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BID BOND  Page 1 of 1 

 

BID BOND 

 

BID BOND shall be in the form of AIA document A310, latest edition, published by the American 
Institute of Architects.  

The A310 document is not included, but may be viewed at the Architect’s office or purchased 
from the American Institute of Architects.  

 

END OF SECTION 



2020 Edition 

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:  Midlands Technical College  
(Agency’s Name) 

FOR: PROJECT  NAME:  Midlands - Parking Lot Repairs - Beltline Campus  
PROJECT  NUMBER:  H59-N091-MJ  

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withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the Bid 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

§ 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):   Remove full depth and 
replacement of main driveway and mill and resurface  adjacemt parking lot in front of the Beltline Student Center. See 
Project drawings for extent of work.  

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

 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:
(A) 

SUBCONTRACTOR 
LICENSE CLASSIFICATION 

or SUBCLASSIFICATION 
NAME 

(Completed by Agency) 

(B) 
LICENSE 

CLASSIFICATION or 
SUBCLASSIFICATION 

ABBREVIATION 
(Completed by Agency) 

(C) 
SUBCONTRACTOR and/or 

PRIME CONTRACTOR 
(Required - must be completed by Bidder) 

(D) 
SUBCONTRACTOR'S 

and/or 
PRIME CONTRACTOR'S 

SC LICENSE NUMBER 
(Requested, but not Required) 

BASE BID 

No Subcontractor List 
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 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 Agency upon the 
Agency’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 Agency.  Bidder agrees to substantially complete the Work within     60   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 Agency shall retain as Liquidated Damages the 
amount of $    250.00   for each Calendar Day the actual construction time required to achieve Substantial 
Completion exceeds the specified or adjusted time for Substantial Completion as provided in the Contract Documents.  
This amount is intended by the parties as the predetermined measure of compensation for actual damages, not as a 
penalty for nonperformance. 

§ 10. AGREEMENTS 

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

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

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

§ 11. ELECTRONIC BID BOND 

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

SIGNATURE AND TITLE:  
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 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 Document A701, Instructions to Bidders, is expressly incorporated by 
reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  
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SE-355 
PERFORMANCE BOND  

 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: Midlands Technical College   

Address: 316 South Beltline Blvd.  
Columbia, SC 29205  

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: Midlands-Parking Lot Repairs - Beltline Campus  
State Project Number: H59-N091-MJ  
Brief Description of Awarded Work: Remove full depth and replacement of main driveway and mill and resurface  

adjacemt parking lot in front of the Beltline Student Center. See Project drawings for extent of work.  
in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: 4D Engineeing    

Address: 603 S. Lake Drive  
Lexington, SC 29072  

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: Midlands Technical College   

Address: 316 South Beltline Blvd.  
Columbia, SC 29205  

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: Midlands-Parking Lot Repairs - Beltline Campus  
State Project Number: H59-N091-MJ  
Brief Description of Awarded Work: Remove full depth and replacement of main driveway and mill and resurface  

adjacemt parking lot in front of the Beltline Student Center. See Project drawings for extent of work.  
in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: 4D Engineeing   

Address: 603 S. Lake Drive  
Lexington, SC 29072  

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

 
CONTRACTOR SURETY 
 
By:   

(Seal) 

 
By:   

(Seal) 
 
Print Name:        

 
Print Name:        

 
Print Title:        

 
Print Title:        
(Attach Power of Attorney) 

 
Witness:   

 
Witness:   

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

 2 of 2 SE-357 

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 

SE-380 CHANGE ORDER NO.:         

CHANGE  ORDER  TO  DESIGN-BID-BUILD  CONTRACT 
  

AGENCY: Midlands Technical College  
PROJECT NAME: Midlands - Parking Lot Repairs - Beltline Campus   
PROJECT NUMBER: H59-N091-MJ  
  

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. Total Number of Days added to this Contract including this Change Order     0  Days 

5. 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: 

I certify that the Agency has authorized, unencumbered funds available for obligation to this contract. 
 
BY:  Date:         

(Signature of Representative) 
Print Name of Representative:         

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

APPROVED 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 approved the SE-380 and return to Agency. 
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H59-N091-MJ 

MTC GENERAL REQUIREMENTS        01 00 00 Page 1 of 14 
 

SECTION 01 00 00 - MTC GENERAL REQUIREMENTS 
 

 
1. GENERAL 
 

1.1. This document defines the general requirements that govern all work at Midlands Technical College 
(MTC). It is a part of the Contract and shall have full force and effect and shall be as a part thereof. 

 
1.2. Scope of Work of this construction project includes: The removal of full depth asphalt and replacement of 

asphalt on the main driveway and the milling and resurface of the adjacent parking lot in front of the 
Beltline Student Center on Midlands Technical College Beltline Campus. 

 
1.2.1. Contractor will provide construction work as described in this paragraph above, and the referenced 

drawings and specifications, as directed by Owner/Operations Department. Work will include but not be 
limited to: 

 
1.2.1.1. Remove the full depth and replacement of main driveway and the milling and resurface of the 

adjacent parking lot in front of the Beltline Student Center on Midlands Technical College 
Beltline Campus. 

 
2. PERSONNEL 
 

2.1. The Contractor is fully responsible for the performance and conduct of his employees at all times while on 
MTC campuses. The Contractor shall be responsible for selecting personnel who are well qualified to 
perform the required services, for supervising techniques used in their work and for keeping them 
informed of all improvements, changes, methods of operations. 

 
2.2. The Contractor shall not allow any employee to perform work under this contract while under the 

influence of alcohol, drugs, or any other incapacitating agent. Use of any possession of alcoholic beverage 
and / or illegal drugs is prohibited on all State property. Violators will be dealt with according to law. 

 
2.3. All personnel employed by the Contractor or any representative of the Contractor entering the site(s) shall 

comply with all security regulations which may be in effect during the contact period and shall be subject 
to such checks as may be deemed necessary. The Owner has authority to bar an individual from entry onto 
the site. Such action by the Owner shall not excuse the Contractor from fulfilling all requirements under 
this contract and shall not be the cause of any claim for additional compensation by the Contractor or 
claim by the individual. 

 
2.4. No weapons of any type (guns, rifles, etc.) are brought on site or any MTC College property. 

 
3. UTILITIES 

 
3.1. When available, the Owner will provide utilities for use by the Contractor. The Contractor will provide for 

all connections, extensions, adaptations, and safety precautions needed in these connections. Utilities in 
this paragraph are limited to: (1) electrical, (2) water, (3) sanitary, and (4) storm sewer (if applicable). 
Contractor shall use all appropriate conservation measures. Temporary power, when needed, shall be the 
Contractor's responsibility. 
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4. SCHEDULES 
 

4.1. If the scope of work or specifications require a schedule, a bar type progress chart will be submitted within 
5 working days, identifying the proposed construction schedule. Thereafter a revised chart should be 
submitted as least every two weeks identifying the original schedule, amended schedule (if any) as well as 
completed work. 

 
5. OWNER'S USE OF PREMISES 
 

5.1. The Owner may continue to use the areas adjacent to the Work site for their intended purpose. The walk 
paths, sidewalks, and parking areas in the area of the project must be kept clear of materials, dirt, debris, 
etc., to allow for College traffic. If this is not possible, an approved alternate route of travel must be 
provided by the Contractor. 

 
5.2. Occupancy of buildings: The building(s) will remain occupied during the work. The Contractor is 

responsible for taking necessary precautions to protect building, contents and personnel from damage to 
injury from their operations and from water entry into building during operations. 

 
5.3. Any requests received by the Contractor from occupants to change the sequence or work must be referred 

to the Owners project manager for determination. No changes will be made unless agree to in writing by 
both the contractor and Owner prior to the execution of any agreed upon changes to work sequence. 

 
6. CONTRACTOR'S USE OF PREMISES 
 

6.1. No job sign is required. If indicated on the Campus Map, furnish and install material delivery signs as 
shown. Signs shall be of approved size and color with lettering of approved style and contrasting color 
so as to be easily visible and readable. 

 
6.2. An on-site Construction Office is not required for this work. 
 
6.3. Contractor's personnel shall use Contractor provided facilities (toilet, water, vending and break) for all 

workers. 
 
6.4. See Campus Map for site access and Contractor parking. Trucks may not drive on campus sidewalks. 

Except for permitted deliveries to the facility, and vehicles used in pursuit of the work (as opposed to 
transport of personnel or materials), vehicles of Contractor and Contractor's personnel shall park only in 
the area designated. 

 
6.5. Lay-Down Areas: Prior to beginning operations, Contractor shall obtain approval of Owner for areas to 

be used as material storage, hoisting, holding, dumping, porta-pots, etc. Work will be restricted to 
approved locations. 

 
6.6. Dumpsters located on the College Campuses are not for the disposal of construction debris. The 

Contractor shall be responsible for the disposal construction materials unless specified otherwise in the 
scope of work. 
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6.7. Contractor may work on the premises at any time. The Owner will be notified in writing if work is 

planned after normal working hours, on weekends or on holidays. Normal work hours are 7:00 AM until 
5:00 PM. Work bid on a lump sum price will include a scheduled completion date and the contractor 
will be responsible for completing the work by the scheduled date at the bid price unless the Owner 
causes a delay which must be agreed in writing when a change or delay is made to the contractor. 

 
6.8. Excessively noisy operations shall not be conducted between 8:00 am and 10:00 pm, and otherwise as 

required by the Owner from time to time. Work at times other than Owner's normal work hours shall be 
coordinated in advance so the Owner may notify appropriate parties. 

 
6.9. The Contractor shall schedule utility interruptions with Owner at least 48 hours in advance. Scheduled 

interruptions shall be at the Owner's convenience. Do not interrupt any utility service without prior 
approval for each specific instance. Reschedule any interruption which must be handled other than as 
originally coordinated. 

 
6.10. Before starting excavation, establish location and extent of underground utilities occurring in the area 

where digging will occur by careful hand excavation. 
 
6.11. Immediately report damage to any existing utility encountered. Repair all damage to any active utility. 

Repair shall be handled as an emergency unless approved by the Owner for handling otherwise. The 
Contractor shall be responsible for all damage to all underground utilities. 

 
7. DIFFERING SITE CONDITIONS: 

 
7.1. The Contractor must promptly and before the conditions are disturbed, notify the Owner in writing of 

any of the following: 
 
7.2. Subsurface or latent physical conditions at the site differing materially from those indicated in this 

Contract document and the contract specifications and drawings. 
 
7.3. Previously unknown physical conditions at the site of an unusual nature differing materially from those 

which may be ordinarily encountered and generally recognized as inherent in work of the character 
required in this Contract. The Contractor shall take proper measures to prevent damages to underground 
utilities located in the area of this project. The Contractor shall contact the Owner prior to penetrating 
the ground for a utility location check. 

 
7.4. The Owner will promptly investigate the conditions. If the conditions are found to differ materially from 

those indicated or anticipated and will cause a change in the date of completion of the work quantity of 
materials called for in the work of this contract, the Contractor will be entitled to an equitable 
adjustment. 

 
7.5. No claims for adjustment under the previous clause will be considered after completion of the work or 

following application for payment. 
 
7.6. Parking Limitations: Contractor is to confine his operations at the site(s) to only those designed parking 

areas. There may not be adequate parking for Contractor and his personnel at each site(s). 



Midlands - Parking Lot Repairs - Beltline Campus       May 21, 2021 
H59-N091-MJ 

MTC GENERAL REQUIREMENTS        01 00 00 Page 4 of 14 
 

 
7.6.1. The Contractor shall not park on the grass or block entrances/exits to buildings. The Contractor will be 

held responsible for damage to shrubs, lawn and landscape damaged by their personnel. Temporary 
parking permits are required and will be provided by Operations or Campus Police. 

 
8. EXIT DOOR ACCESS AND EMERGENCY EGRESS 
 

8.1. The Contractor shall keep fire exits free of obstructions at all time. When work occurs within the exit 
access corridors or within the exit itself, alternate routes for emergency exiting shall be identified by the 
Owner and appropriate temporary signage posted by the Contractor for the duration of exit access 
interruption. 

 
9. INSURANCE 
 

9.1. Contractor shall add the following wording to their Liability Insurance as required by the State of South 
Carolina and Midlands Technical College. “Midlands Technical College, including its current and 
former trustees, officers, directors, employees, volunteer workers, agents, assigns and students.” 

 
10. MATERIALS 
 

10.1. Unless specified otherwise, all materials incorporated into the work shall be new and of first quality. 
 
10.2. The Contractor shall closely coordinate all deliveries. Owner will not be responsible for any material 

delivered to Owner or for any charges arising from Owner's acceptance or refusal of deliveries. 
 
10.3. The Contractor shall coordinate deliveries of significantly large, dangerous or otherwise unusual 

materials with Owner beforehand. 
 
10.4. The Contractor shall store materials in a manner that will properly protect them from all contamination 

and hazards until used or removed from site. Labeled materials shall be kept in original containers until 
used. 

 
10.5. The Contractor shall handle materials in such a manner as to deliver them to the point of use free of all 

damage, contamination, corrosion, etc. 
 
10.6. In handling, storing, and/or disposing of any materials or chemicals considered hazardous or dangerous 

by South Carolina Department of Health and Environmental Control (SCDHEC), Environmental 
Protection Agency (EPA), Occupational Safety and Health Administration (OSHA), or National Fire 
Protection Agency (NFPA) and where these governing bodies require special handling, storage, or 
disposal of the material or chemical, abide by the procedures set forth by the governing body. If the 
material or chemical is encountered by demolition, excavation, or accident, and the Bidding Documents 
did not indicate its presence, or probable presence, immediately notify the Owner and proceed as 
directed. In such an event compensation will be handled by Change order. 

 
10.7. The Contractor shall not order/purchase materials, equipment or products that are required to be 

submitted for Owner/Architect review. Submittals will be specified by the Owner/Architect and must be 
approved in writing before the Contractor procures the items identified in the submittal listing. It is the 
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Contractor’s responsibility to ensure the timeliness of the submittal process allowing adequate time for 
the Owner to review and approve the submittal documents. 

 
11. SAFETY 
 

11.1. Vehicles are to be locked when parked and unattended. Do not leave vehicles or equipment unattended 
with motor running or ignition keys in place. 

 
11.2. Do not leave tools, materials, or trash unattended, unless secured in a safe manner. 
 
11.3. Open fires are prohibited. 

 
12. SECURITY 
 

12.1. Contractor personnel are to limit fraternization with faculty, staff and students to the work of this 
Contractor only as necessary to coordinate activities of this Contract. 

 
12.2. The Contractor is required to keep the site safe from intrusion(s) by public or College personnel. The 

Contractor shall notify the Owner immediately of unsafe conditions and incidents. Contractor's 
employees will not fraternize with occupants. If a problem occurs with a particular occupant the 
Contractor shall contact the Owner's designated representative. 

 
12.3. The Owner and Occupants are not responsible for equipment, tools or materials lost from the result of 

being left unattended, misplaced or unsecured. Contractor's materials and tools are subject to theft. It is 
suggested that materials be kept in one location where practical and under lock and key. 

 
13. SUBMITTALS 
 

13.1. Submittals will be required by the technical sections of the design documents issued to the Contractor by 
the Owner in the contract documents. This paragraph governs the form of the required submittals. 

 
13.2. Make submittals of shop drawings, product data, samples and other items required by the Contract 

Documents in accordance with the provisions of this paragraph, and revise and resubmit as necessary to 
establish compliance with the specified requirements. Prior to each submittal, carefully review and 
coordinate all aspects of each item being submitted. Verify that each item, and the submittal for it, 
conform in all respects with the specified requirements. Determine and verify field measurements, field 
construction criteria, catalog numbers and similar data, and conformance with specifications. By affixing 
the contractor's signature to each submittal, certify that this coordination has been performed. 

 
13.3. Begin no fabrication or work which requires submittals until return of submittals with Architect's 

approval. 
 
14. SHOP DRAWINGS 
 

14.1. Shop Drawings will be submitted for approval when required by the technical section(s) of the contract 
documents. 
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14.2. Shop Drawings will include fabrication, erection, and setting drawings, schedule drawings, 
manufacturer's scale drawings, wiring and control diagrams, cut sheets of products, entire catalogs, 
pamphlets, descriptive literature, and performance and test data. 

 
14.3. Shop Drawing(s), other than printed materials, (i.e. catalogs, pamphlets, etc.) shall be submitted in form 

approved by Owner. Upon approval, any reproducible shop drawing will be returned to the Contractor, 
who will then distribute to subcontractor(s) and manufacturer(s) as necessary and two "approved" print 
copies to Owner. 

 
14.4. The Contractor shall allow ten working days for approval of all shop drawings. Sprinkler shop drawings, 

if applicable to the project, should be submitted to the Division of State Fire Marshall for their review 
and approval as required by codes and laws. 

 
14.5. Make shop drawings accurately to a scale sufficiently large to show all pertinent aspects of the item and 

its method of connection to the work. 
 
14.6. If not specified otherwise for a particular item or a particular division in the technical specifications 

submit shop drawings in the form of one sepia transparency of each sheet. Blueprints only will not be 
acceptable. Review comments by the Architect will be shown on the sepia transparency when it is 
returned to the Contractor. The Contractor may make and distribute such copies as are required for his 
purpose. 

 
15. MANUFACTURERS' LITERATURE (PRODUCT DATA) 
 

15.1. The Contractor shall clearly show which portions of the data sheet contents are being submitted for 
review, especially when contents of submitted literature from manufacturers includes data not pertinent 
to the submittal. 

 
15.2. The Contractor shall modify the manufacturer's standard schematic drawings and diagrams to delete 

information that is not applicable to the Work. Supplement standard information to provide information 
specifically applicable to the Work. 

 
15.3. If not specified otherwise for a particular item or a particular division in the technical specifications, 

submit the number of copies that are required to be returned, plus two copies that will be retained by the 
Architect. Coordination Drawings: Coordination Drawings are required where work of trades involves 
scheduling sequences of materials, finishes or testing when necessary for proper coordination of trades, 
timely progress of the work or necessary sequencing of work by time, by area or by trade for the 
convenience of the occupants, if indicated by the Owner. 

 
16. SAMPLES 
 

16.1. If not specified otherwise for a particular item or a particular division in the technical specifications, 
submit required samples, free of all charges and encumbrances, at the Architect's office, the Owner's 
office, the project site, or the Owner's warehouse, as arranged with the Architect in each instance. 
Sample shall be accurate in every detail as a representation of the finished article in the Work, and shall 
be retained by the Architect for duration of the Work. Upon completion, arrange to have the sample 
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picked up at no expense to the Architect or to the Owner and removed from the Architect's or Owner's 
premises. 

 
16.2. The Contractor shall accompany each submittal with a letter of transmittal showing all information 

required for identification and checking, and listing all deviations from the requirements of the Contract 
Documents. Also list all changes in the Work required to accommodate any deviations proposed in the 
submittal. 

 
16.3. Approval by the Architect does not relieve the Contractor from responsibility for errors that may exist in 

the submittal, or for deviations which are not specifically listed prior to approval. 
 
16.4. Any changes in the Work required to accommodate deviations from the Contract Documents shall be 

made at no additional cost to the Owner unless specifically approved by a Change order issued in 
conjunction with approval of the deviation 

 
16.5. The Contractor shall deliver all submittals to the Architect for consideration as soon as possible after 

award of Contract. 
 
16.6. The Contractor shall make submittals of all related materials and equipment at the same time. 

 
17. WORKMANSHIP 
 

17.1. State design and construction must comply with the codes and standards, along with their published 
errata and other requirements listed in this Chapter. If there is any conflict between the codes, standards, 
and/or regulations listed herein, the more stringent requirement controls. Designers and Agency 
reviewers should ensure they have the latest errata for indicated editions to International Codes, other 
codes and standards. 

 
17.2. Codes editions in force at the time of first submittal govern throughout the project, unless: (1) Otherwise 

permitted by OSE; or (2) Design is delayed for more than 6 months and OSE adopts editions that are 
more current in the interim. No project may use a code that is older than one previous adopted edition. 

 
17.3. In accordance with SC Code Ann §§ 1-34-10 thru 70 & § 10-1-180, OSE has adopted the following 

codes: 
 

A. International Building Code (IBC), 2018 Edition, 
B. International Existing Building Code (IEBC), 2018 Edition, 
C. International Fire Code (IFC), 2018 Edition, 
D. International Energy Conservation Code (IECC), 2009 Edition, 
E. International Fuel Gas Code (IFGC), 2018 Edition, 
F. International Mechanical Code (IMC), 2018 Edition, 
G. International Plumbing Code (IPC), 2018 Edition, with the following insertions: 

1. Section 305.4.1, insert “18” and insert “18” 
2. Section 903.1, insert “8” 

H. International Private Sewage Disposal Code (IPSDC), 2018 Edition, 
I. International Property Maintenance Code (IPMC), 2018 Edition, 
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J. International Residential Code for One and Two Family Dwellings (IRC), 2018 Edition, with the 
following insertions: 1. P2603.5.1, insert “12” and insert “24” 

K. International Wildland – Urban Interface Code (IUWIC), 2018 Edition, 
Note: The IUWIC does not supersede existing statutory requirements. 

L. International Code Council Performance Code (ICCPC), 2018 Edition, upon State Engineer’s approval. 
M. International Swimming Pool and Spa Code (ISPSC), 2018 Edition, 
 
N. Standard for Bleachers, Folding and Telescopic Seating, and Grandstands, ICC 300-2017 Edition 
O. National Electrical Code (NEC) [NFPA-70], 2017 Edition 
 
P. National Electrical Safety Code, IEEE-C2-2017 Edition 
 
Q. Latest edition of the ICC A117.1, Accessible and Useable Buildings and Facilities. Note that this is the 

standard adopted by the South Carolina Accessibility Act, but this requirement does not relieve the 
Agency or the design professional from the Federal Statutory requirements that design and construction 
comply with the Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities. 
See http://www.accessboard.gov/guidelines-and-standards/buildings-and-sites/about-the-ada-
standards/ada-standards. 

 
R. State Fire Marshal rules, regulations, and policies. See http://www.scfiremarshal.llronline.com 
 
S. South Carolina Elevator, Code, & Regulations. [1]: See 

http://www.llr.state.sc.us/Labor/ElevatorAmusement/index.asp?file=bungee.htm 
 
T. State of SC Telephone Equipment Room and Communications/Data Systems Policies as formulated by 

the Division of State Information Technology (DSIT). 
 
U. Governors executive Order No. 82-19 (April 1982) – State of SC Building Standards in Floodplain 

Areas. 
 
V. The South Carolina Modular Buildings Construction Act S.C. Code § 23-43-10 et. Seq. 
 
17.4. All items shall be installed in a workmanlike manner in accordance with best-recognized practice in the 

field concerned. Manufactured items shall be installed in strict accordance with manufacturer's printed 
directions, specifications, and/or recommendations for an installation of highest quality. All working 
parts shall be properly adjusted after installation and be left in perfect working order. Unless otherwise 
indicated, items exposed to weather, or subject to flooding or wetting shall be installed so as to shed and 
not hold water. Items shall in all cases be installed plumb and true and/or in a proper relationship to 
surrounding materials. 

 
17.5. The State Engineer shall determine the enforcement and interpretation of all the codes and referenced 

standards on State Buildings. 
 
18. PROGRESS INSPECTIONS 
 

18.1. The Contractor shall notify Architect prior to covering up any work. Provide adequate time notification 
for an inspection with the Architect's representative. 
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18.2. The Contractor shall provide labor, tools, and materials for immediate correction of any discrepancy 

noted at the time of the inspection. 
 
18.3. The Contractor shall correct deficiencies and have the work found deficient re-inspected prior to 

covering up the work inspected. 
 
19. RECORD DOCUMENTS 
 

19.1. Contractor shall maintain one set of plans and specifications onsite in a secure area that is protected from 
deterioration or loss. Job set of blue or black line white-prints of contract drawings, shop drawings shall 
be kept clean and undamaged and presentable for scanning/reproduction. The Contractor shall provide 
access to the record documents for the Architect and Owner’s reference during normal working hours. 

 
19.2. Record Product data and Record Maintenance Manuals collectively shall show name, address and 

telephone number (if available) of the manufacturer and supplier of every non-generic item used in the 
Work, as well as the names, addresses, telephone number, and person to contact for every subcontractor, 
fabricator, and supplier used in the Work, together with the specific nature of the work performed or 
supplies furnished by each. One complete set of approved Record Product data submittals will be 
required. Three sets of Maintenance Manuals will be required; two shall be complete but the third need 
not duplicate submittals in the record product data submittal. 

 
19.3. Mark the job set to show the actual installation where the installation varies substantially from the Work 

as originally shown. Mark whichever drawing is most capable of showing conditions fully and 
accurately; where shop drawings are used, record a cross-reference at the corresponding location on the 
contract drawings. Give particular attention to concealed elements that would be difficult to measure and 
record at a later date. Post changes within 24 hours, or before work is covered up. Mark job sets with 
colored erasable pencil; use various colors to distinguish between variations in separate categories of the 
work. Mark new information that is important to the Owner, but was not shown on contract drawings or 
shop drawings. Note related change order numbers where applicable. As-built drawings include but are 
limited to; site work, civil, architectural, mechanical, electrical, plumbing, fire protection, 
communication, ventilation, etc. 

 
19.4. Show job set of record drawings, by dimension accurate to within one inch, the actual location of all 

elements of the Work (such as but not limited to piping, conduit, terminal boxes, etc.,) concealed 
underground or in construction, referenced to visible and accessible features of the structure or 
permanent surface improvements. Include items above ceilings. Clearly identify the item by accurate 
note. 

 
19.5. The Architect and/or Owner will inspect the final as-built drawings for accuracy and neatness. 
 
19.6. If changes to the as-built drawings are required, the Architect and/or Owner will return them to the 

Contractor with a list of the required changes. Make required changes and promptly deliver the final 
project record drawings to the Architect/Owner. 

 
19.7. Maintain one complete copy of the project manual, including addenda, and one copy of other written 

construction documents such as change orders and modifications issued in printed form during 
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construction. Mark these documents to show substantial variations in actual work performed in 
comparison with the rest of the Specifications and modifications. Give particular attention to 
substitutions, selection of options and similar information on elements that are concealed or cannot 
otherwise be readily discerned later by direct observation. Note related record drawings information and 
product data. Upon completion of the Work, submit record Specifications to the Architect/Owner for the 
Owner's records. 

 
19.8. Maintain one copy of each product data submittal. Mark these documents to show significant variations 

in the actual Work performed in comparison with information submitted. Include variations in products 
delivered to the site, and from the manufacturer's installation instructions and recommendations. Give 
particular attention to concealed products and portions of the Work which cannot otherwise be readily 
discerned later by direct observation. Note related Change orders and mark-up of record drawings and 
Specifications. Upon completion of mark-up, submit complete set of record Product data to the 
Architect/Owner for the Owner's records. 

 
19.9. These requirements shall be observed as minimum requirements for maintenance manuals required in 

this and other sections of the specifications. Additional requirements imposed by other sections shall be 
observed as to the specific section by which imposed. The requirements imposed by this and other 
sections do not require separate sets of manuals in order to satisfy both; submit the minimum number of 
manuals required to comply with the most demanding and include all information needed to comply 
with both. 

 
19.10. Organize operating and maintenance data into suitable sets of manageable size. Bind properly indexed 

data in individual heavy-duty 3-ring vinyl-covered binders of proper capacity, with pocket folders for 
folded sheet information. Mark appropriate identification on front and spine of each binder. Include the 
following types of information: 

 
A) Manufacturer's name and address, 
B) Supplier's name and address, 
C) Model number of each item included, 
D) All nameplate data for each item; identify item by use/location for each nameplate for multiple 

items; show for each nameplated component of item, 
E) Spare parts list, 
F) Copies of warranties, 
G) Wiring diagrams, 
H) Shop Drawings and Product data, 
I) Fixture lamping schedule, 
J) Filter schedule, 
K) Inspection procedures, 
L) All applicable maintenance procedures, 
M) All recommended maintenance cycles, 
N) All operating procedures, and 
O) Emergency instructions. 

 
19.11. Provide three copies of each maintenance manual including all such pertinent information as is 

applicable, collectively including each item of equipment or material installed in the Work which can be 
operated and/or maintained, or, if non-generic, replaced. 
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20. CLEANING 
 

20.1. Store items in an orderly arrangement and in a place suitable to the Owner. Daily, and more often if 
necessary, restack, tidy, or otherwise service stored materials to maintain orderly arrangement. 

 
20.2. Maintain the site in a neat and orderly condition at all times. Do not allow accumulation of scrap, debris, 

waste material, or other items not required for this work. 
20.3. Provide suitable containers for trash of any nature generated by the Contractor's operations or his 

personnel and dispose of said trash daily. Immediately recover any such trash carried or blown beyond 
the site of the work. Owner's trash cans and dumpsters are not for Contractor's use. All waste materials 
and trash shall be disposed of off-campus. 

 
20.4. Contractor's personnel shall ensure their routes of travel and College-owned facilities, especially 

sidewalks, floors, door handles, fixtures, etc., are not inordinately fouled by substances such as grease, 
mud, tar, etc., which makes use of the facility less pleasant for others. Immediately clean up any such 
substances resulting from Contractor's presence. Cleaning by Owner, if necessary, will be done without 
further notice. Damage which requires a special effort on the Owner's part to clean up, repair, or replace 
will be at the Contractor's expense. 

 
20.5. Remove all leftover materials, waste, scrap and debris generated by Contractor or his personnel. 
 
20.6. Remove all traces of soil, grease, mastic, waste materials, adhesives, dust, dirt, and other foreign 

materials from sight-exposed surfaces. 
 
21. PROTECTION OF EXISTING PROPERTY 
 

21.1. The Contractor shall be responsible for all damages caused by the Contractor, the Contractor's 
subcontractors, or the Contractor's or subcontractors' suppliers, suppliers' shippers, and/or delivery men 
to trees, shrubs, sod, soil, utilities, buildings, sidewalks, gates, roadways, bodies of water, or any other 
property of the Owner. 

 
21.2. The Contractor shall remedy damages by returning the property to its "pre- construction" state. Any 

College property damaged shall be repaired, reconstructed, or replaced by the Contractor or at the 
Contractor's expense to quality standards set by the Architect. 

 
21.3. Damages which disrupt the Owner's conduct of business or the usefulness of Owner's facilities which 

remain in use during the term of this Contract shall be repaired immediately, as an emergency, or as 
otherwise approved by the Owner, 

 
21.4. If the Contractor does not diligently pursue repairs to damaged property, the Owner may pursue repairs 

by the Owner's own forces or by another contract. All costs incurred by the Owner pursuant to such 
repairs will be passed on to the Contractor by Change order. 

21.5. The Architect shall make the final determination as to the acceptability of the results of any action 
necessary by the Contractor to return the property to its "pre- construction" state. 

 
21.6. Guarantee under the Contractor's General Warranty any property replaced or repaired by the Contractor. 
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22. OPERATING AND MAINTENANCE INSTRUCTIONS 
 

22.1. Prior to Substantial Completion arrange for each installer of equipment that requires operation or regular 
maintenance to meet with the Owner's personnel to provide instruction in proper operation and 
maintenance. If installers are not experienced in procedures, provide instruction by manufacturer's 
representatives. Provide adequate time for proper instruction. Do not short-schedule too many too close 
together. Include a detailed review of each of the following items which is applicable: 
 
A) Maintenance manuals, 
B) Record documents, 
C) Spare parts and materials, 
D) Tools, 
E) Lubricants, 
F) Fuels, 
G) Identification systems, 
H) Control sequences, 
I) Hazards, 
J) Cleaning, 
K) Warranties and bonds, 
L) Maintenance agreements and similar continuing commitments, and 
M) Other items/matters applicable to the item in question. 

 
22.2. As part of instruction for operating equipment, demonstrate each of the following procedures which is 

applicable: 
 

A) Start-up, 
B) Shut down, 
C) All operating adjustments and procedures, 
D) All maintenance procedures, 
E) All diagnostic procedures, 
F) Emergency operations, 
G) Safety procedures, 
H) Noise and vibration adjustments, 
I) Economy and efficiency adjustments, 
J) Effective energy utilization, and 
K) Other procedures applicable to the item in question. 

 
23. SUBSTANTIAL COMPLETION 
 

23.1. Substantial Completion requires all materials and equipment to be installed and operational to the extent 
the Owner can use the Work for its intended purpose. 

 
23.2. When the Contractor feels the project is substantially complete, the Contractor shall notify the Architect 

and the Owner in writing. 
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23.3. Within a reasonable time after receipt of the list, the Architect will inspect to determine status of 
completion. 

 
23.4. Should the Architect determine that the work is not substantially complete the Architect promptly will so 

notify the Contractor. 
 
23.4.1 The Contractor shall remedy the deficiencies and notify the Architect when ready for re-inspection. 
23.4.2 The Architect will re-inspect the Work. 
 
23.5. When the Architect concurs that the work is substantially complete: 
 
23.5.1 The Architect will prepare a "Certificate of Substantial Completion" on AIA Form G704, accompanied 

by the Contractor's list of items to be completed or corrected, as verified by the Architect. 
23.5.2 The Architect will submit the Certificate to the Owner and to the Contractor for their written acceptance 

of the responsibilities assigned to them in the Certificate. 
 
24. FINAL COMPLETION 
 

24.1. Final Completion shall be achieved no later than thirty (30) days after Substantial Completion, unless a 
later date is established on the Certificate of Substantial Completion. 

 
24.2. When the Contractor corrects all deficiencies on the punch list generated from the Substantial 

Completion Inspection Section above, the Contractor shall notify the Architect and Owner in writing. 
 
24.3. Before notifying the Architect of Final Completion status, certify that: 
 

24.3.1 The Contract Documents have been reviewed. 
24.3.2 Work has been inspected for compliance with the Contract Documents. 
24.3.3 Work has been completed in accordance with the Contract Documents. 
24.3.4 All systems have been tested and are operational. 
24.3.5 Work is completed and ready for final inspection. 

 
24.4. The Architect will make an inspection to verify status of completion. 
 
24.5. Should the Architect determine that the work is incomplete or defective: 
 

24.5.1 The Architect promptly will so notify the Contractor. 
24.5.2 The Contractor shall remedy the deficiencies promptly, and notify the Architect when ready 

for re-inspection. 
24.5.3 The Architect will re-inspect the work. 

 
24.6. When the Architect determines that the work is acceptable under the Contract Documents the Architect 

will request the Contractor to make closeout submittals. 
 
25. CLOSEOUT SUBMITTALS 
 

25.1. Before applying for final payment, furnish to the Owner: 
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25.2. A hard-backed binder (3-hole punch/tabbed binder) containing the following: 
 

A) A typewritten materials list, in triplicate, showing every manufacturer item/material used in 
the job. Include catalog number, manufacturer's name and address, distributor's name and 
address. Type lists neatly and index according to respective specification sections of work, 

B) A list of all subcontractors, including fabricators, used in the work, and the nature of the work 
performed by each. Show company name, address, and telephone number. If Company has 
more than one office, show data for the office handling the work and the home office, 

C) A properly executed Contractor’s General Warranty form, and 
D) All other warranties, forms, certifications, and other documents required by the technical 

specifications. 
 
25.3. Project Record Documents described within these General Requirements. 
 
25.4. All keys and control or security components that are not a permanent part of installed equipment. 

 
26. WARRANTY 
 

26.1. The Contractor warrants to Owner that materials and equipment furnished under the Contract will be of 
good quality and new unless otherwise required or permitted by the Contract Documents, that the Work 
will conform with the requirements of the Contract Documents. Work not conforming to these 
requirements, including substitutions not properly approved and authorized, may be considered 
defective. The Contractors warranty excludes remedy for damage or defect caused by abuse, 
modifications not executed by the Contractor, improper or insufficient maintenance, improper operation, 
or normal wear and tear under normal usage. If required by the Owner, the Contractor shall furnish 
satisfactory evidence as to the kind and quality of materials and equipment. 

 
26.2. The period of the warranty shall be for one year (365 calendar days) from the date of Substantial 

Completion for all work described in the contract documents and any approved change orders. The 
Contractor is required to honor any special warranties which may be required in the scope of work as 
described in the specifications and contract documents. 
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SECTION 03 10 00 - CONCRETE FORMING AND ACCESSORIES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Formwork for cast-in place concrete. 
2. Shoring, bracing, and anchorage. 
3. Architectural form liners. 
4. Form accessories. 
5. Form stripping. 

1.2 MEASUREMENT AND PAYMENT 

A. Formwork: 
1. No separate measurement or payment will be made for formwork and all costs for the same 

shall be included in the cost for the specific item provided. 

1.3 SYSTEM DESCRIPTION 

A. Construct formwork, shoring and bracing in accordance with ACI 318 to conform to applicable 
code requirements. 

B. Vapor Retarder Permeance: Maximum 1 perm when tested according to ASTM E96/E96M, either 
test method. 

1.4 SUBMITTALS 

A. Shop Drawings:  
1. Formwork, shoring, and reshoring. 
2. Pertinent dimensions, openings, methods of construction, types of connections, materials, 

joint arrangement and details, ties and shores, location of framing, studding and bracing, and 
temporary supports. 

3. Sequence and timing of erection and stripping, assumed compressive strength at time of 
stripping, height of lift, and height of drop during placement. 

4. Vertical, horizontal and special loads. 
5. Notes to formwork erector showing size and location of conduits and piping embedded in 

concrete. 
6. Procedure and schedule for removal of shores and installation and removal of reshores. 

B. Product Data: Void form materials and installation requirements. 

C. Design Data:  
1.  Shoring and slope bracing. 
2. Loads transferred to structure during process of concreting, shoring, and reshoring. 
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1.5 QUALITY ASSURANCE 

A. Perform Work according to ACI 347. 

B. For wood products, comply with AF&PA. 

C. Perform Work according to local and industry standards. 

PART 2 PRODUCTS 

2.1 FORMS 

A. Form Materials: Materials shall conform to ACI 347.   

B. Furnish materials in accordance with State and local standards. 

C. Wood Forms: Use wood that has adequate quality, type, size, and stiffness to properly support the 
concrete work to be poured and ensure that the finished product matches the drawings within the 
tolerances provided. 

D. Preformed Steel Forms: Minimum 16 gage matched, tight fitting, stiffened to support weight of 
concrete without deflection detrimental to tolerances and appearance of finished surfaces. 

E. Glass Fiber Fabric Reinforced Plastic Forms: Matched, tight fitting, stiffened to support weight of 
concrete without deflection detrimental to tolerances and appearance of finished concrete 
surfaces. 

F. Steel Forms: Sheet steel, suitably reinforced, and designed for particular use indicated on 
Drawings. 

G. Form Liners: Smooth, durable, grainless and non-staining hardboard, unless otherwise indicated 
on Drawings. 

H. Framing, Studding and Bracing: Stud or No. 3 structural light framing grade. 

2.2 FORMWORK ACCESSORIES 

A. Form Ties:   
1. Steel removable or snap-off type, free of defects and with cones that allow a 1” break back 

to allow proper patching.   
2. Use embedded rod ties with built in waterstops for all below grade applications or 

applications with a high water table. 

B. Spreaders: Standard, non-corrosive metal form clamp assembly, of type acting as spreaders and 
leaving no metal within 1 inch of concrete face. Wire ties, wood spreaders or through-bolts not 
permitted. 
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C. Form Anchors and Hangers: 
1. Do not use anchors and hangers leaving exposed metal at concrete surface. 
2. Symmetrically arrange hangers supporting forms from structural steel members. 
3. Penetration of structural steel members is not permitted. 

D. Form Release Agent: Colorless mineral oil that will not stain concrete, absorb moisture, impair 
natural bonding or color characteristics of coating intended for use on concrete. 

E. Corners: Provide ¾ inch chamfer at all exposed edges. 

F. Vapor Retarder: Where indicated on Drawings, 8 mil thick polyethylene sheet. 

G. Bituminous Joint Filler: ASTM D1751. 

H. Nails, Spikes, Lag Bolts, Through-bolts, Anchorages: Size, strength and character to maintain 
formwork in place while placing concrete. 

I. Water Stops:  Rubber or PVC, minimum 1,750 psi tensile strength, maximum minus 35 degrees F 
low temperature brittleness according to ASTM D-746, 1/2 inch wide, maximum possible 
lengths, ribbed profile, preformed corner sections, heat welded jointing. 

J. Waterstop: Flexible strip of bentonite waterproofing compound in coil form for joints in concrete 
construction. 

2.3 COATINGS 

A. Coatings for Aluminum: Polyamide epoxy finish coat with paint and manufacturer’s 
recommended primer for aluminum substrate. Apply one coat primer and one coat finish, 
minimum thickness recommended by manufacturer. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify lines, levels, and centers before proceeding with formwork. Verify dimensions agree with 
Drawings. 

3.2 INSTALLATION 

A. Earth Forms: 
1. Earth forms only permitted for footings and if approved by Engineer. 
2. Trench earth forms neatly, accurately, and at least 2 inches wider than footing widths 

indicated on Drawings. 
3. Trim sides and bottom of earth forms. 
4. Construct wood edge strips at top of each side of trench to secure reinforcing and prevent 

trench from sloughing. 
5. Form sides of footings where earth sloughs. 
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6. Tamp earth forms firm and clean forms of debris and loose material before depositing 
concrete. 

B. Formwork - General: 
1. Construct froms in accordance with ACI 347. 
2. Provide top form for sloped surfaces steeper than 1.5 horizontal to 1 vertical to hold shape of 

concrete during placement, unless it can be demonstrated that top forms can be omitted. 
3. Construct forms to correct shape and dimensions, mortar-tight, braced, and of sufficient 

strength to maintain shape and position under imposed loads from construction operations. 
4. Camber forms where necessary to produce level finished soffits unless otherwise shown on 

Drawings. 
5. Carefully verify horizontal and vertical positions of forms. Correct misaligned or misplaced 

forms before placing concrete. 
6. Complete wedging and bracing before placing concrete. 

C. Forms for Smooth Finish Concrete: 
1. Use steel, plywood or lined board forms. 
2. Use clean and smooth plywood and form liners, uniform in size, and free from surface and 

edge damage capable of affecting resulting concrete finish. 
3. Install form lining with close-fitting square joints between separate sheets without springing 

into place. 
4. Use full size sheets of form lines and plywood wherever possible. 
5. Tape joints to prevent protrusions in concrete. 
6. Use care in forming and stripping wood forms to protect corners and edges. 
7. Level and continue horizontal joints. 
8. Keep wood forms wet until stripped. 

D. Architectural Form Liners: 
1. Erect architectural side of formwork first. 
2. Attach form liner to forms before installing form ties. 
3. Install form liners square, with joints and pattern aligned. 
4. Seal form liner joints to prevent grout leaks. 
5. Dress joints and edges to match form liner pattern and texture. 

E. Forms for Surfaces to Receive Membrane Waterproofing: Use plywood or steel forms. After 
erection of forms, tape form joints to prevent protrusions in concrete. 

F. Framing, Studding and Bracing: 
1. Space studs at 16 inches o.c. maximum for boards and 12 inches on center maximum for 

plywood. 
2. Size framing, bracing, centering, and supporting members with sufficient strength to 

maintain shape and position under imposed loads from construction operations. 
3. Construct beam soffits of material minimum of 2 inches thick. 
4. Distribute bracing loads over base area on which bracing is erected. 

a. When placed on ground, protect against undermining, settlement or accidental impact. 

G. Erect formwork, shoring, and bracing to achieve design requirements, in accordance with 
requirements of ACI 301 or ACI 318 as applicable. 
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H. Arrange and assemble formwork to permit dismantling and stripping. Do not damage concrete 
during stripping. Permit removal of remaining principal shores. 

I. Obtain Engineer’s approval before framing openings in structural members not indicated on 
Drawings. 

J. Install void forms in accordance with manufacturer's recommendations. 

K. Do not reuse wood formwork  more than 3 times for concrete surfaces to be exposed to view.  
Only reuse formwork that has a uniform surface for surfaces exposed to view.  Do not patch 
formwork. 

3.3 APPLICATION - FORM RELEASE AGENT 

A. Apply prior to placement of reinforcing steel, anchoring devices, and embedded items. 

B. Do not apply form release agent where concrete surfaces are indicated to receive special finishes 
or applied coverings that are affected by agent. Soak inside surfaces of untreated forms with clean 
water. Keep surfaces coated prior to placement of concrete. 

C. Reuse and Coating of Forms: Thoroughly clean forms and reapply form coating before each 
reuse. For exposed work, do not reuse forms with damaged faces or edges. Apply form coating to 
forms in accordance with manufacturer’s specifications. Do not coat forms for concrete indicated 
to receive "scored finish." Apply form coatings before placing reinforcing steel. 

3.4 INSTALLATION - INSERTS, EMBEDDED PARTS, AND OPENINGS 

A. Install formed openings for items to be embedded in or passing through concrete Work. 

B. Locate and set in place items required to be cast directly into concrete. 

C. Coordinate with Work of other sections in forming and placing openings, slots, reglets, recesses, 
sleeves, bolts, anchors, other inserts, and components of other Work. 

D. Install accessories straight, level, and plumb. Ensure items are not disturbed during concrete 
placement. 

E. Install water stops continuous without displacing reinforcement. 

F. Provide temporary ports or openings in formwork where required to facilitate cleaning and 
inspection. Locate openings at bottom of forms to allow flushing water to drain. 

G. Close temporary openings with tight fitting panels, flush with inside face of forms, and neatly 
fitted so joints will not be apparent in exposed concrete surfaces. 

H. Form Ties: 
1. Use sufficient strength and sufficient quantity to prevent spreading of forms. 
2. Place ties at least 1 inch away from finished surface of concrete. 
3. Leave inner rods in concrete when forms are stripped. 
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4. Space form ties equidistant, symmetrical and aligned vertically and horizontally unless 
otherwise shown on Drawings. 

I. Arrangement: Arrange formwork to allow proper erection sequence and to permit form removal 
without damage to concrete. 

J. Construction Joints: 
1. Install surfaced pouring strip where construction joints intersect exposed surfaces to provide 

straight line at joints. 
2. Just prior to subsequent concrete placement, remove strip and tighten forms to conceal 

shrinkage. 
3. Show no overlapping of construction joints. Construct joints to present same appearance as 

butted plywood joints. 
4. Arrange joints in continuous line straight, true and sharp. 

K. Embedded Items: 
1. Make provisions for pipes, sleeves, anchors, inserts, reglets, anchor slots, nailers, water 

stops, and other features. 
2. Do not embed wood or uncoated aluminum in concrete. 
3. Obtain installation and setting information for embedded items furnished under other 

Specification sections. 
4. Securely anchor embedded items in correct location and alignment prior to placing concrete. 
5. Verify conduits and pipes, including those made of coated aluminum, meet requirements of 

ACI 318 for size and location limitations. 

L. Openings for Items Passing Through Concrete: 
1. Frame openings in concrete where indicated on Drawings. Establish exact locations, sizes, 

and other conditions required for openings and attachment of work specified under other 
sections. 

2. Coordinate work to avoid cutting and patching of concrete after placement. 
3. Perform cutting and repairing of concrete required as result of failure to provide required 

openings. 

M. Screeds: 
1. Set screeds and establish levels for tops of concrete slabs and levels for finish on slabs. 
2. Slope slabs to drain where required or as indicated on Drawings. 
3. Before depositing concrete, remove debris from space to be occupied by concrete and 

thoroughly wet forms. Remove freestanding water. 

N. Screed Supports: 
1. For concrete over waterproof membranes and vapor retarder membranes, use cradle, pad or 

base type screed supports which will not puncture membrane. 
2. Staking through membrane is not be permitted. 

O. Cleanouts and Access Panels: 
1. Provide removable cleanout sections or access panels at bottoms of forms to permit 

inspection and effective cleaning of loose dirt, debris and waste material. 
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2. Clean forms and surfaces against which concrete is to be placed. Remove chips, saw dust 
and other debris. Thoroughly blow out forms with compressed air just before concrete is 
placed. 

3.5 FORMWORK 

A. Cleaning: 
1. Clean forms as erection proceeds. 
2. Clean formed cavities of debris. 
3. Flush with water or use compressed air. 
4. During cold weather: 

a. Remove ice and snow from within forms. 
b. Do not use de-icing salts. 
c. Do not use water 
d. Use compressed air to remove foreign matter. 

B. Removal: 
1. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own 

weight and imposed loads. 
2. Loosen forms carefully. Do not wedge tools against finish concrete surfaces. 
3. Leave forms in place for minimum number of days according to ACI 347. 

3.6 ERECTION TOLERANCES 

A. Construct formwork to maintain tolerances according to ACI 301 or ACI 318 as applicable. 

B. Tolerances: Construct formwork to produce completed concrete surfaces within construction 
tolerances according to ACI 117. 

3.7 FIELD QUALITY CONTROL 

A. Inspect erected formwork, shoring, and bracing to ensure that Work is in accordance with 
formwork design, and that supports, fastenings, wedges, ties, and items are secure. 

B. Notify Engineer after placement of reinforcing steel in forms, but prior to placing concrete. 

C. Schedule concrete placement to permit formwork inspection before placing concrete. 

END OF SECTION 
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SECTION 03 20 00 - CONCRETE REINFORCING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Reinforcing bars. 
2. Welded wire fabric. 
3. Reinforcement accessories. 

1.2 MEASUREMENT AND PAYMENT 

A. Bar or Welded Wire Fabric Reinforcement: 
1. No separate measurement or payment will be made for concrete reinforcing and all costs for 

the same shall be included in the cost for the specific item provided.  

1.3 SUBMITTALS 

A. Shop Drawings: Indicate bar sizes, spacings, locations, and quantities of reinforcing steel and 
welded wire fabric. 

B. Certificates: AWS qualification for welders employed on Work. 

C. Manufacturer's Certificate: Products meet or exceed specified requirements. 

D. Certified copies of mill test report of reinforcement materials analysis. 

1.4 QUALITY ASSURANCE 

A. Perform Work according to CRSI – Manual of Standard Practice, ACI 301, and ACI 318. 

B. Prepare Shop Drawings according to ACI SP-66. 

C. Perform Work according to local and industry standards. 

D. Welders: AWS-qualified within previous 12 months. 

PART 2 PRODUCTS 

2.1 REINFORCEMENT 

A. Reinforcing Steel: ASTM A615/A615M, 60 ksi yield grade, deformed steel bars, unfinished 
unless otherwise specified on the drawings. 

B. Deformed Bar Mats: ASTM A184/A184M; fabricated from ASTM A615/A615M or ASTM 
A706/A706M; 60 ksi yield strength, steel bars, unfinished. 
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C. Deformed Wire: ASTM A496/A496M; unfinished. 

D. Plain Wire: ASTM A82/A82M; unfinished. 

E. Welded Deformed Wire Fabric: ASTM A497/A497M; in flat sheets; unfinished.  Coiled rolls are 
not acceptable. 

F. Welded Plain Wire Fabric: ASTM A185/A185M; in flat sheets; unfinished.  Coiled rolls are not 
acceptable. 

2.2 ACCESSORY MATERIALS 

A. Tie Wire:  Minimum 16 gage annealed type. 

B. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for strength and support of 
reinforcement during concrete placement conditions. 

C. Special Chairs, Bolsters, Bar Supports, Spacers Adjacent to Weather-exposed Concrete Surfaces:  
Plastic-tipped steel type; size and shape to meet Project conditions. 

D. Reinforcing Splicing Devices: Exothermic welding type; full tension and compression; sized to fit 
joined reinforcing. 

E. Reinforcing Splicing Devices: Mechanical threaded type; full tension and compression; sized to 
fit joined reinforcing. 

F. Epoxy Coating Patching Material: As recommended by coating manufacturer. 

2.3 FABRICATION 

A. Fabricate concrete reinforcement according to CRSI Manual of Practice and ACI 318. 

B. Form standard hooks for 90 degree bends or other bends as required or as indicated on Drawings. 

C. Form reinforcement bends with minimum diameters according to ACI 318. 

D. Fabricate column reinforcement with offset bends at reinforcement splices. 

E. Form ties and stirrups from following: 
1. Bars No. 10 and Smaller:  No. 3 deformed bars. 
2. Bars No. 11 and Larger:  No. 4 deformed bars. 

F. Weld reinforcement according to AWS D1.4. 

G. Galvanized-coated and Epoxy-coated Reinforcement: Clean surfaces, weld and re-protect welded 
joint according to CRSI. 

H. Locate reinforcement splices at point of minimum stress. Review location of splices with 
Engineer if needed. 
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2.4 SHOP FINISHING 

A. Galvanized Finish for Steel Bars: ASTM A767/A767M, Class II, hot dip galvanized after 
fabrication. 

B. Epoxy-coated Finish for Steel Bars:  ASTM A775/A775M or ASTM A934/A934M as applicable. 

C. Epoxy-coated Finish for Steel Wire: ASTM A884/A884M; Class A using ASTM A775/A775M 
or ASTM A934/A934M. 

2.5 SOURCE QUALITY CONTROL 

A. When fabricator is approved by authority having jurisdiction, submit certificate of compliance 
indicating Work performed at fabricator's facility conforms to Contract Documents. 
1. Specified shop tests are not required for Work performed by approved fabricator. 

PART 3 EXECUTION 

3.1 PLACEMENT 

A. Place, support and secure reinforcement against displacement. Do not deviate from required 
position beyond specified tolerance. 
1. Do not weld crossing reinforcement bars for assembly except as permitted by Engineer. 

B. Space reinforcement bars with minimum clear spacing in accordance with ACI 318. 
1. Where bars are indicated in multiple layers, place upper bars directly above lower bars. 

C. Maintain concrete cover around reinforcement in accordance with ACI 318 and as follows: 

Reinforcement Location Minimum Concrete Cover

Footings and Concrete Formed Against Earth 3 inches

Concrete exposed to 
earth or weather 

No. 6 bars and larger 2 inches

No. 5 bars and smaller 1-1/2 inches 

Supported Slabs, 
Walls, and Joists 

No. 14 bars and larger 1-1/2 inches 

No. 11 bars and smaller 3/4 inches

D. Provide following minimum concrete cover over reinforcement when required by applicable code 
for fire-resistive construction. 
1. Slabs: 2 inches. 

3.2 ERECTION TOLERANCES 

A. Install reinforcement within following tolerances for flexural members, walls, and compression 
members: 
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Reinforcement Depth Depth Tolerance Concrete Cover Tolerance

Greater than 8 inches plus or minus 3/8 inch minus 3/8 inch 

Less than 8 inches plus or minus 1/2 inch minus 1/2 inch 

B. Install reinforcement within tolerances specified in ACI 530.1 for foundation walls. 

3.3 FIELD QUALITY CONTROL 

A. Field inspection and testing will be performed by Owner’s testing laboratory according to ACI 
318. 

B. Provide free access to Work and cooperate with appointed firm. 

C. Reinforcement Inspection: 
1. Placement Acceptance: Specified and ACI 318 material requirements and specified 

placement tolerances. 
2. Welding: Inspect welds in accordance with AWS D1.1. 
3. Periodic Placement Inspection: Inspect for correct materials, fabrication, sizes, locations, 

spacing, concrete cover, and splicing. 
4. Weldability Inspection: Inspect for reinforcement weldability when formed from steel other 

than ASTM A706/A706M. 
5. Continuous Weld Inspection: Inspect reinforcement as required by ACI 318. 
6. Periodic Weld Inspection: Other welded connections. 

D. Place, support and secure reinforcement against displacement. 

E. Do not weld crossing reinforcement bars for assembly. 

F. Space reinforcement bars with minimum clear spacing according to ACI 318. 

G. Maintain concrete cover around reinforcement according to ACI 318. 

3.4 ERECTION TOLERANCES 

A. Install reinforcement within following tolerances for flexural members, walls, and compression 
members: 

Reinforcement Depth Depth Tolerance Concrete Cover Tolerance

Greater than 8 inches plus or minus 3/8 inch minus 3/8 inch  

Less than 8 inches plus or minus 1/2 inch minus 1/2 inch  

B. Install reinforcement within tolerances specified in ACI 530.1 for foundation walls. 
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3.5 FIELD QUALITY CONTROL 

A. Field inspection and testing will be performed by Owner’s testing laboratory according to ACI 
318. 

B. Reinforcement Inspection: 
1. Placement Acceptance: Specified and ACI 318 material requirements and placement 

tolerances. 
2. Welding: According to AWS D1.1. 
3. Periodic Placement Inspection: Correct materials, fabrication, sizes, locations, spacing, 

concrete cover, and splicing. 
4. Weldability Inspection: Weldability when formed from steel other than ASTM 

A706/A706M. 
5. Continuous Weld Inspection: According to ACI 318. 
6. Periodic Weld Inspection: Other welded connections. 

END OF SECTION 
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SECTION 03 30 00 - CAST-IN-PLACE CONCRETE 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Formwork. 
2. Reinforcement. 
3. Accessories. 
4. Cast-in place concrete. 
5. Finishing and curing. 

1.2 SYSTEM DESCRIPTION 

A. Design, engineer and construct formwork, shoring and bracing in accordance with ACI 301 and 
ACI 318 to conform to design and applicable code requirements to achieve concrete shape, line 
and dimension as indicated on Drawings. 

B. Vapor Retarder Permeance: Maximum 1 perm when tested in accordance with ASTM 
E96/E96M, either method. 

1.3 SUBMITTALS 

A. Shop Drawings:  
1. Indicate pertinent dimensioning, location of bracing and temporary supports,. 
2. Indicate reinforcement sizes, spacings, locations, and quantities. 
3. Indicate sidewalks, slabs-on-grade, and other exterior concrete surfaces. 

B. Product Data: Indicate all admixtures requested. 

C. Design Data: Submit mix designs. 

1.4 QUALITY ASSURANCE 

A. Construct and erect concrete formwork in accordance with ACI 301, ACI 318, and ACI 347. 

B. Perform concrete reinforcing work in accordance with ACI 301, ACI 315, ACI 318, and CRSI 
Manual of Practice 

C. Perform cast-in-place concrete work in accordance with ACI 301, ACI 318 ACI 305, and ACI 
306.1. 

D. Perform Work for roadways in accordance with North Carolina Department of Transportation 
standards. 

E. Maintain one copy of each document on site. 
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PART 2 PRODUCTS 

2.1 FORM MATERIALS AND ACCESSORIES 

A. Form Materials: Per Section 03 10 00. 

B. Form Release Agent: Colorless mineral oil not capable of staining concrete or impairing natural 
bonding characteristics of coating intended for use on concrete. 

C. Slab Edge Joint Filler:  ASTM D1751, Premolded asphaltic board, 1/2 inch thick. 

2.2 REINFORCEMENT MATERIALS 

A. Reinforcing Steel: ASTM A615/A615M, 60 ksi yield grade, deformed steel bars, unfinished. 

B. Welded Deformed Wire Fabric: ASTM A497/A497M; in flat sheets; unfinished. 

C. Welded Plain Wire Fabric: ASTM A185/A185M; in flat sheets; unfinished. 

D. Chairs, Bolsters, Bar Supports, Spacers: Sized and shaped for support of reinforcing; plastic 
tipped or non-corroding for supports in slabs forming finished ceilings or where supports are 
exposed to weather. 

E. Fabricate concrete reinforcement in accordance with CRSI Manual of Practice, ACI 301, and ACI 
318. 

F. Weld reinforcement in accordance with AWS D1.4. 

G. Galvanized Finish for Steel Bars: ASTM A767/A767M, Class II, hot dip galvanized after 
fabrication. 

H. Epoxy Coated Finish for Steel Bars:  ASTM A775/A775M or ASTM A934/A934M. 

I. Epoxy Coated Finish for Steel Wire: ASTM A884/A884M; Class A using ASTM A775/A775M 
or ASTM A934/A934M. 

J. Epoxy Coating Patching Material: Type as recommended by coating manufacturer. 

2.3 CONCRETE MATERIALS 

A. Cement: ASTM C150, Normal-Type I or Moderate-Type II, Portland type. 

B. Fine and Coarse Aggregates: ASTM C33. 

C. Water: Clean and not detrimental to concrete. 

D. Air Entrainment Admixture: ASTM C260. 

E. Bonding Agent:  Polymer resin emulsion as recommended by manufacturer. 
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F. Non-shrink Grout: Premixed compound consisting of non-metallic aggregate, cement, water 
reducing and plasticizing agents. 

2.4 COMPOUNDS, HARDENERS AND SEALERS 

A. Curing Compound: ASTM C309, Type 1 or 1D, Class A. 

B. Membrane Curing Compound: ASTM C1315 Type I, Class A. 

C. Absorptive Mats Type C:  ASTM C171, burlap-polyethylene, minimum 9 oz/sq yd bonded to 
prevent separation during handling and placing. 

2.5 CONCRETE MIX 

A. Mix and deliver concrete in accordance with ASTM C94/C94M, Option A. 

B. Furnish concrete of the following strength: 
1. Compressive Strength 3,000 psi (7 day). 
2. Compressive strength 4,000 psi (28 day). 
3. Slump 3 to 5 inches. 
4. Maximum water-cement ratio: 0.53 for 3,000 psi concrete and 0.50 for 4,000 psi concrete. 

C. Select admixture proportions for normal weight concrete in accordance with ACI 318. 

D. Add air entraining agent to concrete mix for concrete work exposed to exterior. 

PART 3 EXECUTION 

3.1 FORMWORK ERECTION 

A. Erect formwork, shoring and bracing to achieve design requirements. 

B. Camber slabs and framing to achieve ACI 301 tolerances. 

C. Provide bracing to ensure stability of formwork. 

D. Form external corners of slabs with 3/4 inch chamfer unless otherwise indicated on the drawings. 

E. Apply form release agent to formwork prior to placing form accessories and reinforcement. 

F. Do not apply form release agent where concrete surfaces will receive special finishes or applied 
coverings affected by agent. 

G. Clean forms as erection proceeds, to remove foreign matter. 

3.2 INSERTS, EMBEDDED COMPONENTS, AND OPENINGS 

A. Provide formed openings where required for work to be embedded in and passing through 
concrete members. 
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B. Coordinate work of other sections in forming and setting openings, slots, recesses, chases, 
sleeves, bolts, anchors, and other inserts. 

C. Install concrete accessories straight, level, and plumb. 

D. Install water stops continuous without displacing reinforcement. 

E. Place formed construction joint device in floor slab pattern pouring sequence. 

F. Place joint filler at perimeter of floor slab, penetrations, and isolation joints. 

G. Install void forms. Protect forms from moisture before concrete placement and from crushing 
during concreting. 

3.3 REINFORCEMENT PLACEMENT 

A. Place reinforcement, supported and secured against displacement. 

B. Ensure reinforcing is clean, free of loose scale, dirt, or other foreign coatings. 

C. Weld reinforcement in accordance with AWS D1.4. 
1. Do not weld crossing reinforcement bars for assembly except as permitted by Engineer. 

D. Space reinforcement bars with minimum clear spacing. 
1. Where bars are indicated in multiple layers, place upper bars directly above lower bars. 

E. Maintain concrete cover around reinforcement in accordance with ACI 318. 

3.4 PLACING CONCRETE 

A. Prepare previously placed concrete by cleaning with steel brush and applying bonding agent. 

B. Install vapor retarder under interior slabs on grade in accordance with ASTM E1643. Lap joints 
minimum 6 inches and seal watertight. 

C. Repair damaged vapor retarder with vapor retarder material, lap over damaged areas minimum 6 
inches and seal watertight. 

D. Separate slabs-on-grade from vertical surfaces with 1/2 inch thick joint filler, extended from 
bottom of slab to within 1/4 inch of finished slab surface. 

E. Place concrete continuously between predetermined expansion, control and construction joints. 
Do not break or interrupt successive pours creating cold joints. 

F. Place floor slabs and saw cut pattern indicated. 

G. Where new concrete is doweled to existing work, drill holes in existing concrete, insert steel 
dowels and pack with non-shrink grout. 
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H. Screed slabs-on-grade level. 

3.5 FORM REMOVAL 

A. Do not remove forms or bracing until concrete has gained sufficient strength to carry its own 
weight and imposed loads. 

B. Remove formwork progressively and in accordance with code requirements. 

3.6 SEPARATE FLOOR TOPPINGS 

A. Place concrete floor toppings to required lines and levels. 

B. Prior to placing, remove deleterious material. Broom and vacuum clean. 

C. Place required dividers, edge strips, reinforcing and other items to be cast in. 

3.7 FLOOR FINISHING 

A. Finish concrete floor surfaces in accordance with ACI 301 and ACI 302.1. 

B. Uniformly spread, screed, and float concrete. 

C. Wood float surfaces receiving surface pavers or other finished floating pavement units with full 
bed setting system. 

D. Steel trowel surfaces exposed to view in finished construction. 

E. Maintain surface flatness, with maximum variation of 1/8 inch in 10 ft. 

F. In areas with floor drains, maintain floor level at walls and slope surfaces uniformly to drains. 

G. Apply concrete hardener and color on surfaces as required. 

3.8 CURING AND PROTECTION 

A. Immediately after placement, protect concrete from premature drying, excessively hot or cold 
temperatures, and mechanical injury. 
1. Protect concrete footings from freezing for minimum 5 days. 

B. Apply sealer on exterior slab surfaces or place absorptive matting, moisten, and keep damp. 

C. Immediately after placement, protect concrete from premature drying. 

D. Maintain concrete with minimal moisture loss at relatively constant temperature for period 
necessary for hydration of cement and hardening of concrete for not less than 7 days. 

3.9 FORMED SURFACES 

A. Provide concrete surfaces to be left exposed with sand float finish. 
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3.10 ERECTION TOLERANCES 

A. Install reinforcement within tolerances required by ACI 301 and ACI 318. 

3.11 FIELD QUALITY CONTROL 

A. Perform field inspection and testing in accordance with ACI 301 and ACI 318. 

B. Reinforcement Inspection: 
1. Inspect for correct materials, fabrication, sizes, locations, spacing, concrete cover, and 

splicing. 

C. Strength Test Samples: 
1. Sample concrete and make one set of three cylinders for every 75 cu yds or less of each class 

of concrete placed each day and for every 5,000 sf of surface area for slabs and walls. 

D. Field Testing: 
1. Measure slump and temperature for each compressive strength concrete sample. 
2. Measure air content in air entrained concrete for each compressive strength concrete sample. 

E. Cylinder Compressive Strength Testing: 
1. Test Method: ASTM C39/C39M. 
2. Test Acceptance: In accordance with ACI 301 and ACI 318. 
3. Test two cylinders at 28 days. 
4. Test one cylinder at 56 days, if 28 day test results do not meet specified requirements. 
5. Otherwise retain one cylinder for 60 days for testing when requested by Engineer. 
6. Dispose remaining cylinders when testing is not required. 

3.12 DEFECTIVE CONCRETE 

A. Modify or replace concrete not conforming to required lines, details and elevations, as directed by 
Engineer. 

END OF SECTION 
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SECTION 31 05 13 - SOILS FOR EARTHWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Subsoil materials. 
2. Topsoil materials. 

1.2 MEASUREMENT AND PAYMENT 

A. Refer to Section 31 22 00 – Grading for measurement and payment for topsoil and subsoil 
materials. 

1.3 SUBMITTALS 

A. Samples: Submit, in air-tight containers, 10 lb. sample of each type of fill material to the testing 
laboratory or provide on-site testing of the fill material by a qualified geotechnical engineer. 

B. Materials Source: Provide location of imported materials source for approval. 

1.4 QUALITY ASSURANCE 

A. Furnish subsoil and topsoil material from single source throughout Work whenever possible. 

B. Perform Work according to the requirements of the local and state governmental agencies having 
jurisdiction. 

C. Use the proper equipment in conjunction with skilled and experienced labor to perform the work 
required. 

D. Retain a testing laboratory to provide the third party material testing necessary to ensure that 
earthwork is performed to these specifications and to the Owners requirements. 

PART 2 PRODUCTS 

2.1 SUBSOIL MATERIALS 

A. All subsoil materials shall conform to the Geotechnical Engineers design recommendations for 
the project and all compaction work performed for the project shall be supervised during 
backfilling and compaction to ensure that the geotechnical recommendations are followed 
closely.  

B. Subsoil Type S1 – Suitable Material: 
1. May either be excavated from the site and reused for the project or imported to the site from 

an offsite source. 
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2. Free of lumps larger than 3 inches in diameter, rocks larger than 4 inches diameter, debris, 
and organic matter. 

3. Free of rocks larger than 1 inch in diameter in the upper 12 inches of fill. 

C. Subsoil Type S2 – Select Fill Material: 
1. May either be granular material or cohesive material dependent upon the specific use. 
2. Granular fill material will be specified as stone, sand, or some mixture thereof. 
3. Cohesive fill material shall conform to the specific project requirements for the import 

material. 
4. Must be obtained from an approved source. 

D. Subsoil Type S3 – Unsuitable Material: 
1. If approved by the Owner and in conformance with the project guidelines, unsuitable 

material may be wasted on site in undeveloped portions of the project. 
2. If on-site disposal is not acceptable to the Owner, unsuitable material shall be removed from 

the site and properly disposed of. 
3. Unsuitable material should never be wasted on a portion of the project site that have 

potential for development in the future. 

2.2 TOPSOIL MATERIALS 

A. Topsoil Type S4 – Topsoil Retained On-Site: 
1. Use topsoil obtained from the top layer of the existing site soils. 
2. Refer to Geotechnical Engineer’s report or recommendation regarding depth of existing 

topsoil at the site. 
3. Remove all stones, roots, and large lumps of material before reuse. 
4. Stockpile topsoil retained on-site separate from all other fill materials. 

B. Topsoil Type S5 – Imported Topsoil: 
1. Use single screened topsoil from an approved source free from roots, rocks larger than ½ 

inch, subsoil debris, weeds, and foreign matter.. 
2. Imported topsoil shall contain the following gradation as defined in ASTM D422:  Sand - 

50-80 percent, Clay – 20 percent maximum, Silt – 30 percent maximum.   
3. Acidity range (pH) of 5.5 to 7.5. 
4. Limit decaying matter to 20 percent of total content by volume. 
5. The topsoil provided shall be suitable for the proper growth of the plantings specified and 

shall have a permeability rate of not less than 0.5 inches per hour when tested in accordance 
with ASTM D2434 or other approved methods. 
 

2.3 SOURCE QUALITY CONTROL 

A. Testing and Analysis of Subsoil Material: Perform according to ASTM D698 or ASTM D1557. 

B. Testing and Analysis of Topsoil Material: Perform according to ASTM D698 or ASTM D1557. 

C. When tests indicate materials do not meet specified requirements, change material and retest. 

D. Furnish materials of each type from same source throughout Work. 
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PART 3 EXECUTION 

3.1 EXCAVATION 

A. Excavate subsoil and topsoil from areas designated. Strip topsoil to full depth of topsoil in 
designated areas. 

B. Stockpile excavated material meeting requirements for subsoil materials and topsoil materials. 

C. Remove excess excavated materials not intended for reuse, from Site. 

D. Remove excavated materials not meeting requirements for subsoil materials or topsoil materials 
from Site. 

3.2 STOCKPILING 

A. Stockpile materials on Site at locations designated by Engineer. 

B. Stockpile in sufficient quantities to meet Project schedule and requirements. 

C. Separate differing materials with dividers or stockpile apart to prevent mixing. 

D. Stockpile topsoil 8 feet high, maximum. 

E. Prevent intermixing of soil types or contamination. 

F. Direct surface water away from stockpile site to prevent erosion or deterioration of materials. 

G. Stockpile unsuitable materials on impervious material and cover to prevent erosion and leaching, 
until disposed of. 

H. Provide silt fence around base of stockpile to prevent offsite sedimentation.  

3.3 STOCKPILE CLEANUP 

A. Remove stockpile, leave area in clean and neat condition. Grade Site surface to prevent free 
standing surface water. 

END OF SECTION 
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SECTION 31 05 16 - AGGREGATES FOR EARTHWORK 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Coarse aggregate materials. 
2. Fine aggregate materials. 

1.2 MEASUREMENT AND PAYMENT 

A. Aggregate: 
1. There will be no separate measurement or payment for aggregates and all aggregates 

required for the project shall be included in the lump sum price bid for the work to which it 
pertains. 

1.3 SUBMITTALS 

A. Samples: Submit, in air-tight containers, 10 lb. sample of each type of fill material to the testing 
laboratory or provide on-site testing of the fill material by a qualified geotechnical engineer. 

B. Materials Source: Provide location of imported materials source. 

C. Manufacturer's Certificate: Products meet or exceed project requirements. 

1.4 QUALITY ASSURANCE 

A. Furnish each aggregate material from single source throughout Work. 

B. Perform Work according to the requirements of the local and state governmental agencies having 
jurisdiction. 

C. Use the proper equipment in conjunction with skilled and experienced labor to perform the work 
required. 

D. Retain a testing laboratory to provide the third party material testing necessary to ensure that 
earthwork is performed to these specifications and to the Owners requirements. 
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PART 2 PRODUCTS 

2.1 COARSE AGGREGATE MATERIALS 

A. #57 Crushed Stone 
1. #57 Crushed Stone shall be free of shale, clay, friable material and debris; graded according 

to ASTM C136 within the following limits: 
 

Sieve Size Percent Passing
1 1/2 inches 100
1 inch 95 to 100
3/4 inch ----
1/2 inches 25 to 65
3/8 inches ----
No. 4 0 to 10
No. 8 0 to 5
No. 50 0
No. 200 0

B. #89 Crushed Stone 
1. #89 Crushed Stone shall be free of shale, clay, friable material and debris, and shall be 

graded according to ASTM C136 within the following limits: 
 

Sieve Size Percent Passing
1 1/2 inches 100
1 inch 100
3/4 inch 100
1/2 inches 100
3/8 inches 90 to100
No. 4 20 to 55
No. 8 5 to 30
No. 50 0 to 10
No. 200 0 to 5

C. Pea Gravel: Natural stone; washed, free of clay, shale, organic matter; graded according to ASTM 
C136 to following limits: 
1. Minimum Size:  1/4 inch. 
2. Maximum Size:  1/2 inch. 
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2.2 FINE AGGREGATE MATERIALS 

A. Sand: Natural river or bank sand; washed; free of silt, clay, loam, friable or soluble materials, and 
organic matter; graded according to ASTM C136; within following limits: 

Sieve Size Percent Passing
3/8 inches 100
No. 4 95 to 100
No. 8 85 to 100
No. 16 50 to 85
No. 30 20 to 60
No. 50 10 to 30

2.3 SOURCE QUALITY CONTROL 

A. Coarse Aggregate Material - Testing and Analysis: Perform according to ASTM D698, ASTM 
D1557, AASHTO T180, ASTM D4318, or ASTM C136. 

B. Fine Aggregate Material - Testing and Analysis: Perform according to ASTM D698, ASTM 
D1557, AASHTO T180, ASTM D4318, or ASTM C136. 

C. When tests indicate materials do not meet specified requirements, change material and retest. 

PART 3 EXECUTION 

3.1 EXCAVATION 

A. Excavate aggregate materials from on-Site locations designated by Engineer as specified. 

B. Stockpile excavated material meeting requirements for coarse aggregate materials and fine 
aggregate materials. 

C. Remove excess excavated materials, coarse aggregate materials and fine aggregate materials not 
intended for reuse, from the project Site. 

D. Remove excavated materials not meeting requirements for coarse aggregate materials and fine 
aggregate materials from the Site. 

3.2 STOCKPILING 

A. Stockpile materials on Site at locations designated by Engineer. 

B. Stockpile in sufficient quantities to meet Project schedule and requirements. 

C. Separate different aggregate materials with dividers or stockpile individually to prevent mixing. 

D. Direct surface water away from stockpile site to prevent erosion or deterioration of materials. 
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E. Stockpile unsuitable materials on impervious material and cover to prevent erosion and leaching, 
until disposed of. 

3.3 STOCKPILE CLEANUP 

A. Remove stockpile, leave area in clean and neat condition. Grade Site surface to prevent free-
standing surface water. 

B. When borrow area is indicated, leave area in clean and neat condition. Grade Site surface to 
prevent free standing surface water. 

END OF SECTION 
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SECTION 31 10 00 – SITE CLEARING AND DEMOLITION 

PART 1 GENERAL 

1.1 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 site utilities. 
7. Temporary erosion- and sedimentation-control measures. 

1.2 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. 

1.3 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. Salvable Improvements:  Carefully remove items indicated to be salvaged and store on Owner's 
premises where indicated. 

C. Utility Locator Service:  Notify utility locator service for area where Project is located before site 
clearing. 

D. Do not commence site clearing operations until temporary erosion- and sedimentation-control and 
plant-protection measures are in place. 

E. The following practices are prohibited within protection zones: 
1. Storage of construction materials, debris, or excavated material. 
2. Parking vehicles or equipment. 
3. Foot traffic. 
4. Erection of sheds or structures. 
5. Impoundment of water. 
6. Excavation or other digging unless otherwise indicated. 
7. Attachment of signs to or wrapping materials around trees or plants unless otherwise 

indicated. 
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PART 2 PRODUCTS 

2.1 MATERIALS 

A. Satisfactory Soil Material:  Requirements for satisfactory soil material are specified in Section 31 
20 00 "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 or to be relocated. 

C. Protect existing site improvements to remain from damage during construction. 
1. Restore damaged improvements to their original condition, as acceptable to Owner. 

3.2 TEMPORARY EROSION AND SEDIMENTATION CONTROL 

A. Provide temporary erosion- and sedimentation-control measures to prevent soil erosion and 
discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, 
according to erosion- and sedimentation-control Drawings and requirements of authorities having 
jurisdiction. 

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. 

B. Repair or replace trees, shrubs, and other vegetation indicated to remain or be relocated that are 
damaged by construction operations, in a manner approved by Engineer. 

3.4 EXISTING UTILITIES 

A. Locate, identify, disconnect, and seal or cap utilities indicated to be removed or abandoned in 
place. 
1. Arrange with utility companies to shut off indicated utilities. 
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B. Interrupting Existing Utilities:  Do not interrupt utilities serving facilities occupied by Owner or 
others unless permitted under the following conditions and then only after arranging to provide 
temporary utility services according to requirements indicated: 
1. Notify Owner not less than two days in advance of proposed utility interruptions. 
2. Do not proceed with utility interruptions without Owner's written permission. 

3.5 CLEARING AND GRUBBING 

A. Remove obstructions, trees, shrubs, and other vegetation to permit installation of new 
construction. 
1. Grind down stumps and remove roots, obstructions, and debris to a depth of 18 inches below 

exposed subgrade. 
2. Use only hand methods for grubbing within protection zones. 

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, 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 indicated on Drawings in a manner to prevent intermingling with underlying 
subsoil or 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. 

3.7 SITE IMPROVEMENTS 

A. Remove existing above- and below-grade improvements as indicated and necessary to facilitate 
new construction. 

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. 

B. Separate recyclable materials produced during site clearing from other nonrecyclable materials.  
Store or stockpile without intermixing with other materials and transport them to recycling 
facilities.  Do not interfere with other Project work. 

END OF SECTION 
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SECTION 31 20 00 – EARTH MOVING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Preparing subgrades for sidewalks, pavements, grasses, and plants. 
2. Excavating and backfilling for buildings and structures. 
3. Drainage course for concrete slabs-on-grade. 
4. Subbase course for concrete sidewalks and pavements. 
5. Subbase course and base course for asphalt paving. 
6. Excavating and backfilling for utility trenches. 

1.2 DEFINITIONS 

A. Backfill:  Soil material used to fill an excavation. 
1. Initial Backfill:  Backfill placed beside and over pipe in a trench, including haunches to 

support sides of pipe. 
2. Final Backfill:  Backfill placed over initial backfill to fill a trench. 

B. Base Course:  Aggregate layer placed between the subbase course and hot-mix asphalt paving. 

C. Bedding Course:  Aggregate layer placed over the excavated subgrade in a trench before laying 
pipe. 

D. Borrow Soil:  Satisfactory soil imported from off-site for use as fill or backfill. 

E. Drainage Course:  Aggregate layer supporting the slab-on-grade that also minimizes upward 
capillary flow of pore water. 

F. Excavation:  Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 
1. Authorized Additional Excavation:  Excavation below subgrade elevations or beyond 

indicated lines and dimensions as directed by Engineer.  Authorized additional excavation 
and replacement material will be paid for according to Contract provisions for changes in the 
Work. 

2. Unauthorized Excavation:  Excavation below subgrade elevations or beyond indicated lines 
and dimensions without direction by Engineer.  Unauthorized excavation, as well as 
remedial work directed by Engineer, shall be without additional compensation. 

G. Fill:  Soil materials used to raise existing grades. 

H. 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. 
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I. 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. 

J. 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. 

K. Utilities:  On-site underground pipes, conduits, ducts, and cables, as well as underground services 
within buildings. 

1.3 QUALITY ASSURANCE 

A. Preexcavation Conference:  Conduct conference at Project site. 

1.4 PROJECT CONDITIONS 

A. Utility Locator Service:  Notify utility locator service for area where Project is located before 
beginning earth moving operations. 

B. Do not commence earth moving operations until plant-protection measures specified in Section 
01 56 39 "Temporary Tree and Plant Protection" are in place. 

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 Groups A-1, A-2-4, A-2-5, and A-3 according to AASHTO M 145, or a 
combination of these groups; free of rock or gravel larger than 4 inches in any dimension, debris, 
waste, frozen materials, vegetation, and other deleterious matter. 

C. Unsatisfactory Soils:  Soil Classification Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT 
according to ASTM D 2487 or Groups A-2-6, A-2-7, A-4, A-5, A-6, and A-7 according to 
AASHTO M 145, 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 
sieve and not more than 12 percent passing a No. 200 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 sieve 
and not more than 8 percent passing a No. 200 sieve. 
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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 
sieve and not more than 12 percent passing a No. 200 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 
sieve and not more than 8 percent passing a No. 200 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 
sieve and 0 to 5 percent passing a No. 8 sieve. 

2.2 ACCESSORIES 

A. Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches wide and 4 mils thick, continuously 
inscribed with a description of the utility; colored to comply with local practice or requirements 
of authorities having jurisdiction. 

B. Detectable Warning Tape:  Acid- and alkali-resistant, polyethylene film warning tape 
manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 
4 mils 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 deep; colored to comply with local practice or requirements of authorities having 
jurisdiction. 

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 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. 
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3.3 EXCAVATION FOR STRUCTURES 

A. Excavate to indicated elevations and dimensions within a tolerance of plus or minus 1 inch.  If 
applicable, extend excavations a sufficient distance from structures for placing and removing 
concrete formwork, for installing services and other construction, and for inspections. 
1. Excavations for Footings and Foundations:  Do not disturb bottom of excavation.  Excavate 

by hand to final grade just before placing concrete reinforcement.  Trim bottoms to required 
lines and grades to leave solid base to receive other work. 

B. Excavations at Edges of Tree- and Plant-Protection Zones: 
1. Excavate by hand to indicated lines, cross sections, elevations, and subgrades.  Use narrow-

tine spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  
Do not use mechanical equipment that rips, tears, or pulls roots. 

2. Cut and protect roots according to requirements in Section 01 56 39 "Temporary Tree and 
Plant Protection." 

3.4 EXCAVATION FOR WALKS AND PAVEMENTS 

A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and 
subgrades. 

3.5 EXCAVATION FOR UTILITY TRENCHES 

A. Excavate trenches to indicated gradients, lines, depths, and elevations. 

B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or 
conduit.  Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe 
or conduit unless otherwise indicated. 
1. Clearance:  12 inches each side of pipe or conduit 

C. Trench Bottoms:  Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit.  Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits.  Remove projecting stones and sharp objects 
along trench subgrade. 
1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 

bearing material, 4 inches deeper elsewhere, to allow for bedding course. 

D. Trenches in Tree- and Plant-Protection Zones: 
1. Hand-excavate to indicated lines, cross sections, elevations, and subgrades.  Use narrow-tine 

spading forks to comb soil and expose roots.  Do not break, tear, or chop exposed roots.  Do 
not use mechanical equipment that rips, tears, or pulls roots. 

2. Do not cut main lateral roots or taproots; cut only smaller roots that interfere with 
installation of utilities. 

3. Cut and protect roots as required. 

3.6 SUBGRADE INSPECTION 

A. Proof-roll subgrade below pavements with a pneumatic-tired dump truck to identify soft pockets 
and areas of excess yielding.  Do not proof-roll wet or saturated subgrades. 
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B. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by Engineer, without additional compensation. 

3.7 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, may be used when approved by 
Engineer. 
1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by 

Engineer. 

3.8 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. 

3.9 UTILITY TRENCH BACKFILL 

A. Place backfill on subgrades free of mud, frost, snow, or ice. 

B. Place and compact bedding course on trench bottoms and where indicated.  Shape bedding course 
to provide continuous support for bells, joints, and barrels of pipes and for joints, fittings, and 
bodies of conduits. 

C. Trenches under Footings:  Backfill trenches excavated under footings and within 18 inches of 
bottom of footings with satisfactory soil; fill with concrete to elevation of bottom of footings.  
Concrete is specified in "Cast-in-Place Concrete" Section 03 30 00. 

D. Place and compact initial backfill of subbase material, free of particles larger than 1 inch in any 
dimension, to a height of 12 inches over the pipe or conduit. 
1. Carefully compact initial backfill under pipe haunches and compact evenly up on both sides 

and along the full length of piping or conduit to avoid damage or displacement of piping or 
conduit.  Coordinate backfilling with utilities testing. 

E. Place and compact final backfill of satisfactory soil to final subgrade elevation. 

F. Install warning tape directly above utilities, 12 inches below finished grade, except 6 inches 
below subgrade under pavements and slabs. 

3.10 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. 
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2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

3.11 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. 

3.12 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches  in loose depth for material 
compacted by heavy compaction equipment, and not more than 4 inches 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 or ASTM D 1557: 
1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches 

of existing subgrade and each layer of backfill or fill soil material at 95 percent. 
2. Under walkways, scarify and recompact top 6 inches below subgrade and compact each 

layer of backfill or fill soil material at 92 percent. 
3. Under turf or unpaved areas, scarify and recompact top 6 inches below subgrade and 

compact each layer of backfill or fill soil material at 85 percent. 
4. For utility trenches, compact each layer of initial and final backfill soil material at 85 

percent. 

3.13 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. 

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. 
2. Walks:  Plus or minus 1 inch. 
3. Pavements:  Plus or minus 1/2 inch. 

C. Grading inside Building Lines:  Finish subgrade to a tolerance of 1/2 inch  when tested with a 10-
foot straightedge. 
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3.14 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. Shape subbase course and base course to required crown elevations and cross-slope grades. 
2. Place subbase course and base course that exceeds 6 inches in compacted thickness in layers 

of equal thickness, with no compacted layer more than 6 inches thick or less than 3 inches 
thick. 

3. 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 or ASTM D 1557. 

3.15 DRAINAGE COURSE UNDER CONCRETE SLABS-ON-GRADE 

A. Place drainage course on subgrades free of mud, frost, snow, or ice. 

B. On prepared subgrade, place and compact drainage course under cast-in-place concrete slabs-on-
grade as follows: 
1. Place drainage course that exceeds 6 inches in compacted thickness in layers of equal 

thickness, with no compacted layer more than 6 inches thick or less than 3 inches thick. 
2. Compact each layer of drainage course to required cross sections and thicknesses to not less 

than 95 percent of maximum dry unit weight according to ASTM D 698. 

3.16 FIELD QUALITY CONTROL 

A. Testing Agency:  Owner will engage a qualified geotechnical engineering testing agency to 
perform tests and inspections. 

B. 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. 

C. Footing Subgrade:  At footing subgrades, at least one test of each soil stratum will be performed 
to verify design bearing capacities.  Subsequent verification and approval of other footing 
subgrades may be based on a visual comparison of subgrade with tested subgrade when approved 
by Engineer. 

D. 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. 

3.17 PROTECTION 

A. Protecting Graded Areas:  Protect newly graded areas from traffic, freezing, and erosion.  Keep 
free of trash and debris. 
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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. 

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. 

3.18 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 



 

 

Midlands – Parking Lot Repairs – Beltline Campus 
H59-N091-MJ 
 

May 21, 2021 

GRADING  31 22 00  Page 1 of 4

SECTION 31 22 00 - GRADING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Excavating topsoil. 
2. Excavating subsoil. 
3. Cutting, grading, filling, rough grading, and compacting soils for site structures, building 

pads, and other improvements. 

1.2 MEASUREMENT AND PAYMENT 

A. All fill material including select granular fill, import, and offsite transport of unsuitable material 
shall be included in the lump sum price bid for the project. 

1.3 SUBMITTALS 

A. Samples: Submit, in air-tight containers, 10 lb. sample of each type of fill material to the testing 
laboratory or provide on-site testing of the fill material by a qualified geotechnical engineer 

B. Materials Source: Location of imported materials suppliers. 

1.4 CLOSEOUT SUBMITTALS 

A. Project Record Documents: Record actual locations of utilities remaining by horizontal 
dimensions, elevations or inverts, and slope gradients. 

1.5 QUALITY ASSURANCE 

A. Perform Work according to ASTM C136, ASTM D2419, and ASTM D2434. 

B. Perform Work according to the requirements of the local and state governmental agencies having 
jurisdiction. 

C. Use the proper equipment in conjunction with skilled and experienced labor to perform the work 
required. 

D. Retain a testing laboratory to provide the third party material testing necessary to ensure that 
earthwork is performed to these specifications and to the Owners requirements. 

PART 2 PRODUCTS 

2.1 MATERIALS 

A. Topsoil: Type S4 and/or S5 as specified in Section 31 05 13 – Soils for Earthwork. 
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B. Subsoil Fill: Type S1 and/or S2 as specified in Section 31 05 13 – Soils for Earthwork. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify survey bench mark and intended elevations for Work are as indicated. 

3.2 PREPARATION 

A. Call for local utility line location service not less than three working days before performing 
Work. 
1. Request underground utilities to be located and marked within and surrounding construction 

areas. 

B. Identify required lines, levels, contours, and datum. 

C. Protect utilities indicated to remain from damage. 

D. Protect plant life, lawns, and other features remaining as portion of final landscaping. 

E. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and 
curbs to remain from excavating equipment and vehicular traffic. 

3.3 TOPSOIL EXCAVATION 

A. Excavate topsoil from areas to be further excavated, relandscaped, or regraded, without mixing 
with foreign materials for use in finish grading. 

B. Do not excavate wet topsoil. 

C. Stockpile in area designated on Site to depth not exceeding 8 feet in height and protect from 
erosion.  

D. Remove excess topsoil not intended for reuse from Site. 

3.4 SUBSOIL EXCAVATION 

A. Excavate subsoil from areas to be further excavated, re-landscaped, or regraded. 

B. Do not excavate wet subsoil or excavate and process wet material to obtain optimum moisture 
content. 

C. When excavating through roots, perform Work by hand and cut roots with sharp axe. 

D. Stockpile subsoil in area designated on Site to depth not exceeding 8 feet and protect from 
erosion. 

E. Remove excess subsoil not intended for reuse, from Site. 
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F. Benching Slopes: Horizontally bench existing slopes greater than 1: 4 to key placed fill material 
to slope to provide firm bearing. 

G. Stability: Replace damaged or displaced subsoil as specified for fill. 

3.5 FILLING 

A. Fill areas to contours and elevations with unfrozen materials. 

B. Place material in continuous layers as follows: 
1. Subsoil Fill: Maximum 8 inches compacted depth. 
2. Structural Fill: Maximum 6 inches compacted depth. 
3. Granular Fill: Maximum 8 inches compacted depth. 

C. Maintain optimum moisture content of fill materials to attain required compaction density. 

D. Slope grade away from building minimum 4 percent slope for minimum distance of 10 feet, 
unless noted otherwise. 

E. Make grade changes gradual. Blend slope into level areas. 

F. Repair or replace items indicated to remain damaged by excavation or filling. 

3.6 TOLERANCES 

A. Top Surface of Subgrade: Plus or minus 1/10 foot from required elevation. 

3.7 FIELD QUALITY CONTROL 

A. Perform laboratory material tests according to ASTM D1557, ASTM D698, and/or  AASHTO 
T180. 

B. Perform in place compaction tests according to following: 
1. Density Tests:  ASTM D1556, ASTM D2167, or ASTM D2922. 
2. Moisture Tests: ASTM D3017. 

C. When tests indicate Work does not meet specified requirements, remove Work, replace and retest. 

D. Frequency of Tests: Perform compaction testing for each layer of fill placed with one compaction 
test per 2500 square feet of area compacted.   

3.8 SCHEDULES 

A. Fill below proposed buildings: 
1. Place suitable structural fill below proposed buildings and 5 feet beyond building pads. 
2. Place fill in 6 inch lifts to subgrade elevation. 
3. Compact uniformly to a minimum 100 percent of maximum density within the upper 18 

inches of fill and to a minimum 98 percent of maximum density below the upper 18 inches 
of fill. 
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B. Fill below proposed roadways: 
1. Place suitable structural fill below proposed roadways. 
2. Place fill in 6 inch lifts to subgrade elevation. 
3. Compact uniformly to a minimum 98 percent of maximum density within the upper 18 

inches of fill and to a minimum 95 percent of maximum density below the upper 18 inches 
of fill. 

C. Fill below proposed walkways: 
1. Place suitable structural fill below proposed buildings and 5 feet beyond building pads, 

within the upper 3 feet beneath pavements, and within upper 1.5 feet beneath walkways. 
2. Place fill in 6 inch lifts to subgrade elevation. 
3. Compact uniformly to a minimum 95 percent of maximum density.  

D. Fill for embankments, greenspaces, and open spaces: 
1. Place subsoil fill material in all other areas of the site. 
2. Place fill in 6 inch lifts to within 6 inches of the final elevations shown on the plans. 
3. Compact uniformly to minimum 90 percent of maximum density. 

E. Topsoil Fill: 
1. Place topsoil material in all areas to be grassed or landscaped to a depth of 6 inches 

minimum. 
2. Compaction of topsoil is not recommended.  
3. Initiate stabilization immediately after topsoil placement. 
4. Any eroded topsoil shall be replaced and stabilized prior to project acceptance. 

END OF SECTION 
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SECTION 31 23 16 - EXCAVATION 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Soil densification. 
2. Excavating for building foundations. 
3. Excavating for paving, roads, and parking areas. 
4. Excavating for slabs-on-grade. 
5. Excavating for Site structures. 
6. Excavating for landscaping. 

1.2 MEASUREMENT AND PAYMENT 

A. Excavating Soil Materials: 
1. No separate measurement or payment will be made for excavation and all cost for the same 

shall be included in the item to which the work pertains. 

1.3 SUBMITTALS 

A. Excavation Protection Plan: Describe sheeting, shoring, and bracing materials and installation 
required to protect excavations and adjacent structures and property; include structural 
calculations to support plan. 

B. Shop Drawings: Indicate soil densification grid for each size and configuration footing requiring 
soils densification. 

1.4 QUALITY ASSURANCE 

A. Perform Work according to State and local standards. 

B. If an excavation protection plan is required, Prepare the plan under direct supervision of 
professional engineer experienced in design of this Work and licensed in State of South Carolina. 

PART 2 PRODUCTS 

Not Used. 

PART 3 EXECUTION 

3.1 PREPARATION 

A. Call Palmetto Utility Protection Service at 1-888-721-7877 not less than ten working days before 
performing Work. 
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1. Request underground utilities to be located and marked within and surrounding construction 
areas. 

B. Identify required lines, levels, contours, and datum. 

C. Protect utilities indicated to remain from damage. 

D. Protect plant life, lawns, and other features remaining as portion of final landscaping. 

E. Protect bench marks, survey control points, existing structures, fences, sidewalks, paving, and 
curbs that are to remain from excavating equipment and vehicular traffic. 

3.2 EXCAVATION 

A. Underpin adjacent structures which may be damaged by excavation Work. 

B. Excavate subsoil to accommodate building foundations, slabs-on-grade paving and Site 
structures, and construction operations. 

C. Compact disturbed load bearing soil in direct contact with foundations to original bearing 
capacity; perform compaction according to Section 31 23 23 - Fill. 

D. Slope banks with machine to angle of repose or less if shored. 

E. Do not interfere with 45-degree bearing splay of foundations. 

F. Grade top perimeter of excavation to prevent surface water from draining into excavation. 

G. Trim excavation. Remove loose matter. 

H. Remove lumped subsoil, boulders, and rock up to 1 cu yd measured by volume.. 

I. Notify Engineer of unexpected subsurface conditions. 

J. Correct areas over excavated with subsoil Type S1 or S2 as specified in Section 31 23 23 or as 
directed by Engineer. 

K. Remove excess and unsuitable material from Site. 

L. Repair or replace items indicated to remain damaged by excavation. 

3.3 FIELD QUALITY CONTROL 

A. Request inspection of excavation and controlled fill operations according to local code and the 
contract documents. 

B. Request visual inspection of bearing surfaces by third party inspection agency before installing 
subsequent Work. 
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3.4 PROTECTION 

A. Prevent displacement or loose soil from falling into excavation; maintain soil stability. 

B. Protect bottom of excavations and soil adjacent to and beneath foundation from freezing. 

C. Protect structures, utilities and other facilities from damage caused by settlement, lateral 
movement, undermining, washout, and other hazards created by earth operations. 

END OF SECTION 
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SECTION 31 23 23 - FILL 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Backfilling building perimeter to subgrade elevations. 
2. Backfilling Site structures to subgrade elevations. 
3. Fill under slabs-on-grade. 
4. Fill under paving. 
5. Fill for over-excavation. 

1.2 MEASUREMENT AND PAYMENT 

A. Fill (all types):  
1. No separate measurement or payment will be made for any type of fill and all costs for the 

same shall be included in the lump sum cost bid for the project.  
2. Work includes supplying fill materials, stockpiling, placing where required, and compacting. 

1.3 SUBMITTALS 

A. Product Data: Geotextile fabric indicating fabric and construction. 

B. Samples: Submit, in air-tight containers, 10 lb. sample of each type of fill material to the testing 
laboratory or provide on-site testing of the fill material by a qualified geotechnical engineer. 

C. Materials Source: Provide location of imported materials source. 

1.4 QUALITY ASSURANCE 

A. Perform Work according to local, State, and Federal standards. 

PART 2 PRODUCTS 

2.1 FILL MATERIALS 

A. Subsoil Fill: Type S1 – Suitable Material as specified in Section 31 05 13. 

B. Subsoil Fill: Type S2 – Select Fill Material as specified in Section 31 05 13. 

C. Concrete: 
1. Lean concrete with compressive strength of 2,000 psi. 

2.2 ACCESSORIES 

A. Geotextile Fabric: Non-biodegradable, woven or non-woven as directed by Engineer. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify subdrainage, dampproofing, or waterproofing installation has been inspected. 

B. Verify underground tanks are anchored to their own foundations to avoid flotation after 
backfilling. 

C. Verify structural ability of unsupported walls to support loads imposed by fill. 

3.2 PREPARATION 

A. Compact subgrade to density requirements for subsequent backfill materials. 

B. Cut out soft areas of subgrade not capable of compaction in place. Backfill with suitable fill and 
compact to density equal to or greater than requirements for subsequent fill material. 

C. Proof roll to identify soft spots; fill and compact to density equal to or greater than requirements 
for subsequent fill material. 

3.3 BACKFILLING 

A. Backfill areas to contours and elevations with unfrozen materials. 

B. Systematically backfill to allow maximum time for natural settlement. Do not backfill over 
porous, wet, frozen or spongy subgrade surfaces. 

C. Place geotextile fabric over soft soils at the direction of the Geotechnical Engineer prior to 
placing next lift of fill. 

D. Place material in continuous layers as follows: 
1. Subsoil Fill: Maximum 8 inches compacted depth. 
2. Structural Fill: Maximum 6 inches compacted depth. 
3. Granular Fill: Maximum 8 inches compacted depth. 

E. Employ placement method that does not disturb or damage other Work. 

F. Maintain optimum moisture content of backfill materials to attain required compaction density. 

G. Backfill against supported foundation walls. Do not backfill against unsupported foundation 
walls. 

H. Backfill simultaneously on each side of unsupported foundation walls until supports are in place. 

I. Slope grade away from building minimum 4 percent slope for minimum distance of 10 feet, 
unless noted otherwise. 

J. Make gradual grade changes. Blend slope into level areas. 
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K. Remove surplus backfill materials from Site. 

L. Leave fill material stockpile areas free of excess fill materials. 

3.4 TOLERANCES 

A. Top Surface of Backfilling Within Building Areas: Plus or minus 1 inch from required elevations. 

B. Top Surface of Backfilling Under Paved Areas: Plus or minus 1 inch from required elevations. 

C. Top Surface of General Backfilling: Plus or minus 1 inch from required elevations. 

3.5 FIELD QUALITY CONTROL 

A. Perform laboratory material tests according to ASTM D1557, ASTM D698, and/or AASHTO 
T180 as applicable. 

B. Perform in place compaction tests according to following: 
1. Density Tests:  ASTM D1556, ASTM D2167, or ASTM D2922. 
2. Moisture Tests: ASTM D3017. 

C. When tests indicate Work does not meet specified requirements, remove Work, replace, and 
retest. 

D. Frequency of Tests: Perform compaction testing for each layer of fill placed with one compaction 
test per 2500 square feet of area compacted.   

E. Proof roll compacted fill surfaces under slabs-on-grade, pavers, and paving. 

3.6 PROTECTION OF FINISHED WORK 

A. Reshape and re-compact fills subjected to vehicular traffic. 

3.7 SCHEDULE 

A. Building Pads: 
1. Fill Type S1 or S2, compacted to 100 percent of maximum density within the upper 18 

inches of fill and a minimum 98 percent of maximum density below the upper 18 inches of 
fill. 

B. Exterior Side of Foundation Walls, Retaining Walls Over Granular Filter Material and 
Foundation Perimeter Drainage: 
1. Fill Type #57 crushed stone to finished grade. 

C. Fill Under Grass/Landscaped Areas: 
1. Fill Type S1or S2 to 6 inches below finished grade, compact uniformly to 90 percent of 

maximum density. 
2. Fill Type S4 or S5 from 6 inches below finished grade to finished grade. 
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D. Fill Under Proposed Roadways: 
1. Compact subsoil to 98 percent of its maximum dry density within the upper 18 inches of fill 

and to a minimum 95 percent of maximum density below the upper 18 inches of fill. 
2. Fill Type S1 or S2 to subgrade elevation. 

E. Fill to Correct Over-excavation: 
1. Lean concrete with a minimum compressive strength of 2,000 psi or Fill Type S2 to 

excavation elevation shown on the plans. 

END OF SECTION 
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SECTION 31 25 00 - EROSION AND SEDIMENTATION CONTROLS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Temporary Construction Entrance/Exit 
2. Silt Fence 
3. Inlet Protection 
4. Diversion Channels. 
5. Rock Energy Dissipator. 
6. Paved Energy Dissipator. 
7. Rock Basin. 
8. Rock Barriers. 
9. Sediment Ponds. 
10. Sediment Traps. 

1.2 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment will be made for the items included in this section and all 
costs for the same shall be included in the price bid for the project.  Additional erosion controls 
not specifically identified on the Drawings may be required and shall be provided at no additional 
cost to the owner.  If in the opinion of the Engineer, significant additional measures are required 
beyond what should have been expected for the project, the Engineer may approve additional 
payment for these measures.  The unit costs for these additional measures must be approved prior 
to installation to receive payment. 

1.3 SUBMITTALS 

A. Product Data:  Joint filler, Joint sealer, Admixtures, Curing compounds, and Geotextiles. 

B. Proposed Mix Design: Furnish design of each class of concrete for review prior to 
commencement of Work. 

C. Samples: 
1. Two samples of rock, minimum 5 tons each or one-half total Project quantity, whichever is 

smaller. Provide one sample in place at construction Site and provide other sample at quarry. 
Construction Site sample may be incorporated into Work. Samples will be used as reference 
for judging size, and graduation of rock supplied and placed. 

D. Test Reports: Indicate certified tests results for precast concrete at manufacturing facility, cast-in-
place concrete in field, and granular backfill. 

E. Manufacturer's Certificate: Products meet or exceed industry standards for similar types of 
products 
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1.4 QUALITY ASSURANCE 

A. Perform Work according to requirements of Section 31 05 13 and Section 31 05 16. 

B. Perform Work according to local and State standards. 

1.5 ENVIRONMENTAL REQUIREMENTS 

A. Do not place grout when air temperature is below freezing. 

B. Do not place concrete when base surface temperature is less than 40 degrees F, or surface is wet 
or frozen. 

PART 2 PRODUCTS 

2.1 ROCK AND GEOTEXTILE MATERIALS 

A. Rock:  

1. Use #57 clean washed crushed stone per ASTM C136 for construction entrances and/or 
stone check dams. 

B. Geotextile Fabric:  

1. Furnish according to local, State, and Industry standards. 

2.2 SILT FENCE 

A. All posts to be self-fastener angle steel, 5' in length. 
1. Wooden posts are not acceptable. 

B. Woven wire shall conform to the requirements of ASTMA 116, Class I zinc coating for wire. 
Each woven square shall measure 5.33" X 12". The top and bottom wires shall be 10 gauge. All 
other wires shall be 12-1/2 gauge. 
1. Securely attach woven wire to posts with wire ties. 

C. Filter fabric shall be Mirafi 600X synthetic fabric as manufactured by Celanese Fibers Co., Bidim 
C34 as manufactured by DuPont, or approved equal. 
1. Limit splices in filter fabric using continuous rolls whenever possible. 
2. Whenever splices are necessary a minimum overlap of 6" is required and all splices must 

occur at a post so that the integrity of the fence is not compromised. 
3. Securely attach filter fabric to top of woven wire and at posts with wire ties. 

D. Silt fences should be continuous and transverse to the flow. The silt fence should follow the 
contours of the site as closely as possible. Place the fence such that the water cannot runoff 
around the end of the fence. 
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2.3 CONCRETE MATERIALS AND REINFORCEMENT 

A. Cement:  
1. Type I or IA, grey, as specified. 

a. Furnish according to local and State standards. 

B. Fine and Coarse Aggregates: 
1. Aggregates as specified. 
2. Furnish according to State and Industry standards. 

C. Water: Clean and not detrimental to concrete. 

D. Admixtures: 
1. Air Entraining Admixture per ASTM C260. 
2. Water reducing, set controlling admixture per ASTM C494. 

a. Type A – Water Reducing. 
b. Type D – Water Reducing and Retarding. 
c. Furnish according to local, State, and Industry standards. 

3. Fly Ash 
a. As specified. 

4. Plasticizing: 
a. As specified. 

E. Aggregate, Sand, Water, Admixtures: Precast: Determined by precast fabricator, as appropriate to 
design requirements. 

F. Reinforcement Steel:  
1. Grade 60 deformed steel bars, as specified. 

G. Welded Steel Wire Fabric:  
1. Deformed Type, flat sheets, unfinished, as specified. 

2.4 BLOCK, STONE, AGGREGATE, AND SOIL MATERIALS 

A. Precast Solid Concrete Block:  
1. Furnish according to industry standards. 

B. Stone:  
1. Furnish according to industry standards. 

C. Coarse Aggregate: 
1. Type as specified in Section 31 05 16.  
2. Furnish according to industry standards. 

D. Soil Backfill: Soil Type S1 or S2, as specified in Section 31 05 13.  Subsoil with no rocks over 
2.5 inches in diameter, frozen earth or foreign matter. 
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2.5 PLANTING MATERIALS 

A. Seeding and Soil Supplements: 
1. As specified on the Drawings. 
2. Furnish according to industry standards. 

B. Mulch: 
1. As specified. 
2. Furnish according to industry standards. 

2.6 PIPE MATERIALS 

A. Pipe:  
1. Concrete or HDPE, as specified. 

2.7 ACCESSORIES 

A. Joint Sealers:  
1. As specified. 

B. Joint Filler:  
1. As specified. 

C. Grout:  
1. Provide non-shrink grout with a premixed compound consisting of non-metallic aggregate, 

cement, water reducing and plasticizing agents as specified. 

D. Anti-Seep Collar:  
1. As shown on the Drawings. 

E. Trash Rack:  
1. Bars welded to angles and at each intersection of bars, as shown on the Drawings. 

2.8 MIXES 

A. Concrete:  
1. 3,000 psi, as specified. 

2.9 SOURCE QUALITY CONTROL AND TESTING 

A. Perform tests on cement, aggregates, and mixes to ensure conformance with specified 
requirements. 

B. Test samples according to ACI 301. 

C. Allow witnessing of inspections and test at manufacturer’s test facility. Notify Engineer at least 
seven days before inspections and tests are scheduled. 
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PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify compacted subgrade, granular base or stabilized soil is acceptable and ready to support 
devices and imposed loads. 

B. Verify gradients and elevations of base or foundation for other Work are correct. 

3.2 TEMPORARY CONSTRUCTION ENTRANCE/EXIT 

A. Construct a gravel area or pad at points where vehicles enter and leave a construction site.   

B. Clear the entrance and exit area of all vegetation, roots, and other objectionable material and 
properly grade and place gravel to the grade and dimensions shown on the plans. 

C. Construct drainage channels to carry water to a sediment trap or other suitable outlet.   

D. Use geotextile fabrics to improve stability of the foundation in locations subject to seepage or 
high water table. 

E. Maintain the gravel pad in a condition to prevent mud or sediment from leaving the construction 
site by periodic top dressing with two inches of stone. 

F. After each rainfall, inspect any structure used to trap sediment and clean it out as necessary. 

G. Immediately remove objectionable materials spilled, washed, or tracked onto public roadways. 

3.3 SILT FENCE 

A. Provide silt fence barrier where shown on the plans and on utility construction parallel to the 
disturbed trench where perpendicular sheet flow runoff occurs on disturbed areas with slopes 
greater than 4%. 

B. Place at the extreme limits of the area to be disturbed as shown. 

C. Construct temporary sediment barriers of filter fabric, buried at the bottom, stretched and 
supported by posts and install below small disturbed areas as indicated on the drawings to retain 
sediment by reducing the flow velocity to allow sediment deposition. 

D. Space posts 10'-0" on center, maximum or as indicated on the drawings. 

E. Remove sediment deposits prior to reaching one-third height of the fence. 

F. Monitor site frequently and place additional silt fencing should evidence indicate that erosion is 
about to occur at locations other than those shown on plan. 
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3.4 INLET PROTECTION 

A. Construct temporary sediment barriers around storm drain curb inlets using block and gravel as 
indicated on the drawings. 

B. Construct metal frame barriers around grate and frame of drop inlets as indicated on the drawings. 

C. Inspect structure after each rainfall and repair as required. 

D. Remove sediment when trap reaches one-half capacity. 

E. Remove structure when protected areas have been stabilized. 

3.5 DIVERSION CHANNELS 

A. Windrow excavated material on low side of channel. 

B. Compact to 95 percent maximum density. 

C. On entire channel area, apply soil supplements and sow seed as specified on Drawings. 

D. Mulch seeded areas with hay or provide erosion control matting. 

3.6 ROCK ENERGY DISSIPATOR 

A. Excavate to indicated depth of rock lining or nominal placement thickness as follows. Remove 
loose, unsuitable material below bottom of rock lining, then replace with suitable material. 
Thoroughly compact and finish entire foundation area to firm, even surface. 

NCSA Class Nominal Placement Thickness inches 
R8 48
R7 36
R6 30
R5 24
R4 18
R3 12

B. Lay and overlay geotextile fabric over substrate. Lay fabric parallel to flow from upstream to 
downstream. Overlap edges upstream over downstream and upslope over downslope Provide a 
minimum overlap of 2.5 feet.  Offset adjacent roll ends a minimum of 5 feet when lapped. Cover 
fabric as soon as possible and in no case leave fabric exposed more than two weeks. 

C. Carefully place rock on geotextile fabric to produce an even distribution of pieces, with minimum 
of voids and without tearing geotextile. 

D. Unless indicated otherwise, place full course thickness in one operation to prevent segregation 
and to avoid displacement of underlying material. Arrange individual rocks for uniform 
distribution. 
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1. Saturate rock with water. Fill voids between pieces with grout, for at least top 6 inches. 
Sweep surface with stiff broom to remove excess grout. 

2. Moist cure grouted rock for at least three days after grouting, using water saturated burlap. 

3.7 PAVED ENERGY DISSIPATOR 

A. Excavate to required paving depth. Remove loose, unsuitable material below bottom of paving, 
then replace with suitable material. Thoroughly compact and finish entire foundation area to firm, 
even surface. 

B. Place forms and reinforcement. Hold reinforcement firmly in position during placing of concrete. 

C. Mix, place, finish, and cure concrete. 

D. Embed stones or blocks 3 inches in plastic concrete at indicated separation on slopes and channel 
bottom. 

E. Pave in uniform 10 foot lengths or sections. 

F. Pave in shorter sections as necessary for closures or curves. 

G. Place premolded expansion joint filler, 1/2 inch thick, cut to conform to paving cross sections, at 
ends of curved sections at intervals of not more than 100 feet, at end of day’s work, and where 
paving is adjacent to rigid structure. Use joint filler with depth of 1/2 inch less than paving depth 
and press firmly against adjacent concrete. 

H. Form intermediate joints between sections, with two thicknesses of bituminous paper cut neatly to 
paving cross section. 

I. Seal joint top with joint sealer. 

3.8 ROCK BASIN 

A. Construct generally according to rock energy dissipator requirements to indicated shape and 
depth. Rock courses may be placed in several operations but minimum depth of initial course 
must be 12 inches or greater. 

3.9 ROCK BARRIER 

A. Determine length required for ditch or depression slope and excavate, compact and foundation 
area to firm, even surface. 

B. Produce an even distribution of rock pieces, with minimum voids to indicated shape, height and 
slope. 

C. Construct coarse aggregate filter blanket against upstream face of rock barrier to indicated 
thickness. 
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3.10 SEDIMENTATION POND 

A. Clear and grub storage area and embankment foundation area site as specified. 

B. Excavate key trench for full length of dam. Excavate emergency spillway in natural ground. 

C. Install pipe spillway, with anti-seep collar attached, at location indicated. 

D. Place forms, and reinforcing for concrete footing at bottom of riser pipe, as specified. 
Construction of embankment and trench prior to placing pipe is not required. 

E. Mix, place, finish, and cure concrete, as specified. 

F. Do not use coarse aggregate as backfill material around pipe. Backfill pipe with suitable 
embankment material to prevent dam leakage along pipe. 

G. Construct rock basin at outlet end of pipe, as specified in this Section. Place embankment 
material, as specified. When required, obtain borrow excavation for formation of embankment, as 
specified. 

H. On entire sedimentation pond area, apply soil supplements and sow seed as specified. 

I. Mulch seeded areas with hay as specified. 

3.11 SEDIMENT TRAPS 

A. Clear Site, as specified. 

B. Construct trap by excavating and forming embankments as specified. 

C. Place coarse aggregate or rock at outlet as indicated on Drawings. 

D. Place geotextile fabric, as specified for rock energy dissipator. 

E. When required, obtain borrow excavation for formation of embankment, as specified. 

F. On entire sediment trap area, apply soil supplements and sow seed as specified. 

G. Mulch seeded areas with hay as specified. 

3.12 SITE STABILIZATION 

A. Incorporate indicated erosion control devices into Project at earliest practicable time. 

B. Construct, stabilize and activate erosion controls before Site disturbance within tributary areas of 
those controls. 

C. Stockpile and waste pile heights shall not exceed 35 feet. Slope stockpile sides at 2:1 or flatter. 
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D. Stabilize any disturbed area of affected erosion control devices on which activity has ceased and 
which will remain exposed for more than 20 days. 
1. During non-germinating periods, apply mulch at recommended rates. 
2. Stabilize disturbed areas which are not at finished grade and which will be disturbed within 

one month at 75 percent of permanent application rate with no topsoil. 
3. Stabilize disturbed areas which are either at finished grade or will not be disturbed within 

one month. 

E. Stabilize diversion channels, sediment traps, and stockpiles immediately. 

3.13 FIELD QUALITY CONTROL 

A. Inspect erosion control devices on a weekly basis and after each runoff event. Make necessary 
repairs to ensure erosion and sediment controls are in good working order. 

B. Field test concrete. 

C. Compaction Testing: As specified. 

D. When tests indicate Work does not meet specified requirements, remove Work, replace and retest. 

E. Frequency of Compaction Testing:  One for each lift per area specified. 

3.14 CLEANING 

A. When sediment accumulation in sedimentation structures has reached a point one-third depth of 
sediment structure or device, remove and dispose of sediment. 

B. Do not damage structure or device during cleaning operations. 

C. Do not permit sediment to erode into construction or Site areas or natural waterways. 

D. Clean channels when depth of sediment reaches approximately one half channel depth. 

3.15 PROTECTION 

A. Immediately after placement, protect paving from premature drying, excessive hot or cold 
temperatures, and mechanical injury. 

B. Do not permit construction traffic over paving for 4 days minimum after finishing or until 75 
percent design strength of concrete has been achieved. 

C. Protect paving from elements, flowing water, or other disturbance until curing is completed. 

END OF SECTION 
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SECTION 32 11 23 - AGGREGATE BASE COURSES 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Aggregate subbase. 
2. Aggregate base course. 

1.2 MEASUREMENT AND PAYMENT 

A. No measurement will be made for the work under this section and all costs for the same shall be 
included in the price bid for the work. 

B. Work includes supplying fill material, stockpiling, scarifying substrate surface, placing where 
required, and compacting. 

1.3 SUBMITTALS 

A. Product Data: 
1. Geotextile fabric. 

B. Samples: Submit, in air-tight containers, 10 lb. sample of each type of fill material to the testing 
laboratory or provide on-site testing of the fill material by a qualified geotechnical engineer. 

C. Materials Source: Name of aggregate materials suppliers. 

1.4 QUALITY ASSURANCE 

A. Furnish each aggregate material from single source throughout Work. 

B. Perform Work according to local and State standards. 

PART 2 PRODUCTS 

2.1 AGGREGATE MATERIALS 

A. Subbase Aggregate: ASTM D2940; graded type. 

Sieve Size Percent Passing

2 inches 100

No. 4 30 to 60

No. 200 0 to 12
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B. Base Aggregate: ASTM D2940; graded type. 

Sieve Size Percent Passing

2 inches 100

1-1/2 inches 95 to 100

3/4 inches 70 to 92

3/8 inches 50 to 70

No. 4 35 to 55

No. 30 12 to 25

No. 200 0 to 8

2.2 ACCESSORIES 

A. Geotextile Fabric: AASHTO M288; non-woven, polypropylene. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify compacted substrate is dry and ready to support paving and imposed loads. 
1. Proof-roll substrate with 25 ton rubber tired roller in minimum two perpendicular passes to 

identify soft spots. 
2. Remove soft substrate and replace with compacted fill as specified. 

B. Verify substrate has been inspected, gradients and elevations are correct. 

3.2 PREPARATION 

A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and re-
compacting. 

B. Do not place fill on soft, muddy, or frozen surfaces. 

3.3 AGGREGATE PLACEMENT 

A. Install geotextile fabric over subgrade according to manufacturer's instructions. 
1. Lap ends and edges minimum 6 inches. 
2. Anchor fabric to subgrade when required to prevent displacement until aggregate is installed. 

B. Spread aggregate over prepared substrate to total compacted thickness indicated. 

C. Roller compact aggregate to 98 percent maximum density, unless otherwise indicated on 
drawings. 
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D. Level and contour surfaces to elevations, profiles, and gradients indicated. 

E. Add small quantities of fine aggregate to coarse aggregate when required to assist compaction. 

F. Maintain optimum moisture content of fill materials to attain specified compaction density. 

G. Use mechanical tamping equipment in areas inaccessible to compaction equipment. 

3.4 TOLERANCES 

A. Maximum Variation From Flat Surface:  1/2 inch measured with 10 foot straight edge. 

B. Maximum Variation From Thickness:  1/4 inch. 

C. Maximum Variation From Elevation:  1/2 inch. 

3.5 FIELD QUALITY CONTROL 

A. Compaction testing will be performed according to ASTM D1556, ASTM D1557, ASTM D698, 
AASHTO T180, ASTM D2167, ASTM D2922, or ASTM D3017 as applicable 

B. When tests indicate Work does not meet specified requirements, remove Work, replace and retest. 

C. Frequency of Tests: One test for every 2500 sq ft of each layer of compacted aggregate. 

3.6 COMPACTION 

A. Compact materials to 98 percent of maximum density as determined from test strip, according to 
ASTM D2940. 

3.7 SCHEDULES 

A. Asphalt Paving Base Course: 8 inches thick placed in two equal layers. 

B. Concrete Paving Base Course: 6 inches thick placed in single layer. 

END OF SECTION 
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SECTION 32 12 16 - ASPHALT PAVING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Asphalt materials. 
2. Aggregate materials. 
3. Aggregate subbase. 
4. Asphalt paving base course, binder course, and wearing course. 
5. Asphalt paving overlay for existing paving. 
6. Surface slurry. 

1.2 SUBMITTALS 

A. Product Data: 
1. Submit product information for asphalt and aggregate materials. 
2. Submit mix design with laboratory test results supporting design. 

1.3 QUALITY ASSURANCE 

A. Mixing Plant: Conform to local and State standards. 

B. Obtain materials from same source throughout. 

C. Perform Work in accordance with local and State standards. 

1.4 AMBIENT CONDITIONS 

A. Do not place asphalt when ambient air or base surface temperature is less than 40 degrees F, or 
surface is wet or frozen. 

B. Place bitumen mixture when temperature is not more than 15 degrees F below bitumen suppliers 
bill of lading and not more than maximum specified temperature. 

PART 2 PRODUCTS 

2.1 ASPHALT PAVING 

A. Asphalt Materials: 
1. Asphalt Surface Course and Asphalt Binder:  In accordance with local and SCDOT 

standards. 
2. Primer: Medium curing, cutback asphalt, in accordance with SCDOT standards.  
3. Tack Coat:  ASTM D977 or AASHTO M140; diluted emulsified asphalt. 
4. Tack Coat:  ASTM D2397 or AASHTO M208; diluted cationic emulsified asphalt in 

accordance with SCDOT standards. 
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5. Reclaimed Asphalt Pavement (RAP): Processed material obtained by milling or full depth 
removal of existing asphalt paving. 

B. Aggregate Materials: 
1. Coarse Aggregate:  In accordance with standards. 
2. Fine Aggregate:  ASTM D1073 or AASHTO M29; natural sand or sand manufactured from 

stone, gravel, or blast furnace slag in accordance with SCDOT standards. 
3. Mineral Filler:  ASTM D242 or AASHTO M17; finely ground mineral particles, free of 

foreign matter. 

2.2 MIXES 

A. Use dry material to avoid foaming. Mix uniformly. 

B. Asphalt Paving Mixtures: Designed in accordance with SCDOT standards with maximum 20 
percent by weight reclaimed asphalt pavement. 

C. Surface Slurry: ASTM D3910, Type 3; emulsified asphalt slurry. 

2.3 ACCESSORIES 

A. Sealant:  ASTM D6690 or AASHTO M324, Type I; hot applied type. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify gradients and elevations of base. 

B. Verify compacted subgrade is dry and ready to support paving and imposed loads. 

3.2 INSTALLATION 

A. Subbase 
1. Prepare subbase in accordance with SCDOT standards. 

B. Primer 
1. Apply primer on aggregate base course at uniform rate of 1/2 gal/sq yd. 
2. Use clean sand to blot excess primer. 

C. Tack Coat 
1. Apply tack coat in accordance with SCDOT standards. 
2. Apply tack coat on asphalt and concrete surfaces over subgrade surface at uniform rate. 

a. New Surfaces:  1/2  gal/sq yd.Existing Surfaces:  1/3 gal/sq yd. 
3. Apply tack coat to contact surfaces of curb and gutter. 
4. Coat surfaces of manhole rims and catch basin frames with oil to prevent bond with asphalt 

paving. Do not tack coat these surfaces. 
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D. Single Course Asphalt Paving 
1. Install Work in accordance with SCDOT standards. 
2. Place asphalt within 24 hours of applying primer or tack coat. 
3. Place asphalt wearing course to thickness indicated on Drawings. 
4. Compact paving by rolling to specified density. Do not displace or extrude paving from 

position. Hand compact in areas inaccessible to rolling equipment. 
5. Perform rolling with consecutive passes to achieve even and smooth finish without roller 

marks. 

E. Double Course Asphalt Paving 
1. Place asphalt binder course within 24 hours of applying primer or tack coat. 
2. Place binder course to thickness indicated on Drawings. 
3. Place wearing course within 48 hours  of placing and compacting binder course. When 

binder course is placed more than 48 hours before placing wearing course, clean surface and 
apply tack coat before placing wearing course. 

4. Place wearing course to thickness indicated on Drawings. 
5. Compact each course by rolling to specified density. Do not displace or extrude paving from 

position. Hand compact in areas inaccessible to rolling equipment. 
6. Perform rolling with consecutive passes to achieve even and smooth finish, without roller 

marks. 

F. Asphalt Paving Milling  
1. Mill to depth as indicated on Drawings. 
2. Proofroll the surface after milling and repair any identified deficient areas in accordance 

with the Geotechnical Engineer's recommendations. 
3. Perform full depth repair of any remaining localized areas of existing asphalt with severe 

fatigue cracking or excessive deterioration. 
4. Clean and seal any cracks 1/8 inch or greater with a hot applied asphalt crack sealant. 
5. Place a SCDOT approved pavement inter-layer geotextile over the milled asphalt surface.  

G. Asphalt Paving Overlay 
1. Place asphalt paving overlay within 24 hours of applying primer or tack coat. 
2. Place overlay to thickness indicated on Drawings. 
3. Compact overlay by rolling to specified density. Do not displace or extrude paving from 

position. Hand compact in areas inaccessible to rolling equipment. 
4. Perform rolling with consecutive passes to achieve even and smooth finish, without roller 

marks. 

H. Surface Slurry 
1. Install uniform thickness surface slurry over existing paving in accordance with ASTM 

D3910. 
2. Allow slurry to cure. 
3. Roll paving to achieve uniform surface. 

I. Curbs 
1. Install extruded asphalt curbs of  profile as indicated on Drawings. 
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3.3 TOLERANCES 

A. Flatness: Maximum variation of 1/4 inch measured with 10 foot straight edge. 

B. Scheduled Compacted Thickness: Within 1/4 inch. 

C. Variation from Indicated Elevation: Within 1/2 inch. 

3.4 FIELD QUALITY CONTROL 

A. Take samples and perform tests including mat density tests in accordance with SCDOT.   

B. Asphalt Paving Mix Temperature: Measure temperature at time of placement. 

C. Asphalt Paving Thickness: ASTM D3549; test one core sample from every 1000 square yards 
compacted paving. 

D. Asphalt Paving Density: ASTM D1188 or ASTM D2726; test one core sample from every 1000 
square yards of compacted paving or ASTM D2950 nuclear method; test one location from every 
1000 square yards compacted paving. 

END OF SECTION 
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SECTION 32 13 13 - CONCRETE PAVING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Concrete paving for: 

a. Concrete sidewalks. 
b. Concrete curbs and gutters. 
c. Concrete parking areas and roads. 

1.2 SUBMITTALS 

A. Product Data: 
1. Submit data on concrete materials, joint filler, admixtures, and curing compounds. 

B. Design Data: 
1. Submit concrete mix design for each concrete strength. Submit separate mix designs when 

admixtures are required. 

C. Samples: When requested, submit a sample panel, 12x12 inch in size illustrating exposed 
aggregate finish. 

1.3 QUALITY ASSURANCE 

A. Perform Work in accordance with Section 03 30 00. 

B. Perform Work in accordance with local and State standards. 

PART 2 PRODUCTS 

2.1 CONCRETE PAVING 

A. Form Materials:  
1. Wood or Steel form material, profiled to suit conditions. 
2. Joint Filler: ASTM D1751; Asphalt impregnated fiberboard or felt, 1/4 inch thick. 

B. Reinforcement: 
1. Reinforcing: As specified in Section 03 30 00. 
2. Reinforcing Steel: ASTM A615/A615M, 60 ksi yield grade, deformed billet bars. 
3. Welded Plain Wire Fabric: ASTM A185/A185M; in flat sheets.  Coiled rolls are not 

acceptable. 
4. Dowels: ASTM A615/A615M; 60 ksi yield strength, plain steel bars; cut to length indicated 

on Drawings, square ends with burrs removed; galvanized finish. 
5. Tie Wire: Minimum 16 gage annealed type. 
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C. Concrete Materials: 
1. Concrete Materials:  As specified in Section 03 30 00. 
2. Cement: ASTM C150, Type I - Normal or Type V - Sulfate Resistant Portland if required; 

gray color unless specified otherwise. 
3. Fine and Coarse Aggregates: ASTM C33, Class 4M or 1N. 
4. Exposed Aggregate: #57 washed natural mineral aggregate; furnished from single source. 

a. Minimum Size: 3/8 inch. Maximum Size: 1 inch. 
5. Water: ASTM C94/C94M; potable, without deleterious amounts of chloride ions. 
6. Air Entrainment: ASTM C260. 
7. Chemical Admixture: ASTM C494/C494M. 

a. Type A - Water Reducing. 
b. Type B - Retarding. 
c. Type C - Accelerating. 
d. Type D - Water Reducing and Retarding. 
e. Type E - Water Reducing and Accelerating. 
f. Type F - Water Reducing, High Range. 
g. Type G - Water Reducing, High Range and Retarding. 

8. Plasticizing: ASTM C1017/C1017M Type I, plasticizing ;Type II, plasticizing and retarding. 
9. Color Pigment: ASTM C979; mineral oxides, alkali and fade resistant. 

a. Color:  As selected. 

2.2 FABRICATION 

A. Fabricate reinforcing in accordance with CRSI Manual of Practice. 

2.3 CONCRETE MIX 

A. Mix and deliver concrete in accordance with ASTM C94 Option C. 

B. Furnish concrete for paving with the following characteristics: 
1. Compressive Strength at 7 days: 3,000 psi. 
2. Compressive Strength at 28 days: 4,000 psi. 
3. Slump: 5 inches maximum. 
4. Air Entrainment: ASTM C94/C94M; for moderate exposure condition; maximum variation 

of 1.5 percent from required air content. 

C. Use accelerating admixtures in cold weather only when approved by the Engineer in writing. Use 
of admixtures will not relax cold weather placement requirements. 

D. Use set retarding admixtures during hot weather only when approved by the Engineer in writing. 

2.4 FINISHES 

A. Shop Finishing - Reinforcement: 
1. Galvanized Finish for Steel Bars: ASTM A767/A767M, Class II, hot dip galvanized after 

fabrication. 
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2.5 ACCESSORIES 

A. Curing Compound: ASTM C309, Type 1, 1D, or 2, as appropriate. 

B. Joint Sealant: ASTM D6690, Type I or Type II; hot applied type. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify gradients and elevations of base. 

B. Verify compacted subgrade, granular base, or stabilized soil is ready to support paving and 
imposed loads. 

3.2 PREPARATION 

A. Moisten substrate to minimize absorption of water from fresh concrete. 

3.3 INSTALLATION 

A. Forms: 
1. Place and secure forms to correct location, dimension, and profile. 
2. Place joint filler in joints, vertical in position, in straight lines. Secure to formwork. 
3. Place contraction joints as indicated on Drawings and no more than 15 feet apart. Align 

joints. 
4. Place expansion joints as indicated on Drawings, in locations where concrete is adjacent to a 

structure, and no more than 30 feet apart.  Place joint filler between paving components and 
other appurtenances. 

B. Reinforcement: 
1. Place reinforcing near the bottom of slabs-on-grade as shown on the construction details. 
2. Interrupt reinforcing at expansion joints. Lubricate one-half of dowel to prevent bond to 

concrete on one side of joint. 
3. Place dowels or other reinforcing to achieve paving and curb alignment. 

C. Placing Concrete: 
1. Place concrete in accordance with ACI 301 and Section 03 30 00. 
2. Do not disturb reinforcing or formwork components during concrete placement. 
3. Place concrete continuously between predetermined joints. 
4. Place bumpers secure. 

D. Finishing: 
1. Apply surface retarder where exposed aggregate finish is required. 
2. Sidewalk and surfaces with frequent pedestrian traffic:  Light broom, radiused and trowel 

joint edges unless specified otherwise. 
3. Curbs and Gutters:  Trowel finish. 
4. Apply curing compound on exposed concrete surfaces immediately after finishing. 
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3.4 TOLERANCES 

A. Maximum Variation of Surface Flatness:  1/2 inch in 10 ft. 

B. Maximum Variation From True Position:  1/2 inch. 

3.5 FIELD QUALITY CONTROL 

A. Perform field inspection and testing in accordance with ASTM C94/C94M and ACI 301. 

B. Inspect reinforcing placement for size, spacing, location, support. 

C. Testing firm will take cylinders and perform slump and air entrainment tests in accordance with 
ACI 301. 

D. Strength Test Samples: 
1. Sample concrete and make one set of three cylinders for every 75 cu yds or less of each class 

of concrete placed each day and for every 5,000 sf of surface area paving. 
2. Make one additional cylinder during cold weather concreting, and field cure. 

E. Field Testing: 
1. Slump Test Method: ASTM C143/C143M. 
2. Air Content Test Method:  ASTM C173/C173M. 
3. Temperature Test Method: ASTM C1064/C1064M. 

F. Cylinder Compressive Strength Testing: 
1. Test Method: ASTM C39/C39M. 
2. Test one cylinder at 7 days. 
3. Test one cylinder at 28 days. 
4. Retain one cylinder for 56 day testing if necessary. 

END OF SECTION 
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SECTION 32 17 23 - PAVEMENT MARKINGS 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Traffic lines and markings. 
2. Legends. 
3. Paint. 
4. Glass beads. 

1.2 PRICE AND PAYMENT PROCEDURES 
1. No separate measurement of payment will be made for this work and all costs for the same 

shall be included in the price bid for the project.  
2. Basis of Payment: Includes furnishing and installing pavement markings.   All pavement 

markings shall be maintained throughout the project and shall be warrantied for one year 
after completion of the project.   

1.3 SUBMITTALS 

A. Product Data: Paint formulation for each type of paint. 

B. Samples: 
1. When requested by the owner, provide four sample plates of each color of material. Prepare 

two plates without glass beads and two with glass beads for each different batch of material. 
After approval, Owner will retain these plates for field comparisons of applied paint. 

2. Two gallons and four one-quart paint samples accompanied by properly executed test 
reports. 

3. Glass bead in compliance with AASHTO M247. 

C. Manufacturer's Certificate: Products meet or exceed SCDOT requirements for traffic markings.. 

D. Test and Evaluation Reports: Submit source and acceptance test results according to AASHTO 
M247. 

E. Manufacturer's Instructions: Application temperatures, eradication requirements, application rate, 
line thickness, type of glass beads, bead embedment and bead application rate, and any other data 
on proper installation. 

1.4 QUALITY ASSURANCE 

A. Perform Work according to SCDOT and local standards. 

B. Manufacturer: Company specializing in manufacturing products specified in this Section with 
three years' experience. 
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C. Applicator: Company specializing in performing Work of this Section with three years' 
experience and approved by manufacturer. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Invert containers several days prior to use when paint has been stored more than two months. 
Minimize exposure to air when transferring paint. Seal drums and tanks when not in use. 

B. Glass Beads. Store glass beads in cool, dry place. Protect from contamination by foreign 
substances. 

1.6 AMBIENT CONDITIONS 

A. Do not apply materials when surface and ambient temperatures are outside temperature ranges 
required by paint product manufacturer. 

B. Do not apply exterior coatings during rain or snow when relative humidity is outside humidity 
ranges, or moisture content of surfaces exceed those required by paint product manufacturer. 

C. Do not apply paint when temperatures are expected to fall below 50 degrees F for 24 hours after 
application. 

D. Volatile Organic Content (VOC). Do not exceed State or U.S. EPA maximum VOC on traffic 
paint. 

1.7 WARRANTY 

A. Furnish three-year manufacturer’s warranty for traffic paints. 

PART 2 PRODUCTS 

A. Furnish materials according to SCDOT standards. 

B. Performance / Design Criteria: 
1. Paint Adhesion: Adhere to road surface forming smooth continuous film one minute after 

application. 
2. Paint Drying: Tack free by touch so as not to require coning or other traffic control devices 

to prevent transfer by vehicle tires within two minutes after application. 

C. Paint: Ready mixed, conventional and fast dry waterborne traffic paints, lead-free, non-toxic, 
NASSHTO Test Deck, minimum retroreflectance of 100 mcds, durability rating of 6 or more 
after in place for nine months; within following limits: 
1. Pigment, percent by weight:  60 plus or minus 2. 
2. Vehicle, percent by weight:  40 plus or minus 2. 
3. Non-Volatile, percent by weight of paint:  76.0. 
4. Weight per gallon, pounds minimum 13.0. 
5. Viscosity:  80 to 95 Kreb Units at 77 degrees F. 



 

 

Midlands – Parking Lot Repairs – Beltline Campus 
H59-N091-MJ 
 

May 21, 2021 

PAVEMENT MARKINGS  32 17 23  Page 3 of 6

6. Grind (Hegeman Gauge), minimum Field Tested no tracking time under ambient conditions:  
20 to 90 seconds. 

7. Dry-through Time, 15 mils wet at 90 percent relative humidity, 72 degrees F, ASTM D1640:  
125 minutes maximum. 

8. VOC (Volatile Organic Content):  1 lb/gal maximum. 

D. Glass Beads: AASHTO M247, Type 1, coated to enhance embedment and adherence with paint. 

2.2 EQUIPMENT 

A. Continuous Longitudinal Line Application Machine: 
1. Dual-nozzle paint gun to simultaneously apply parallel lines of indicated width in solid or 

broken patterns or various combinations of those patterns. 
2. Pressurized bead gun to automatically dispense glass beads onto painted surface, at required 

application rate. 
3. Measuring device to automatically and continuously measure length of each line placed, to 

nearest foot. 
4. Device to heat paint to 130 degrees F for fast dry applications. 

B. Machine Calibration: 
1. Paint Line Measuring Device: Maintain tolerance of plus or minus 25 feet per mile. 
2. Paint Guns: Calibrate to simultaneously apply paint binder at uniform rates as specified with 

an allowable tolerance of plus or minus 1 mil. 
3. Bead Guns: Calibrate to dispense glass beads simultaneously at specified rate. Check guns 

by dispensing glass beads into gallon container for predetermined fixed period of time. 
Verify weight of glass beads. 

C. Other Equipment: 
1. For application of crosswalks, intersections, stop lines, legends and other miscellaneous 

items by walk behind stripers, hand spray or stencil trucks, apply with equipment meeting 
requirements of this Section. Do not use hand brushes or rollers. Optionally apply glass 
beads by hand. 

2.3 SOURCE QUALITY CONTROL 

A. Section 01 40 00 - Quality Requirements: Testing, inspection and analysis requirements. 

B. Test and analyze traffic paints according to ASTM D34, ASTM D126, ASTM D562, ASTM 
D711, ASTM D713, ASTM D969, ASTM D1301, ASTM D1394, ASTM D1475, ASTM D2202, 
ASTM D2371, ASTM D2621, and/or ASTM D2743 as applicable. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Do not apply paint to concrete surfaces until concrete has cured for 28 days. 
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3.2 PREPARATION 

A. Maintenance and Protection of Traffic: 
1. Prevent interference with marking operations and to prevent traffic on newly applied 

markings before markings dry. 
2. Maintain travel lanes between 7 AM to 9 AM, and between 4 PM and 6 PM. 
3. Maintain access to project site, existing businesses, and other properties requiring access. 

B. Surface Preparation. 
1. Clean and dry paved surface prior to painting. 
2. Blow or sweep surface free of dirt, debris, oil, grease or gasoline. 
3. Spot location of final pavement markings as specified and as indicated by applying 

pavement spots 25 feet o.c. 
4. Notify Engineer after placing pavement spots and minimum three days prior to applying 

traffic lines. 

3.3 DEMOLITION 

A. Remove existing markings in an acceptable manner. Do not remove existing pavement markings 
by painting over with blank paint. Remove by methods that will cause least damage to pavement 
structure or pavement surface. Satisfactorily repair any pavement or surface damage caused by 
removal methods. 

B. Clean and repair existing or remaining lines. 

3.4 APPLICATION 

A. Agitate paint for 1 to 15 minutes prior to application to ensure even distribution of paint pigment. 

B. Dispense paint at 130 degrees F to wet film thickness of 15 mils, except dispense edge markings 
to wet-film thickness of 12 mils. 

C. Apply glass beads at rate of 6 lb per gal of paint. 

D. Unless material is track free at end of paint application convoy, use traffic cones to protect 
markings from traffic until track free. When vehicle crosses a marking and tracks it or when 
splattering or over spray occurs, eradicate affected marking and resultant tracking and apply new 
markings. 

E. Install Work according to SCDOT and local standards. 

3.5 TOLERANCES 

A. Maximum Variation from Wet Film Thickness: 1 mil. 

B. Maximum Variation from Wet Paint Line Width: Plus or minus 1/8 inch. 

C. Maximum Variation from Specified Application Temperature: Plus or minus 5 degrees F 
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3.6 FIELD QUALITY CONTROL 

A. Inspect for incorrect location, insufficient thickness, line width, coverage, retention, uncured or 
discolored material, and insufficient bonding. 

B. Repair lines and markings, which after application and curing do not meet following criteria: 
1. Incorrect Location: Remove and replace incorrectly placed patterns. 
2. Insufficient Thickness, Line Width, Paint Coverage, Glass Bead Coverage or Retention: 

Prepare defective material by acceptably grinding or blast cleaning to remove substantial 
amount of beads and to roughen marking surface. Remove loose particles and debris. Apply 
new markings on cleaned surface according to this Section. 

3. Uncured or Discolored Material, Insufficient Bonding: Remove defective markings 
according to this Section and clean pavement surface 1 foot beyond affected area. Apply 
new markings on cleaned surface according to this Section. 

C. Replace defective pavement markings as specified throughout warranted period. Replace 
markings damaged by anti-skid materials, studded tires, tire chains, chemical deicers, snow 
plowing or other loss of marking material regardless of cause. When markings are damaged by 
pavement failure or by Owner’s painting, crack sealing, or pavement repair operations, 
Contractor is released from warranty requirements for damaged Work. 

D. Prepare list of defective areas and areas requiring additional inspection and evaluation to decide 
where material may need replaced. Provide traffic control as necessary if markings require more 
detailed evaluation. 

E. Replace failed or defective markings in entire section of defective markings within 30 days after 
notification when any of following exists during warranty period: 
1. Average retroreflectivity within any 528 foot section is less than 1 225 mcd/m2/1x for white 

pavement markings and 100 mcd/m2/1x for yellow pavement markings. 
2. Marking is discolored or exhibits pigment loss, and is determined to be unacceptable by 

Owner. 
3. More than 15 percent of area of continuous line, or more than 15 percent of combined area 

of skip lines, within any 528 foot section of roadway is missing. 

F. Replace pavement marking material under warranty using original or better type material. 
Continue warranty to end of original warranty period even when replacement materials have been 
installed as specified. 

G. When eradication of existing paint lines is necessary, eradicate by shot blast or water blast 
method. Do not gouge or groove pavement more than 1/16 inch during removal. Limit area of 
removal to area of marking plus 1 inch on all sides. Prevent damage to transverse and 
longitudinal joint sealers, and repair any damage according to requirements in Section 32 13 13 or 
Section 32 12 16. 

H. Maintain daily log showing Work completed, results of above inspections or tests, pavement and 
air temperatures, relative humidity, presence of any moisture on pavement, and any material or 
equipment problems. Make legible entries in log in ink, sign and submit by end of each working 
day. Enter environmental data into log prior to starting Work each day and at two additional times 
during day. 
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3.7 PROTECTION 

A. Protect painted pavement markings from vehicular and pedestrian traffic until paint is dry and 
track-free. Follow manufacturer's recommendations or use minimum of 30 minutes. Consider 
barrier cones as satisfactory protection for materials requiring more than two minutes dry time. 

3.8 MAINTENANCE 

A. Furnish service and maintenance of traffic paints for three years from date of Substantial 
Completion. 

3.9 ATTACHMENTS 

A. Pavement Markings: 

Items Location
4 inch White Conventional Edge
4 inch White Fast Dry Edge
24 inch White Fast Dry Stop Line
4 inch Yellow Conventional Center
4 inch Yellow Fast Dry Center

END OF SECTION 
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SECTION 32 92 19 - SEEDING 

PART 1 GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Fertilizing. 
2. Seeding. 
3. Hydroseeding. 
4. Mulching. 
5. Maintenance. 

1.2 MEASUREMENT AND PAYMENT 

A. No separate measurement or payment will be made for work in this section.  Work includes all 
tasks required to establish proper establishment of grass seed until firmly established in all 
grassed areas. 

1.3 DEFINITIONS 

A. Weeds: Vegetative species other than specified species to be established in given area. 

1.4 SUBMITTALS 

A. Product Data: Seed mix, fertilizer, mulch, and other accessories as required. 

B. Manufacturer's Certificate:  Products meet or exceed industry standards. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: Include maintenance instructions, cutting method and 
maximum grass height; types, application frequency, and recommended coverage of fertilizer. 

1.6 QUALITY ASSURANCE 

A. Provide seed mixture in containers showing percentage of seed mix, germination percentage, inert 
matter percentage, weed percentage, year of production, net weight, date of packaging, and 
location of packaging. 

B. Perform Work according to SCDOT and local standards. 

C. Seed Supplier: Company specializing in manufacturing products specified in this Section with 
three years' experience. 

D. Installer: Company specializing in performing Work of this Section with minimum three years' 
experience and approved by manufacturer. 
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1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver grass seed mixture in sealed containers. Seed in damaged packaging is not acceptable. 

B. Deliver fertilizer in waterproof bags showing weight, chemical analysis, and name of 
manufacturer. 

1.8 MAINTENANCE SERVICE 

A. Maintain seeded areas immediately after placement until grass is well established and exhibits 
vigorous growing condition for two cuttings or for three months from Substantial Completion, 
whichever is longer. 

PART 2 PRODUCTS 

2.1 SEED MIXTURE 

A. Furnish materials according to SCDOT and local standards. 

B. Seed Mixture: Provide the seed mixture in the proportions listed on the construction drawings. 

2.2 ACCESSORIES 

A. Mulching Material: Oat or wheat straw, free from weeds, foreign matter detrimental to plant life, 
and dry. Hay or chopped cornstalks are not acceptable. 

B. Fertilizer: Commercial grade; recommended for grass; of proportion necessary to eliminate 
deficiencies of topsoil, as indicated in analysis. 

C. Lime: Agricultural limestone containing a minimum 80 percent calcium carbonate equivalent. 

D. Water: Clean, fresh and free of substances or matter capable of inhibiting vigorous growth of 
grass. 

E. Erosion Fabric:  Jute or biodegradable erosion control matting as specified on the drawings. 

F. Stakes: Softwood lumber, chisel pointed. 

G. String: Inorganic fiber. 

2.3 SOURCE QUALITY CONTROL 

A. Analyze to ascertain percentage of nitrogen, phosphorus, potash, soluble salt content, organic 
matter content, and pH value. 

B. Provide recommendation for fertilizer and lime application rates for specified seed mix as result 
of testing. 
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C. Testing is not required when recent tests and certificates are available for imported topsoil. 
Submit these test results to testing laboratory. Indicate, by test results, information necessary to 
determine suitability. 

PART 3 EXECUTION 

3.1 EXAMINATION 

A. Verify prepared soil base is ready to receive Work of this Section. 

3.2 FERTILIZING 

A. Apply lime at application rate recommended by soil analysis or at the rates specified in the 
seeding schedule. Work lime into top 6 inches of soil. 

B. Apply fertilizer at application rate recommended by soil analysis or at the rates specified in the 
seeding schedule. 

C. Apply after smooth raking of topsoil. 

D. Do not apply fertilizer at same time or with same machine used to apply seed. 

E. Mix fertilizer thoroughly into upper 4 inches of topsoil. 

F. Lightly water soil to aid dissipation of fertilizer. Irrigate top level of soil uniformly. 

3.3 SEEDING 

A. Apply seed evenly at the rates specified on the drawings in two intersecting directions. Rake in 
lightly. 

B. Do not seed areas in excess of that which can be mulched on same day. 

C. Do not sow immediately following rain, when ground is too dry, or when winds are over 12 mph. 

D. Immediately following seeding, apply mulch to thickness of 1/4 inch. Maintain clear of shrubs 
and trees. 

E. Apply water with fine spray immediately after each area has been mulched. Saturate to 4 inches 
of soil. 

3.4 HYDROSEEDING 

A. Apply fertilizer, mulch and seeded slurry with hydraulic seeder at rate sufficient to provide the 
seed and fertilizer rates specified on the construction drawings. 

B. After application, apply water with fine spray immediately after each area has been hydroseeded. 
Saturate to 4 inches of soil and maintain moisture levels 2 to 4 inches. 
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3.5 SEED PROTECTION 

A. Cover seeded slopes where grade is 4 inches per foot or greater with erosion fabric and where 
specified on the construction drawings. Roll fabric onto slopes without stretching or pulling. 

B. Lay fabric smoothly on surface, bury top end of each section in 6 inch deep excavated topsoil 
trench. Overlap edges and ends of adjacent rolls minimum 12 inches. Backfill trench and rake 
smooth, level with adjacent soil. 

C. Secure outside edges and overlaps at 36 inch intervals with stakes. 

D. Lightly dress slopes with topsoil to ensure close contact between fabric and soil. 

E. At sides of ditches, lay fabric laps in direction of water flow. Lap ends and edges minimum 6 
inches. 

3.6 MAINTENANCE 

A. Mow grass at regular intervals to maintain at maximum height of 2-1/2 inches. Do not cut more 
than 1/3 of grass blade at each mowing. Perform first mowing when seedlings are 40 percent 
higher than desired height. 

B. Neatly trim edges and hand clip where necessary. 

C. Immediately remove clippings after mowing and trimming. Do not let clippings lay in clumps. 

D. Water to prevent grass and soil from drying out. 

E. Control growth of weeds. Apply herbicides. Remedy damage resulting from improper use of 
herbicides. 

F. Immediately reseed areas showing bare spots. 

G. Repair washouts or gullies. 

H. Protect seeded areas with warning signs during maintenance period. 

3.7 SCHEDULE 

A. Seeded Area: Grass seed mixture as specified; 4 inches top soil minimum. 

END OF SECTION 
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1.0 INTRODUCTION 
 
The purpose of this study was to provide geotechnical information for the rehabilitation of 
existing parking and access pavements for Midlands Technical College.  The recommendations 
developed for this report are based on project information supplied by you.  This report contains 
the results of our field and laboratory services, site characterization, engineering analyses, and 
recommendations for repair of the existing pavements.  
 
Three (3) hand auger borings were performed at locations selected by you.  A laboratory testing 
program was also implemented to characterize the physical properties of the subsurface soils.  
This report discusses our exploratory and testing procedures, presents our findings and 
evaluations and includes the following: 
 

• Information on current site conditions including geologic information.    
• Description of the field exploration procedures. 
• Final logs of the hand auger borings and records of the field exploration in accordance 

with the standard practice of geotechnical engineers.  This includes a test location 
diagram and vicinity map. 

• Measurements of the thickness of surficial materials at each boring location and notation 
of this information on the boring logs and in the text of the report. 

• Evaluation of the subgrade soil characteristics encountered in the hand auger borings. 
• Pavement repair recommendations. 
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2.0 PROJECT INFORMATION 
 
The project site consists of an existing parking area and access drive northwest of the student 
center building at Midlands Technical College, as shown below and on Figure 1 in Appendix A. 

 

 
Figure 2-1 Site Location 

 
Based on our review of available historical Google Earth imagery, construction of the subject 
pavements appears to have been completed prior to January 1994. At the time of our field 
services the pavements indicated signs of distress, including fatigue and longitudinal cracking, and 
potholes.  
 
 
 
 



Midlands Tech Beltline Rehab Geo  March 15, 2021 
ECS Project No. 38:2387  Page 3 
   

3.0 FIELD EXPLORATION AND LABORATORY TESTING 
 
3.1 FIELD EXPLORATION PROGRAM 
 
3.1.1 Hand Auger Borings 
 
Three (3) hand auger borings were performed at the project site as shown on the Testing Location 
Diagram in Appendix A.  Hand auger borings HA-1 through HA-3 were located in the area of the 
proposed rehabilitation and were extended to depths ranging from approximately 3 to 5.8 feet 
below the existing pavement surface.  The hand auger borings were located in the field using 
existing site features as reference with handheld GPS technology.  The hand auger boring 
locations indicated on the Testing Location Diagram should be considered approximate. 
 
Representative soil samples for hand auger borings were obtained by means of the hand 
operated auger sampling procedure in general accordance with ASTM D1452.  In this procedure, 
the auger boring is made by rotating and advancing the auger bucket to the desired depths while 
periodically removing the bucket from the hole to clear and examine the auger cuttings.  The 
auger cuttings were observed in the field for visual classification.  Representative portions of each 
sample were then sealed in air tight containers and brought to our laboratory.  The hand auger 
boring logs are included in Appendix B. 
 
3.1.2 Dynamic Cone Penetrometer Testing 
 
Dynamic Cone Penetrometer (DCP) testing was conducted within the hand auger borings at 
regular intervals throughout the boring profile.  In DCP testing, a 15 pound hammer with a drop 
height of 20 inches is used to advance the cone into the soil.  The number of blows required to 
drive the cone through 1.75 inch intervals is recorded in general accordance with ASTM Special 
Testing Publication 399.  The incremental blows obtained from DCP testing can be correlated to 
Standard Penetration Test (SPT) N-values.  The DCP testing results are indicated on the hand 
auger boring logs.  
 
3.2 LABORATORY SERVICES 
 
The laboratory services performed by ECS for this project consisted of classifications performed 
on samples obtained during our field exploration.  An experienced Engineering Geologist visually 
classified each soil sample from the field exploration on the basis of texture and plasticity in 
accordance with the Unified Soil Classification System and the Description and Identification of 
Soils-Visual/Manual Procedures (ASTM D2488).  After classification, the Engineering Geologist 
grouped the various soil types into the major zones noted on the logs.  The group symbols for 
each soil type are indicated in parentheses following the soil descriptions on the logs.  The 
stratification lines designating the interfaces between earth materials on the boring logs are 
approximate; in situ, the transitions may be gradual. 
 
Representative soil samples were then selected and tested to check visual classifications and to 
help determine pertinent index properties of the subgrade soils.  Laboratory testing included the 
following index property tests: 
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• Moisture Content (ASTM D2216), 
• Atterberg Limits (ASTM D4318). 

 
The laboratory testing was performed in general conformance with the referenced ASTM 
standards. The Laboratory Testing Summary is included in Appendix C. 
 
 

4.0 SUBSURFACE CONDITIONS 
 

4.1 REGIONAL/SITE GEOLOGY 
 
4.1.1 Coastal Plain 
 
The site is located in the Coastal Plain Physiographic Province of South Carolina.  The Coastal Plain 
is composed of seven terraces, each representing a former level of the Atlantic Ocean.  Soils in 
this area generally consist of sedimentary materials transported from other areas by the ocean or 
rivers.  These deposits vary in thickness from a thin veneer along the western edge of the region 
to more than 10,000 feet near the coast.  The sedimentary deposits of the Coastal Plain rest upon 
consolidated rocks similar to those underlying the adjacent Piedmont Physiographic Province.  In 
general, shallow unconfined groundwater movement within the overlying soils is largely 
controlled by topographic gradients.  Recharge occurs primarily by infiltration along higher 
elevations and typically discharges into streams or other surface water bodies.  The elevation of 
the shallow water table is transient and can vary greatly with seasonal fluctuations in 
precipitation. 
 
4.1.2 Existing Fill 
 
The natural geology of portions of the site was modified in the past by grading activities resulting 
in the placement of undocumented fill materials.  The quality of man-made fills can vary 
significantly, and it is often difficult to assess the engineering properties of fill.  Furthermore, 
there is no specific correlation between resistance values from penetration testing and the degree 
of compaction of existing fill soils.  However, a qualitative assessment of existing fills can 
sometimes be made based on the resistance values obtained and observations of the materials 
sampled in the borings.    
 
No construction quality assurance/control (QA/QC) records related to the existing fill placement 
have been provided to ECS. Consequently, the existing fills must be considered undocumented at 
this time. If such records are available, they should be provided to ECS for review relative to the 
analyses, conclusions and recommendations developed for the project. 
 
4.2 SUBSURFACE CHARACTERIZATION  
  
The subsurface conditions encountered were generally consistent with published geological 
mapping.  The following table provides generalized characterizations of the soil strata 
encountered during our subsurface exploration.  For subsurface information at a specific location, 
refer to the logs presented in Appendix B. 
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Table 4-1 Subsurface Stratigraphy 

Stratum 

Approximate 
Bottom of 

Stratum Depth 
Range 

Description Range of 
Resistance Values 

SURFICIAL 
MATERIALS See Description Asphalt: 2 to 3 inches 

ABC Stone:  0 to 6 inches NA 

EXISTING FILL 1.25 to 2.25 feet USCS Classification: SC, SM.  
Contains rock fragments DCP: 13 to 24+ BPI 

Coastal Plain 3 to 5.8 feet USCS Classifications: SC, SM.  DCP: 10 to 25+ BPI 

Notes: (1) Resistance Values: DCP – dynamic cone penetrometer blows per increment. (2) Existing fill soils were 
encountered in borings HA-1 and HA-3.  (3) Auger refusal was encountered in boring HA-3. 
 

Table 4-2 Pavement Section Thickness Summary 
Boring No. Asphalt Thickness (in) Aggregate Base Course Thickness (in) 

HA-1 2 NE 
HA-2 3 6 
HA-3 3 NE 

Notes: NE- Not encountered 
 

4.3 GROUNDWATER OBSERVATIONS 
  
Water levels were measured in the soil test borings during our field exploration as noted on the 
logs in Appendix B.  Groundwater was encountered at a depth of approximately 4 feet below the 
existing ground surface in boring HA-1.   
 
Normally, the shallowest groundwater levels occur in late winter and spring and the deepest 
levels occur in late summer and fall.  Groundwater elevations should be expected to vary 
depending on seasonal fluctuations in precipitation, surface water absorption characteristics, and 
other factors not readily apparent at the time of our exploration, and may be higher or lower than 
inferred from the recent test boring data.  
 
 

5.0 CONCLUSIONS AND RECOMMENDATIONS 
 
5.1 PAVEMENT REPAIR OPTIONS 
 
As previously indicated, a review of the available historical Google Earth imagery indicates the 
subject pavement section was originally constructed prior to 1994.  According to the 2008 SCDOT 
Pavement Design Guidelines, flexible pavements have a tendency to deteriorate after 
approximately 12 to 15 years.  Based on the results of our field and laboratory services as well as 
our experience with similar projects, we provide the following options for rehabilitation of the 
subject pavements. 
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5.1.1 Full Depth Reconstruction 
 
Given the thickness of the existing pavements, and the fact that aggregate base course was not 
encountered in 2 of the 3 hand auger borings, we recommend considering full depth 
reconstruction of the project pavements.  This option includes the removal and replacement of 
the existing pavement surface and base course materials as well as repair of the underlying 
subgrade, as needed.  If a 15-year service life is desired for the pavements, we recommend 
implementation of this option. 
 
The thickness of a pavement section depends on many factors, including the volume and type of 
traffic that the proposed pavement will experience, condition of the subgrade materials, desired 
design life and level of serviceability. The pavement design discussed in this section is based on 
AASHTO guidelines, assuming the subgrades are repaired (as needed) and are unyielding during 
proofrolling.   
 
Pavements are expected to receive passenger vehicle traffic with occasional garbage/recycling 
trucks, delivery trucks, and vans. Traffic loading conditions used in the analysis include 30,000 
equivalent single axle loads (ESALs).  The pavement sections below are based on a design CBR 
value in the range of 6, a service period of 15-years, and a terminal serviceability index of 2.0. 
 

Table 5-1 Minimum Recommended Pavement Sections 
Material Designation  Asphalt Pavement 

Asphalt Surface Course (Type C) 3 inches 
Graded Aggregate Base Course 6 inches 

 
Base course materials beneath pavements should be compacted to at least 98% of their modified 
Proctor maximum dry density (ASTM D1557).  The asphalt concrete and all crushed stone 
materials should conform to the SCDOT Standard Specifications. 
 
5.1.2 Full Depth Reclamation 
 
If a 15-year design life is desired for the pavements but the full depth reconstruction option is 
deemed impractical and/or excessively costly, we recommend that the full depth reclamation 
(FDR) method be considered. The FDR method includes pulverizing and mixing the existing 
asphalt, ABC stone, and subgrade in place, treating and blending the previously mixed pavement 
materials with cement and water, re-compacting and re-grading the mixture to become the new 
pavement base course, and then allowing it to cure before placement of the asphalt surface.  
Depending on final site grades, the existing pavement materials should be pulverized, mixed, and 
blended with cement and water to a depth necessary to create a compacted cement modified 
recycled base (CMRB) course layer, a minimum of 6 inches thick, beneath the proposed asphalt 
surface course layer. 
 
The cement spread rate should be determined by performing a laboratory mix design, and we 
recommend a minimum 7-day unconfined compressive strength in the range of 350-400 psi for 
determination of the required percentage of cement. If desired, ECS should be contacted to 
discuss this option further. 
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Table 5-2 Minimum Recommended Pavement Sections 
Material Designation  Asphalt Pavement 
Asphalt Surface Course (Type C) 3 inches 
Cement Modified Recycled Base 6 inches 

 
Cement modified recycled base course materials should be compacted to at least 95% of their 
maximum dry density (ASTM D698).  CMRB should be installed and cured in accordance with 
SCDOT standard specification and a specialty contractor with experience in CMRB construction 
should be contracted.   
 
Shrinkage is a natural occurrence due to hydration in a cement modified base and there is an 
elevated potential for reflective cracking in an asphalt pavement section that utilizes a cement 
modified earth base.  Methods for controlling reflective cracking include proper curing of the 
stabilized base and use of flexible layers in the pavement structure to provide stress relief.  
Commonly used flexible layers include a chip seal layer between the base and asphalt, a 
geotextile layer between the base and asphalt, or a crushed stone layer between the base and 
asphalt. 
 
5.1.3 Mill and Overlay 
 
If a lower rehabilitated pavement service life is acceptable, we have considered the option of 
milling and overlaying the existing pavements provided that the client is willing to accept the 
elevated risk of non-performance and reduced service life.  It should also be noted that the 
existing pavements in the area of HA-1 may be too thin to effectively mill and overlay. 
 
If this option is selected we recommend that the existing pavements be improved as follows: 
 

• Mill a minimum of 1 inch of the existing asphalt course; 
• Proofroll the surface after milling and repair any identified deficient areas in accordance 

with the Geotechnical Engineer’s recommendations;  
• Perform full depth repair of any remaining localized areas of existing asphalt with severe 

fatigue cracking or excessive deterioration; 
• Clean and seal any cracks 1/8 inch or greater with a hot applied asphalt based crack 

sealant; 
• Place a SCDOT approved pavement inter-layer geotextile (e.g., Tensar GlasGrid, Huesker 

HaTelit) to delay potential reflective cracking of new asphalt from existing underlying 
asphalt. The inter-layer geotextile type should be determined by the selected product 
manufacturer; 

• Place and compact a minimum of 2-3 inches of asphalt surface course Type C. 
 
All pavement repair/construction should be in accordance with the most current SCDOT 
specifications. Prior to full depth repair of any localized areas, the subgrade soils should be 
examined by the geotechnical engineer or authorized representative. Any soft subgrades 
identified in the field should be repaired as recommended by the geotechnical engineer at the 
time of construction.    
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5.2 SUBGRADE REPAIR (AS NEEDED) 
 
5.2.1 Proofrolling 
 
If the full depth reconstruction option is selected, the first step in preparing the site for the 
proposed construction would be to remove existing pavement materials from the existing ground 
surface.  If the mill and overlay option is selected, the first step in preparing the site for the 
proposed construction would be to mill to the design depth.  The prepared subgrade should then 
be evaluated by an experienced geotechnical engineer or his authorized representative. The 
evaluation should include proofrolling the subgrade with an approved piece of equipment (such 
as a loaded dump truck, having an axle weight of at least 10 tons) to identify soft, loose and 
yielding areas.  If the full depth reclamation option is selected, proofrolling should be performed 
after initial pulverization, mixing, and re-compaction, but prior to blending with cement.     
 
The preparation of proposed pavement subgrades should be observed on a full-time basis by a 
representative of ECS. These observations should be performed by an experienced geotechnical 
engineer, or his representative, to document that unsuitable materials have been removed and 
that the prepared subgrade is suitable for support of the proposed construction. 
 
5.2.2 Structural Fill Materials 
 
As needed for subgrade repairs, structural fill materials should consist of approved material with 
less than 2 percent organic matter, free of debris, with a Liquid Limit less than 40 and a Plasticity 
Index less than 20.  Unacceptable fill materials include topsoil, cultivated soil, low density soils 
with a maximum unit weight less than 95 pcf, organic materials, and highly plastic silts and clays. 
 
Grade control should be maintained throughout the fill placement operations.  All fill operations 
should be observed on a full-time basis by a qualified soil technician from ECS to determine that 
minimum compaction requirements are being met.  A minimum of one compaction test per 2,500 
square foot area should be performed in every lift placed.  The elevation and location of the tests 
should be clearly identified and recorded at the time of fill placement.   
 
Fill materials should be placed in lifts not exceeding 8 inches in loose thickness and moisture 
conditioned to within +/- 3 percent of the optimum moisture content to facilitate proper 
compaction.  Controlled fill soils should be compacted to a minimum of 98 percent of the 
maximum dry density obtained in accordance with ASTM D 698, Standard Proctor Method.  
Subgrades should be “firm and unyielding” as determined by proofroll inspection prior to 
construction. 
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6.0 CLOSING 
 
ECS has prepared this report to guide the evaluation and repair of the subject pavements. We 
performed these services in accordance with the standard of care expected of professionals in the 
industry performing similar services on projects of like size and complexity at this time in the 
region.  No other representation, expressed or implied, and no warranty or guarantee is included 
or intended in this report. 
 
The analyses and conclusions presented in this report are based on our understanding of the site, 
project information provided to us, the data obtained from the coring and hand auger borings 
performed at the site, and other information referenced in this report.  The general pavement 
conditions utilized in our evaluation have been based on interpolation of data between and away 
from the core locations.  The hand auger borings performed at this site represent the subsurface 
conditions at the location of the borings only.  ECS is not responsible for the conclusions, opinions, 
or recommendations of others based on the data in this report. 



 

 
 
 
 
 

APPENDIX A – Drawings & Reports 
 

Site Location Diagram 
Testing Location Diagram 
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APPENDIX B – Field Operations 
 

Reference Notes for Boring Logs 
Hand Auger Boring Logs 
Photo Log 



REFERENCE NOTES FOR BORING LOGS

MATERIAL1,2

1Classifications and symbols per ASTM D 2488-17 (Visual-Manual Procedure) unless noted otherwise.
2To be consistent with general practice, “POORLY GRADED” has been removed from GP, GP-GM, GP-GC, SP, SP-SM, SP-SC soil types on the boring logs.
3Non-ASTM designations are included in soil descriptions and symbols along with ASTM symbol [Ex: (SM-FILL)].
4Typically estimated via pocket penetrometer or Torvane shear test and expressed in tons per square foot (tsf).
5Standard Penetration Test (SPT) refers to the number of hammer blows (blow count) of a 140 lb. hammer falling 30 inches on a 2 inch OD split spoon sampler
required to drive the sampler 12 inches (ASTM D 1586). “N-value” is another term for “blow count” and is expressed in blows per foot (bpf). SPT correlations per 7.4.2 Method B
and need to be corrected if using an auto hammer.

6The water levels are those levels actually measured in the borehole at the times indicated by the symbol. The measurements are relatively reliable
when augering, without adding fluids, in granular soils. In clay and cohesive silts, the determination of water levels may require several days for the
water level to stabilize. In such cases, additional methods of measurement are generally employed.

7Minor deviation from ASTM D 2488-17 Note 14.
8Percentages are estimated to the nearest 5% per ASTM D 2488-17.

Reference Notes for Boring Logs (1-29-2021).doc © 2021 ECS Corporate Services, LLC. All Rights Reserved

COHESIVE SILTS & CLAYS
UNCONFINED

COMPRESSIVE

STRENGTH, QP4

<0.25
0.25 - <0.50
0.50 - <1.00
1.00 - <2.00
2.00 - <4.00
4.00 - 8.00

>8.00

SPT5

(BPF)

CONSISTENCY7

(COHESIVE)

GRAVELS, SANDS & NON-COHESIVE SILTS
SPT5

DENSITY

<5
5 - 10

11 - 30
31 - 50

>50

Very Loose
Loose

Medium Dense
Dense

Very Dense

WATER LEVELS6

RELATIVE
AMOUNT7

Trace

With

Adjective
(ex: “Silty”)

COARSE
GRAINED

(%)8

<5

FINE
GRAINED

(%)8

<5

DRILLING SAMPLING SYMBOLS & ABBREVIATIONS

PARTICLE SIZE IDENTIFICATION
DESIGNATION PARTICLE SIZES

Hollow Stem Auger
Power Auger (no sample)
Bulk Sample of Cuttings
Wash Sample
Shelby Tube Sampler
Split Spoon Sampler

Rock Quality Designation %
Rock Sample Recovery %
Rock Core, NX, BX, AX
Rock Bit Drilling
Pressuremeter TestSS

ST
WS
BS
PA

HSA
RQD

PM
RD
RC

REC

Boulders
Cobbles

Gravel:

Sand:

Silt & Clay (“Fines”)
Fine
Medium

Coarse
Fine
Coarse

0.074 mm to 0.425 mm (No. 200 to No. 40 sieve)
<0.074 mm (smaller than a No. 200 sieve)

0.425 mm to 2.00 mm (No. 40 to No. 10 sieve)
2.00 mm to 4.75 mm (No. 10 to No. 4 sieve)
4.75 mm to 19 mm (No. 4 sieve to ¾ inch)
¾ inch to 3 inches (19 mm to 75 mm)
3 inches to 12 inches (75 mm to 300 mm)
12 inches (300 mm) or larger

>50
31 - 50
16 - 30

9 - 15
5 - 8
3 - 4
<3

Very Hard
Hard

Very Stiff

Stiff
Firm
Soft

Very Soft

ASPHALT

CONCRETE

GRAVEL

TOPSOIL

VOID

BRICK

AGGREGATE BASE COURSE

GW

GP

GM

GC

SW

SP

SM

SC

ML

MH

CL

CH

OL

OH

PT

WELL-GRADED GRAVEL
gravel-sand mixtures, little or no fines

POORLY-GRADED GRAVEL
gravel-sand mixtures, little or no fines

SILTY GRAVEL
gravel-sand-silt mixtures

CLAYEY GRAVEL
gravel-sand-clay mixtures

WELL-GRADED SAND
gravelly sand, little or no fines

POORLY-GRADED SAND
gravelly sand, little or no fines

SILTY SAND
sand-silt mixtures

CLAYEY SAND
sand-clay mixtures

SILT
non-plastic to medium plasticity

ELASTIC SILT
high plasticity

LEAN CLAY
low to medium plasticity

FAT CLAY
high plasticity

ORGANIC SILT or CLAY
non-plastic to low plasticity

ORGANIC SILT or CLAY
high plasticity

PEAT
highly organic soils

WL (First Encountered)

WL (Completion)

WL (Seasonal High Water)

WL (Stabilized)

FILL POSSIBLE FILL PROBABLE FILL ROCK

FILL AND ROCK

25 - 45

10 - 20

30 - 45

10 - 25



END OF HAND AUGER AT 5.2 FEET

9.6

12.3



END OF HAND AUGER AT 5.8 FEET

NE

14.5

14.5



END OF HAND AUGER AT 3.0 FEET

SILTYM

NE

7.1

19.6



PHOTO LOG 

Project Name: Midlands Tech Beltline Rehab Geo Project Number: 38:2387 

Project Location: Columbia, South Carolina Date: 3/8/2021 

ECS Southeast, LLP 
2031 Industrial Boulevard 
Lexington, SC  29072  
Phone:  803-250-3377  

Photo 1: Moderate to severe fatigue cracking near HA-1 

Photo 2: Moderate fatigue and longitudinal cracking near HA-1 
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Project Name: Midlands Tech Beltline Rehab Geo Project Number: 38:2387 

Project Location: Columbia, South Carolina Date: 3/8/2021 

ECS Southeast, LLP 
2031 Industrial Boulevard 
Lexington, SC  29072  
Phone:  803-250-3377  

Photo 3: Moderate fatigue and longitudinal cracking near HA-1 

Photo 4: Moderate fatigue and longitudinal cracking near HA-1 



PHOTO LOG 

Project Name: Midlands Tech Beltline Rehab Geo Project Number: 38:2387 

Project Location: Columbia, South Carolina Date: 3/8/2021 

ECS Southeast, LLP 
2031 Industrial Boulevard 
Lexington, SC  29072  
Phone:  803-250-3377  

Photo 5: Slight fatigue cracking and moderate potholing 

Photo 6: Longitudinal cracking HA-1 facing HA-2 
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Project Location: Columbia, South Carolina Date: 3/8/2021 
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2031 Industrial Boulevard 
Lexington, SC  29072  
Phone:  803-250-3377  

Photo 7: Longitudinal cracking near HA-2 

Photo 8: Longitudinal cracking near HA-3 



PHOTO LOG 

Project Name: Midlands Tech Beltline Rehab Geo Project Number: 38:2387 

Project Location: Columbia, South Carolina Date: 3/8/2021 

ECS Southeast, LLP 
2031 Industrial Boulevard 
Lexington, SC  29072  
Phone:  803-250-3377  

Photo 9: Slight longitudinal cracking near HA-3 

Photo 10: Longitudinal cracking and slight fatigue cracking near HA-3 



APPENDIX C – Laboratory Testing 

Laboratory Testing Summary 



S-1 9.6 25 17 8

S-2 12.3

S-1 14.5

S-2 14.5

S-1 7.1 17 15 2

S-2 19.6

Project:
Client:

Laboratory Testing Summary

Sample Location Sample 
Number

Depth 
(feet)

^MC
(%)

Soil 
Type

Atterberg Limits **Percent 
Passing 
No. 200 
Sieve

Moisture - Density CBR (%)
#Organic 
Content 

(%)LL PL PI
Maximum 
Density 

(pcf)

Optimum 
Moisture 

(%)
0.1 in. 0.2 in.

HA-1 0-1

HA-1 1-2

HA-2 0.75

HA-2 1.75

HA-3 0.5-1

HA-3 1-2

Notes: See test reports for test method, ^ASTM D2216-19, *ASTM D2488, **ASTM D1140-17, #ASTM D2974-20e1
Definitions: MC: Moisture Content, Soil Type: USCS (Unified Soil Classification System), LL: Liquid Limit, PL: Plastic Limit, PI: Plasticity Index, CBR: California 

Bearing Ratio, OC: Organic Content

Midlands Tech Beltline Rehab Geo Project No.: 38:2387

Approved by Date Received

4D Engineering Date Reported:

Office / Lab Address Office Number / Fax

BCook1 CMcDaniel CMcDaniel

ECS Southeast LLP - Columbia 2031 Industrial Blvd.  
Lexington, SC 29072

(803)250-3377

(803)750-3174

Tested by Checked by

SC

SC*

SC*

SC*

SM

SC*
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Stormwater Approval 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

MS4 Approval 
Engineering Department – Stormwater Management 
City of Columbia 
 
Carey Page 
Midlands Technical College 
P. O. Box 2408 
Columbia, SC 29202 
 
Delivered Via Email

 
Land Disturbance Plan Information 

Date of Approval 5/14/2021 
Project/Site Name MTC Beltline Pavement Rehab 
Project/Site Address or Intersection 316 Beltline Blvd 
Project/Site Tax Map Number(s) R13810-04-01, R13809-02-01 
Land Disturbance Plan (LDP) Number LD-2021-0037 
City File Number 354-07 
Disturbed Area 0.50 Acres 
Increase in Impervious Area 0.0 Acres 
Primary Permittee Contact Name Carey Page 
Primary Permittee Contact Company Midlands Technical College 
Primary Permittee Contact Mailing Address P. O. Box 2408 

Columbia, SC 29202 
Primary Permittee Contact Email pagewc@midlandstech.edu 
SWPPP Preparer Name Justin Waring 
SWPPP Preparer Company 4D Engineering 
SWPPP Preparer Mailing Address 603 South Lake Drive 

Lexington, SC 29072 
SWPPP Preparer Email justin@4dengr.com 
This approval letter is NOT a City of Columbia land disturbance permit. Please 
contact the development center for a land disturbance permit at 803-545-3483. The 
Applicant/Permittee is responsible to get the NPDES approval letter from DHEC 
before beginning land disturbance activities.  
 
Sir or Madam: 
 
The above-referenced project has received MS4 approval by the City of Columbia (City) 
Engineering Department.  This approval is one of several requirements that must be met to 
obtain a City Land Disturbance Permit.  If not already completed, the following are the 
suggested next steps: 
 

1. Land Disturbance Permit Issuance – This approval applies only to Engineering review 
for land disturbance approval.  Many submittals require other departmental 
approvals (such as landscaping, zoning, water/sewer, etc).  Most Land Disturbance 
Permit issuance originates from the City of Columbia’s Development Center.  For 
additional information or questions related to any requirements necessary to obtain a 
Land Disturbance Permit, please contact the Development Center at 
developmentcenter@columbiasc.net or 803-545-3483. 



 

 

 
2. Floodplain Requirements – While Land Disturbance and Floodplain requirements are 

closely related, the City conducts Land Disturbance review/approval separately from 
Floodplain review/approval.  If the project is located within a Special Flood Hazard 
Area (SFHA), or may have any hydrologic/hydraulic relationship with an SFHA, the 
project may be subject to the requirements of the City Floodplain Ordinance.  For 
information related to Floodplain requirements, contact the City Floodplain Manager, 
Ali Khan, at 803-545-3386 (office), lakhan@columbiasc.net.  

 
3. DHEC Approval - If the project Disturbed Area exceeds 1 acre, a Stormwater NPDES 

Coverage letter will be issued by DHEC, Bureau of Water, Stormwater Permitting.  A 
copy of this approval will be forwarded to DHEC by the City Engineering Department.  
DHEC requires a $125 NPDES Coverage fee, which should be paid directly to DHEC. 

 
4. Land Disturbance Pre-Construction Conference (Pre-Con) – Once DHEC Approval (if 

applicable) and City Land Disturbance Permit have been issued, a land disturbance 
Pre-Con must be held with City Stormwater personnel.  Note that other Pre-Cons 
may be held with City or other personnel, but will not satisfy this requirement unless 
a City Stormwater representative was present at the Pre-Con.  To schedule the Pre-
Con, contact Daniel Kelly at 803-545-4001 (office), 803-231-0941 (cell), 
dakelley@columbiasc.net; or AJ Jessee at 803-545-3267 (office), 803-528-9552 
(cell), Alfred.Jessee@columbiasc.gov 
 

5. Notification of Commencement of Land Disturbance – The City must be notified at 
least 48 hours prior to the beginning of Land Disturbance for the project.  This 
notification may be directed to the contacts listed in #4 above, or may be given to 
the City Stormwater representative at the Pre-Con.  
 

 
 
This project has been granted coverage for land disturbing activity based on the information 
presented on the Notice of Intent (NOI) and pursuant to the NPDES Storm Water Phase I 
Permit SCS790001 (City of Columbia MS4). It is the responsibility of the Permittee to ensure 
that the contractor for this project 
complies with the approved site plan and minimum requirements of the MS4 Permit and City 
ordinances, which includes compliance with the Storm Water Management and Sediment 
Reduction Act of 1991 (1991 Act) and the Pollution Control Act (PCA).   
 
If the Disturbed Area is equal to or greater than one acre, the project must comply with all 
applicable requirements of the DHEC Construction General Permit.  Please pay particular 
attention to the requirements for inspections, as well as maintenance of onsite project 
documentation. 
 
All storm drain pipes proposed to be owned and maintained by the City of Columbia 
shall have a minimum easement width of 20’, of which 15’ shall be continuous on 
one side of the pipe. Pipes 36” and above or greater than 10’ in depth shall be 25’ 
 
Unless exempted due to Expedited Review approval, all sites are subject to a $50 monthly 
inspection fee, in accordance with the City Stormwater Ordinance. 



 

 

 
Upon proper stabilization of the site, the Notice of Termination (NOT) process may be 
initiated by the Permittee.  To initiate this process, provide all applicable documentation as 
listed in the Land Disturbance Checklist.  Once all NOT requirements are met, the City 
Engineering Department will approve closure of the Land Disturbance Permit. 
 
If you have any questions or comments, please contact the undersigned. 
 
Sincerely, 
 
 
 
 

 

 

Miranda S. Staples CSPR, CEPSI 
Stormwater Plan Reviewer 
Columbia Water 
Engineering 
 
PO Box 147 | Columbia, SC 29217 
1136 Washington Street 
Columbia, SC 29201 
 
miiranda.staples@columbiasc.gov 
Office: (803) 545-3225 
Cell: (803) 231-9383 
Fax: (803) 988-8199 
 
ColumbiaSCWater.Net  
ColumbiaSC.Net  

   
    
Cc: Justin Waring, 4D Engineering  justin@4dengr.com 

Regulatory File 
 

mailto:miiranda.staples@columbiasc.gov
http://www.columbiascwater.net/
http://www.columbiasc.net/


LD-2021-0037

CF# 354-07

5/14/2021
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