 percent under paved areas.


	3.16 GRADING
	A. General:  Uniformly grade areas to a smooth surface, free of irregular surface changes.  Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading:  Slope grades to direct water away from buildings and to prevent ponding.  Finish subgrades to required elevations within the following tolerances:
	1. Turf or Unpaved Areas:  Plus or minus 1 inch (25 mm).
	2. Walks:  Plus or minus 1/2 inch (13 mm).


	3.17 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under hot-mix asphalt pavement.
	3. Shape subbase course and base course to required crown elevations and cross-slope grades.
	4. Place subbase course and base course 6 inches (150 mm) or less in compacted thickness in a single layer.
	5. Place subbase course and base course that exceeds 6 inches (150 mm) in compacted thickness in layers of equal thickness, with no compacted layer more than 6 inches (150 mm) thick or less than 3 inches (75 mm) thick.
	6. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 698.


	3.18 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a qualified special inspector to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material and maximum lift thickness comply with requirements.
	3. Determine, at the required frequency, that in-place density of compacted fill complies with requirements.

	B. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer.  Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities.  Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade ...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2922, and ASTM D 2937, as applicable.  Tests will be performed at the following locations and frequencies:
	1. Building Slab Areas:  At subgrade and at each compacted fill and backfill layer, at least one test for every 2000 sq. ft. (186 sq. m) or less of paved area or building slab, but in no case fewer than three tests.
	2. Foundation Wall Backfill:  At each compacted backfill layer, at least one test for every 100 feet (30 m) or less of wall length, but no fewer than two tests.

	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.19 PROTECTION
	A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Engineer; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.20 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.



	321216 Asphalt Paving.Greene Street.pdf
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Hot-mix asphalt paving.
	2. Pavement-marking paint.
	3. Macadam Base.

	B. Related Sections:
	1. Division 31 Section "Earth Moving" for aggregate subbase and base courses and for aggregate pavement shoulders.
	2. South Carolina Department of Transportation Specification: 2007 Standard Specifications for Highway Construction. These specifications apply to all work within the SCDOT right of way and are approved in coordination with the project specifications.


	1.3 DEFINITION
	A. Hot-Mix Asphalt Paving Terminology:  Refer to ASTM D 8 for definitions of terms.

	1.4 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include technical data and tested physical and performance properties.
	1. Job-Mix Designs:  Certification, by authorities having jurisdiction, of approval of each job mix proposed for the Work.
	2. Job-Mix Designs:  For each job mix proposed for the Work.

	B. Qualification Data:  For qualified Installer.
	C. Material Certificates:  For each paving material, from manufacturer.
	D. Material Test Reports:  For each paving material.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  A paving-mix manufacturer registered with and approved by authorities having jurisdiction or the DOT of state in which Project is located.
	B. Installer Qualifications:  Imprinted-asphalt manufacturer's authorized installer who is trained and approved for installation of imprinted asphalt required for this Project.
	C. Testing Agency Qualifications:  Qualified according to ASTM D 3666 for testing indicated.
	D. Regulatory Requirements:  Comply with materials, workmanship, and other applicable requirements of SCDOT for asphalt paving work.
	1. Measurement and payment provisions and safety program submittals included in standard specifications do not apply to this Section.

	E. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to hot-mix asphalt paving including, but not limited to, the following:
	a. Review proposed sources of paving materials, including capabilities and location of plant that will manufacture hot-mix asphalt.
	b. Review condition of subgrade and preparatory work.
	c. Review requirements for protecting paving work, including restriction of traffic during installation period and for remainder of construction period.
	d. Review and finalize construction schedule and verify availability of materials, Installer's personnel, equipment, and facilities needed to make progress and avoid delays.



	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver pavement-marking materials to Project site in original packages with seals unbroken and bearing manufacturer's labels containing brand name and type of material, date of manufacture, and directions for storage.
	B. Store pavement-marking materials in a clean, dry, protected location within temperature range required by manufacturer.  Protect stored materials from direct sunlight.

	1.7 PROJECT CONDITIONS
	A. Environmental Limitations:  Do not apply asphalt materials if subgrade is wet or excessively damp, if rain is imminent or expected before time required for adequate cure, or if the following conditions are not met:
	1. Tack Coat:  Minimum surface temperature of 60 deg F (15.6 deg C).
	2. Slurry Coat:  Comply with weather limitations in ASTM D 3910.
	3. Asphalt Base Course:  Minimum surface temperature of 40 deg F (4.4 deg C) and rising at time of placement.
	4. Asphalt Surface Course:  Minimum surface temperature of 60 deg F (15.6 deg C) at time of placement.

	B. Pavement-Marking Paint:  Proceed with pavement marking only on clean, dry surfaces and at a minimum ambient or surface temperature of 40 deg F (4.4 deg C) for oil-based materials, 55 deg F (12.8 deg C) for water-based materials, and not exceeding 9...


	PART 2 -  PRODUCTS
	2.1 AGGREGATES
	A. General:  Use materials and gradations that have performed satisfactorily in previous installations.
	B. Coarse Aggregate:  ASTM D 692, sound; angular crushed stone, crushed gravel, or cured, crushed blast-furnace slag.
	C. Fine Aggregate:  ASTM D 1073 or AASHTO M 29, sharp-edged natural sand or sand prepared from stone, gravel, cured blast-furnace slag, or combinations thereof.
	1. For hot-mix asphalt, limit natural sand to a maximum of 20 percent by weight of the total aggregate mass.

	D. Mineral Filler:  ASTM D 242 or AASHTO M 17, rock or slag dust, hydraulic cement, or other inert material.

	2.2 ASPHALT MATERIALS
	A. Asphalt Binder:  AASHTO M 320 or AASHTO MP 1a, PG 64-22.
	B. Asphalt Cement:  ASTM D 3381 for viscosity-graded material.
	C. Tack Coat:  ASTM D 977 or AASHTO M 140 emulsified asphalt.
	D. Fog Seal:  ASTM D 977 or AASHTO M 140 emulsified asphalt, or ASTM D 2397 or AASHTO M 208 cationic emulsified asphalt, slow setting, factory diluted in water, of suitable grade and consistency for application.
	E. Water:  Potable.

	2.3 AUXILIARY MATERIALS
	A. Sand:  ASTM D 1073 or AASHTO M 29, Grade Nos. 2 or 3.
	B. Pavement-Marking Paint:  Latex, waterborne emulsion, lead and chromate free, ready mixed, complying with FS TT-P-1952, Type II, with drying time of less than 45 minutes.
	1. Color:  White, Yellow, Blue, Green

	C. Glass Beads:  AASHTO M 247, Type 1. (SCDOT R/W only)
	D. Wheel Stops:  Precast, air-entrained concrete, 2500-psi (17.2-MPa) minimum compressive strength, 4-1/2 inches (115 mm) high by 9 inches (225 mm) wide by 72 inches (1800 mm) long.  Provide chamfered corners, drainage slots on underside, and holes fo...
	1. Dowels:  Galvanized steel, 3/4-inch (19-mm) diameter, 10-inch (254-mm) minimum length.


	2.4 MIXES
	A. Hot Mixed Asphalt Pavement:   Comply with South Carolina State Highway Department Standard Specifications for Highway Construction, Edition of 2007, Section 401 and Section 403, Type B & C.
	2.5 Macadam Base Course:   Comply with South Carolina State Highway Department Standard Specifications for Highway Construction, Edition of 2007, Section 305.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that subgrade is dry and in suitable condition to begin paving.
	B. Proof-roll subgrade below pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.  Do not proof-roll wet or saturated subgrades.
	1. Completely proof-roll subgrade in one direction[, repeating proof-rolling in direction perpendicular to first direction].  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof roll with a loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by Architect, and replace with compacted backfill or fill as directed.

	C. Proceed with paving only after unsatisfactory conditions have been corrected.
	D. Verify that utilities, traffic loop detectors, and other items requiring a cut and installation beneath the asphalt surface have been completed and that asphalt surface has been repaired flush with adjacent asphalt prior to beginning installation o...

	3.2 PATCHING
	A. Hot-Mix Asphalt Pavement:  Saw cut perimeter of patch and excavate existing pavement section to sound base.  Excavate rectangular or trapezoidal patches, extending 12 inches (300 mm) into adjacent sound pavement, unless otherwise indicated.  Cut ex...
	B. Tack Coat:  Apply uniformly to vertical surfaces abutting or projecting into new, hot-mix asphalt paving at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).
	1. Allow tack coat to cure undisturbed before applying hot-mix asphalt paving.
	2. Avoid smearing or staining adjoining surfaces, appurtenances, and surroundings.  Remove spillages and clean affected surfaces.

	C. Patching:  Partially fill excavated pavements with hot-mix asphalt base mix and, while still hot, compact.  Cover asphalt base course with compacted, hot-mix surface layer finished flush with adjacent surfaces.

	3.3 SURFACE PREPARATION
	A. General:  Immediately before placing asphalt materials, remove loose and deleterious material from substrate surfaces.  Ensure that prepared subgrade is ready to receive paving.
	B. Tack Coat:  Apply uniformly to surfaces of existing pavement at a rate of 0.05 to 0.15 gal./sq. yd. (0.2 to 0.7 L/sq. m).

	3.4 HOT-MIX ASPHALT PLACING
	A. Machine place hot-mix asphalt on prepared surface, spread uniformly, and strike off.  Place asphalt mix by hand to areas inaccessible to equipment in a manner that prevents segregation of mix.  Place each course to required grade, cross section, an...
	1. Place hot-mix asphalt base course in number of lifts and thicknesses indicated.
	2. Place hot-mix asphalt surface course in single lift.
	3. Spread mix at minimum temperature of 250 deg F (121 deg C).
	4. Begin applying mix along centerline of crown for crowned sections and on high side of one-way slopes unless otherwise indicated.
	5. Regulate paver machine speed to obtain smooth, continuous surface free of pulls and tears in asphalt-paving mat.

	B. Place paving in consecutive strips not less than 10 feet (3 m) wide unless infill edge strips of a lesser width are required.
	1. After first strip has been placed and rolled, place succeeding strips and extend rolling to overlap previous strips.  Complete a section of asphalt base course before placing asphalt surface course.

	C. Promptly correct surface irregularities in paving course behind paver.  Use suitable hand tools to remove excess material forming high spots.  Fill depressions with hot-mix asphalt to prevent segregation of mix; use suitable hand tools to smooth su...

	3.5 JOINTS
	A. Construct joints to ensure a continuous bond between adjoining paving sections.  Construct joints free of depressions, with same texture and smoothness as other sections of hot-mix asphalt course.
	1. Clean contact surfaces and apply tack coat to joints.
	2. Offset longitudinal joints, in successive courses, a minimum of 6 inches (150 mm).
	3. Offset transverse joints, in successive courses, a minimum of 24 inches (600 mm).
	4. Construct transverse joints at each point where paver ends a day's work and resumes work at a subsequent time.  Construct these joints using either "bulkhead" or "papered" method according to AI MS-22, for both "Ending a Lane" and "Resumption of Pa...
	5. Compact joints as soon as hot-mix asphalt will bear roller weight without excessive displacement.
	6. Compact asphalt at joints to a density within 2 percent of specified course density.


	3.6 COMPACTION
	A. General:  Begin compaction as soon as placed hot-mix paving will bear roller weight without excessive displacement.  Compact hot-mix paving with hot, hand tampers or with vibratory-plate compactors in areas inaccessible to rollers.
	1. Complete compaction before mix temperature cools to 185 deg F (85 deg C).

	B. Breakdown Rolling:  Complete breakdown or initial rolling immediately after rolling joints and outside edge.  Examine surface immediately after breakdown rolling for indicated crown, grade, and smoothness.  Correct laydown and rolling operations to...
	C. Intermediate Rolling:  Begin intermediate rolling immediately after breakdown rolling while hot-mix asphalt is still hot enough to achieve specified density.  Continue rolling until hot-mix asphalt course has been uniformly compacted to the followi...
	1. Average Density:  96 percent of reference laboratory density according to ASTM D 6927 or AASHTO T 245, but not less than 94 percent nor greater than 100 percent.
	2. Average Density:  92 percent of reference maximum theoretical density according to ASTM D 2041, but not less than 90 percent nor greater than 96 percent.

	D. Finish Rolling:  Finish roll paved surfaces to remove roller marks while hot-mix asphalt is still warm.
	E. Edge Shaping:  While surface is being compacted and finished, trim edges of pavement to proper alignment.  Bevel edges while asphalt is still hot; compact thoroughly.
	F. Repairs:  Remove paved areas that are defective or contaminated with foreign materials and replace with fresh, hot-mix asphalt.  Compact by rolling to specified density and surface smoothness.
	G. Protection:  After final rolling, do not permit vehicular traffic on pavement until it has cooled and hardened.
	H. Erect barricades to protect paving from traffic until mixture has cooled enough not to become marked.

	3.7 INSTALLATION TOLERANCES
	A. Pavement Thickness:  Compact each course to produce the thickness indicated within the following tolerances:
	1. Base Course:  Plus or minus 1/2 inch (13 mm).
	2. Surface Course:  Plus 1/4 inch (6 mm), no minus.

	B. Pavement Surface Smoothness:  Compact each course to produce a surface smoothness within the following tolerances as determined by using a 10-foot (3-m) straightedge applied transversely or longitudinally to paved areas:
	1. Base Course:  1/4 inch (6 mm).
	2. Surface Course:  1/8 inch (3 mm).
	3. Crowned Surfaces:  Test with crowned template centered and at right angle to crown.  Maximum allowable variance from template is 1/4 inch (6 mm).


	3.8 SURFACE TREATMENTS
	A. Slurry Seals:  Apply slurry coat in a uniform thickness according to ASTM D 3910 and allow to cure.
	1. Roll slurry seal to remove ridges and provide a uniform, smooth surface.


	3.9 PAVEMENT MARKING
	A. Do not apply pavement-marking paint until layout, colors, and placement have been verified with Architect.
	B. Allow paving to age for 30 days before starting pavement marking.
	C. Sweep and clean surface to eliminate loose material and dust.
	D. Apply paint with mechanical equipment to produce pavement markings, of dimensions indicated, with uniform, straight edges.  Apply at manufacturer's recommended rates to provide a minimum wet film thickness of 15 mils (0.4 mm).
	1. Broadcast glass beads uniformly into wet pavement markings at a rate of 6 lb/gal. (0.72 kg/L). (SCDOT R/W only)


	3.10 WHEEL STOPS
	A. Install wheel stops in bed of adhesive as recommended by manufacturer.
	B. Securely attach wheel stops to pavement with not less than two galvanized-steel dowels embedded at one-quarter to one-third points.  Securely install dowels into pavement and bond to wheel stop.  Recess head of dowel beneath top of wheel stop.

	3.11 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified testing agency to perform tests and inspections.
	B. Thickness:  In-place compacted thickness of hot-mix asphalt courses will be determined according to ASTM D 3549.
	C. Surface Smoothness:  Finished surface of each hot-mix asphalt course will be tested for compliance with smoothness tolerances.
	D. In-Place Density:  Testing agency will take samples of uncompacted paving mixtures and compacted pavement according to ASTM D 979 or AASHTO T 168.
	1. Reference maximum theoretical density will be determined by averaging results from four samples of hot-mix asphalt-paving mixture delivered daily to site, prepared according to ASTM D 2041, and compacted according to job-mix specifications.
	2. In-place density of compacted pavement will be determined by testing core samples according to ASTM D 1188 or ASTM D 2726.
	a. One core sample will be taken for every 1000 sq. yd. (836 sq. m) or less of installed pavement, with no fewer than 3 cores taken.
	b. Field density of in-place compacted pavement may also be determined by nuclear method according to ASTM D 2950 and correlated with ASTM D 1188 or ASTM D 2726.


	E. Replace and compact hot-mix asphalt where core tests were taken.
	F. Remove and replace or install additional hot-mix asphalt where test results or measurements indicate that it does not comply with specified requirements.
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	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes exterior cement concrete pavement for the following:
	1. Driveways.
	2. Curbs and gutters.
	3. Walkways.

	B. Related Sections include the following:
	1. Division 31 Section "Earth Moving" for subgrade preparation, grading, and subbase course.


	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of blended hydraulic cement, fly ash and other pozzolans, and ground granulated blast-furnace slag.

	1.4 SUBMITTALS
	A. Product Data:  For each type of manufactured material and product indicated.
	B. Design Mixtures:  For each concrete pavement mixture.  Include alternate mixture designs when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Samples:  10-lb (4.5-kg) sample of exposed aggregate.
	D. Qualification Data:  For manufacturer.
	E. Material Test Reports:  From a qualified testing agency indicating and interpreting test results for compliance of the following with requirements indicated, based on comprehensive testing of current materials:
	1. Aggregates. Include service record data indicating absence of deleterious expansion of concrete due to alkali-aggregate reactivity.

	F. Material Certificates:  Signed by manufacturers certifying that each of the following materials complies with requirements:
	1. Cementitious materials.
	2. Steel reinforcement and reinforcement accessories.
	3. Admixtures.
	4. Curing compounds.
	5. Bonding agent or epoxy adhesive.
	6. Joint fillers.

	G. Field quality-control test reports.
	H. On curb and gutter and concrete flumes of less than 1.0 percent gradient, the Contractor shall provide to the Architect/Engineer As Built elevations for curb and gutter and concrete flumes located at the edge of the gutters and edge of flumes at 10...
	I. Minutes of preinstallation conference.

	1.5 QUALITY ASSURANCE
	A. Manufacturer Qualifications:  Manufacturer of ready-mixed concrete products who complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."

	B. Testing Agency Qualifications:  An independent agency qualified according to ASTM C 1077 and ASTM E 329 for testing indicated, as documented according to ASTM E 548.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-01 or an equivalent certification program.

	C. ACI Publications:  Comply with ACI 301, "Specification for Structural Concrete," unless modified by requirements in the Contract Documents.
	D. Concrete Testing Service:  Engage a qualified independent testing agency to perform material evaluation tests and to design concrete mixtures.
	E. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."
	1. Before submitting design mixtures, review concrete pavement mixture design and examine procedures for ensuring quality of concrete materials and concrete pavement construction practices.  Require representatives, including the following, of each en...
	a. Contractor's superintendent.
	b. Independent testing agency responsible for concrete design mixtures.
	c. Ready-mix concrete producer.
	d. Concrete pavement subcontractor.



	1.6 PROJECT CONDITIONS
	A. Traffic Control:  Maintain access for vehicular and pedestrian traffic as required for other construction activities.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, products specified.
	2. Products:  Subject to compliance with requirements, provide one of the products specified.
	3. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.
	4. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.


	2.2 FORMS
	A. Form Materials:  Plywood, metal, metal-framed plywood, or other approved panel-type materials to provide full-depth, continuous, straight, smooth exposed surfaces.
	1. Use flexible or curved forms for curves with a radius 100 feet (30.5 m) or less.

	B. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material:  Use one of the following cementitious materials, of the same type, brand, and source throughout the Project:
	1. Portland Cement:  ASTM C 150, Type I/II
	a. Fly Ash:  ASTM C 618, Class F.
	b. Ground Granulated Blast-Furnace Slag:  ASTM C 989, Grade 100 or 120.


	B. Normal-Weight Aggregates:  ASTM C 33, Class 4M, 4S, 1N coarse aggregate, uniformly graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar pavement applications and ...
	1. Maximum Coarse-Aggregate Size:  1 inch (25 mm) nominal.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 94/C 94M.
	D. Air-Entraining Admixture:  ASTM C 260.
	E. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and to contain not more than 0.1 percent water-soluble chloride ions by mass of cementitious material.
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.


	2.4 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. (305 g/sq. m) dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.
	D. Evaporation Retarder:  Waterborne, monomolecular film forming; manufactured for application to fresh concrete.
	1. Available Products:
	a. Axim Concrete Technologies; Cimfilm.
	b. Burke by Edeco; BurkeFilm.
	c. ChemMasters; Spray-Film.
	d. Conspec Marketing & Manufacturing Co., Inc.; Aquafilm.
	e. Dayton Superior Corporation; Sure Film.
	f. Euclid Chemical Company (The); Eucobar.
	g. Kaufman Products, Inc.; Vapor Aid.
	h. Lambert Corporation; Lambco Skin.
	i. L&M Construction Chemicals, Inc.; E-Con.
	j. MBT Protection and Repair, ChemRex Inc.; Confilm.
	k. Meadows, W. R., Inc.; Sealtight Evapre.
	l. Metalcrete Industries; Waterhold.
	m. Nox-Crete Products Group, Kinsman Corporation; Monofilm.
	n. Sika Corporation, Inc.; SikaFilm.
	o. Symons Corporation; Finishing Aid.
	p. Vexcon Chemicals, Inc.; Certi-Vex EnvioAssist.


	E. Clear Waterborne Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.
	1. Available Products:
	a. Anti-Hydro International, Inc.; AH Curing Compound #2 DR WB.
	b. Burke by Edoko; Aqua Resin Cure.
	c. ChemMasters; Safe-Cure Clear.
	d. Conspec Marketing & Manufacturing Co., Inc.; W.B. Resin Cure.
	e. Dayton Superior Corporation; Day Chem Rez Cure (J-11-W).
	f. Euclid Chemical Company (The); Kurez DR VOX.
	g. Kaufman Products, Inc.; Thinfilm 420.
	h. Lambert Corporation; Aqua Kure-Clear.
	i. L&M Construction Chemicals, Inc.; L&M Cure R.
	j. Meadows, W. R., Inc.; 1100 Clear.
	k. Nox-Crete Products Group, Kinsman Corporation; Resin Cure E.
	l. Symons Corporation; Resi-Chem Clear.
	m. Tamms Industries Inc.; Horncure WB 30.
	n. Unitex; Hydro Cure 309.
	o. Vexcon Chemicals, Inc.; Certi-Vex Enviocure 100.



	2.5 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent:  ASTM C 1059, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive:  ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to requirements, and as follows:
	1. Types I and II, non-load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.

	D. Chemical Surface Retarder:  Water-soluble, liquid-set retarder with color dye, for horizontal concrete surface application, capable of temporarily delaying final hardening of concrete to a depth of 1/8 to 1/4 inch (3 to 6 mm).
	1. Available Products:
	a. Burke by Edeco; True Etch Surface Retarder.
	b. ChemMasters; Exposee.
	c. Conspec Marketing & Manufacturing Co., Inc.; Delay S.
	d. Euclid Chemical Company (The); Surface Retarder S.
	e. Kaufman Products, Inc.; Expose.
	f. Metalcrete Industries; Surftard.
	g. Nox-Crete Products Group, Kinsman Corporation; Crete-Nox TA.
	h. Scofield, L. M. Company; Lithotex.
	i. Sika Corporation, Inc.; Rugasol-S.
	j. Vexcon Chemicals, Inc.; Certi-Vex Envioset.



	2.6 CONCRETE MIXTURES
	A. Prepare design mixtures, proportioned according to ACI 301, for each type and strength of normal-weight concrete determined by either laboratory trial mixes or field experience.
	1. Use a qualified independent testing agency for preparing and reporting proposed concrete mixture designs for the trial batch method.

	B. Proportion mixtures to provide normal-weight concrete with the following properties:
	1. Compressive Strength (28 Days):  4000 psi (27.6 MPa) on driveway, 3000 psi (20.7 MPa) on sidewalk.
	2. Maximum Water-Cementitious Materials Ratio at Point of Placement:  0.50.
	3. Slump Limit:  4 inches (100 mm), plus or minus 1 inch (25 mm) or 8” maximum using high range water reducer.

	C. Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content as follows:
	1. Air Content:  6 percent plus or minus 1.5 percent for 1-inch (25-mm) nominal maximum aggregate size.

	D. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	E. Chemical Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing admixture, high-range, water-reducing admixture, high-range, water-reducing and retarding mixture, plasticizing and retarding mixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.

	F. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement according to ACI 301 requirements as follows:
	1. Fly Ash or Pozzolan:  25 percent.
	2. Ground Granulated Blast-Furnace Slag:  50 percent.
	3. Combined Fly Ash or Pozzolan, and Ground Granulated Blast-Furnace Slag:  50 percent, with fly ash or pozzolan not exceeding 25 percent.


	2.7 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Furnish batch certificates for each batch discharged and used in the Work.
	1. When air temperature is between 85 deg F (30 deg C) and 90 deg F (32 deg C), reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F (32 deg C), reduce mixing and delivery time to 60 minutes.

	B. Project-Site Mixing:  Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M.  Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For concrete mixes of 1 cu. yd. (0.76 cu. m) or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For concrete mixes larger than 1 cu. yd. (0.76 cu. m), increase mixing time by 15 seconds for each additional 1 cu. yd. (0.76 cu. m).
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixing time, quantity, and amount of water added.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine exposed subgrades and subbase surfaces for compliance with requirements for dimensional, grading, and elevation tolerances.
	B. Proof-roll prepared subbase surface below concrete pavements with heavy pneumatic-tired equipment to identify soft pockets and areas of excess yielding.
	1. Completely proof-roll subbase in one direction and repeat in perpendicular direction.  Limit vehicle speed to 3 mph (5 km/h).
	2. Proof-roll with a loaded 10-wheel tandem-axle dump truck weighing not less than 15 tons (13.6 tonnes).
	3. Subbase with soft spots and areas of pumping or rutting exceeding depth of 1/2 inch (13 mm) require correction according to requirements in Division 31 Section "Earth Moving."

	C. Proceed with concrete pavement operations only after nonconforming conditions have been corrected and subgrade is ready to receive pavement.

	3.2 PREPARATION
	A. Remove loose material from compacted subbase surface immediately before placing concrete.

	3.3 EDGE FORMS AND SCREED CONSTRUCTION
	A. Set, brace, and secure edge forms, bulkheads, and intermediate screed guides for pavement to required lines, grades, and elevations.  Install forms to allow continuous progress of work and so forms can remain in place at least 24 hours after concre...
	B. Clean forms after each use and coat with form-release agent to ensure separation from concrete without damage.

	3.4 JOINTS
	A. General:  Form construction, isolation, and contraction joints and tool edgings true to line with faces perpendicular to surface plane of concrete.  Construct transverse joints at right angles to centerline, unless otherwise indicated.
	1. When joining existing pavement, place transverse joints to align with previously placed joints, unless otherwise indicated.

	B. Construction Joints:  Set construction joints at side and end terminations of pavement and at locations where pavement operations are stopped for more than one-half hour unless pavement terminates at isolation joints.
	1. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	2. Keyed Joints:  Provide preformed keyway-section forms or bulkhead forms with keys, unless otherwise indicated.  Embed keys at least 1-1/2 inches (38 mm) into concrete.

	C. Isolation Joints:  Form isolation joints of preformed joint-filler strips abutting concrete curbs, catch basins, manholes, inlets, structures, walks, other fixed objects, and where indicated.
	1. Locate expansion joints at intervals of 50 feet (15.25 m), unless otherwise indicated.
	2. Extend joint fillers full width and depth of joint.
	3. Terminate joint filler not less than 1/2 inch (13 mm) or more than 1 inch (25 mm) below finished surface if joint sealant is indicated.
	4. Place top of joint filler flush with finished concrete surface if joint sealant is not indicated.
	5. Furnish joint fillers in one-piece lengths.  Where more than one length is required, lace or clip joint-filler sections together.
	6. Protect top edge of joint filler during concrete placement with metal, plastic, or other temporary preformed cap.  Remove protective cap after concrete has been placed on both sides of joint.

	D. Contraction Joints:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of the concrete thickness, as follows:
	1. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- (3-mm-) wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before ...
	2. Scored Joints:  On sidewalk score joints at 10’ o/c unless otherwise indicated on drawings. On sidewalks wider than 10’provide a center line scoring. On curb and gutters and concrete flumes score joints shall be at 10’ o/c.

	E. Edging:  Tool edges of pavement, gutters, curbs, and joints in concrete after initial floating with an edging tool to a 1/4-inch (6-mm) radius.  Repeat tooling of edges after applying surface finishes.  Eliminate tool marks on concrete surfaces.

	3.5 CONCRETE PLACEMENT
	A. Inspection:  Before placing concrete, inspect and complete formwork installation, steel reinforcement, and items to be embedded or cast in.  Notify other trades to permit installation of their work.
	B. Remove snow, ice, or frost from subbase surface and reinforcement before placing concrete.  Do not place concrete on frozen surfaces.
	C. Moisten subbase to provide a uniform dampened condition at time concrete is placed.  Do not place concrete around manholes or other structures until they are at required finish elevation and alignment.
	D. Comply with ACI 301 requirements for measuring, mixing, transporting, and placing concrete.
	E. Do not add water to concrete during delivery or at Project site.
	F. Do not add water to fresh concrete after testing.
	G. Deposit and spread concrete in a continuous operation between transverse joints.  Do not push or drag concrete into place or use vibrators to move concrete into place.
	H. Consolidate concrete according to ACI 301 by mechanical vibrating equipment supplemented by hand spading, rodding, or tamping.
	1. Consolidate concrete along face of forms and adjacent to transverse joints with an internal vibrator.  Keep vibrator away from joint assemblies, reinforcement, or side forms.  Use only square-faced shovels for hand spreading and consolidation.  Con...

	I. Place concrete in two operations; strike off initial pour for entire width of placement and to the required depth below finish surface.  Lay welded wire fabric or fabricated bar mats immediately in final position.  Place top layer of concrete, stri...
	1. Remove and replace concrete that has been placed for more than 15 minutes without being covered by top layer, or use bonding agent if approved by Architect.

	J. Screed pavement surfaces with a straightedge and strike off.
	K. Commence initial floating using bull floats or darbies to impart an open textured and uniform surface plane before excess moisture or bleed water appears on the surface.  Do not further disturb concrete surfaces before beginning finishing operation...
	L. Curbs and Gutters:  When automatic machine placement is used for curb and gutter placement, submit revised mix design and laboratory test results that meet or exceed requirements.  Produce curbs and gutters to required cross section, lines, grades,...
	M. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When air temperature has fallen to or is expected to fall below 40 deg F (4.4 deg C), uniformly heat water and aggregates before mixing to obtain a concrete mixture temperature of not less than 50 deg F (10 deg C) and not more than 80 deg F (27 deg...
	2. Do not use frozen materials or materials containing ice or snow.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mix designs.

	N. Hot-Weather Placement:  Comply with ACI 301 and as follows when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F (32 deg C) at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount ...
	2. Cover steel reinforcement with water-soaked burlap so steel temperature will not exceed ambient air temperature immediately before embedding in concrete.
	3. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade moisture uniform without standing water, soft spots, or dry areas.


	3.6 FLOAT FINISHING
	A. General:  Do not add water to concrete surfaces during finishing operations.
	B. Float Finish:  Begin the second floating operation when bleed-water sheen has disappeared and concrete surface has stiffened sufficiently to permit operations.  Float surface with power-driven floats, or by hand floating if area is small or inacces...
	1. Burlap Finish:  Drag a seamless strip of damp burlap across float-finished concrete, perpendicular to line of traffic, to provide a uniform, gritty texture.


	3.7 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.
	B. Comply with ACI 306.1 for cold-weather protection.
	C. Evaporation Retarder:  Apply evaporation retarder to concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h (1 kg/sq. m x h) before and during finishing operations.  Apply according to manufacturer's w...
	D. Begin curing after finishing concrete but not before free water has disappeared from concrete surface.
	E. Curing Methods:  Cure concrete by moisture curing, moisture-retaining-cover curing, curing compound, or a combination of these as follows:
	1. Moist Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated and kept continuously wet.  Cover concrete surfaces and edges with 12-inch (300-mm) lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches (300 mm), and sealed by waterproof tape or adhesive.  Imm...
	3. Curing Compound:  Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after initial application.  Maintain continuity of coa...


	3.8 PAVEMENT TOLERANCES
	A. Comply with tolerances of ACI 117 and as follows:
	1. Elevation:  1/4 inch (6 mm).
	2. Thickness:  Plus 3/8 inch (10 mm), minus 1/4 inch (6 mm).
	3. Surface:  Gap below 10-foot- (3-m-) long, unleveled straightedge not to exceed 1/4 inch (6 mm).
	4. Joint Spacing:  3 inches (75 mm).
	5. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	6. Joint Width:  Plus 1/8 inch (3 mm), no minus.


	3.9 FIELD QUALITY CONTROL
	A. Testing Agency:  Owner will engage a qualified independent testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Testing Services:  Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:
	1. Testing Frequency:  Obtain at least 1 composite sample for each 100 cu. yd. (76 cu. m) 5000 sq. ft. (465 sq. m) or fraction thereof of each concrete mix placed each day.
	a. When frequency of testing will provide fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	2. Slump:  ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mix.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method; one test for each composite sample, but not less than one test for each day's pour of each concrete mix.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F (4.4 deg C) and below and when 80 deg F (27 deg C) and above, and one test for each composite sample.
	5. Compression Test Specimens:  ASTM C 31/C 31M; cast and laboratory cure one set of three standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39/C 39M; test 1 specimen at 7 days and 2 specimens at 28 days.
	a. A compressive-strength test shall be the average compressive strength from 2 specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mix will be satisfactory if average of any 3 consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive strength by more...
	D. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	E. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	F. Additional Tests:  Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect.
	G. Remove and replace concrete pavement where test results indicate that it does not comply with specified requirements.
	H. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.

	3.10 REPAIRS AND PROTECTION
	A. Remove and replace concrete pavement that is broken, damaged, or defective or that does not comply with requirements in this Section.
	B. Drill test cores, where directed by Architect, when necessary to determine magnitude of cracks or defective areas.  Fill drilled core holes in satisfactory pavement areas with portland cement concrete bonded to pavement with epoxy adhesive.
	C. Protect concrete from damage.  Exclude traffic from pavement for at least 14 days after placement.  When construction traffic is permitted, maintain pavement as clean as possible by removing surface stains and spillage of materials as they occur.
	D. Maintain concrete pavement free of stains, discoloration, dirt, and other foreign material.  Sweep concrete pavement not more than two days before date scheduled for Substantial Completion inspections.
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