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SE-310 

SE-310 
INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES 

AGENCY/OWNER:  University of South Carolina 
PROJECT NAME:  Park Street Parking Lot Project 
PROJECT NUMBER:  H27-Z296 
PROJECT LOCATION:  Southwest corner of Park Street and Greene Street intersection - Columbia SC 
DESCRIPTION OF PROJECT/SERVICES:  Removal of existing pavement/gravel/grass area and construction of asphalt 
paved parking lot for 93 spaces with new curb and gutter, sidewalk and concrete retaining wall. Small and minority participation 
encouraged.  
BID/SUBMITTAL DUE DATE:  5/8/2018  CONSTRUCTION COST RANGE: $ 225,000  to $ 250,000 N/A  
PROJECT DELIVERY METHOD:   Design-Bid-Build 

BID SECURITY IS REQUIRED IN AN AMOUNT NOT LESS THAN 5% OF THE BASE BID. 
PERFORMANCE BOND REQUIRED? Yes   No  PAYMENT BOND REQUIRED? Yes No 
BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM:  purchasing.sc.edu 
PLAN DEPOSIT AMOUNT: $  0 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.  Bidders that rely on copies obtained from 
any other source do so at their own risk.  All written communications with official plan holders & bidders will be via email or website posting. 

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

A/E NAME:  RB Todd Consulting Engineers, Inc. 
A/E CONTACT:  Bruce Todd, P.E., LEED AP BD+C 
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 

State:  SC ZIP:  29208- 

AGENCY PROJECT COORDINATOR:  Juaquana Brookins
 ADDRESS: Street/PO Box:  1300 Pickens Street 
City:  Columbia 
EMAIL:  jbrookin@fmc.sc.edu TELEPHONE:  803-777-3596 

No  MANDATORY ATTENDANCE: Yes  No  PRE-BID CONFERENCE: Yes  
PRE-BID DATE: 5/1/2018 TIME: 10:00 a.m.  PLACE: 1300 Pickens Street, Columbia, SC 29208 
BID DUE DATE:   See Above  TIME: 2:00 p.m. PLACE: 1300 Pickens Street, Columbia, SC 29208 
BID DELIVERY ADDRESSES: 

HAND-DELIVERY:  
Attn: Juaquana Brookins "Bid Enclosed" 
1300 Pickens Street 

MAIL SERVICE: 
Attn: Juaquana Brookisn "Bid Enclosed" 
1300 Pickens 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) 



























 

 

 

 

Note:  AIA Document A310 
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In the form of  
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SE-330 
LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

BF – 1 SE-330 

BID SUBMITTED BY:  
(Bidder's Name) 

BID SUBMITTED TO:  University of South Carolina 
(Owner’s Name) 

FOR: PROJECT  NAME:  Park Street Parking Lot Project 

PROJECT  NUMBER:  H27-Z296 

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 SC Code § 11-35-3030(1), 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):   Removal of existing
pavement/gravel/grass area and construction of asphalt paved parking lot for 93 spaces with new curb and gutter, 
sidewalk and concrete retaining wall.   

$ , which sum is hereafter called the Base Bid. 
(Bidder to insert Base Bid Amount on line above) 



2018 Edition 

SE-330 
LUMP SUM BID FORM 

 BF – 1A SE-330 

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

ALTERNATE # 1 (Brief Description):   NA  

 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):   NA  

 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):   NA  

 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 

 BF – 2 SE-330 

§ 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 

(Completed by Owner) 

LICENSE 
CLASSIFICATION 

AND/OR 
SUBCLASSIFICATION 

(Completed by Owner) 

SUBCONTRACTOR'S and/or 
PRIME CONTRACTOR'S 

NAME 
(Must be completed by Bidder) 

SUBCONTRACTOR'S and/or 
PRIME CONTRACTOR'S 

SC LICENSE NUMBER 
(Requested, but not Required) 

BASE BID 

No Subcontractor 
Listing Required         

              

              

              

ALTERNATE #1 

              

              

              

              

ALTERNATE #2 

              

              

              

              

ALTERNATE #3 

              

              

              

              

 

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

 . 
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SE-330 
LUMP SUM BID FORM 

 BF – 2A SE-330 

INSTRUCTIONS FOR 
SUBCONTRACTOR LISTING 

 

1. Section 7 of the Bid Form sets forth an Owner developed list of contractor/subcontractor classifications 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 classification. 
a. Columns A & B:  The Owner fills out these columns, which identify the contractor/subcontractor classification and 

related license for which the bidder must list either a subcontractor or himself as the entity that will perform this work.  
In Column A, subcontractor classifications are identified by name and in Column B, the related contractor license 
categories or subcategories are listed per with Title 40 of the South Carolina Code of laws.  Abbreviations of licenses 
can be found at:  http://www.llr.state.sc.us/POL/Contractors/PDFFiles/CLBClassificationAbbreviations.pdf .  If the 
owner has not identified a classification, the bidder does not list a subcontractor. 

b. Columns C and D:  In these columns, the Bidder identifies the subcontractors it will use for the work of each 
classification and license listed by the Owner in Columns A & B.  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
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SE-330 
LUMP SUM BID FORM 

BF 3 SE-330 

§ 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 
§ 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     30   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 $    200.00   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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SE-330 
LUMP SUM BID FORM 

 BF 4 SE-330 

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 
SCOSE Version of the AIA A701, Instructions to Bidders, is expressly incorporated by reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  



 

 

 

 

 

 

“The Form of the Contract shall be the SCOSE Version of the AIA 
Document A101-2007, Standard Form of Agreement Between Owner and 

Contractor where the basis of payment is a Stipulated Sum, which is 
incorporated herein by reference. Samples of these documents may be 

viewed at http://procurement.sc.gov/construction/ose-news." 

 

https://www.procurement.sc.gov/construction/ose-news


































































































Project Name: Park Street Parking Lot Project  
 
Project Number: H27-Z296 
 
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 __________________ 
 
 

 



2018 Edition 

SE-355 
PERFORMANCE BOND 

1 of 2 SE-355 

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: University of South Carolina 
Address: 1300 Pickens 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: Park Street Parking Lot Project 
State Project Number: H27-Z296 
Brief Description of Awarded Work: Removal of existing pavement/gravel/grass area and construction of asphalt paved 
parking lot for 93 spaces with new curb and gutter, sidewalk and concrete retaining wall.  

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 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 

2 of 2 SE-355 

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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SE-357 
LABOR & MATERIAL PAYMENT BOND 

1 of 2 SE-357 

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: University of South Carolina 
Address: 1300 Pickens 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: Park Street Parking Lot Project 
State Project Number: H27-Z296 
Brief Description of Awarded Work: Removal of existing pavement/gravel/grass area and construction of asphalt paved 
parking lot for 93 spaces with new curb and gutter, sidewalk and concrete retaining wall. 

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 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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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 DESIGN-BID-BUILD CONSTRUCTION CONTRACT 
  

AGENCY: University of South Carolina  
PROJECT NAME: Park Street Parking Lot Project   
PROJECT NUMBER: H27-Z296  
  

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 of Representative:         

 
A/E RECOMMENDATION FOR ACCEPTANCE: 

 
BY:  Date:         

(Signature of Representative) 
Print Name or Representative:         

 
AGENCY ACCEPTANCE AND CERTIFICATION: 

 
BY:  Date:         

(Signature of Representative) 
Print Name of Representative:         

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

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, with OH&P shown, 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. 



 

 

 

 

Technical Specifications 
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SECTION 011000 - SUMMARY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. 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:  USC Park Street Parking Lot Project 

1. Project Location: Southwest corner of Park Street and Greene Street intersection 
- Columbia SC 

B. Owner:  University of South Carolina 

1. Owner's Representative:  Thatcher Hurt 

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/gravel/grass area and 
construction of asphalt paved parking lot for 93 spaces with new curb and gutter, 
sidewalk and concrete retaining wall. Small and minority participation 
encouraged. 
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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 unlimited use of premises for construction 
operations. 

B. Use of Site:  Limit use of premises to areas within the 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 Full 
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. The owner will obtain a Certificate of Occupancy from OSE 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. 
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B. Existing Utility Interruptions:  Do not interrupt utilities serving facilities occupied by 
Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary utility services according to requirements indicated: 

1. 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. 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. None 

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 
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 
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duration, start and finish times, and activity relationship.  Use available total 
float before requesting an extension of the Contract Time. 

B. Contractor-Initiated Proposals:  If latent or unforeseen conditions require modifications 
to the Contract, Contractor may propose changes by submitting a request for a change 
to 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 – 380 “Change 
Order to Construction Contract” 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. 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.   



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project 
 
 
 

PAYMENT PROCEDURES 012900 - 2 

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. 



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project 
 
 
 

PAYMENT PROCEDURES 012900 - 3 

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." 
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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. 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. Administrative and supervisory personnel. 
2. Project meetings. 
3. Requests for Interpretation (RFIs). 

B. Related Sections include the following: 
1. 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. 
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. 
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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. Submit manufacturer information on Air Release Valve in PDF form to Engineer 
for review and approval. 

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. 

1. Attendees:  Authorized representatives of Owner, Engineer, and their 
consultants; Contractor and its superintendent; major subcontractors; suppliers; 
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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 do so.  Discuss whether schedule 
revisions are required to ensure that current and subsequent activities will 
be completed within the Contract Time. 
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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 descriptions, measurements, photos, Product Data, 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 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. 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. None 

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. 
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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 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. 



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project 
 
 

QUALITY REQUIREMENTS 014000 - 3 

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 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. 
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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. 

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. 
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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. 
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 

1. N/A 
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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. 

END OF SECTION 014000 
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SECTION 017300 - EXECUTION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. This Section includes general procedural requirements governing execution of the 
Work including, but not limited to, the following: 

1. Construction layout. 
2. Field engineering and surveying. 
3. General installation of products. 
4. Coordination of Owner-installed products. 
5. Progress cleaning. 
6. Starting and adjusting. 
7. Protection of installed construction. 
8. Correction of the Work. 

B. Related Sections include the following: 

1. Division 01 Section "Project Management and Coordination" for procedures for 
coordinating field engineering with other construction activities. 

2. Division 01 Section "Closeout Procedures" for submitting final property survey 
with Project Record Documents, recording of Owner-accepted deviations from 
indicated lines and levels, and final cleaning. 

1.3 SUBMITTALS 

A. Final Record Drawing Survey. Survey to indicate limits of pavement removed and 
replaced and areas of sealed existing pavement  

1.4 QUALITY ASSURANCE 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to 
practice in jurisdiction where Project is located and who is experienced in providing 
land-surveying services of the kind indicated. 
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PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Existing Utilities:  The existence and location of underground and other utilities and 
construction indicated as existing are not guaranteed.  Before beginning sitework, 
investigate and verify the existence and location of underground utilities and other 
construction affecting the Work. 

1. Before construction, verify the location and invert elevation at points of 
connection of sanitary sewer, storm sewer, and water-service piping; telephone 
and underground electrical services. 

2. Furnish location data for work related to Project that must be performed by public 
utilities serving Project site. 

B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or 
Applicator present where indicated, for compliance with requirements for installation 
tolerances and other conditions affecting performance.  Record observations. 

3.2 PREPARATION 

A. Existing Utility Information:  Furnish information to local utility that is necessary to 
adjust, move, or relocate existing utility structures, utility poles, lines, services, or other 
utility appurtenances located in or affected by construction.  Coordinate with authorities 
having jurisdiction. 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  
Recheck measurements before installing each product.  Where portions of the Work 
are indicated to fit to other construction, verify dimensions of other construction by field 
measurements before fabrication.  Coordinate fabrication schedule with construction 
progress to avoid delaying the Work. 

C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 
need for clarification of the Contract Documents, submit a request for information to 
Engineer.  Include a detailed description of problem encountered, together with 
recommendations for changing the Contract Documents.    

3.3 CONSTRUCTION LAYOUT 

A. Verification:  Before proceeding to lay out the Work, verify information shown in bid 
documents, relative field conditions.  If discrepancies are discovered, notify Engineer 
 promptly. 



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project 
 
 

EXECUTION 017300 - 3 

B. General:  Engage a land surveyor to lay out the Work using accepted surveying 
practices. 

1. Establish benchmarks and control points to set lines and levels at each story of 
construction and elsewhere as needed to locate each element of Project. 

2. Inform installers of lines and levels to which they must comply. 
3. Check the location, level and plumb, of every major element as the Work 

progresses. 
4. Notify Engineer when deviations from required lines and levels exceed allowable 

tolerances. 
5. Close site surveys with an error of closure equal to or less than the standard 

established by authorities having jurisdiction. 

C. Site Improvements:  Locate and lay out site improvements, including pavements, 
grading, fill and topsoil placement, utility slopes, and invert elevations. 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, 
building foundations, column grids, and floor levels, including those required for 
mechanical and electrical work.  Transfer survey markings and elevations for use with 
control lines and levels.  Level foundations and piers from two or more locations. 

E. Record Log:  Maintain a log of layout control work.  Record deviations from required 
lines and levels.  Include beginning and ending dates and times of surveys, weather 
conditions, name and duty of each survey party member, and types of instruments and 
tapes used.  Make the log available for reference by Engineer. 

3.4 FIELD ENGINEERING 

A. Identification:  Contractor will identify existing benchmarks, control points, and property 
corners. 

B. Reference Points:  Locate existing permanent benchmarks, control points, and similar 
reference points before beginning the Work.  Preserve and protect permanent 
benchmarks and control points during construction operations. 

1. Do not change or relocate existing benchmarks or control points without prior 
written approval of Engineer.  Report lost or destroyed permanent benchmarks or 
control points promptly.  Report the need to relocate permanent benchmarks or 
control points to Engineer before proceeding. 

2. Replace lost or destroyed permanent benchmarks and control points promptly.  
Base replacements on the original survey control points. 

C. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on 
Project site, referenced to data established by survey control points.  Comply with 
authorities having jurisdiction for type and size of benchmark. 

1. Record benchmark locations, with horizontal and vertical data, on Project Record 
Documents. 
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2. Where the actual location or elevation of layout points cannot be marked, provide 
temporary reference points sufficient to locate the Work. 

3. Remove temporary reference points when no longer needed.  Restore marked 
construction to its original condition. 

3.5 INSTALLATION 

A. General:  Locate the Work and components of the Work accurately, in correct 
alignment and elevation, as indicated. 

1. Make vertical work plumb and make horizontal work level. 
2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 

B. Comply with manufacturer's written instructions and recommendations for installing 
products in applications indicated. 

C. Install products at the time and under conditions that will ensure the best possible 
results.  Maintain conditions required for product performance until Substantial 
Completion. 

D. Conduct construction operations so no part of the Work is subjected to damaging 
operations or loading in excess of that expected during normal conditions of 
occupancy. 

E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise 
levels. 

F. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 
indicated, arrange joints for the best visual effect.  Fit exposed connections together to 
form hairline joints. 

G. Hazardous Materials:  Use products, cleaners, and installation materials that are not 
considered hazardous. 

3.6 PROGRESS CLEANING 

A. General:  Clean Project site and work areas daily, including common areas.  
Coordinate progress cleaning for joint-use areas where more than one installer has 
worked.  Enforce requirements strictly.  Dispose of materials lawfully. 

1. Comply with requirements in NFPA 241 for removal of combustible waste 
materials and debris. 

2. Do not hold materials more than 7 days during normal weather or 3 days if the 
temperature is expected to rise above 80 deg F. 

3. Containerize hazardous and unsanitary waste materials separately from other 
waste.  Mark containers appropriately and dispose of legally, according to 
regulations. 
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B. Site:  Maintain Project site free of waste materials and debris. 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness 
necessary for proper execution of the Work. 

1. Remove liquid spills promptly. 
2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 

D. Installed Work:  Keep installed work clean.   

E. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  
Washing waste materials down sewers or into waterways will not be permitted. 

F. During handling and installation, clean and protect construction in progress and 
adjoining materials already in place.  Apply protective covering where required to 
ensure protection from damage or deterioration at Substantial Completion. 

G. Clean and provide maintenance on completed construction as frequently as necessary 
through the remainder of the construction period.  Adjust and lubricate operable 
components to ensure operability without damaging effects. 

H. Limiting Exposures:  Supervise construction operations to assure that no part of the 
construction, completed or in progress, is subject to harmful, dangerous, damaging, or 
otherwise deleterious exposure during the construction period. 

3.7 PROTECTION OF INSTALLED CONSTRUCTION 

A. Provide final protection and maintain conditions that ensure installed Work is without 
damage or deterioration at time of Substantial Completion. 

3.8 CORRECTION OF THE WORK 

A. Repair or remove and replace defective construction.   

B. Restore permanent facilities used during construction to their specified condition. 

END OF SECTION 017300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. 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. 

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. 
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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. 
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. 
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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.  
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. 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 033000 – CAST-IN-PLACE CONCRETE 

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 specifies cast-in place concrete, including formwork, reinforcement, 
concrete materials, mix design, placement procedures, and finishes. 

1.3 DEFINITIONS 

A. Cementitious Materials:  Portland cement alone or in combination with one or more of 
the following:  blended hydraulic cement, fly ash and other pozzolans, ground 
granulated blast-furnace slag, and silica fume. 

1.4 SUBMITTALS 

A. General:  Submit the following in accordance with conditions of the Contract and 
Division 1 Specification Sections. 

B. Product Data:  For each type of manufactured material and product, including forming 
and reinforcement accessories, admixtures, waterstops, joint systems, joint fillers, 
curing compounds, and others if requested. 

C. Design Mixes:  For each concrete mix. 

1. Provide laboratory tests of materials and mix design tests. 
2. Indicate amounts of mix water, if any, to be withheld for later addition at Project 

site. 

D. Steel Reinforcement Shop Drawings:  Details of fabrication, bending, and placement, 
prepared according to ACI 315, "Details and Detailing of Concrete Reinforcement."  
Include material, grade, bar schedules, spacings, bent bar diagrams, arrangement, and 
supports of concrete reinforcement. 

1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping 
formwork, shoring removal, and installing and removing reshoring. 

1.5 QUALITY ASSURANCE 
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A. Installer Qualifications:  An experienced installer who has completed concrete work 
similar to that indicated for this Project with a record of successful in-service 
performance. 

B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed 
concrete products complying with ASTM C 94 requirements for production facilities and 
equipment. 

C. Source Limitations:  Obtain each type of cementitious material of the same brand from 
the same manufacturer's plant, each aggregate from one source, and each type of 
admixture from the same manufacturer. 

D. ACI Publications:  Comply with the following, unless more stringent provisions are 
indicated: 

1. ACI 301, "Specification for Structural Concrete." 
2. ACI 318, "Building Code Requirements for Structural Concrete." 
3. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials." 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver, store, and handle steel reinforcement to prevent bending and damage. 

PART 2 - PRODUCTS 

2.1 FORM-FACING MATERIALS 

A. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved 
material. 

B. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, 
true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize 
number of joints. 

1. Exterior-grade plywood panels, suitable for concrete forms, complying with 
DOC PS 1, and as follows: 

a. Medium-density overlay, Class 1, or better, mill-release agent treated and 
edge sealed. 

C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, unless otherwise 
indicated. 

D. 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. 
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1. Formulate form-release agent with rust inhibitor for steel form-facing materials. 

E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced 
plastic form ties designed to resist lateral pressure of fresh concrete on forms and to 
prevent spalling of concrete on removal. 

1. Furnish units that will leave no metal closer than 1 inch to the plane of the 
exposed concrete surface. 

2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed. 

B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706, deformed. 

C. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into 
flat sheets. 

2.3 REINFORCEMENT ACCESSORIES 

A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, 
and fastening reinforcing bars and welded wire fabric in place.  Manufacture bar 
supports according to CRSI's "Manual of Standard Practice" from steel wire, plastic, or 
precast concrete of greater compressive strength than concrete, and as follows: 

1. For concrete surfaces exposed to view where legs of wire bar supports contact 
forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar 
supports. 

2. Precast concrete supports or concrete bricks may be used only for concrete 
members cast on earth.  Reinforcement shall be wire-tied to these type supports 
periodically to prevent it from becoming dislodged during concrete placement. 

2.4 CONCRETE MATERIALS 

A. Portland Cement:  ASTM C 150, Type I. 

1. Cement shall contain no more than 0.60% total alkalis. 

B. Fly Ash:  ASTM C 618, Class C or F. 

C. Normal Weight Aggregate: ASTM C 33. 

D. Water:  Potable and complying with ASTM C 94. 

2.5 ADMIXTURES 
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A. General:  Provide admixtures certified by manufacturer to be compatible with other 
admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete.  Do not use calcium chloride or admixtures containing 
calcium chloride. 

B. Air-Entraining Admixture:  ASTM C 260. 

C. Water-Reducing Admixture:  ASTM C 494, Type A. 

D. Retarding Admixture:  ASTM C 494, Type B. 

E. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D. 

F. High-Range Water-Reducing Admixture:  ASTM C 494, Type F. 

G. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G. 

H. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II. 

2.6 CURING MATERIALS 

A. Contractor shall verify that curing and sealing materials applied to floor slabs are 
compatible with all floor stains, coatings, tile, and other finish materials. 

B. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for 
application to exposed concrete slab surfaces for temporary protection from rapid 
moisture loss. 

C. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, 
weighing approximately 9 oz./sq. yd. dry.  (Burleen non-staining mats). 

D. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene 
sheet. 

E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, 
Class B.  Acceptable products include, but are not limited to: 

1. 1100-CLEAR, W.R. Meadows, Inc. 
2. W.B. Resin Cure, Conspec Marketing & Manufacturing Co., Inc. 
3. KUREX DR VOX, Euclid Chemical. 
4. CURE & SEAL WB, SpecChem. 

F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  
ASTM C 1315, Type 1, Class A. 

2.7 RELATED MATERIALS 
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A. Expansion and Isolation Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic 
fiber.  Thickness 1/2 inch unless otherwise indicated.  Acceptable products include, but 
are not limited to: 

1. Fibre Expansion Joint, W.R. Meadows, Inc. 

2.8 CONCRETE MIXES 

A. Prepare design mixes for each type and strength of concrete determined by either 
laboratory trial mix or field test data bases, as follows: 

1. Proportion normal weight structural concrete according to ACI 211.1 and 
ACI 301. 

B. Use a qualified independent testing agency for preparing and reporting proposed mix 
designs for the laboratory trial mix basis. 

C. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other 
than portland cement in concrete as follows: 

1. Fly Ash:  25 percent. 

D. Maximum Slump: 

1. Concrete containing high-range water-reducing admixture or plasticizing 
admixture:  8 inches, after admixture is added to concrete with verified slump of 2 
to 4 inches. 

2. Other concrete:  4 inches, plus or minus one inch. 

E. 28-Day Compressive Strength:  As indicated.  Water-cementitious materials ratio shall 
not exceed 0.50 for slabs-on-grade and elevated slabs. 

F. Air Content:  In exterior concrete which is exposed to weather, add air-entraining 
admixture to result in concrete at point of placement having an air content of 5.5 
percent within a tolerance of plus or minus 1.5 percent.  Footings and other 
subterranean concrete do not require air-entrainment.  Do not allow entrapped air 
content in non-air-entrained concrete to exceed 3 percent. 

G. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by 
weight of cement. 

H. Admixtures:  Use admixtures according to manufacturer's written instructions. 

1. Use water-reducing admixture or high-range water-reducing admixture 
(superplasticizer) in concrete, as required, for placement and workability. 

2.9 FABRICATING REINFORCEMENT 
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A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice." 

B. In walls, slabs, and beams where runs of continuous bars too long to be fabricated 
from single bars, fabricate reinforcing so that lap splices in alternate bars are 
staggered. 

2.10 CONCRETE MIXING 

A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to 
ASTM C 94, and furnish batch ticket information. 

1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery 
time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, 
reduce mixing and delivery time to 60 minutes. 

B. Job site mixing is not permitted. 

PART 3 - EXECUTION 

3.1 FORMWORK 

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support 
vertical, lateral, static, and dynamic loads, and construction loads that might be 
applied, until concrete structure can support such loads. 

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117. 

C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as 
follows: 

1. Class A, 1/8 inch for smooth-formed finished surfaces. 
2. Class D, 1 inch for rough-formed finished surfaces which will be permanently 

concealed from view. 

D. Construct forms tight enough to prevent loss or leakage of concrete mortar. 

E. Fabricate forms for easy removal without hammering or prying against concrete 
surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete 
surfaces.  Provide top forms for inclined surfaces steeper than 1 vertical to 1.5 
horizontal. 

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material 
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F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve 
required elevations and slopes in finished concrete surfaces.  Provide and secure units 
to support screed strips; use strike-off templates or compacting-type screeds. 

G. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible.  Close openings with panels tightly fitted to forms and 
securely braced to prevent loss of concrete mortar.  Locate temporary openings in 
forms at inconspicuous locations. 

H. Chamfer exterior corners and edges of permanently exposed concrete. 

I. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, 
sawdust, dirt, water, and other debris just before placing concrete. 

J. Retighten forms and bracing before placing concrete, as required, to prevent mortar 
leaks and maintain proper alignment. 

K. Coat contact surfaces of forms with form-release agent, according to manufacturer's 
written instructions, before placing reinforcement. 

3.2 EMBEDDED ITEMS 

A. Place and secure anchorage devices and other embedded items required for adjoining 
work that is attached to or supported by cast-in-place concrete.  Use setting drawings, 
templates, and directions furnished with items to be embedded. 

1. Install anchor bolts, accurately located, to elevations required. 

3.3 STEEL REINFORCEMENT 

A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials. 

C. In walls, slabs, and beams where runs of continuous bars too long to be fabricated 
from single bars, install reinforcing so that lap splices in alternate bars are staggered. 

D. Before concrete is placed, accurately position, support, and secure reinforcement 
against displacement.  Locate and support reinforcement with bar supports to maintain 
minimum concrete cover.  “Wet-sticking” of dowels, anchor bolts and reinforcing is not 
permitted.  Do not weld or tack weld reinforcing bars unless indicated on the 
drawings or authorized by the Structural Engineer. 

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces. 

F. Install welded wire fabric in longest practicable lengths on bar supports spaced to 
minimize sagging.  Lap edges and ends of adjoining sheets so that length of overlap 
measured between outermost cross wires of each fabric sheet is not less than one 
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spacing of cross wires plus 2 inches.  Offset laps of adjoining sheet widths to prevent 
continuous laps in either direction.  Lace overlaps with wire. 

3.4 JOINTS 

A. General:  Construct joints true to line with faces perpendicular to surface plane of 
concrete. 

B. Construction Joints:  Provide construction joints at all locations where concrete 
placement is terminated resulting in concrete elements not being completed in a single 
monolithic placement.  Install so strength and appearance of concrete are not impaired, 
at locations indicated or as approved by Architect. 

1. Place joints perpendicular to main reinforcement.  Continue reinforcement across 
construction joints, unless otherwise indicated.  Do not continue reinforcement 
through sides of strip placements of floors and slabs. 

2. Provide keys at construction joints using preformed galvanized steel or wood 
bulkhead forms, unless otherwise indicated.  Embed keys at least 1-1/2 inches 
into concrete. 

3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  
Offset joints in girders a minimum distance of twice the beam width from a beam-
girder intersection. 

4. Locate horizontal joints in walls and columns at underside of floors, slabs, 
beams, and girders and at the top of footings or floor slabs. 

5. Locate joints in continuous wall footings as required to facilitate construction. 

3.5 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and 
embedded items is complete and that required inspections have been performed. 

B. Do not add water to concrete during delivery, at Project site, or during placement, 
unless water has been withheld from the mix for this purpose. 

C. Deposit concrete continuously or in layers of such thickness that no new concrete will 
be placed on concrete that has hardened enough to cause seams or planes of 
weakness.  If a section cannot be placed continuously, provide construction joints as 
specified.  Deposit concrete to avoid segregation. 

D. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a 
manner to avoid inclined construction joints.  Place each layer while preceding layer is 
still plastic, to avoid cold joints. 

1. Consolidate placed concrete with mechanical vibrating equipment.  Use 
equipment and procedures for consolidating concrete recommended by 
ACI 309R. 

2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw 
vibrators vertically at uniformly spaced locations no farther than the visible 
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effectiveness of the vibrator.  Place vibrators to rapidly penetrate placed layer 
and at least 6 inches into preceding layer.  Do not insert vibrators into lower 
layers of concrete that have begun to lose plasticity.  At each insertion, limit 
duration of vibration to time necessary to consolidate concrete and complete 
embedment of reinforcement and other embedded items without causing mix 
constituents to segregate. 

E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within 
limits of construction joints, until placement of a panel or section is complete. 

1. Consolidate concrete during placement operations so concrete is thoroughly 
worked around reinforcement and other embedded items and into corners. 

2. Maintain reinforcement in position on chairs during concrete placement. 
3. Screed slab surfaces with a straightedge and strike off to correct elevations. 
4. Slope surfaces uniformly to drains where required. 
5. Begin initial floating using bull floats or darbies to form a uniform and open-

textured surface plane, free of humps or hollows, before excess moisture or 
bleedwater appears on the surface.  Do not further disturb slab surfaces before 
starting finishing operations. 

F. 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 the average daily outdoor temperature is expected to fall below 40 deg F 
for three successive days, or when freezing temperatures may occur during the 
first 24 hours after concrete placement, deliver and maintain concrete 
temperature within the temperature range required by ACI 306.1.  The average 
daily outdoor temperature is the average of the highest and lowest temperature 
during the period from midnight to midnight. 

2. Uniformly heat water and/or aggregates before mixing to obtain a concrete 
mixture temperature at point of placement within the temperature range required 
by ACI 306.1. 

3. Temperatures specified to be maintained shall be those measured at the 
concrete surface, whether the surface is in contact with formwork, insulation, or 
air. 

4. Do not use frozen materials or materials containing ice or snow.  Do not place 
concrete on frozen subgrade or on subgrade containing frozen materials. 

5. Do not use salt or other materials containing antifreeze agents or chemical 
accelerators unless otherwise specified and approved in mixture designs. 

6. Do not use calcium chloride. 

G. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R 
and as follows, when hot-weather conditions exist: 

1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F 
at time of placement.  Chilled mixing water or chopped ice may be used to 
control temperature, provided water equivalent of ice is included in calculation of 
total amount of mixing water.  Using liquid nitrogen to cool concrete is 
Contractor's option. 
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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 FINISHING FORMED SURFACES 

A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with 
tie holes and defects repaired and patched.  Remove fins and other projections that 
exceed specified limits on formed-surface irregularities. 

B. Smooth-Formed Finish:  Provide a smooth-formed finish on formed concrete surfaces 
exposed to view, to receive a rubbed finish, or to be covered with a coating material 
applied directly to the concrete.  This is the concrete surface imparted by selected 
form-facing material, arranged in an orderly and symmetrical manner with a minimum 
of seams.  Repair and patch tie holes and defects.  Remove fins and other projections 
that exceed specified limits on formed-surface irregularities. 

C. Rubbed Finish:  Apply a grout-cleaned rubbed finish as follows to smooth-formed 
finished concrete to all concrete surfaces exposed to view.  Rubbed finish shall be 
done when the air temperature is at least 40 deg F and rising.  All finishing on an area 
shall be completed the same day it is started. 

1. Surfaces to be grout cleaned shall be steel brushed to remove laitance and scale 
and to reveal partly obscured air bubble holes. Uneven form joints shall be 
ground smooth. 

2. Combine one part portland cement to one and one-half parts fine sand by 
volume, with sufficient water to produce a grout having the consistency of thick 
paint.  Blend standard and white portland cement in amounts determined by trial 
patches so that final color of dry grout will produce the color desired by the 
architect. 

3. Thoroughly dampen concrete surfaces and cover with an application of grout. 
4. Immediately after application of the grout, the surface shall be scoured with a 

cork float or other suitable material.  This floating shall completely fill all holes 
and other irregularities in the surface. 

5. When the grout is of such plasticity that it will not be pulled from the holes, 
remove excess grout by scraping and rubbing with a clean float of sponge rubber 
or burlap. 

6. When the grout is thoroughly dry, the surface shall be vigorously rubbed with dry 
burlap to completely remove any dried grout.  No visible film of dry grout shall 
remain. 

7. Obtain approval of a sample area from Architect before proceeding with Work. 
8. Final product shall be uniform in color and texture. 
9. Keep surfaces damp for at least 36 hours after rubbing. 

D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture 
matching adjacent formed surfaces.  Continue final surface treatment of formed 
surfaces uniformly across adjacent unformed surfaces, unless otherwise indicated. 
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3.7 CONCRETE PROTECTION AND CURING 

A. General:  Protect freshly placed concrete from premature drying and excessive cold or 
hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 305R 
for hot-weather protection of concrete. 

B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if 
hot, dry, or windy conditions cause moisture loss exceeding 0.1 pounds per square foot 
per hour, based on chart in ACI 305R, before and during finishing operations.  Apply 
according to manufacturer's written instructions after placing, screeding, and bull 
floating or darbying concrete, but before float finishing. 

C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, 
supported slabs, and other similar surfaces.  If forms remain during curing period, 
moist cure after loosening forms.  If removing forms before end of curing period, 
continue curing for the remainder of the curing period. 

D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces. 

E. Cure concrete according to ACI 308.1, by one or a combination of the following 
methods: 

1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 
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 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, and sealed by waterproof tape or adhesive.  
Cure for not less than seven days.  Immediately repair any holes or tears during 
curing period using cover material and waterproof tape. 

3. 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 of seven days. 

4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions.  Recoat areas subjected to heavy rainfall within three hours after 
initial application.  Repeat process 24 hours later and apply a second coat.  
Maintain continuity of coating and repair damage during curing period of seven 
days. 
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F. Remove curing and sealing materials from floor slabs, without damaging concrete 
surfaces, by method recommended by curing and sealing manufacturer after the curing 
period in areas where floor stains, coatings, tile, and other floor finish materials are to 
be applied if recommended by the floor finish manufacturer. 

3.8 CONCRETE SURFACE REPAIRS 

A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  
Concrete which will be exposed to view in the finished structure shall be restored to its 
original intended appearance or shall be removed and replaced.  Remove and replace 
concrete that cannot be repaired and patched to Architect's approval. 

B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement 
to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough 
water for handling and placing. 

C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, 
cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on 
the surface, and stains and other discolorations that cannot be removed by cleaning. 

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids 
more than 1/2 inch in any dimension, down to solid concrete but not less than 1 
inch in depth.  Make edges of cuts perpendicular to concrete surface.  Clean, 
dampen with water, and brush-coat holes and voids with bonding agent.  Fill and 
compact with patching mortar before bonding agent has dried.  Fill form-tie voids 
with patching mortar or cone plugs secured in place with bonding agent. 

2. Repair defects on surfaces exposed to view by blending white portland cement 
and standard portland cement so that, when dry, patching mortar will match 
surrounding color.  Patch a test area at an inconspicuous location to verify 
mixture and color match before proceeding with patching.  Compact mortar in 
place and strike off slightly higher than surrounding surface. 

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect. 

D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for 
finish and verify surface tolerances specified for each surface.  Correct low and high 
areas.  Test surfaces sloped to drain for trueness of slope and smoothness by using a 
sloped template. 

1. Repair finished surfaces containing defects.  Surface defects include spalls, 
popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch 
wide or that penetrate to reinforcement or completely through unreinforced 
sections regardless of width, and other objectionable conditions. 

2. After concrete has cured at least 14 days, correct high areas by grinding. 
3. Correct localized low areas during or immediately after completing surface 

finishing operations by cutting out low areas and replacing with patching mortar.  
Finish repaired areas to blend into adjacent concrete. 

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment.  Prepare, mix, and apply repair underlayment and primer 
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according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface.  Feather edges to match adjacent floor elevations. 

5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut 
out low areas to ensure a minimum repair topping depth of 1/4 inch to match 
adjacent floor elevations.  Prepare, mix, and apply repair topping and primer 
according to manufacturer's written instructions to produce a smooth, uniform, 
plane, and level surface. 

6. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete.  Remove defective 
areas with clean, square cuts and expose steel reinforcement with at least 3/4 
inch clearance all around.  Dampen concrete surfaces in contact with patching 
concrete and apply bonding agent.  Mix patching concrete of same materials and 
mix as original concrete except without coarse aggregate.  Place, compact, and 
finish to blend with adjacent finished concrete.  Cure in same manner as adjacent 
concrete. 

7. Repair random cracks and single holes 1 inch or less in diameter with patching 
mortar.  Groove top of cracks and cut out holes to sound concrete and clean off 
dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply 
bonding agent.  Place patching mortar before bonding agent has dried.  Compact 
patching mortar and finish to match adjacent concrete.  Keep patched area 
continuously moist for at least 72 hours. 

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy 
adhesive and patching mortar. 

F. Repair materials and installation not specified above may be used, subject to 
Architect's approval. 

3.9 FIELD QUALITY CONTROL 

A. Special Inspections:  Owner will engage a special inspector to sample materials, 
perform tests, and submit test reports during concrete placement according to 
requirements specified in this Article. 

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 one composite sample for each day's pour of each 
concrete mix exceeding 5 cu. yd., plus one set for each additional 50 cu. yd. 
more than the first 25 cu. yd. 

a. When frequency of testing will provide fewer than five compressive-
strength tests for a given concrete mix, 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; one test at point of placement for each composite sample.  
Perform additional tests when concrete consistency appears to change. 
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3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; 
ASTM C 173, volumetric method, for structural lightweight concrete; one test for 
each composite sample of air-entrained concrete. 

4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 
40 deg F and below and when 90 deg F and above. 

5. Compression Test Specimens:  ASTM C 31; cast and laboratory cure one set of 
four standard cylinder specimens for each composite sample. 

6. Compressive-Strength Tests:  ASTM C 39; test one laboratory-cured specimen 
at 7 days two at 28 days, and hold one specimen in reserve for later testing if 
necessary. 

a. A compressive-strength test shall be the average compressive strength 
from two specimens obtained from same composite sample and tested at 
28 days. 

C. Strength of each concrete mix will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi. 

D. Test results shall be reported in writing to Architect, Structural Engineer, concrete 
manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-
strength tests shall contain Project name, date of concrete placement and testing, 
location of concrete batch in Work, mix identification including design compressive 
strength at 28 days, slump, compressive breaking strength, and type of break for both 
7-and 28-day tests.  Air content and concrete temperature results shall also be 
provided when applicable. 

E. Special inspector shall monitor the installation of post-installed concrete anchors and 
reinforcing.  Before installation of each type anchor or reinforcing begins, the inspector 
shall verify that the contractor’s proposed installation procedure conforms with the 
manufacturer’s printed installation instructions (MPII).  The inspector shall monitor the 
initial installation of each type of anchor or reinforcing to verify conformance with the 
(MPII) and shall monitor periodically thereafter. 

F. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive devices 
will not be used as sole basis for approval or rejection of concrete. 

G. Additional Tests:  Special inspector shall make additional tests of concrete at 
Contractor’s expense when test results indicate that slump, air entrainment, 
compressive strength, or other requirements have not been met, as directed by 
Architect.  Special inspector may conduct tests to determine adequacy of concrete by 
cored cylinders complying with ASTM C 42 or by other methods as directed by 
Architect.  Contractor shall fill core-drilled holes with non-shrink grout unless directed 
otherwise by Architect. 

END OF SECTION 033000 
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SECTION 260500 - ELECTRICAL, GENERAL 

PART 1 – GENERAL 

1.1  FEES   

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

1.2  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. 

1.3  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. 

1.4  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), Americans with 
Disabilities Act (ADA), University of South Carolina Construction Standards and City of 
Columbia Construction Standards. 
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1.5  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. 

1.6  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. 

 B. The work includes: 

  1. Grounding in accordance with specifications, drawings and codes; 
  2. Complete distribution for lighting including power supplies, 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. Provision of handholes and related underground electrical work. 

1.7  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. 

1.8  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. 
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1.9  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:   

  1. Data of request 
  2. Project Name as shown on bid documents 
  3. Requesting Company's Name (if not on letterhead) 
  4. Summery 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. 
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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. 

 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. 
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 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 power supplies 
  2. Lighting controls 
  3. Circuit breakers 
  4. 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, 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. 
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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 irrigation or electrical equipment connected. 

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. 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. 

 C. 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. 

 D. 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. 

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. 

 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. 
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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 260500 
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SECTION 260510 - ELECTRICAL, DEMOLITION 

PART 1 – GENERAL 

1.1  RELATED DOCUMENTS 

 A. The following apply to the work under this Section: 

  1. Section 260500, Electrical, General 
  2. Section 262000, Wiring Systems 

1.2  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. Lighting fixtures, their supports, outlet boxes and appurtenances as indicated; 
  4. Any existing abandoned wiring systems in work areas, including wire, raceways, 

and boxes as indicated; 

 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, 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. 
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1.3  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) 

PART 3 – EXECUTION 

3.1  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 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. 

3.2  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. 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. 

 D. 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. 

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

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

 G. Conduct operations with minimum interference to public or private access. 
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3.3  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. 

3.4  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 260510 

 

 

 

 

 

 

 

  



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project   
 

 
UNDERGROUND ELECTRICAL WORK 260543 - 1  

 

SECTION 260543 - UNDERGROUND ELECTRICAL WORK 

PART 1 – GENERAL 

1.1  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. 

1.2  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 

1.3  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 
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  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 

   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 
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   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 

1.4  DEFINITIONS 

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

1.5  SUBMITTALS 

 A. Preserve record data for the following: 

  1. Handholes, pullboxes and covers 
  2. Raceway, fittings, separators and miscellaneous components 
  3. Warning tape 

1.6  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. 
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PART 2 – PRODUCTS 

2.1  GENERAL REQUIREMENTS FOR RACEWAYS  

 A. Comply with ANSI C2. 

2.2  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. 

2.3   PULL ROPE 

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

2.4  POWER WIRE AND CABLE 

 A. Copper only. 

 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. 

2.5  600-VOLT WIRES AND CABLES 

 A. See Section 262000. 

2.6  600-VOLT WIRE CONNECTOR AND TERMINALS FOR USE WITH COPPER 
CONDUCTORS 

 A. See Section 262000. 

2.7  TAPE 

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

2.8  GROUNDING AND BONDING EQUIPMENT 

 A. UL 467 
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2.9  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 

3.1  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. 

 C. Clear and grub vegetation to be removed and protect vegetation. Remove and stockpile 
topsoil for reapplication. 

3.2  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 
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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. 

 K. All conduits shall be securely fastened in place during construction of the work. 

 L. 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. 

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



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project   
 

 
UNDERGROUND ELECTRICAL WORK 260543 - 7  

 

 N. 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.  

 O. Installation of conduit, fittings, connections, manholes, handholes, and the like shall 
follow the respective utility company specifications and guidelines. 

 P. 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. 

 Q. 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 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. 

  R. 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. 
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  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. 

 S. Grounding Systems: Shall be as indicated, and as required by NFPA 70 and ANSI C2. 

3.3  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. 

3.4  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. 
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3.5  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. 

3.6  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 260543 
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SECTION 262000 - WIRING SYSTEMS 

PART 1 – GENERAL 

1.1  RELATED DOCUMENTS 

 A. Section 260500, Electrical, General, applies to the work under this section. 

1.2  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 

2.1  MANUFACTURERS 

 A Materials of like type shall be manufactured by the same company with the exception 
of lighting fixtures. 

 B. Circuit breakers and the like: General Electric, Siemens-ITE, Square D, Cutler-
Hammer, or approved equal. 

 C. 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. 

 D. Conductors and Cables: Alpha Wire Company, Belden, Cerro Wire, Southwire 
Company, General Cable or approved equal. 

 E. Cable Markers: 3M Company, E-Z Code, Brady, or approved equal. 

 F. Connectors, Lugs and Terminals and the like: 3M Company, Ideal, Thomas and Betts, 
O-Z Electrical Manufacturing Company, or approved equal. 

 G. Wiring Devices and the like: Best Specification Grade; Arrow Hart/Cooper, Hubbell, 
Legrand/P&S, Leviton, or approved equal. 

 H. Fuses:  Bussman, Gould, Littelfuse, or approved equal. 

 I. Grounding Devices, Rods and the like: Cadweld, Thomas and Betts, Appleton, Erico, 
O-Z Electrical Manufacturing Company, or approved equal. 

 J. AC and MC Cable: Not permitted. 
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2.2  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. Fittings for Metal Conduit and Electrical Metallic Tubing: 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. 

 F. Fittings for Rigid Nonmetallic Conduit: NEMA TC3. 

 G. Electrical Nonmetallic Tubing (ENT): Not permitted. 

2.3  CABINETS, JUNCTION BOXES, AND PULL BOXES 

 A. UL 50, hot-dip zinc-coated, code gauge sheet steel, screw cover unless indicated 
otherwise. 

2.4  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 
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gray. The color of the ungrounded conductors in different voltage systems shall be as 
follows: 

  1. 120/208 volt, 3-phase: Phase A - black 
       Phase B - red 
       Phase C - blue 

 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.   

2.5  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. 

2.6  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. 

2.7  PANELBOARDS 

 A. Circuit Breakers: Fed. Spec. W-C-375 thermal magnetic type with interrupting capacity 
as indicated or of 22,000 amperes symmetrical minimum. Breaker terminals shall be 
UL listed as suitable for the type of conductor provided. Plug-in circuit breakers shall 
be provided only where indicated in drawings. 

  1. Multi-pole Breakers: Provide common-trip type with a single operating handle. 
Breaker design shall be such that an overload in one pole automatically causes 
all poles to open.  Maintain phase sequence throughout each panel so that any 
three adjacent breaker poles are connected to Phases A, B, and C, respectively. 

  2. Circuit Breaker with Ground-Fault Circuit Interrupter: UL 1053 and NFPA 70. 
Provide with “push-to-test” button, visible indication of tripped condition, and 
ability to detect a current imbalance of approximately 5 milliamperes. 



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project   
 

 
WIRING SYSTEMS 262000 - 4  
 

2.8  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. 

2.9  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 

3.1  RACEWAYS 

 A. Provide raceways for all conductors and cables. See drawings for raceway types 
approved for various locations and applications in the project. 

 B. Contractor shall size pull and junction boxes. Comply with requirements for dimensions 
and conduit spacings as defined in the NEC Article 314. 

 C. 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. 

 D. Install raceways generally as follows: 

  1. Run concealed raceways in straight lines with long sweep bends and offsets. 
  2. Where raceways turn up out of floor, curved portion shall not be visible. 
  3. Run exposed raceways parallel and perpendicular with building lines. Strap with 

two-hole flat straps; do not use minerallac straps. 
  4. Support raceways within 3' of each outlet box, fitting, or enclosure, and at 10' 

intervals.  Use malleable iron or stamped steel clamps for branch circuit 
raceways; use pipe hangers for feeder raceways. Do not hang conduit with wire, 
perforated strap, or nails. 

  5. Cut all joints square, thread, ream and draw tight. Make bends and offsets with 
standard conduit ells or with an approved bender or hickey. 

  6. No more than three quarter-bends equivalent in any run. 
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  7. Cap raceway ends to prevent entrance of debris during construction. Cap with 
approved pennies, plastic caps or covers; do not tape. 

  8. Complete raceway installation and clean thoroughly before pulling conductors. 
  9. Install expansion fittings with copper bonding jumpers in conduit runs which cross 

building expansion joints. 
  10. 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. 

 E. 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. 

 F. 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. 

 G. 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.  

 H. 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.  

 I. Install raceways of sizes shown in drawings and comply with Table 1 of NEC (latest 
edition). In case of conflict, install larger size. 

 J. 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. 

3.2  JUNCTION BOXES, FITTINGS 

 A. Provide junction boxes as required for power and lighting systems as shown in 
drawings. 

3.3  CONDUCTORS 

 A. Provide conductors in raceways as shown in drawings for service, feeders and branch 
circuits. 
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 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. 

3.4  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 262000 
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SECTION 265100 - LIGHTING SYSTEMS 

PART 1 – GENERAL 

1.1  RELATED DOCUMENTS 

 A. The following apply to the work under this section: 

  1. Section 260500, Electrical, General 
  2. Section 262000, Wiring Systems 

1.2  SCOPE 

 A. Provide lighting fixtures, fixture assemblies, controls and appurtenances as indicated 
on drawings and as required, complete with the required lamps, ballasts, hangers, 
escutcheons, end caps, spacers, foundations and structural supports to make a 
complete, safe and operable system. 

PART 2 – PRODUCTS 

2.1  LIGHTING FIXTURES 

 A. Fixtures scheduled in drawings indicate the type and quality of equipment which will be 
accepted. Substitutions may be considered on the basis of equal lens and ballast 
quality, structural rigidity, and performance. 

 B. Fixtures scheduled generally include metal or acrylic louvers and lenses. The intent of 
these specifications is that 100% virgin acrylic material be furnished where indicated. 
Copolymer and polystyrene lens materials will not be accepted. Lenses may be 
subjected to test on the job by the Engineer. Where prismatic lenses are scheduled, 
minimum thickness shall be 0.125 inch. 

 C. Metal Parts: 

  1. Free of burrs and sharp corners and edges. 
  2. Sheet metal components shall be steel unless otherwise indicated. 
  3. Form and support to prevent warping and sagging. 
  4.  Variations in finishes are unacceptable in the same piece.  

 D. All doors, frames and other internal access shall be smooth operating, free of light 
leakage under operating conditions and designed to permit re-lamping without use of 
tools. Fixtures shall be designed to prevent doors, frames, lenses, diffusers and other 
components from falling accidently during servicing and when secured in operating 
position. 
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 E. Luminaires shall withstand the effects of earthquake motions determined according to 
ASCE/SEI 7.  Luminaires and lamps shall be labeled vibration and shock resistant. 

2.2  LAMPS 

A. LED luminaires/lamps shall have an average rated life of 50,000 hours minimum 

 1. Shall be binned within a three-step MacAdam Ellipse to ensure color consistency 
among luminaries. 

B. Minimum CRI shall be 80 for all LED luminaires. 

C. Color temperature for all lamps shall be 4100 degrees K. 

D. All lamps shall be manufactured by Osram-Sylvania or approved equal by GE or 
Philips. 

2.3     POWER SUPPLIES 

A. Power supplies (LED) shall be provided to suit the voltage applied, regardless of 
whether fixture catalog numbers shown in drawings include designation of voltage or 
not. 

B. Examine plans for switching schemes and provide power supply quantity and 
configuration as required for switching as indicated.  

2.4  TIME SWITCH 

 A. 24-hour, 7-day type with astronomic dial arranged to turn "ON" at set hour, "OFF" at 
set hour, automatically changing the setting each day in accordance with seasonal 
changes of sunset and sunrise. The switch shall be provided with automatically wound 
spring mechanism to keep the switch on time for a minimum of 15 hours following 
failure of normal power and "skip-a-day" capability. The time switch shall be provided 
with a manual on-off by-pass switch. Housing for the time switch shall be surface or 
recess mounted, as indicated. Switch shall be as manufactured by Paragon, Tork, 
Intermatic or approved equal, rated 40 amperes with 4 poles. Drive motor rating shall 
suit voltage of circuits controlled or of voltage specified and switch contact rating shall 
suit voltage of circuits controlled. 

2.5  OUTDOOR 

 A. Luminaires shall be weatherproof and shall be of multiple enclosed type for lamps with 
distribution as indicated. The luminaire shall permit easy access for lamp replacement. 
Glass refractors where specified shall be resistant to thermal shock. Electric discharge 
luminaires shall be provided with a high power factor ballast, regulating, to suit the 
lamp and circuit specified, and mounted integrally in the luminaire. Wiring of luminaires 
shall be internal and rated at 600 volts. Luminaire ballasts shall conform to UL 1029.  
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 B. Brackets and Supports: Brackets and supports shall be steel or aluminum and conform 
to NEMA SH 7 or NEMA SH 5, as applicable, with mountings as indicated. 

PART 3 – EXECUTION 

3.1  INSTALLATION 

A. Comply with NECA 1. 

B. Install luminaires level, plumb and square with finished grade.  

C. Provide LED circuit boards and power supplies in each luminaire. 

D. All supports shall be sized and rated for luminaire weight, able to maintain luminaire 
position during and after servicing and provide support for luminaire without deflection 
of ceiling or wall. 

3.2  EXTERIOR LIGHTING SYSTEMS 

 A. For underground circuits serving outdoor fixtures, cables shall be in accordance with 
the requirements of NFPA 70 and Section 262000. If paving is already in place, 
galvanized steel pipes shall be driven under it. Where conduit installed underground is 
indicated, the conduit shall be field coated with a coal tar base conforming to MIL-C-
18480, per Section 262000, or Schedule 40 PVC conduit, as indicated. Non-current-
carrying parts of outdoor lighting assemblies shall be grounded. The ground conductor 
shall be soft-drawn copper, having a current capacity of at least 20 percent of that of 
the largest conductor to which it is connected, but not smaller than No. 6 AWG and not 
smaller than indicated. Ground conductors shall be connected to a 3/4" x 10' copper-
clad steel ground rod driven at least 11 feet into the ground approximately 3 feet out 
from the base of the pole. After installation is completed, top of the ground rod shall be 
approximately 1 foot below finished grade. All ground connections shall be made with 
direct-burial, solderless connectors or by the molded fusion-welding process. 

END OF SECTION 265100 
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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 "Temporary Facilities and Controls" for temporary utility 
services, construction and support facilities, security and protection facilities, and 
temporary erosion- and sedimentation-control measures. 

2. 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 
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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. 

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 
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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. 
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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. 

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 
Architect. 

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: 
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1. Notify Architect not less than two days in advance of proposed utility 
interruptions. 

2. Do not proceed with utility interruptions without Architect'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. 
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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 



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project 
 

EARTH MOVING 312000 - 1  

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. 

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 Architect.  Authorized 
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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 Architect.  Unauthorized 
excavation, as well as remedial work directed by Architect, 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:  NA 

B. Samples for Verification:  NA 

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. Pre excavation 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. 

F. Permits: Coordinate with architect/engineer. 
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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. 
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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. 
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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. 

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. 
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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 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. 

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. 
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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 

3.8 SUBGRADE INSPECTION 

A. Notify Architect when excavations have reached required subgrade. 

B. If Architect 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 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 Architect, 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 Architect, 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 Architect. 

1. Fill unauthorized excavations under other construction, pipe, or conduit as 
directed by Architect. 
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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 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. 

C. Place soil fill on subgrades free of mud, frost, snow, or ice. 

3.13 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. 
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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. 

3.14 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 pavements, 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 walkways, scarify and recompact top 6 inches (150 mm) below subgrade 
and compact each layer of backfill or fill soil material at 95 percent. 

3. 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. 

3.15 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). 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) 
when tested with a 10-foot (3-m) straightedge. 

3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice. 
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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. 

C. Pavement Shoulders:  Place shoulders along edges of subbase course and base 
course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) 
wide, of satisfactory soil materials and compact simultaneously with each subbase and 
base layer to not less than 95 percent of maximum dry unit weight according to 
ASTM D 698. 

3.17 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. 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: 
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1. Pavement 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. 

E. 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. 

3.18 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 Architect; 
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. 

3.19 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 



University of South Carolina      Project #: H27-Z296 
Park Street Parking Lot Project  
 
 
 

ASPHALT PAVING 321216 - 1 

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: Standard 

Specifications for Highway Construction – Latest Edition. 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: 
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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 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. 
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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 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, Latest Edition, Section 401 and 
Section 403, Type 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, Latest Edition,  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. 
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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 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. 
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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. 

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. 
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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. 

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). 
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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, 
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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. Walkways. 
2. Pads 

B. Related Sections include the following: 

1. Division 03 Section "Cast-in-Place Concrete" for general building applications of 
concrete. 

2. 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: 
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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. 

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: 

a. Contractor's superintendent. 
b. Independent testing agency responsible for concrete design mixtures. 
c. Ready-mix concrete producer. 
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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. 
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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: 
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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: 
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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." 
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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 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. Continue steel reinforcement across construction joints, unless otherwise 
indicated.  Do not continue reinforcement through sides of pavement strips, 
unless otherwise indicated. 

2. Provide tie bars at sides of pavement strips where indicated. 
3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed 

against hardened or partially hardened concrete surfaces. 
4. 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. 

5. Doweled Joints:  Install dowel bars and support assemblies at joints where 
indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete 
bonding to one side of joint. 

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. 
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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. Grooved Joints:  Form contraction joints after initial floating by grooving and 
finishing each edge of joint with grooving tool to a 1/4-inch (6-mm) radius.  
Repeat grooving of contraction joints after applying surface finishes.  Eliminate 
groover marks on concrete surfaces. 

2. 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. 

3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints 
where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent 
concrete bonding to one side of joint. 

4. 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. 
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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 reinforcement, 
dowels, and 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. 

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. 
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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. 

2. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-
finished concrete surface perpendicular to line of traffic to provide a uniform, fine-
line texture. 

3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating 
float-finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-
bristled broom, perpendicular to line of traffic. 

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. 
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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.  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. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm). 
5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm). 
6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 

inch (13 mm). 
7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  

Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm). 
8. Joint Spacing:  3 inches (75 mm). 
9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus. 
10. 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. 
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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 
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. 
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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. 

END OF SECTION 321313 
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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-



 4/2015 

 Page 2 of 5 

 

 

M:\Facilities Resources\Procurement\Memos & Form Letters\USC Suppl Conditions Updated 04-

2015.doc 

visibility fencing equal to ‘Kryptonight’ by Tenax. Safety fencing shall be erected and maintained 

in a neat and orderly fashion throughout the project. 

 

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

than 3 consecutive calendar days. 

 

BEHAVIOR 

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

prohibited. 

 

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

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

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

violation. 

 

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

tobacco-free campus. 

 

HAZARDOUS MATERIALS & SAFETY COMPLIANCE 

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

or sub-contractor(s). 

 

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

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

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

review. 

 

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

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

approved by the USC Project Manager. 

 

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

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

Safety Unit will arrive to assist in the inspection. 

 

LANDSCAPE & TREE PROTECTION 

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

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

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

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

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

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

 

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

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

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

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

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

protection fencing. 

 

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

 

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

protective measures shall be taken:  

 

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

mulch. 

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

mulch. 

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

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

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

supplemented throughout the project to keep matting structurally functional. 

 

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

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

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

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

(for trees over 8”). 

 

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

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

subject to remediation. 

 

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

remediated before final payment is made. 

 

TEMPORARY FACILITIES 

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

arrangements are made with the USC Project Manager. 

 

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

unless prior arrangements are made with the USC Project Manager. 

 

CAMPUS KEYS 

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

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

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

 

WELDING  

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

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

 

PROJECT EVALUATION & CLOSE-OUT 

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

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

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

Performance rating will be established. 

 

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

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

 

CAMPUS VEHICLE EXPECTATIONS 

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

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

Pendleton Street parking garage. 

 

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

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

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

 

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

landscaped areas. 

 

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

responsible for damages and restoration expense. 

 

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

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

 

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

structures, fixtures and signage. 

 

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

Center.  
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GEOTECHNICAL ENGINEERING REPORT 

USC PARKING LOT - PAVEMENTS 

COLUMBIA, SOUTH CAROLINA 

 

Terracon Project No. 73165080 

December 23, 2016 

 

1.0 INTRODUCTION 

This report presents the results of our geotechnical engineering evaluation performed for the 
existing parking lot at the southwest corner of Park Street and Greene Street in Columbia, 
South Carolina. The purpose of these services is to provide information and geotechnical 
engineering recommendations relative to: 

 subsurface soil conditions  groundwater conditions 
 earthwork  pavement design and construction 
  

Our geotechnical engineering scope of work for this project included the advancement of six 
hand auger borings to a depth of approximately 5 feet below existing site grades with 
Kessler DCP testing to estimate the consistency of the soils. Logs of the borings, the Site 
Location Map and the Boring Location Plan are included in Appendix A of this report. The 
results of the laboratory testing performed on soil samples obtained from the site during the 
field exploration are included in Appendix B of this report. Descriptions of the field 
exploration and laboratory testing are included in their respective appendices. 

2.0 PROJECT DESCRIPTION 

2.1 Project Description 

ITEM DESCRIPTION 

Proposed construction 

We understand that USC plans to construct a parking area 
on the property located on the southwest corner of Park 
and Greene Streets in Columbia, SC. The parking area 
will cover about ¾ acre. We understand that the parking 
area will receive only light-duty traffic (cars and passenger 
trucks). 

Grading Presumed to be minimal with modest changes to improve 
surface drainage. 

Cut and fill slopes Assumed to be no steeper than 3H:1V (Horizontal to 
Vertical) 
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2.2 Site Location and Description 

ITEM DESCRIPTION 

Location 
The site is located at the southwest corner of Park and 
Greene Street in Columbia, SC. (Refer to Exhibit A-1 for 
additional information) 

Existing improvements 

Based on a review of the available historic aerial 
photographs, it appears that the site was developed in the 
early 1970’s as a parking lot for the original Carolina 
Coliseum.  
More recently, it was used as a laydown area and site of 
the contractor trailer area for the student housing 
development to its north and south. From a review of 
available aerial photographs, the contractors’ trailers were 

on the east extreme of the area and the remainder was 
used for materials storage. 

Current ground cover 

The area is asphalt paved. The use on the site as a 
laydown area have left much of the existing pavements in 
very poor condition. Photographs of the existing conditions 
are provided in Exhibit A-17 of Appendix A. 

Existing topography Relatively flat. 

3.0 SUBSURFACE CONDITIONS 

3.1 Typical Subsurface Profile 

Specific conditions encountered at each boring location are indicated on the individual 
boring logs included in Appendix A of this report. Stratification boundaries on the boring logs 
represent the approximate location of changes in soil types; in situ, the transition between 
materials may be gradual. Based on the results of the borings, subsurface conditions on the 
project site can be generalized as follows: 

Description Approximate Depth to 
Bottom of Stratum (feet) Material Encountered Density1 

Surface Cover 
1 to 3 inches Asphalt N/A 

3 to 4 inches Stone Base N/A 

Stratum 1 31 to 52 
Existing Fill consisting of 

Silty/Clayey sands/ Sandy clays 
Medium 

dense/Stiff 

Stratum 2 51 Clayey sands Medium dense 
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Description Approximate Depth to 
Bottom of Stratum (feet) Material Encountered Density1 

Note: 
1. Based on Borings B-2 through B-5. 
2. Based on Borings B-5 and B-6. Maximum depth of exploration. 

 

Laboratory tests were conducted on selected soil samples and the test results are presented 
in Appendix B. The standard Proctor test performed on a composite sample from the upper 
3 feet of Borings B-1 through B-6 indicated that the optimum moisture content of the soils is 
10.2 percent. In-situ moisture contents of the tested samples in the upper 3 feet of the soil 
profile were between 7.8 to 23.1 percent but more typically wet of their optimum values. 

Index testing was also performed on the several of the shallow samples collected from the 
borings performed at the site. Fines contents ranged from about 14 to 72 percent, but were 
generally in the twenties and thirties. The Atterberg limits tests indicated liquid limits in the 
forties and plasticity indices in the twenties for the clayey soils.  

3.2 Groundwater Conditions 

Groundwater was not observed in any test boring at the time of field exploration. These 
observations represent groundwater conditions at the time of the field exploration and may 
not be indicative of other times, or at other locations. Groundwater conditions can change 
with varying seasonal and weather conditions, and other factors.  

4.0 RECOMMENDATIONS FOR DESIGN AND CONSTRUCTION  

4.1 General Discussion 

With the exception of the eastern extreme of the site (the former location of the contractors’ 

trailers) which appears to be in fair condition, the existing pavements are in poor to very 
poor condition and have likely exceeded their useful life. In the section of the parking lot 
used as a laydown area, there is widespread alligator cracking, potholes and eruption of the 
subgrade soils through the pavement system. In portions of the area, the asphalt surfacing 
is essentially no longer distinguishable.  Given the disparity between the general area and 
the former location of the contractors’ trailers, we assume that a significant amount of the 
observed distress is due to its exposure to the recent construction traffic. Typical photos of 
current conditions are provided the Photograph Log (Exhibit A-17 in Appendix A).  
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Due to the open condition of the remnants of the pavement system, the shallow soils have 
likely been exposed to various swings in moisture content. Based on the laboratory testing, 
many of the samples of these materials were wet of the optimum moisture content. Given 
that and the rutted/irregular conditions of the existing ground surface, it can be expected that 
the subgrade conditions will be variable and will contain many areas that require repair. 

Mr. Todd, the civil designer, has indicated the planned final topography of the parking area 
will be generally similar to the former conditions, as it will match some of the same entry and 
exit points. We understand that the desire was to attempt to reuse the existing stone base 
remaining from the prior pavement system. However, the test locations indicate that the 
stone base is very thin in most areas (3 to 4 inches) and is likely contaminated with soil 
fines. Based on the conditions observed in the field and the results of the field and 
laboratory testing, we recommend one of the two following options after removing the 
existing asphalt surfacing (where present). 

 Proofroll the subgrade, repair the subgrade as needed to provide uniform subgrade 
support (undercut/replace or dry in place as needed) and cut/fill the area to the 
subgrade needed to allow the placement of the recommended pavement system 
(asphalt and stone base). 

 Proofroll the subgrade, repair the subgrade as needed to provide uniform subgrade 
support (undercut/replace or dry in place as needed), adjust the site grades to 
accommodate the recommended asphalt surfacing and incorporate Portland cement 
into the final subgrade to provide a soil-cement base. 

We note that the size of the site is relatively small and may not be attractive to perspective 
contractors that perform soil-cement/reclamation work. However, it appears that islands in 
the parking lot are limited making it easier to use conventional equipment to perform the 
mixing and compacting. 

In the following sections of this report, we have provided geotechnical engineering 
recommendations for the replacement of the existing pavements. The recommendations 
contained in this report are based upon the results of data presented herein, engineering 
analyses, and our current understanding of the proposed project. 

4.2 Earthwork 

The following presents recommendations for site preparation, excavation, subgrade 
preparation and placement of engineered fills on the project. The recommendations 
presented for design and construction of the pavements are contingent upon following the 
recommendations outlined in this section.  
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Earthwork on the project should be observed and evaluated by Terracon. The evaluation of 
earthwork should include observation and testing of engineered fill, subgrade preparation, 
and other geotechnical conditions exposed during the construction of the project. 

4.2.1 Site Preparation 

All asphalt and any other unsuitable materials should be stripped and removed from the 
construction area. At the discretion of the geotechnical engineer, any stone base 
encountered in appreciable thicknesses below the existing pavement surfacing should also 
be stripped to expose the underlying soils so they can be better evaluated by proofrolling. 
These materials can be stockpiled and reused as structural fill; however, they should not be 
incorporated in the pavement system as they will likely be contaminated with soil during 
removal. Once the contractor’s stripping activities nears completion, we recommend that our 

representative observe the subgrade to identify any remaining pockets of organics or 
unsuitable material that should be removed. 

4.2.2 Subgrade Evaluation and Preparation 

After removing the existing pavement system, the exposed subgrades should be proofrolled 
to check for unstable soil conditions. This is important given that existing fill is present 
across the site and the wet soil conditions indicated by the laboratory testing. Proofrolling 
should be performed with a heavily loaded tandem axle dump truck, scraper or with similar 
approved construction equipment under the observation of a Terracon geotechnical 
engineer. If conditions are found to be unstable and the subgrade cannot be stabilized by 
drying and recompaction of the surficial soils, the subgrade should be undercut to soils that 
would provide a firm base for the compaction of the structural fill. The undercut soils should 
be replaced with compacted structural fill, placed as described in the section 4.2.3 of this 
report. Should proofrolling identify areas of instability, we recommend additional evaluation 
as they may be areas of existing fill. This would include the excavation of test pits and 
density testing to check its composition and consistency. The actual scope of the evaluation 
should be determined in the field by the geotechnical engineer at the time of construction. 

As noted earlier, the surficial soils appear to be wet of their optimum moisture content. 
Exposure after stripping will help to promote drying assuming favorable weather conditions. 
However, additional aeration could be needed to further aid the drying of these soils to lower 
the moisture content to a range consistent with compaction. The contractor should have 
available to him tillage or harrow equipment, deep soil mixers, and the like to moisture 
condition the shallow soils prior to compaction. The contractor should provide time in his 
schedule time to perform the tasks associated the moisture conditioning and compaction 
prior to fill placement. If this work is performed in the traditionally wetter and cooler times of 
the year, considerably more effort should be expected to prepare them.  

The exposed subgrade soils will be composed of silty/clayey sands or sandy clays. Traffic 
exposure to wet subgrades can destabilize otherwise satisfactory conditions, requiring 
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remedial work to repair them. As a precaution, we recommend that once the planned 
subgrade levels have been achieved, the construction traffic be rerouted from planned 
structural area after periods of precipitation to allow them to dry. This should help reduce the 
amount of subgrade repairs required later in the project. 

4.2.3 Material Types 

Engineered fill should meet the following material property requirements: 
 

Fill Type 1 USCS Classification Acceptable Location for Placement 

Imported Structural Fill SM or SC  All locations and elevations 

On-Site Soils  SC,SM, CL 
All locations and elevations. These soils will require 
some moisture adjustment. 

Notes: 
1. Controlled, compacted fill should consist of approved materials that are relatively free of 

organic matter and debris. Frozen material should not be used, and fill should not be placed 
on a frozen subgrade. A sample of each material type should be submitted to the 
geotechnical engineer for evaluation. 

 
4.2.4 Compaction Requirements 

ITEM DESCRIPTION 

Fill Lift Thickness 

8 inches or less in loose thickness when heavy, 
self-propelled compaction equipment is used. 
4 inches in loose thickness when hand-guided 
equipment (i.e. jumping jack or plate compactor) is 
used. 

Compaction Requirements 1 
95% of the material’s standard Proctor maximum 

dry unit weight (ASTM D 698) 

Moisture Content 

Within the range of -2 percent and +2 percent of the 
optimum moisture content as determined by the 
standard Proctor test at the time of placement and 
compaction 

1. We recommend that engineered fill be tested for moisture content and compaction during 
placement. Should the results of the in-place density tests indicate the specified moisture or 
compaction limits have not been met, the area represented by the test should be reworked and 
retested as required until the specified moisture and compaction requirements are achieved. 

 

4.2.5 Excavation 

The boring data indicate that the site soils should generally be excavatable using 
conventional construction equipment. Trenches and other shallow excavations can be 
performed using medium to large, rubber-tired backhoes. Groundwater was not encountered 
in the borings to the 5-foot depth of exploration.  
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As a minimum, all temporary excavations should be sloped or braced as required by 
Occupational Health and Safety Administration (OSHA) regulations to provide stability and 
safe working conditions. Temporary excavations will probably be required during grading 
operations. The grading contractor, by his contract, is usually responsible for designing and 
constructing stable, temporary excavations and should shore, slope or bench the sides of 
the excavations as required, to maintain stability of both the excavation sides and bottom. 
All excavations should comply with applicable local, state and federal safety regulations, 
including the current OSHA Excavation and Trench Safety Standards. 

Construction site safety is the sole responsibility of the contractor who controls the means, 
methods and sequencing of construction operations. Under no circumstances shall the 
information provided herein be interpreted to mean that Terracon is assuming any 
responsibility for construction site safety or the contractor's activities; such responsibility 
shall neither be implied nor inferred. 

4.2.6 Construction Considerations 

Upon completion of filling and grading, care should be taken to maintain the subgrade 
moisture content prior to construction of pavements. Construction traffic over the completed 
subgrade should be avoided to the extent practical. The site should also be graded to 
prevent ponding of surface water on the prepared subgrades or in excavations. If the 
subgrade should become frozen, desiccated, saturated, or disturbed, the affected material 
should be removed or these materials should be scarified, moisture conditioned, and 
recompacted prior to pavement construction. 

The geotechnical engineer should be retained during the construction phase of the project to 
observe earthwork and to perform necessary tests and observations during subgrade 
preparation; proofrolling; placement and compaction of controlled compacted fills; and 
backfilling of excavations into the completed subgrade. 

4.3 Pavements 

4.3.1 Pavement Thickness Design 

The pavement areas will be subjected to automobile traffic. For the purposes of this 
evaluation, we have assumed that the 18-kip equivalent single axle load (ESAL) applications 
during the 20-year analysis period will be less than 10,000 ESALs. 
 
Based on the laboratory testing performed on select samples of the surficial site soils, the 
site soils or new compacted structural fill of similar properties should provide a CBR value of 
about 13. A CBR value of 7 was considered in our design, considering variations in the soil 
and moisture content conditions. This assumes that the existing subgrade soils have been 
proofrolled in the presence of a Terracon representative to delineate any loose subgrade 
areas and repaired as needed to provide a stable subgrade. Subgrade preparation in the 
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pavement areas should be performed as outlined in the Section 4.2 of this report. Our 
recommendations for pavement replacement are summarized in the table below. 

Material 
Layer Thickness (inches) 

Conventional 
Pavement 

Alternate 
Pavement 

HMA Surface Course 1 2 2  

Prime Coat (If required) 0.30 gal/sy 0.30 gal/sy 

GAB Stone Base Course1 6 - 

Soil – Cement Base1 - 82 

1. See “General Design Recommendations” section below.  
2. A soil-cement mix design should be performed to determine the proper amount of cement to 

be added. The target strength of the mix is about 400 psi at 7 days. 

 
The above sections represent minimum thicknesses and, as such, periodic maintenance 
should be anticipated. Pavements subjected to high traffic volumes and heavy trucks require 
thicker pavement sections.  

4.3.2 General Design Recommendations 

Aggregate base course should be SCDOT Graded Aggregate Base (SCDOT Section 305). 
Asphaltic cement concrete should be an approved mix design selected from the current 
SCDOT Standard Type C (SCDOT Section 402 and 403). Compaction levels of the asphalt 
and Macadam Base Course materials should conform to SCDOT requirements. 

Transitions from dissimilar paving materials should be thickened and then tapered to the 
design section within about 5 feet.  Isolation joints should be used at penetrations within the 
paving and at the termination of the paving to allow free relative movement.   

Future performance of pavements constructed on the site will be dependent upon 
maintaining stable moisture content of the subgrade soils; and, providing for a planned 
program of preventative maintenance. The performance of all pavements can be enhanced 
by minimizing excess moisture that can reach the subgrade soils. The following 
recommendations should be considered at minimum: 

 Site grading at a minimum 2 percent grade away from the pavements; 
 Sealing all landscaped areas in, or adjacent to pavements to reduce moisture 

migration to subgrade soils; 
 Placing compacted backfill against the exterior side of curb and gutter; and, 
 Placing curb, gutter and/or sidewalk directly on subgrade soils without the use of 

base course materials. 
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4.3.3 Cement Modified Subbase Construction Recommendations 

The soil-cement stabilization of the pavement base should be performed in general 
accordance with the “Suggested Specifications for Soil-Cement Base Course Construction” 
prepared by the Portland Cement Association (Document No. IS008). The construction 
requirements are as indicated in Section 4.3 of the noted publication for Mixed-in-Place 
Method. Below, we have reiterated key steps of the process. 

 Subgrade conditions (shape, grade, etc.) should be verified by the engineer prior to 
beginning the stabilization process. All subgrade instability issues should be resolved 
prior to that time. 

 Mixing activities should not occur during periods when the soils are frozen or when it 
will not be possible to maintain the recommended moisture content in the soil. 

 The moisture content of the soil mixture should be within 2 percent of the optimum 
moisture or adjusted to be so. 

 The cement should be spread in a regulated manner so that the recommended 
quantity can be evenly spread and in a way that will limit losses due to dust. If a 
slurry placement is used, spreading should begin within 60 minutes of mixing the 
slurry and mixing of the cement and soil should begin within 30 minutes of cement 
placement. 

 Once the Type II cement is placed, mix until the layer is of uniform color and has the 
required moisture content throughout the layer. Excavations should be made at 
regular intervals to see the cement has been uniformly mixed. 

 Adjust the moisture content to within 2±-percent of the optimum moisture and 
compact the layer to a minimum compaction requirement of 98 percent of the 
standard Proctor based on a 5 test moving average with no test below 96 percent. 
No area should be left undisturbed for more than 30 minutes and the entire 
compaction process should be completed in 2 hours from the start of mixing. All 
finishing work should be completed in 4 hours from start of mixing. Fogging should 
be performed to limit the loss of moisture. 

 At the end of each day’s construction, a straight transverse construction joint should 

be formed by cutting back into the completed work to form a true vertical face. 

 The completed area should be cured for a period of 7 days either by means of 
applying a sealing layer or by the application of a continuous fog. The completed 
areas should be protected from traffic during the 7-day curing period and until 
authorized by the engineer. Compressive strength samples should be collected 
periodically to verify the mixture’s in-place strength. 
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Terracon considers the soil-cement process to be a specialty construction service. 
Therefore, we recommend that the selected construction firm have at least 5 years of 
experience in this field. Representative projects should be submitted for review in the 
bidding process. 

A test strip of about 100 feet should be established prior to commencing the general work to 
check the contractor’s procedures for mixing and compacting the soil-cement layer. The 
cement application rates can be determined at this time. Typically, this is done by spreading 
the cement with the production equipment over an area covered by plywood of sufficient 
length to verify the uniformity of the application. Several attempts may be needed to 
accurately adjust the flow rate and equipment speed. 

4.3.4 General Construction Considerations 

We recommend the pavement areas be rough graded and then thoroughly proofrolled with a 
loaded tandem-axle dump truck. Areas where unsuitable conditions are located should be 
repaired by replacing the materials with properly compacted fill.  

Preventative maintenance should be planned and provided through an on-going pavement 
management program in order to enhance future pavement performance. Preventative 
maintenance activities are intended to slow the rate of pavement deterioration, and to 
preserve the pavement investment. Preventative maintenance consists of both localized 
maintenance (e.g. crack and joint sealing and patching) and global maintenance (e.g. 
surface sealing). Preventative maintenance is usually the first priority when implementing a 
planned pavement maintenance program and provides the highest return on investment for 
pavements. Prior to implementing any maintenance, additional engineering observation is 
recommended to determine the type and extent of preventative maintenance. 

5.0 GENERAL COMMENTS 

Terracon should be retained to review the final design plans and specifications so 
comments can be made regarding interpretation and implementation of our geotechnical 
recommendations in the design and specifications. Terracon also should be retained to 
provide testing and observation during excavation, grading and construction phases of the 
project. 

The analysis and recommendations presented in this report are based upon the data 
obtained from the borings performed at the indicated locations and from other information 
discussed in this report. This report does not reflect variations that may occur between 
borings, across the site, or due to the modifying effects of weather. The nature and extent of 
such variations may not become evident until during or after construction. If variations 
appear, we should be immediately notified so that further evaluation and supplemental 
recommendations can be provided.  
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The scope of services for this project does not include either specifically or by implication 
any environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or 
identification or prevention of pollutants, hazardous materials or conditions. If the owner is 
concerned about the potential for such contamination or pollution, other studies should be 
undertaken. 

This report has been prepared for the exclusive use of our client for specific application to 
the project discussed and has been prepared in accordance with generally accepted 
geotechnical engineering practices. No warranties, either express or implied, are intended or 
made. Site safety, excavation support, and dewatering requirements are the responsibility of 
others. In the event that changes in the nature, design, or location of the project as outlined 
in this report are planned, the conclusions and recommendations contained in this report 
shall not be considered valid unless Terracon reviews the changes and either verifies or 
modifies the conclusions of this report in writing.  
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Field Exploration Description 

Six hand auger test borings were drilled at the site on October 10, 2016. The borings were 
drilled to a depth approximately 5 feet below the existing pavement system at the 
approximate locations shown on the Exploration Plan, Exhibit A-2 and Boring Location Plan, 
Exhibit A-3.  

The borings were located in the field by using the proposed site plan and measuring from 
existing property lines. Distances were measured from the various identifiable structures on 
the noted sources. The boring locations shown on the Boring Location Plan are approximate 
and should be considered accurate only to the degree implied by the method of location. 

The test borings were hand augured and penetration testing using the Kessler Dynamic 
Cone Penetrometer (DCP) was performed continuously with data collected at 2-inch 
increments. The penetrometer values represent the number of blows of a standardized 
hammer required to advance the penetrometer in 2” increments and are an indication of the 

consistency or density of the soil. 

Representative disturbed soil samples were obtained from the borings and were placed in 
sealed containers and returned to our laboratory where our engineer visually reviewed and 
classified them. The purposes of this review were to check the drillers’ field classifications 

and visually estimate the soils’ relative constituents (sand, clay, etc.). The soil types and 
penetrometer values are shown on the Boring Logs. These records represent our 
interpretation of the field conditions based on the driller’s field logs and our engineer’s 

review of the soil samples. The lines designating the interfaces between various strata 
represent approximate boundaries only, as transitions between materials may be gradual.  

At the conclusion of the drilling activities, the borings were checked for the presence of 
groundwater. After which, the borings were backfilled with the auger cuttings. 

Our exploration services include storing the collected soil samples and making them 
available for inspection for 60 days from the report date. The samples will then be discarded 
unless requested otherwise. 
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Page 1 of 1

Advancement Method:
Hand Auger

Abandonment Method:
Borings backfilled with soil cuttings upon completion.
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 DCP TEST DATA

Project: USC Pavements B-1   Date: 13-Oct-16
Location: Park and Greene Streets   Soil Type(s): Type in the soil type

No. of Accumulative Type of
Blows Penetration Hammer

(mm)
10 50 1
13 100 1
11 150 1
4 200 1
5 250 1
6 300 1
5 350 1
4 400 1
3 450 1
4 500 1
3 550 1
2 600 1
2 650 1
2 700 1
2 750 1
2 800 1
2 850 1
2 900 1
1 950 1
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 DCP TEST DATA

Project: USC Pavements B-2   Date: 13-Oct-16
Location: Park and Greene Streets   Soil Type(s): Type in the soil type

No. of Accumulative Type of
Blows Penetration Hammer

(mm)
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 DCP TEST DATA

Project: USC Pavements B-3   Date: 13-Oct-16
Location: Park and Greene Streets   Soil Type(s): Type in the soil type

No. of Accumulative Type of
Blows Penetration Hammer

(mm)
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 DCP TEST DATA

Project: USC Pavements B-4   Date: 13-Oct-16
Location: Park and Greene Streets   Soil Type(s): Type in the soil type

No. of Accumulative Type of
Blows Penetration Hammer

(mm)
4 50 1
13 100 1
8 150 1
8 200 1
10 250 1
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 DCP TEST DATA

Project: USC Pavements B-5   Date: 13-Oct-16
Location: Park and Greene Streets   Soil Type(s): Type in the soil type

No. of Accumulative Type of
Blows Penetration Hammer

(mm)
4 50 1
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6 200 1
13 250 1
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 DCP TEST DATA

Project: USC Pavements B-6   Date: 13-Oct-16
Location: Park and Greene Streets   Soil Type(s): Type in the soil type

No. of Accumulative Type of
Blows Penetration Hammer

(mm)
2 50 1
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PHOTOGRAPH LOG 

 

 
 

Photo 1: General area of existing pavement surfacing 
 

 
Photo 2: Medium to high severity alligator cracks near Boring B-3 



Geotechnical Engineering Report   
USC Parking Lot - Pavements ■ Columbia, SC 
December 23, 2016 ■ Terracon Project No. 73165080 
 
 

Responsive ■ Resourceful ■ Reliable   Exhibit A-17 
 

 

 
Photo 3: High severity alligator cracks near Boring B-4  

 

 
Photo 4: Longitudinal and transverse cracking near Boring B-2 
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Laboratory Testing Description 

Samples retrieved during the field exploration were taken to the laboratory for further 
observation by the project geotechnical engineer and were classified in accordance with the 
Unified Soil Classification System (USCS) described in Appendix C. At that time, the field 
descriptions were confirmed or modified as necessary and an applicable laboratory testing 
program was formulated to determine engineering properties of the subsurface materials.  

Laboratory tests were conducted on selected soil samples and the test results are presented in 
this appendix. The laboratory test results were used for the geotechnical engineering analyses, 
and the development of foundation and earthwork recommendations. Laboratory tests were 
performed in general accordance with the applicable ASTM, local or other accepted standards. 

Selected soil samples obtained from the site were tested for the following engineering 
properties: 

 Fines Content                                         ASTM D1140-06 
 Moisture Content                                        ASTM D2216-10 
 Compaction Characteristics of Soil using Standard Effort  ASTM D698-12 
 California Bearing Ratio (CBR)     ASTM D1883-07 
 Atterberg Limits       ASTM D4318-10 
 Particle-Size Distribution (Gradation) of Soils                  ASTM D6913-04 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
  



B-1 to B-6 0 - 3 22.8 12.2 65.0

B-1 0 - 1 26.3  12.1

B-2 0 - 1 24.0  16.0

B-2 1 - 2 SANDY LEAN CLAY(CL) 46 26 20 57.1  23.1

B-3 0 - 1 LEAN CLAY with SAND(CL) 45 22 23 72.0  21.7

B-3 2 - 3 13.0

B-4 1 - 2 23.4  11.8

B-5 0 - 1 38.5  15.7

B-5 2 - 3 30.2  10.4

B-6 0 - 1 14.6  7.8

Sheet  1  of  1

Summary of Laboratory Results

Depth USCS Classification
and Soil Description

Compressive
Strength

(tsf)

%
<#200
Sieve

Dry
Density

(pcf)

Water
Content

(%)

BORING
ID

Liquid
Limit

Plastic
Limit

Plasticity
Index

%
Gravel

%
Sand

%
Silt

%
Clay

521 Clemson Rd
Columbia, SC

PROJECT NUMBER:  73165080
PROJECT:  USC Parking Lot - Pavements

SITE:  Park and Green Streets
           Columbia, South Carolina

CLIENT:  University of South Carolina
                Columbia, South Carolina

EXHIBIT: B-2

LA
B

O
R

A
T

O
R

Y
 T

E
S

T
S

 A
R

E
 N

O
T

 V
A

LI
D

 IF
 S

E
P

A
R

A
T

E
D

 F
R

O
M

 O
R

IG
IN

A
L

 R
E

P
O

R
T

.  
  O

LD
-L

A
B

 S
U

M
M

A
R

Y
: 

U
S

C
S

  7
31

65
08

0
.G

P
J 

 T
E

R
R

A
C

O
N

20
12

.G
D

T
  1

0/
2

0/
16



0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

0.0010.010.1110100

B-1 to B-6

0.1630.4639.5

6 16 20 30 40 501.5 2006 810

12.2

14

LL PL PI

41 3/4 1/2 60

fine

B-1 to B-6

GRAIN SIZE IN MILLIMETERS

P
E

R
C

E
N

T
 F

IN
E

R
 B

Y
 W

E
IG

H
T

coarse fine

%Silt  %Fines  %Clay

HYDROMETERU.S. SIEVE OPENING IN INCHES U.S. SIEVE NUMBERS

D100

Cc Cu

SILT OR CLAY

4

%Sand%GravelD30 D10

0 - 3

3/8 3 100 1403 2

COBBLES
GRAVEL SAND

65.0

D60

coarse medium

  Boring ID                Depth

  Boring ID                Depth

GRAIN SIZE DISTRIBUTION

0 - 3

ASTM D422 / ASTM C136

WC (%)USCS Classification

22.8

521 Clemson Rd
Columbia, SC

PROJECT NUMBER:  73165080
PROJECT:  USC Parking Lot - Pavements

SITE:  Park and Green Streets
           Columbia, South Carolina

CLIENT:  University of South Carolina
                Columbia, South Carolina

EXHIBIT: B-3

LA
B

O
R

A
T

O
R

Y
 T

E
S

T
S

 A
R

E
 N

O
T

 V
A

LI
D

 IF
 S

E
P

A
R

A
T

E
D

 F
R

O
M

 O
R

IG
IN

A
L

 R
E

P
O

R
T

.  
  G

R
A

IN
 S

IZ
E

: U
S

C
S

-2
  7

31
65

0
80

.G
P

J 
 T

E
R

R
A

C
O

N
20

15
.G

D
T

  1
0/

1
9/

16



75

80

85

90

95

100

105

110

115

120

125

130

135

0 5 10 15 20 25 30 35 40 45

Test Method

Remarks:

TEST RESULTS

PIPLLL

ATTERBERG LIMITS

PCF

%
 Maximum Dry Density

 Optimum Water Content

123.6

% Percent Fines

ASTM D698 Method A

10.2

22.8

D
R

Y
 D

E
N

S
IT

Y
, p

cf

WATER CONTENT, %

ZAV for G
s  = 2.8

ZAV for G
s  = 2.7

ZAV for G
s  = 2.6

Source of Material

Description of Material

MOISTURE-DENSITY RELATIONSHIP
ASTM D698/D1557

B-1 to B-6 @ 0 - 3 feet

521 Clemson Rd
Columbia, SC

PROJECT NUMBER:  73165080
PROJECT:  USC Parking Lot - Pavements

SITE:  Park and Green Streets
           Columbia, South Carolina

CLIENT:  University of South Carolina
                Columbia, South Carolina

EXHIBIT: B-4
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JOB NAME  : DATE   :
JOB NO.  : SAMPLE NO.  :

BORING / PIT NO.  : LIQUID LIMIT , %  :
DEPTH / ELEV.: PLASTICITY INDEX , %  :

SOIL DESCRIPITION  : FINES , %  :

521 Clemson Road Performed by: T.D
Columbia, SC 29229 Reviewed by: R.S

CALIFORNIA BEARING RATIO ( CBR ) TEST REPORT 
( ASTM D1883 )
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APPENDIX C 
SUPPORTING DOCUMENTS 

 



Trace
With
Modifier

Water Level After
a Specified Period of Time

GRAIN SIZE TERMINOLOGYRELATIVE PROPORTIONS OF SAND AND GRAVEL

Trace
With
Modifier

Standard Penetration or
N-Value

Blows/Ft.

Descriptive Term
(Consistency)

Loose

Very Stiff

Exhibit C-1
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PLASTICITY DESCRIPTION
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DESCRIPTION OF SYMBOLS AND ABBREVIATIONS
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(Density)
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_
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Water levels indicated on the soil boring
logs are the levels measured in the
borehole at the times indicated.
Groundwater level variations will occur
over time. In low permeability soils,
accurate determination of groundwater
levels is not possible with short term
water level observations.

CONSISTENCY OF FINE-GRAINED SOILS

(50% or more passing the No. 200 sieve.)
Consistency determined by laboratory shear strength testing, field

visual-manual procedures or standard penetration resistance

DESCRIPTIVE SOIL CLASSIFICATION

> 8,000

Unless otherwise noted, Latitude and Longitude are approximately determined using a hand-held GPS device. The accuracy
of such devices is variable. Surface elevation data annotated with +/- indicates that no actual topographical survey was
conducted to confirm the surface elevation. Instead, the surface elevation was approximately determined from topographic
maps of the area.

Soil classification is based on the Unified Soil Classification System. Coarse Grained Soils have more than 50% of their dry
weight retained on a #200 sieve; their principal descriptors are: boulders, cobbles, gravel or sand. Fine Grained Soils have
less than 50% of their dry weight retained on a #200 sieve; they are principally described as clays if they are plastic, and
silts if they are slightly plastic or non-plastic. Major constituents may be added as modifiers and minor constituents may be
added according to the relative proportions based on grain size. In addition to gradation, coarse-grained soils are defined
on the basis of their in-place relative density and fine-grained soils on the basis of their consistency.
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Exhibit C-2 

UNIFIED SOIL CLASSIFICATION SYSTEM 

Criteria for Assigning Group Symbols and Group Names Using Laboratory Tests A 
Soil Classification 

Group 
Symbol Group Name B 

Coarse Grained Soils: 
More than 50% retained 
on No. 200 sieve 

Gravels: 
More than 50% of 
coarse fraction retained 
on No. 4 sieve 

Clean Gravels: 
Less than 5% fines C 

Cu  4 and 1  Cc  3 E GW Well-graded gravel F 
Cu  4 and/or 1  Cc  3 E GP Poorly graded gravel F 

Gravels with Fines: 
More than 12% fines C 

Fines classify as ML or MH GM Silty gravel F,G,H 
Fines classify as CL or CH GC Clayey gravel F,G,H 

Sands: 
50% or more of coarse 
fraction passes No. 4 
sieve 

Clean Sands: 
Less than 5% fines D 

Cu  6 and 1  Cc  3 E SW Well-graded sand I 
Cu  6 and/or 1  Cc  3 E SP Poorly graded sand I 

Sands with Fines: 
More than 12% fines D 

Fines classify as ML or MH SM Silty sand G,H,I 
Fines classify as CL or CH SC Clayey sand G,H,I 

Fine-Grained Soils: 
50% or more passes the 
No. 200 sieve 

Silts and Clays: 
Liquid limit less than 50 

Inorganic: 
PI  7 and plots on or above “A” line J CL Lean clay K,L,M 
PI  4 or plots below “A” line J ML Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OL 
Organic clay K,L,M,N 

Liquid limit - not dried Organic silt K,L,M,O 

Silts and Clays: 
Liquid limit 50 or more 

Inorganic: 
PI plots on or above “A” line CH Fat clay K,L,M 
PI plots below “A” line MH Elastic Silt K,L,M 

Organic: 
Liquid limit - oven dried 

 0.75 OH 
Organic clay K,L,M,P 

Liquid limit - not dried Organic silt K,L,M,Q 
Highly organic soils: Primarily organic matter, dark in color, and organic odor PT Peat 
 

A Based on the material passing the 3-inch (75-mm) sieve 
B If field sample contained cobbles or boulders, or both, add “with cobbles 

or boulders, or both” to group name. 
C Gravels with 5 to 12% fines require dual symbols:  GW-GM well-graded 

gravel with silt, GW-GC well-graded gravel with clay, GP-GM poorly 
graded gravel with silt, GP-GC poorly graded gravel with clay. 

D Sands with 5 to 12% fines require dual symbols:  SW-SM well-graded 
sand with silt, SW-SC well-graded sand with clay, SP-SM poorly graded 
sand with silt, SP-SC poorly graded sand with clay 

E Cu = D60/D10     Cc = 
6010

2

30

DxD

)(D
 

F If soil contains  15% sand, add “with sand” to group name. 
G If fines classify as CL-ML, use dual symbol GC-GM, or SC-SM. 

H If fines are organic, add “with organic fines” to group name. 
I If soil contains  15% gravel, add “with gravel” to group name. 
J If Atterberg limits plot in shaded area, soil is a CL-ML, silty clay. 
K If soil contains 15 to 29% plus No. 200, add “with sand” or “with gravel,” 

whichever is predominant. 
L If soil contains  30% plus No. 200 predominantly sand, add “sandy” to 

group name. 
M If soil contains  30% plus No. 200, predominantly gravel, add 

“gravelly” to group name. 
N PI  4 and plots on or above “A” line. 
O PI  4 or plots below “A” line. 
P PI plots on or above “A” line. 
Q PI plots below “A” line. 
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	SE-310
	INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES
	AGENCY/OWNER:  University of South Carolina
	PROJECT NAME:  Park Street Parking Lot Project
	PROJECT NUMBER:  H27-Z296
	PROJECT LOCATION:  Southwest corner of Park Street and Greene Street intersection - Columbia SC
	DESCRIPTION OF PROJECT/SERVICES:  Removal of existing pavement/gravel/grass area and construction of asphalt paved parking lot for 93 spaces with new curb and gutter, sidewalk and concrete retaining wall. Small and minority participation encouraged.
	PROJECT DELIVERY METHOD:   Design-Bid-Build
	All questions & correspondence concerning this Invitation shall be addressed to the A/E.
	A/E NAME:  RB Todd Consulting Engineers, Inc.
	A/E CONTACT:  Bruce Todd, P.E., LEED AP BD+C
	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
	agency project coordinator:  Thatcher Hurt
	ADDRESS: Street/PO Box:  1300 Pickens Street
	City:  Columbia  State:  SC  ZIP:  29208-     
	EMAIL:  HURTTH@mailbox.sc.edu  TELEPHONE:  803-457-5138
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	BID SUBMITTED TO:  University of South Carolina
	FOR: PROJECT  NAME:  Park Street Parking Lot Project
	PROJECT  NUMBER:  H27-Z296
	OFFER
	ADDENDA:   #1   #2   #3   #4   #5
	ALTERNATE # 1 (Brief Description):   NA
	ALTERNATE # 2 (Brief Description):   NA
	(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)
	ALTERNATE # 3 (Brief Description):   NA
	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:
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	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 SCOSE Version of the AIA A701, Instructions to Bid...
	TELEPHONE:
	EMAIL:
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	PRINT NAME:
	Title:
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	(8) A201 Scan
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	(14) SE-380 - Change Order to Construction Contract
	AUTHORIZED BY:  DATE:      

	(15) Cover Sheet - Tech Specs
	(16) 011000 Summary.Park Street
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. 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:  USC Park Street Parking Lot Project
	1. Project Location: Southwest corner of Park Street and Greene Street intersection - Columbia SC

	B. Owner:  University of South Carolina
	1. Owner's Representative:  Thatcher Hurt

	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/gravel/grass area and construction of asphalt paved parking lot for 93 spaces with new curb and gutter, sidewalk and concrete retaining wall. Small and minority participation encouraged.


	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 unlimited use of premises for construction operations.
	B. Use of Site:  Limit use of premises to areas within the 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 Full Substantial Completion, provided such occupancy does not interfere with completio...
	1. Engineer will prepare a Certificate of Substantial Completion for each specific portion of the Work to be occupied before Owner occupancy.
	2. The owner will obtain a Certificate of Occupancy from OSE 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)

	(17) 012600 Contract Modification Procedures.Park Street
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. 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. None


	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 – 380 “Change Order to Construction Contract” with appropriate documentation attached.


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

	(18) 012900 Payment Procedures.Park Street
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. 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)

	(19) 013100 Project Management And Coordination.Park Street
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. 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. Administrative and supervisory personnel.
	2. Project meetings.
	3. Requests for Interpretation (RFIs).

	B. Related Sections include the following:
	1. 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. Submit manufacturer information on Air Release Valve in PDF form to Engineer for review and approval.

	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 descriptions, measurements, photos, Product Data, 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)

	(20) 014000 Quality Requirements.Park Street
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. 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. None


	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
	1. N/A


	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.



	(21) 017300 Execution.Park Street
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. General provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes general procedural requirements governing execution of the Work including, but not limited to, the following:
	1. Construction layout.
	2. Field engineering and surveying.
	3. General installation of products.
	4. Coordination of Owner-installed products.
	5. Progress cleaning.
	6. Starting and adjusting.
	7. Protection of installed construction.
	8. Correction of the Work.

	B. Related Sections include the following:
	1. Division 01 Section "Project Management and Coordination" for procedures for coordinating field engineering with other construction activities.
	2. Division 01 Section "Closeout Procedures" for submitting final property survey with Project Record Documents, recording of Owner-accepted deviations from indicated lines and levels, and final cleaning.


	1.3 SUBMITTALS
	A. Final Record Drawing Survey. Survey to indicate limits of pavement removed and replaced and areas of sealed existing pavement

	1.4 QUALITY ASSURANCE
	A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to practice in jurisdiction where Project is located and who is experienced in providing land-surveying services of the kind indicated.


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Existing Utilities:  The existence and location of underground and other utilities and construction indicated as existing are not guaranteed.  Before beginning sitework, investigate and verify the existence and location of underground utilities and...
	1. Before construction, verify the location and invert elevation at points of connection of sanitary sewer, storm sewer, and water-service piping; telephone and underground electrical services.
	2. Furnish location data for work related to Project that must be performed by public utilities serving Project site.

	B. Acceptance of Conditions:  Examine substrates, areas, and conditions, with Installer or Applicator present where indicated, for compliance with requirements for installation tolerances and other conditions affecting performance.  Record observations.

	3.2 PREPARATION
	A. Existing Utility Information:  Furnish information to local utility that is necessary to adjust, move, or relocate existing utility structures, utility poles, lines, services, or other utility appurtenances located in or affected by construction.  ...
	B. Field Measurements:  Take field measurements as required to fit the Work properly.  Recheck measurements before installing each product.  Where portions of the Work are indicated to fit to other construction, verify dimensions of other construction...
	C. Review of Contract Documents and Field Conditions:  Immediately on discovery of the need for clarification of the Contract Documents, submit a request for information to Engineer.  Include a detailed description of problem encountered, together wit...

	3.3 CONSTRUCTION LAYOUT
	A. Verification:  Before proceeding to lay out the Work, verify information shown in bid documents, relative field conditions.  If discrepancies are discovered, notify Engineer  promptly.
	B. General:  Engage a land surveyor to lay out the Work using accepted surveying practices.
	1. Establish benchmarks and control points to set lines and levels at each story of construction and elsewhere as needed to locate each element of Project.
	2. Inform installers of lines and levels to which they must comply.
	3. Check the location, level and plumb, of every major element as the Work progresses.
	4. Notify Engineer when deviations from required lines and levels exceed allowable tolerances.
	5. Close site surveys with an error of closure equal to or less than the standard established by authorities having jurisdiction.

	C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, fill and topsoil placement, utility slopes, and invert elevations.
	D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, building foundations, column grids, and floor levels, including those required for mechanical and electrical work.  Transfer survey markings and elevations for ...
	E. Record Log:  Maintain a log of layout control work.  Record deviations from required lines and levels.  Include beginning and ending dates and times of surveys, weather conditions, name and duty of each survey party member, and types of instruments...

	3.4 FIELD ENGINEERING
	A. Identification:  Contractor will identify existing benchmarks, control points, and property corners.
	B. Reference Points:  Locate existing permanent benchmarks, control points, and similar reference points before beginning the Work.  Preserve and protect permanent benchmarks and control points during construction operations.
	1. Do not change or relocate existing benchmarks or control points without prior written approval of Engineer.  Report lost or destroyed permanent benchmarks or control points promptly.  Report the need to relocate permanent benchmarks or control poin...
	2. Replace lost or destroyed permanent benchmarks and control points promptly.  Base replacements on the original survey control points.

	C. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on Project site, referenced to data established by survey control points.  Comply with authorities having jurisdiction for type and size of benchmark.
	1. Record benchmark locations, with horizontal and vertical data, on Project Record Documents.
	2. Where the actual location or elevation of layout points cannot be marked, provide temporary reference points sufficient to locate the Work.
	3. Remove temporary reference points when no longer needed.  Restore marked construction to its original condition.


	3.5 INSTALLATION
	A. General:  Locate the Work and components of the Work accurately, in correct alignment and elevation, as indicated.
	1. Make vertical work plumb and make horizontal work level.
	2. Where space is limited, install components to maximize space available for maintenance and ease of removal for replacement.

	B. Comply with manufacturer's written instructions and recommendations for installing products in applications indicated.
	C. Install products at the time and under conditions that will ensure the best possible results.  Maintain conditions required for product performance until Substantial Completion.
	D. Conduct construction operations so no part of the Work is subjected to damaging operations or loading in excess of that expected during normal conditions of occupancy.
	E. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels.
	F. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not indicated, arrange joints for the best visual effect.  Fit exposed connections together to form hairline joints.
	G. Hazardous Materials:  Use products, cleaners, and installation materials that are not considered hazardous.

	3.6 PROGRESS CLEANING
	A. General:  Clean Project site and work areas daily, including common areas.  Coordinate progress cleaning for joint-use areas where more than one installer has worked.  Enforce requirements strictly.  Dispose of materials lawfully.
	1. Comply with requirements in NFPA 241 for removal of combustible waste materials and debris.
	2. Do not hold materials more than 7 days during normal weather or 3 days if the temperature is expected to rise above 80 deg F.
	3. Containerize hazardous and unsanitary waste materials separately from other waste.  Mark containers appropriately and dispose of legally, according to regulations.

	B. Site:  Maintain Project site free of waste materials and debris.
	C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary for proper execution of the Work.
	1. Remove liquid spills promptly.
	2. Where dust would impair proper execution of the Work, broom-clean or vacuum the entire work area, as appropriate.

	D. Installed Work:  Keep installed work clean.
	E. Waste Disposal:  Burying or burning waste materials on-site will not be permitted.  Washing waste materials down sewers or into waterways will not be permitted.
	F. During handling and installation, clean and protect construction in progress and adjoining materials already in place.  Apply protective covering where required to ensure protection from damage or deterioration at Substantial Completion.
	G. Clean and provide maintenance on completed construction as frequently as necessary through the remainder of the construction period.  Adjust and lubricate operable components to ensure operability without damaging effects.
	H. Limiting Exposures:  Supervise construction operations to assure that no part of the construction, completed or in progress, is subject to harmful, dangerous, damaging, or otherwise deleterious exposure during the construction period.

	3.7 PROTECTION OF INSTALLED CONSTRUCTION
	A. Provide final protection and maintain conditions that ensure installed Work is without damage or deterioration at time of Substantial Completion.

	3.8 CORRECTION OF THE WORK
	A. Repair or remove and replace defective construction.
	B. Restore permanent facilities used during construction to their specified condition.



	(22) 017700 Closeout Procedures.Park Street
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. 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.


	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.  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. 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...



	033000.Cast In Place Concrete
	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 specifies cast-in place concrete, including formwork, reinforcement, concrete materials, mix design, placement procedures, and finishes.

	1.3 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume.

	1.4 SUBMITTALS
	A. General:  Submit the following in accordance with conditions of the Contract and Division 1 Specification Sections.
	B. Product Data:  For each type of manufactured material and product, including forming and reinforcement accessories, admixtures, waterstops, joint systems, joint fillers, curing compounds, and others if requested.
	C. Design Mixes:  For each concrete mix.
	1. Provide laboratory tests of materials and mix design tests.
	2. Indicate amounts of mix water, if any, to be withheld for later addition at Project site.

	D. Steel Reinforcement Shop Drawings:  Details of fabrication, bending, and placement, prepared according to ACI 315, "Details and Detailing of Concrete Reinforcement."  Include material, grade, bar schedules, spacings, bent bar diagrams, arrangement,...
	1. Shoring and Reshoring:  Indicate proposed schedule and sequence of stripping formwork, shoring removal, and installing and removing reshoring.


	1.5 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer who has completed concrete work similar to that indicated for this Project with a record of successful in-service performance.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products complying with ASTM C 94 requirements for production facilities and equipment.
	C. Source Limitations:  Obtain each type of cementitious material of the same brand from the same manufacturer's plant, each aggregate from one source, and each type of admixture from the same manufacturer.
	D. ACI Publications:  Comply with the following, unless more stringent provisions are indicated:
	1. ACI 301, "Specification for Structural Concrete."
	2. ACI 318, "Building Code Requirements for Structural Concrete."
	3. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver, store, and handle steel reinforcement to prevent bending and damage.


	PART 2 -  PRODUCTS
	2.1 FORM-FACING MATERIALS
	A. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.
	B. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. Medium-density overlay, Class 1, or better, mill-release agent treated and edge sealed.


	C. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, unless otherwise indicated.
	D. 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.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	E. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no metal closer than 1 inch to the plane of the exposed concrete surface.


	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615, Grade 60, deformed.
	B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706, deformed.
	C. Plain-Steel Welded Wire Fabric:  ASTM A 185, fabricated from as-drawn steel wire into flat sheets.

	2.3 REINFORCEMENT ACCESSORIES
	A. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire fabric in place.  Manufacture bar supports according to CRSI's "Manual of Standard Practice" from steel wire, plasti...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected or CRSI Class 2 stainless-steel bar supports.
	2. Precast concrete supports or concrete bricks may be used only for concrete members cast on earth.  Reinforcement shall be wire-tied to these type supports periodically to prevent it from becoming dislodged during concrete placement.


	2.4 CONCRETE MATERIALS
	A. Portland Cement:  ASTM C 150, Type I.
	1. Cement shall contain no more than 0.60% total alkalis.

	B. Fly Ash:  ASTM C 618, Class C or F.
	C. Normal Weight Aggregate: ASTM C 33.
	D. Water:  Potable and complying with ASTM C 94.

	2.5 ADMIXTURES
	A. General:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admixtures contai...
	B. Air-Entraining Admixture:  ASTM C 260.
	C. Water-Reducing Admixture:  ASTM C 494, Type A.
	D. Retarding Admixture:  ASTM C 494, Type B.
	E. Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.
	F. High-Range Water-Reducing Admixture:  ASTM C 494, Type F.
	G. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494, Type G.
	H. Plasticizing and Retarding Admixture:  ASTM C 1017, Type II.

	2.6 CURING MATERIALS
	A. Contractor shall verify that curing and sealing materials applied to floor slabs are compatible with all floor stains, coatings, tile, and other finish materials.
	B. Evaporation Retarder:  Waterborne, monomolecular film forming, manufactured for application to exposed concrete slab surfaces for temporary protection from rapid moisture loss.
	C. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. dry.  (Burleen non-staining mats).
	D. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	E. Clear, Waterborne, Membrane-Forming Curing Compound:  ASTM C 309, Type 1, Class B.  Acceptable products include, but are not limited to:
	1. 1100-CLEAR, W.R. Meadows, Inc.
	2. W.B. Resin Cure, Conspec Marketing & Manufacturing Co., Inc.
	3. KUREX DR VOX, Euclid Chemical.
	4. CURE & SEAL WB, SpecChem.

	F. Clear, Waterborne, Membrane-Forming Curing and Sealing Compound:  ASTM C 1315, Type 1, Class A.

	2.7 RELATED MATERIALS
	A. Expansion and Isolation Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber.  Thickness 1/2 inch unless otherwise indicated.  Acceptable products include, but are not limited to:
	1. Fibre Expansion Joint, W.R. Meadows, Inc.


	2.8 CONCRETE MIXES
	A. Prepare design mixes for each type and strength of concrete determined by either laboratory trial mix or field test data bases, as follows:
	1. Proportion normal weight structural concrete according to ACI 211.1 and ACI 301.

	B. Use a qualified independent testing agency for preparing and reporting proposed mix designs for the laboratory trial mix basis.
	C. Cementitious Materials:  Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash:  25 percent.

	D. Maximum Slump:
	1. Concrete containing high-range water-reducing admixture or plasticizing admixture:  8 inches, after admixture is added to concrete with verified slump of 2 to 4 inches.
	2. Other concrete:  4 inches, plus or minus one inch.

	E. 28-Day Compressive Strength:  As indicated.  Water-cementitious materials ratio shall not exceed 0.50 for slabs-on-grade and elevated slabs.
	F. Air Content:  In exterior concrete which is exposed to weather, add air-entraining admixture to result in concrete at point of placement having an air content of 5.5 percent within a tolerance of plus or minus 1.5 percent.  Footings and other subte...
	G. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 percent by weight of cement.
	H. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing admixture or high-range water-reducing admixture (superplasticizer) in concrete, as required, for placement and workability.


	2.9 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."
	B. In walls, slabs, and beams where runs of continuous bars too long to be fabricated from single bars, fabricate reinforcing so that lap splices in alternate bars are staggered.

	2.10 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94, and furnish batch ticket information.
	1. When air temperature is between 85 and 90 deg F, reduce mixing and delivery time from 1-1/2 hours to 75 minutes; when air temperature is above 90 deg F, reduce mixing and delivery time to 60 minutes.

	B. Job site mixing is not permitted.


	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until concrete structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347R as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.
	2. Class D, 1 inch for rough-formed finished surfaces which will be permanently concealed from view.

	D. Construct forms tight enough to prevent loss or leakage of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1 vertical to 1.5 hor...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in...
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	I. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, water, and other debris just before placing concrete.
	J. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	K. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, and directions furnished with items to be embedded.
	1. Install anchor bolts, accurately located, to elevations required.


	3.3 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials.
	C. In walls, slabs, and beams where runs of continuous bars too long to be fabricated from single bars, install reinforcing so that lap splices in alternate bars are staggered.
	D. Before concrete is placed, accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  “Wet-sticking” of dowels, anchor bolts and reinforcing ...
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	F. Install welded wire fabric in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets so that length of overlap measured between outermost cross wires of each fabric sheet is not less than one...

	3.4 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Provide construction joints at all locations where concrete placement is terminated resulting in concrete elements not being completed in a single monolithic placement.  Install so strength and appearance of concrete are not i...
	1. Place joints perpendicular to main reinforcement.  Continue reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Provide keys at construction joints using preformed galvanized steel or wood bulkhead forms, unless otherwise indicated.  Embed keys at least 1-1/2 inches into concrete.
	3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Locate joints in continuous wall footings as required to facilitate construction.


	3.5 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement, unless water has been withheld from the mix for this purpose.
	C. Deposit concrete continuously or in layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide construction joints as ...
	D. Deposit concrete in forms in horizontal layers no deeper than 24 inches and in a manner to avoid inclined construction joints.  Place each layer while preceding layer is still plastic, to avoid cold joints.
	1. Consolidate placed concrete with mechanical vibrating equipment.  Use equipment and procedures for consolidating concrete recommended by ACI 309R.
	2. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations no farther than the visible effectiveness of the vibrator.  Place vibrators to rapidly penetrate placed layer and at le...

	E. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, free of humps or hollows, before excess moisture or bleedwater appears on the surface.  Do not further disturb slab surfaces before starting fini...

	F. 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 the average daily outdoor temperature is expected to fall below 40 deg F for three successive days, or when freezing temperatures may occur during the first 24 hours after concrete placement, deliver and maintain concrete temperature within th...
	2. Uniformly heat water and/or aggregates before mixing to obtain a concrete mixture temperature at point of placement within the temperature range required by ACI 306.1.
	3. Temperatures specified to be maintained shall be those measured at the concrete surface, whether the surface is in contact with formwork, insulation, or air.
	4. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	5. Do not use salt or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.
	6. Do not use calcium chloride.

	G. Hot-Weather Placement:  Place concrete according to recommendations in ACI 305R and as follows, when hot-weather conditions exist:
	1. Cool ingredients before mixing to maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is included in calculation of total amoun...
	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 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	B. Smooth-Formed Finish:  Provide a smooth-formed finish on formed concrete surfaces exposed to view, to receive a rubbed finish, or to be covered with a coating material applied directly to the concrete.  This is the concrete surface imparted by sele...
	C. Rubbed Finish:  Apply a grout-cleaned rubbed finish as follows to smooth-formed finished concrete to all concrete surfaces exposed to view.  Rubbed finish shall be done when the air temperature is at least 40 deg F and rising.  All finishing on an ...
	1. Surfaces to be grout cleaned shall be steel brushed to remove laitance and scale and to reveal partly obscured air bubble holes. Uneven form joints shall be ground smooth.
	2. Combine one part portland cement to one and one-half parts fine sand by volume, with sufficient water to produce a grout having the consistency of thick paint.  Blend standard and white portland cement in amounts determined by trial patches so that...
	3. Thoroughly dampen concrete surfaces and cover with an application of grout.
	4. Immediately after application of the grout, the surface shall be scoured with a cork float or other suitable material.  This floating shall completely fill all holes and other irregularities in the surface.
	5. When the grout is of such plasticity that it will not be pulled from the holes, remove excess grout by scraping and rubbing with a clean float of sponge rubber or burlap.
	6. When the grout is thoroughly dry, the surface shall be vigorously rubbed with dry burlap to completely remove any dried grout.  No visible film of dry grout shall remain.
	7. Obtain approval of a sample area from Architect before proceeding with Work.
	8. Final product shall be uniform in color and texture.
	9. Keep surfaces damp for at least 36 hours after rubbing.

	D. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.7 CONCRETE PROTECTION AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 305R for hot-weather protection of concrete.
	B. Evaporation Retarder:  Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss exceeding 0.1 pounds per square foot per hour, based on chart in ACI 305R, before and during finishing operations. ...
	C. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	D. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days 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 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, and sealed by waterproof tape or adhesive.  Cure for not...
	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...
	4. Curing and Sealing Compound:  Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions.  Recoat areas subjected to heavy rainfall within three hours after init...

	F. Remove curing and sealing materials from floor slabs, without damaging concrete surfaces, by method recommended by curing and sealing manufacturer after the curing period in areas where floor stains, coatings, tile, and other floor finish materials...

	3.8 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Concrete which will be exposed to view in the finished structure shall be restored to its original intended appearance or shall be removed and replaced.  Remove and ...
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension, down to solid concrete but not less than 1 inch in depth.  Make edges of cuts perpendicular to concrete surface.  Clean, dampen with wa...
	2. Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at an inconspicuous location to verify mixture and color m...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness by...
	1. Repair finished surfaces containing defects.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely through unreinforced sections regardles...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer according to m...
	6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least 3/4 inch cleara...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding agen...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.9 FIELD QUALITY CONTROL
	A. Special Inspections:  Owner will engage a special inspector to sample materials, perform tests, and submit test reports during concrete placement according to requirements specified in this Article.
	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 one composite sample for each day's pour of each concrete mix exceeding 5 cu. yd., plus one set for each additional 50 cu. yd. more than the first 25 cu. yd.
	a. When frequency of testing will provide fewer than five compressive-strength tests for a given concrete mix, 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; one test at point of placement for each composite sample.  Perform additional tests when concrete consistency appears to change.
	3. Air Content:  ASTM C 231, pressure method, for normal-weight concrete; ASTM C 173, volumetric method, for structural lightweight concrete; one test for each composite sample of air-entrained concrete.
	4. Concrete Temperature:  ASTM C 1064; one test hourly when air temperature is 40 deg F and below and when 90 deg F and above.
	5. Compression Test Specimens:  ASTM C 31; cast and laboratory cure one set of four standard cylinder specimens for each composite sample.
	6. Compressive-Strength Tests:  ASTM C 39; test one laboratory-cured specimen at 7 days two at 28 days, and hold one specimen in reserve for later testing if necessary.
	a. A compressive-strength test shall be the average compressive strength from two specimens obtained from same composite sample and tested at 28 days.


	C. Strength of each concrete mix will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive streng...
	D. Test results shall be reported in writing to Architect, Structural Engineer, concrete manufacturer, and Contractor within 48 hours of testing.  Reports of compressive-strength tests shall contain Project name, date of concrete placement and testing...
	E. Special inspector shall monitor the installation of post-installed concrete anchors and reinforcing.  Before installation of each type anchor or reinforcing begins, the inspector shall verify that the contractor’s proposed installation procedure co...
	F. Nondestructive Testing:  Impact hammer, sonoscope, or other nondestructive devices will not be used as sole basis for approval or rejection of concrete.
	G. Additional Tests:  Special inspector shall make additional tests of concrete at Contractor’s expense when test results indicate that slump, air entrainment, compressive strength, or other requirements have not been met, as directed by Architect.  S...
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	311000 Site Clearing.Park Street
	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 "Temporary Facilities and Controls" for temporary utility services, construction and support facilities, security and protection facilities, and temporary erosion- and sedimentation-control measures.
	2. 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 Architect.

	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 Architect not less than two days in advance of proposed utility interruptions.
	2. Do not proceed with utility interruptions without Architect'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.Park Street
	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.


	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 Architect.  Authorized additional excavation and replacement material will be paid for according to Contract provisions ...
	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 Architect.  Unauthorized excavation, as well as remedial work directed by Architect, 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:  NA
	B. Samples for Verification:  NA
	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. Pre excavation 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.
	F. Permits: Coordinate with architect/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...
	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...


	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
	3.8 SUBGRADE INSPECTION
	A. Notify Architect when excavations have reached required subgrade.
	B. If Architect 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 Architect, 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 Architect, 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 Architect.


	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 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.

	C. Place soil fill on subgrades free of mud, frost, snow, or ice.

	3.13 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.


	3.14 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 pavements, 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 dr...
	2. 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.
	3. 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.


	3.15 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).

	C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch (13 mm) when tested with a 10-foot (3-m) straightedge.

	3.16 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.

	C. Pavement Shoulders:  Place shoulders along edges of subbase course and base course to prevent lateral movement.  Construct shoulders, at least 12 inches (300 mm) wide, of satisfactory soil materials and compact simultaneously with each subbase and ...

	3.17 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. 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. Pavement 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.

	E. 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...

	3.18 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 Architect; 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.


	3.19 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.Park Street
	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: Standard Specifications for Highway Construction – Latest Edition. These specifications apply to all work within the SCDOT right of way and are approved in coordination with the project spe...


	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, Latest Edition, Section 401 and Section 403, Type C.
	2.5 Macadam Base Course:   Comply with South Carolina State Highway Department Standard Specifications for Highway Construction, Latest Edition,  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.



	321313 Concrete Paving.Park Street
	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. Walkways.
	2. Pads

	B. Related Sections include the following:
	1. Division 03 Section "Cast-in-Place Concrete" for general building applications of concrete.
	2. 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.

	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. Continue steel reinforcement across construction joints, unless otherwise indicated.  Do not continue reinforcement through sides of pavement strips, unless otherwise indicated.
	2. Provide tie bars at sides of pavement strips where indicated.
	3. Butt Joints:  Use bonding agent at joint locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	4. 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.
	5. Doweled Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt-coat one-half of dowel length to prevent concrete bonding to one side of joint.

	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. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint with grooving tool to a 1/4-inch (6-mm) radius.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover ...
	2. 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 ...
	3. Doweled Contraction Joints:  Install dowel bars and support assemblies at joints where indicated.  Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.
	4. 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.
	2. Medium-to-Fine-Textured Broom Finish:  Draw a soft bristle broom across float-finished concrete surface perpendicular to line of traffic to provide a uniform, fine-line texture.
	3. Medium-to-Coarse-Textured Broom Finish:  Provide a coarse finish by striating float-finished concrete surface 1/16 to 1/8 inch (1.6 to 3 mm) deep with a stiff-bristled broom, perpendicular to line of traffic.


	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. Lateral Alignment and Spacing of Tie Bars and Dowels:  1 inch (25 mm).
	5. Vertical Alignment of Tie Bars and Dowels:  1/4 inch (6 mm).
	6. Alignment of Tie-Bar End Relative to Line Perpendicular to Pavement Edge:  1/2 inch (13 mm).
	7. Alignment of Dowel-Bar End Relative to Line Perpendicular to Pavement Edge:  Length of dowel 1/4 inch per 12 inches (6 mm per 300 mm).
	8. Joint Spacing:  3 inches (75 mm).
	9. Contraction Joint Depth:  Plus 1/4 inch (6 mm), no minus.
	10. 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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	SE-310
	INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES
	AGENCY/OWNER:  University of South Carolina
	PROJECT NAME:  Park Street Parking Lot Project
	PROJECT NUMBER:  H27-Z296
	PROJECT LOCATION:  Southwest corner of Park Street and Greene Street intersection - Columbia SC
	DESCRIPTION OF PROJECT/SERVICES:  Removal of existing pavement/gravel/grass area and construction of asphalt paved parking lot for 93 spaces with new curb and gutter, sidewalk and concrete retaining wall. Small and minority participation encouraged.
	PROJECT DELIVERY METHOD:   Design-Bid-Build
	All questions & correspondence concerning this Invitation shall be addressed to the A/E.
	A/E NAME:  RB Todd Consulting Engineers, Inc.
	A/E CONTACT:  Bruce Todd, P.E., LEED AP BD+C
	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
	agency project coordinator:  Thatcher Hurt
	ADDRESS: Street/PO Box:  1300 Pickens Street
	City:  Columbia  State:  SC  ZIP:  29208-     
	EMAIL:  HURTTH@mailbox.sc.edu  TELEPHONE:  803-457-5138
	PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No
	PRE-BID DATE: 4/26/2018  TIME: 10:00 a.m.  PLACE: 1300 Pickens Street, Columbia, SC 29208
	BID DELIVERY ADDRESSES:
	HAND-DELIVERY:  MAIL SERVICE:
	Attn: Thatcher Hurt "Bid Enclosed"  Attn: Thatcher Hurt "Bid Enclosed"
	1300 Pickens Street  1300 Pickens Street
	Columbia SC 29208  Columbia SC 29208
	IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes   No
	APPROVED BY:  DATE:      
	DO NOT INCLUDE THIS PAGE IN THE PROJECT MANUAL
	SE-310
	INVITATION  FOR  DESIGN-BID-BUILD  CONSTRUCTION  SERVICES
	PROJECT NUMBER: H27-Z296
	1. BUDGET 2. PROJECT DATA New Renovated
	Total Approved Project Funding:  $       Gross Square Footage: 0       
	Construction Budget for this Contract: $       Estimated Bldg. Cost: 0       
	Final Estimate of Construction Cost: $250,000.00  Estimated Site Cost: 250,000       
	If No, Explain:      
	Names and Contact Info for Local Authorities:  (Provide phone and e-mail if available): Mike Jaspers (803-545-0076)
	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):      
	DHEC (List Individual Permits and/or Approvals): NOI Land Disturbance
	Status of Each Permit/Approval: Approved
	SCDOT:      
	Status of Each Permit/Approval:      
	ZONING (Include Name of Local Authority): Not required
	Status of Permit/Approval: Not required
	OTHER (List Separately):      
	Status of Each Permit/Approval:      
	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.




