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 DIVISION 1 – GENERAL REQUIREMENTS 
 
SECTION 01000 – SPECIAL CONDITIONS 
 
PART 1 – GENERAL 
 
1.01 RELATED DOCUMENTS: 
 

Drawings and general provisions of Contract, including Uniform General and Supplementary General 
Conditions and other Division 1 specification sections, apply to work of this section. 

 
1.02 DESCRIPTION OF WORK: 
 

Furnish all labor, materials, tools, equipment and incidentals necessary for performance of all work 
associated with Project Number MR10383r Bass Lodge Retaining Wall Repair at Daingerfield State Park, 
Morris County, Texas, such work being as more particularly described in these Special Conditions, the 
drawings, and elsewhere in these Invitation for Bids and Contract Documents. 
 

1.03 INQUIRIES: 
 

 All inquiries regarding the Invitation for Bids and Contract Documents, including any apparent 
discrepancies thereto and administration of the contract, shall be directed to the Texas Parks and Wildlife 
Department, Infrastructure Division, 4200 Smith School Road, Austin, Texas 78744, JoAnn Hernandez, 
Contract Manager, 512/389-4347 or JoAnn.Hernandez@tpwd.texas.gov. 

 
1.04 EXAMINATION OF SITE:   
 
 Bidders should visit the site and be thoroughly familiar with job conditions such as the location, 

accessibility, and general character of the site and/or building prior to submitting a bid.  Visits shall be 
scheduled with Tim King, Park Superintendent, 903-645-2921. Failure to give proper consideration to 
site conditions when preparing bids will not constitute grounds for additional compensation.  (See UGC, 
Article 3). 

 
1.05 INTENT OF THE CONTRACT DOCUMENTS: (See also UGC, Article 6) 
 

A. The intent of the Contract Documents is to include all of the work for the contract price and within 
the contract time.  Contract Documents are to be considered as cooperative. All work not specified 
and/or not shown on the drawings but which is necessary for the completion and/or functioning 
and operation of the project, shall be understood and implied as part of the contract to be 
performed by the Contractor for the contract price.  Such work shall be executed by the Contractor 
in the same manner and with the same character of material as other portions of the contract 
without extra compensation.   

 
B. It is the intention of the Contract Documents to call for finished work, tested, and ready for 

operation. 
 

1. Any apparatus, material or work described in the Contract Documents and any incidental 
accessories necessary to make the work complete in all respects and ready for operation 
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(even though not particularly specified) shall be furnished, delivered, and installed by the 
Contractor without additional expense to the Owner. 

2. Minor details not usually shown or specified but necessary for proper installation and 
operation are included in the work just as if herein specified or shown. 

 
C. All work shall be performed and furnished by the Contractor in accordance with accepted 

construction industry practices. 
 
D. A duplication of work is not intended by the Contract Documents and any duplication shall not 

become a basis for extra cost to the Owner. 
 

E. Explanatory notes on the drawings shall take precedence over conflicting drawn-out indications.  
Figured dimensions on drawings shall take precedence over scale measurements.  Where figures 
are lacking, scale measurements may be followed, but in all cases the measurements are to be 
checked from the work in place and those measured dimensions taken at the site shall take 
precedence over scale dimensions in drawings. 

 
F. Upon discovery by Contractor of errors, omissions or inconsistencies in the Contract Documents, 

Contractor shall promptly report them to the Owner and shall wait for instruction from Owner 
prior to proceeding with the work. 

 
G. In the event of conflict between the Special Conditions, the Supplementary Conditions, and the 

Uniform General Conditions, the following priority order shall apply in resolving such conflicts: 
Special Conditions, Supplementary Conditions, and then Uniform General Conditions. 

 
H. The drawings consist of all project drawings and any drawings issued by addenda.   

 
1.06 ADDENDA: 
 
 Any addenda issued in writing by the Owner during the period of bidding shall be included in the bid and 

Bidder's receipt of addenda shall be acknowledged in the bid form.  Such addenda shall become a part of 
the contract and shall modify the Contract Documents accordingly.  Oral changes in the work made during 
the period of bidding will not be binding.  BIDDER’S FAILURE TO ACKNOWLEDGE RECEIPT 
OF ADDENDA MAY RESULT IN REJECTION OF BID. 

 
1.07 PERMITS AND LAWS (See also UGC Article 3): 
 

Contractor shall comply with all laws, ordinances, statutes, rules and regulations applicable to the project, 
including but not limited to those pertaining to the collection, transportation and disposal of trash and 
refuse and shall obtain such permits, licenses or other authorizations as may be required. 
 
If applicable governmental laws, rules, regulations or ordinances conflict with the Contract Documents, 
then such laws, rules, regulations, or ordinances shall govern instead of the Contract Documents, except 
in such cases where the Contract Documents exceed them in quality of materials or labor, then the 
Contract Documents shall be followed. 
 

1.08 PRECONSTRUCTION CONFERENCE AND PROGRESS MEETINGS: (See also UGC Article 3) 
 
 After issuance of the Notice to Proceed letter, approval of Pre-Construction (PR) submittals and prior to 

start of work, a conference between the Owner and the Contractor will be held to discuss provisions of 
the Contract Documents and to coordinate the work effort.  Attendance by Contractor and Contractor’s 
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superintendent(s) is required, along with major trades if requested by Owner.  Construction progress 
meetings may be called at any time by the Owner’s Project Manager, On-Site ODR, or the Contractor to 
review job progress or problems. 

 
1.09 SUBMITTALS:  
 
 A. GENERAL (See also UGC Article 8): 
  

1. A TPWD standard Submittal Cover Sheet must accompany each numbered submittal set.  
One Submittal per Submittal Cover Sheet. 

2. The number of copies of submittals required for each item shall be not less than one (1) 
electronic copy, unless specified otherwise, for Owner’s use, plus the number of 
additional copies that the Contractor desires for his own use. 

3. The Contractor must double-check and sign all submittals before forwarding them to the 
Owner for review and action. 

4. The Architect/Engineer and the Owner will review the submittal data.  If there are no 
exceptions taken to the submittal, the original and three copies will be retained by the 
Owner.  All remaining copies will be returned to the Contractor.  The Contractor must 
keep one copy at the jobsite at all times. 

5. If further action is required by the Contractor, Owner will retain three copies of the 
submittal data for the Owner’s use and return all remaining copies to the Contractor. 

6. Any and all costs, direct or indirect, incurred by Owner in reviewing submittals in excess 
of two (2) times will be charged to the Contractor and deducted from the total price for 
the work. 

7. Owner’s approval of shop drawings and/or any aspects of the work shall not act to transfer 
Contractor’s responsibility for, nor relieve Contractor from the performance of any of 
Contractor’s duties set forth in the contract documents. 
 

B. PRE-CONSTRUCTION SUBMITTALS:  The following PR Submittals shall be submitted by 
the Contractor for the Owner’s review and approval.  Contractor’s failure to obtain 
approval of PR submittals will not constitute grounds for additional time. Owner will provide 
more specific clarification regarding the requirements for each PR Submittal. 

 
1. Submittal PR-1 – To be submitted by the Contractor for the Owner’s review and 

approval within twenty-one (21) calendar days from receipt of Notice to Proceed.  
Owner’s Approval of PR 1 submittals is a prerequisite to the scheduling of the pre-
construction meeting and start of construction activities.  Contractor’s failure to 
obtain approval of PR submittals will not constitute grounds for additional time (See also 
UGC Article 3) 

 
a. Contractor’s Superintendent: List of name and qualifications of the person 

designated as project superintendent.  
b. Subcontractors/Materials Suppliers: List of all subcontractors and major 

material/equipment suppliers that Contractor and Contractor's major 
subcontractors propose to use.  This list shall include correct names, mailing 
addresses and phone numbers.   

c. Contractor’s Authorized Representatives: List of names and titles of Contractor’s 
representatives authorized to sign contractual documents and construction 
vouchers. 

d. Licensed Craftspersons: List of names, qualifications and licenses of all licensed 
crafts required by the contract documents. 
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2. Submittal PR-2 – To be submitted by the Contractor for the Owner’s review and 

approval within twenty-one (21) calendar days from receipt of Notice to Proceed or 
as otherwise stated herein.  Owner’s Approval of PR 2 submittals is required prior 
to requesting first payment. Contractor’s failure to obtain approval of PR submittals 
will not constitute grounds for additional time. (See also UGC Article 3) 

 
a. Schedule of Values, itemizing material and labor for each classification of work.  

(See also UGC, Article 10).   
 
1. Owner will provide forms entitled “Schedule of Values” for the 

Contractor’s use in preparing the breakdown.  After contract award, the 
Owner will also provide further clarification including an example. 
 

2. Itemization of material and labor costs is required so the Owner may 
make progress payments on materials delivered.  For each bid item or 
classification of work to be listed in the “Type of Work” column on the 
Schedule of Values, the Contractor shall multiply the unit bid price by 
the estimated quantity for each bid item to arrive at the “Contract Cost” 
for each such bid item.  Contractor shall separately itemize material and 
labor costs for each such bid item in the “Type of Work” column. 

  
b. Work Progress Schedule (in duplicate) of Contractor’s Proposed Construction 

Schedule for work tasks in relation to the entire project.  (See also UGC, Article 
9) Owner will provide a schedule bar chart form to aid the Contractor in preparing 
a schedule.  The Contractor shall follow this format and must indicate all work 
tasks as well as differentiate critical path work tasks from non-critical path tasks 
showing the beginning and ending dates for each critical and non-critical path 
work task. 
 

c. Submittal Register:  Submittal Register shall be organized by specification 
section, listing all items to be furnished for review and approval by the A/E and 
the Owner, including anticipated sequence and submittal dates.  (Refer to Article 
8, specifically 8.3.1.3, of the Uniform General Conditions.) 

 
C.  MATERIAL SUBMITTALS:  To be submitted to Owner prior to the installation of any 

materials.  It is the Contractor’s responsibility to incorporate lead time required for review, 
resubmittal, ordering, manufacturing, fabrication and delivery.  Contractor is responsible 
if a delay in lead time planning affects the critical path.   
 
1. Contractor shall submit manufacturer’s information on all materials and equipment, 

regardless of whether substitutions are being requested. 
 
2. Substitution requests must be submitted early enough to allow time for evaluation by the 

Owner and for re-submittal, if required. Contractor’s substitution requests shall address 
the following factors which will be considered in evaluating the proposed substitution: 

a. Whether the evaluation and acceptance of the proposed substitution will prejudice 
the Contractor’s achievement of Substantial Completion on time; 
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b. Whether acceptance of the substitution for use in the work will require a change in 
any of the Contract Documents to adapt the design to the proposed substitution. 

c. Whether incorporation or use of the substitution in connection with the work is 
subject to payment of any license fee or royalty. 

d. Whether all variations of the proposed substitution from the items originally specified 
are identified. 

e. Whether available maintenance, repair, and replacement service are indicated.  The 
manufacturer shall have a local service agency (within 50 miles of the site) which 
maintains properly trained personnel and adequate spare parts and is able to respond 
and complete repairs within 24 hours. 

f. Whether an itemized estimate is included of all costs that will result directly or 
indirectly from acceptance of such substitution, including cost of redesign and claims 
of other contractors affected by the resulting change. 

g. Whether the proposed substitute item meets or exceeds the experience and/or 
equivalency requirements listed in the appropriate technical specifications. 

3. No materials shall be ordered or installed until submittals for such materials have been 
received and acted upon by the Owner. 

 
1.10 QUALITY ASSURANCE (See also UGC Article 8):   
 
 A. The Owner’s On-Site ODR will periodically inspect and observe the construction progress, 

procedures, and materials of the Contractor.  The Contractor shall coordinate all efforts with the 
On-Site ODR, offer full cooperation to facilitate such observations, and shall be responsive to 
questions from such On-Site ODR regarding methods, equipment, materials, and intentions in 
pursuing the work or any particular thereof.  Such observation by the Owner shall not be construed 
as construction supervision nor indication of approval of the manner or location in which the work 
is being performed as being a safe practice or place.   

 
B. The On-Site ODR’s responsibilities include but are not limited to: 

 
1. Providing quality assurance for the Owner. 
2. Submitting written reports concerning the current status of the work. 
3. Reviewing, and verifying to the Owner the amounts shown on the Contractor’s monthly 

Construction Voucher. 
4. Requesting and receiving payroll and materials invoice amounts from the Contractor. 
5. Witnessing testing and confirming in writing to the Owner the results of all tests. 

 
C. Inspections, Notification, and Scheduling: 
 

1. The Contractor shall notify the On-Site ODR when work is ready for inspection or testing. 
The Contractor shall give such notifications sufficiently in advance of other work to prevent 
delays.  A minimum of five (5) working days advance notice is required, and Contractor shall 
include in his work schedule such notice periods for inspections and/or testing.   



Daingerfield State Park  Project Number MR10383r 
Bass Lodge Retaining Wall Repair 
 

Special Conditions – 2015 UGC (101419)  01000-Page 6 of 14 

2. Tests cannot be conducted and work cannot be covered-up until the On-Site ODR observes 
and authorizes continuation of work.  The Contractor shall bear all costs for re-tests and for 
removal and replacement of construction resulting from unauthorized continuation. 

3. Should ODR fail to make the necessary inspection within the agreed period, Contractor may 
proceed with cover-up Work after making every reasonable effort to contact the ODR and 
after documenting the Work, but is not relieved of responsibility for Work to comply with 
requirements of the Contract Documents.  

 
D. All permanent utilities shall be connected before final tests are conducted for equipment and 

systems.  Final operational tests shall be conducted prior to project acceptance by the Owner.  The 
Contractor shall provide the materials, energy, equipment and personnel to conduct the tests 
required in the contract. 

 
E. Contractor's failure to provide notification to Owner of inspection or testing requirements shall 

void any certifications of testing and shall require the Contractor to re-test at the Owner’s request.  
All expenses for re-testing shall be paid by the Contractor.  
 

F. The Owner (including Owner’s On-Site ODR) may reject work not conforming to the contract 
documents.  If the Owner rejects work and/or materials incorporated into the project, Contractor 
shall bear all expenses associated with testing to prove compliance with the Contract Documents, 
including but not limited to engineering/architectural expenses associated with such testing.  Any 
and all such expenses that are paid directly by Owner shall be deducted or withheld from 
subsequent payment(s) to the Contractor. 

 
1.11 INVOICES/PAY REQUESTS AND CHANGE ORDERS: 
 

A. All work items for which Contractor requests payment shall reflect the project number with which 
those work items are associated.  Change Order pricing for items that are already priced in 
the contractor’s bid shall be limited to such price(s) set forth in such bid and shall not be 
entitled to additional mark-up for overhead and profit. 
 

B.  Contractor is required to submit an original Progress Assessment Report (PAR) to TPWD HUB 
Administration no later than the 5th day of the month.  Contractor shall submit a copy of the 
current month’s PAR to the Owner with the application for payment (construction voucher).  The 
PAR is the monthly compliance report verifying Contractor’s compliance with the HUB 
Subcontracting Plan (HSP) including the expenditures the Contractor has made to Subcontractors 
during the prior month. 

 
1.12 CONTRACT COMPLETION: (See also UGC, Article 9) 
 

A. Contract Period: This contract must be completed within the specified number of days 
commencing on the date cited in the Notice to Proceed letter.   

 
1. Unless specifically stated as “working day,” the term “day” or “calendar day” shall mean 

every day of the calendar year.  Along with the Work Progress Schedule, the Contractor 
shall submit his schedule for normal working days. 

2. Claims for extension of time shall be made in accordance with the provisions of Article 
9 of the Uniform General Conditions.  
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B. Liquidated Damages: The Owner has determined that the completion of the work in this contract 
is critical to the proper operation of the facility, and the Contractor’s failure to complete the work 
within such time will cause damage to the Owner.  Since exact damages are difficult to determine 
or forecast, the sum of $339.22 per calendar day is hereby established by the parties as a 
reasonable estimate of just compensation to the Owner for the failure of the Contractor to 
complete the work by the time set forth in the contract or authorized extension thereto.  Said sum 
will be deducted from the money due or to become due to the Contractor, not as a penalty but as 
liquidated damages from added expense, including administrative and inspection costs, for each 
and every calendar day the work or any portion thereof remains incomplete after the expiration 
of the time limit set in the contract or authorized extension. 

 
C. Charges for liquidated damages will begin accumulating on the first calendar day following the 

final contract completion date and continue until the date of final acceptance as established by the 
Owner.  Final acceptance will not be issued until all punch list items have been completed. 

 
1.13 CONTRACT CLOSE-OUT: (See also UGC Article 12) 
 

A. Notification: The Contractor shall provide Owner 15-days' written notice requesting final 
inspection.   

 
B. Final Submittals: At the time of the Contractor’s request for final inspection, Contractor shall 

provide to Owner the following material (in addition to final payment documents also required 
by UGC Article 12 and set forth below in subsection D) which the Contractor shall have 
accumulated and retained during the course of the project: 

 
1. One (1) hard copy and one (1) electronic set of all project submittals and all equipment 

and material warranties/guarantees as provided by all appropriate suppliers or 
manufacturers. 

2. One set of “as-built documents” showing all revisions to the original Contract 
Documents.  Drawings shall also show routing of underground outside utilities and 
conduits with actual dimensions from buildings or other known landmarks. 

3. Any and all other documents, keys, manuals, etc. required by the Contract Documents. 
 

C. Clean-up:  At completion of the job, the Contractor shall remove all waste products, dust, dirt, 
debris, packaging, trash, fingerprints, grease containers, and other deleterious materials and marks 
from the site.  Refer to individual specification sections for special cleaning required by that 
section.  Contractor is expected to leave the project in spotless, “like new” condition. 

 
D. Final Payment: Submit final construction voucher, Consent of Surety Company to Final Payment, 

and the Contractor’s Final Payment Affidavit. 
 
1.14 CONTRACTOR’S RESPONSIBILITY DURING THE WARRANTY PERIOD (See also UGC, Article 

13): 
 

A. Warranties:  The Contractor shall guarantee all work against defects in materials, equipment, or 
workmanship for a period of one year from the date of final acceptance.  The Contractor shall 
also provide any additional warranties and guarantees of work items and components as 
hereinafter specified. 

 
B. Service:  All necessary service to each electrical and mechanical system and other work requiring 

specialized training shall be furnished by the Contractor at no cost to the Owner for a period 
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running concurrently with the one year warranty period specified above.  Such service shall not 
include repair of damage due to storm, vandalism or other factors entirely beyond the control of 
the Contractor. 

 
C. The Contractor will receive no additional compensation for work performed during the one-year 

warranty period. 
 

1.15. REFERENCES AND STANDARDS: 
 

All contractors, including sub-contractors shall ensure all personnel follow the adopted Standardized 
Building Codes in all design and construction work. 

 
1.16 NON-APPROPRIATION OF FUNDS: 
 

Any contract resulting from this solicitation is subject to termination or cancellation, without penalty to 
TPWD, either in whole or in part, subject to the availability of state funds. TPWD is a state agency whose 
authority and appropriations are subject to actions of the Texas Legislature. If TPWD becomes subject to 
a legislative change, revocation of statutory authority, or lack of appropriated funds which would render 
TPWD’s or contractor’s delivery or performance under the contract impossible or unnecessary, the 
contract will be terminated or cancelled and be deemed null and void. In the event of a termination or 
cancellation under this Section, TPWD will not be liable to contractor for any damages, which are caused 
or associated with such termination, or cancellation and TPWD will not be required to give prior notice. 

 
1.17 ANTIQUITIES: 
 

Contractor shall take precaution to avoid disturbing primitive records and antiquities of archaeological, 
paleontological or historical significance.  No objects of this nature shall be disturbed without written 
permission of Owner and the Texas Historical Commission.  When such objects are uncovered 
unexpectedly, the Contractor shall stop all Work in close proximity and notify the ODR and the Texas 
Historical Commission of their presence and shall not disturb them until written permission and permit to 
do so is granted.  All primitive rights and antiquities, as defined in Chapter 191, Texas Natural Resource 
Code, discovered on the Owner’s property shall remain property of State of Texas, the Texas Historical 
Commission.  It is determined by Owner, in consultation with the Texas Historical Commission that 
exploration or excavation of primitive records or antiquities on Project Site is necessary to avoid loss, 
Contractor shall cooperate in salvage work attendant to preservation. 
 

1.18 PROPRIETARY OR CONFIDENTIAL INFORMATION; TEXAS PUBLIC INFORMATION ACT: 
 

A. Any proprietary, trade secret or otherwise confidential information Bidder includes in its Bid must be 
clearly labeled as proprietary or confidential information, and Bidder must identify the specific 
exception to disclosure in the Public Information Act (PIA). Merely making a blanket claim the entire 
Bid is protected from disclosure because it contains some proprietary information is not acceptable 
and shall make the entire Bid subject to release under the PIA. In order for the Owner to initial the 
process of seeking an Attorney General opinion on the release of proprietary or confidential 
information, the specific provisions of the Bid that are considered by the Bidder to be proprietary or 
confidential must be clearly labeled as described herein. Any information which is not clearly 
identified as proprietary or confidential shall be deemed to be subject to disclosure pursuant to the 
PIA. 

B. Information the Bidder provides to the Owner in response to this solicitation will be considered public 
and subject to disclosure under the Texas Public Information Act. 
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C. Contractor is required to make any information created or exchanged with the state pursuant to this 
contract, and not otherwise excepted from disclosure under the Texas Public Information Act, 
available in a format that is accessible by the public at no charge to the state. Contractor will make 
sure information not excepted from disclosure available in an electronic format that is accessible to 
the public unless Contractor receives written approval from Owner to provide information in a 
different format, and such approval becomes a part of this Contract. 

 
1.19 RIGHT TO AUDIT/RECORDS RETENTION:   
 
 Contractor understands that acceptance of funds under this contract acts as acceptance of the authority of 

the State Auditor’s Office, TPWD or any successor agency, to conduct an audit or investigation in 
connection with those funds. Contractor further agrees to cooperate fully with the above parties in the 
conduct of the audit or investigation, including providing all records requested. Contractor shall ensure 
that this paragraph concerning the State’s authority to audit funds received indirectly by subcontractors 
through Contractor and the requirement to cooperate is included in any subcontract it awards. Contractor 
shall maintain and retain supporting fiscal and any other documents relevant to showing that any payments 
under this Contract funds were expended in accordance with the laws and regulations of the State of 
Texas, including but not limited to, requirements of the Comptroller of the State of Texas and the State 
Auditor. Contractor shall maintain all such documents and other records relating to this Contract and the 
State’s property for a period of seven (7) years after the date of submission of the final invoices or until a 
resolution of all billing questions, whichever is later. Contractor shall make available at reasonable times 
and upon reasonable notice, and for reasonable periods, all documents and other information related to 
the work of this Contract. Contractor and the subcontractors shall provide the State Auditor with any 
information that the State Auditor deems relevant to any investigation or audit. Contractor must retain all 
work and other supporting documents pertaining to this Contract, for purposes of inspecting, monitoring, 
auditing, or evaluating by TPWD and any authorized agency of the State of Texas, including an 
investigation or audit by the State Auditor. Contractor shall cooperate with any authorized agents of the 
State of Texas and shall provide them with prompt access to all of such State’s work as requested. 
Contractor’s failure to comply with this Section shall constitute a material breach of this Contract and 
shall authorize TPWD and the State of Texas to immediately assess appropriate damages for such failure. 

 
1.20 IMMIGRATION REFORM:   
 
 The Contractor represents and warrants that it shall comply with the requirements of the Immigration 

Reform and Control Act of 1986 and 1990 regarding employment verification and retention of verification 
forms for any individuals hired on or after November 6, 1986, who will perform any labor or services 
under the Contract and the Illegal Immigration Reform and Immigrant Responsibility Act of 1996 
(IIRIRA) enacted on September 30, 1996. 

 
1.21 CIVIL RIGHTS: 
 
 The Contractor agrees that no person shall, on the ground of race, color, religion, sex, national origin, age, 

disability, political affiliation, or religious belief, be excluded from the participation in, be denied the 
benefits of, be subjected to discrimination under, or be denied employment in the administration of, or in 
connection with, any program or activity funded in whole or in part with funds available under this 
Contract. The Contract shall comply with Executive Order 11246, “Equal Employment Opportunity,” as 
amended by Executive Order 11375, “Amending Executive Order 11246 relating to Equal Employment 
Opportunity,” and as supplemented by regulations at 41 C.F.R. Part 60, “Office of Federal Contract 
Compliance Programs, Equal Employment Opportunity Department of Labor.”  
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1.22 FEDERAL, STATE AND LOCAL REQUIREMENTS: 
 
 Contractor shall demonstrate on-site compliance with the Federal Tax Reform Act of 1986, Section 1706, 

amending Section 530 of the Revenue Act of 1978, dealing with issuance of Form W-2’s to common law 
employees.  Contractor is responsible for both federal and State unemployment insurance coverage and 
standard Worker’s Compensation insurance coverage. Contractor shall comply with all federal and State 
tax laws and withholding requirements. The State of Texas shall not be liable to Contractor or its 
employees for any Unemployment or Worker’s Compensation coverage or federal or State withholding 
requirements. Contractor shall indemnify the State of Texas and shall pay all costs, penalties or losses 
resulting from Contractor’s omission or breach of this Section. 

 
1.23 SEVERABILITY CLAUSE:   
 
 If any provision of this Contract is construed to be illegal or invalid, such construction will not affect the 

legality or validity of any of its other provisions. The illegal or invalid provision will be deemed severable 
and stricken from the contract as if it had never been incorporated herein, but all other provisions will 
remain in full force and effect. 

 
1.24 NO WAIVER:   
 
 Nothing in this Contract shall be construed as a waiver of the state’s sovereign immunity.  This Contract 

shall not constitute or be construed as a waiver of any of the privileges, rights, defenses, remedies or 
immunities available to the State of Texas.  The failure to enforce or any delay in the enforcement of any 
privileges, rights, defenses, remedies or immunities available to the State of Texas under this Contract or 
under applicable law shall not constitute a waiver of such privileges, rights, defenses, remedies or 
immunities or be considered as a basis for estoppel.  The Owner does not waive any privileges, rights, 
defenses or immunities available to the Owner by entering into this Contract or by its conduct prior to or 
subsequent to entering into this Contract. 

 
1.25 DECEPTIVE TRADE PRACTICES; UNFAIR BUSINESS PRACTICES: 
 
 Contractor represents and warrants that it has not been the subject of allegations of Deceptive Trade 

Practices violations under Tex. Bus. & Com Code, Chapter 17 or allegations of any unfair business 
practice in any administrative hearing or court suit and that Contractor has not been found to be liable for 
such practices in such proceedings.  Contractor certifies that it has no officers who have served as officers 
of other entities who have been the subject allegations of Deceptive Trade Practices violations or 
allegations of any unfair business practices in an administrative hearing or court suit, and that such officers 
have not been found to be liable for such practices in such proceedings. 

 
1.26 FELONY CRIMINAL CONVICTIONS:   
  
 Contractor represents and warrants that Contractor has not and Contractor’s employees have not been 

convicted of a felony criminal offense or that if such a conviction has occurred, Contractor has fully 
advised the Owner as to the facts and circumstances surrounding the conviction. 

 
1.27 ASSIGNMENTS:   
 
 The Contractor shall not assign its rights under the Contract or delegate the performance of its duties 

under the Contract without prior written approval from the Owner.  
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1.28 INDEPENDENT CONTRACTOR:   
 
 The Contractor shall not render the Contractor to an employee, officer or agent of the Owner for any 

purpose. The Contractor is and shall remain an independent contractor in relationship to the Owner. The 
Owner shall not be responsible for withholding taxes from payments made under the Contract. The 
Contractor shall have no claim against the Owner for vacation pay, sick leave, retirement benefits, social 
security, worker’s compensation, health or disability benefits, unemployment insurance benefits, or 
employee benefits of any kind.  

 
1.29 PATENTS, TRADEMARKS OR COPYRIGHTS: 
 
 Contract agrees to defend and indemnify the Owner and State from claims involving infringement or 

violation of patents, trademarks, copyrights, trade secrets, or other proprietary rights, arising out of the 
Owner’s or the State’s use of any good or service provided by the Contractor as a result of this solicitation.  

 
1.30 FORCE MAJEURE: 
 

The Owner may grant relief from performance of contract if the Contractor is prevented from performance 
by an act of war, order of legal authority, act of God, or other unavoidable cause not attributable to the 
fault or negligence of Contractor.  The burden of proof for the need of such relief shall rest upon the 
Contractor.  To obtain release based on force majeure, the Contractor shall file a written request with the 
Owner. 

1.31 U.S. DEPARTMENT OF HOMELAND SECURITY’S E-VERIFY SYSTEM: 
 

By entering into this Contract, the Contractor certifies and ensures that it utilizes and will continue to 
utilize, for the term of this Contract, the U.S. Department of Homeland Security’s E-Verify system to 
determine the eligibility of: 
 
A. All persons employed to perform duties within Texas, during the term of the Contract; and  
B. All persons (including subcontractors) assigned by the Respondent to perform work pursuant to 

the Contract, within the United States of America.  
 
The Contractor shall provide, upon request of Texas Parks and Wildlife Department, an electronic or 
hardcopy screenshot of the confirmation or tentative non-confirmation screen containing the E-Verify 
case verification number for attachment to the Form I-9 for the three most recent hires that match the 
criteria above, by the Contractor, and Contractor’s subcontractors, as proof that this provision is being 
followed. 
 
If this certification is falsely made, the Contract may be immediately terminated, at the discretion 
of the state and at no fault to the state, with no prior notification. The Contractor shall also be 
responsible for the costs of any re-solicitation that the state must undertake to replace the 
terminated Contract. 

1.32 NAME CHANGES AND SALES:  
 

If the Contractor changes its name or is sold to another entity, it must provide written notification to 
TPWD. The Contractor, in its notice, shall describe the circumstances of the name change or sale, state 
its new name, provide the new Tax Identification Number, and describe how the change will impact its 
ability to perform the Contract. If the change entails personnel changes for personnel performing the 
responsibilities of the Contract for the Contractor, the Contractor shall identify the new personnel and 
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provide resumes to TPWD, if resumes were originally required by the Solicitation. TPWD may request 
other information about the change and its impact on the Contract and the Contractor shall supply the 
requested information within five (5) working days of receipt of the request.  
 
TPWD may terminate the Contract due to a sale of or change to the Respondent that materially alters the 
Respondent's ability to perform under the Contract. The TPWD has the sole discretion to determine if 
termination is appropriate.  
 

1.33 MINIMUM EXPERIENCE REQUIREMENTS:   
 

CONTRACTOR MUST SHOW EVIDENCE OF TWO (2) SUCCESSFUL CONSTRUCTION 
PROJECTS SIMILAR TO THIS PROJECT (AS JUDGED BY OWNER) TO BE ELIGIBLE FOR 
AWARD OF THIS CONTRACT.  THIS EXPERIENCE MUST HAVE OCCURRED WITHIN THE 
PAST FIVE (5) YEARS, MEASURED BACKWARDS FROM THE ISSUE DATE OF THIS 
SOLICITATION.  
 

1.34 RESERVED 
 

1.35 RESERVED 
 
1.36 RESERVED  

 
1.37 RESERVED 
 
PART 2 – PRODUCTS 
 
2.01 CONSTRUCTION MATERIALS: 
 

A. Materials: 
 

1. All materials shall be new and of the quality specified.  Materials shall be free from 
defects.  Where manufacturer’s names are mentioned in the specifications, it has been 
done in order to establish a standard of quality and construction, not to preclude the use 
of equal or superior materials or products of other manufacturers. However, substitutions 
must have Owner’s prior approval. 

2. Unless otherwise indicated in the specifications or drawings, equipment and material 
shall be installed in accordance with the manufacturer’s recommendations and shall 
include such tests as manufacturer recommends. 

 
 B. Storage and Protection of Materials: 
 

1. All materials shall be suitably stored to be protected from damage.  Water-tight storage 
facilities of suitable size with floors raised above the ground shall be provided for all 
materials subject to damage from exposure to the weather.  Other materials shall be stored 
on blocks off the ground.  Materials shall be stored to permit easy access for inspection 
and identification.  Any material which has deteriorated, become damaged or otherwise 
unfit for use shall not be used in the work (as judged by Owner).  Upon completion of all 
work, or when directed, the Contractor shall remove storage facilities from the site. 

2. During construction, open ends of all drains, piping and conduit, and all openings in 
equipment, shall be closed before leaving the work at any time so as to prevent the 
entrance of all foreign matter. 
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PART 3 – EXECUTION 
 
3.01 CONSTRUCTION SITE AND JOB CONDITIONS: 
 

A. The Contractor’s Superintendent shall be on site at all times that work is in progress. 
 
B. The Contractor will be provided with designated space in the immediate vicinity of the job site 

for his use during construction.  Unauthorized damage to any existing utilities, building facilities, 
structures, or plant life shall be repaired by the Contractor at no expense to the Owner.  The 
Contractor shall not allow any unsafe or unsanitary conditions to develop as a result of 
Contractor's operations. 

 
C. The Contractor shall not allow trash or debris to accumulate on the site.  At the end of the contract 

Contractor shall clean the entire area of any litter resulting from Contractor's operations.  The 
Contractor shall maintain the premises as clean and presentable as good construction practices 
will allow at all times. 

 
D. Utilities:  Water is available and will be furnished by Owner at no additional charge to Contractor.   

Electrical power is not available and will not be furnished by the Owner.  However, any 
temporary connections, appurtenances or extensions shall be provided by the Contractor at no 
cost to the Owner and removed from the premises at the conclusion of the contract.  Contractor 
shall provide cellular telephone service at all times and shall keep Owner informed of telephone 
number. 

 
E. Field Office: The Owner will provide the Contractor with a site on which the Contractor 

may place a small, temporary office structure. 
 
F. Temporary Toilets: The Contractor shall provide and maintain in neat, sanitary condition toilets 

and other necessary accommodations for employees’ use to comply with the regulations of the 
State Department of Health or other jurisdictions.  
 

G. Project Identification: There shall be no project signs of any size or type allowed on the project 
site or surrounding Texas Parks and Wildlife Department property at any time. 

 
H. Fire Protection:  The Contractor shall take stringent precautions against fire.  Open fires are not 

allowed unless approved in writing by Owner. 
 
3.02 OCCUPATIONAL SAFETY AND HEALTH STANDARDS (See also UGC Article 7): 
 

Prior to trenching below a depth of four (4) feet (if applicable), a Contractor must submit separate pay 
items for: (i) trench safety to be determined by the linear feet of trench excavated, and (ii) special shoring 
requirements, if any, to be determined by the square feet of shoring used, pursuant to Texas Government 
Code, Title 10, Chapter 2166, Section 2166.303.  Such pay item(s), following calculation as required 
above, shall be quoted on the basis of a total lump sum price.  

 
3.03 LAYOUT OF WORK: 
 

The Contractor, at Contractor’s expense, shall be responsible for establishing base lines, and bench marks 
if applicable, for the limits of the project.  The Contractor shall also be responsible for all measurements 
that may be required for the execution of the work to the location and limit marks prescribed in the 
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specifications or on the drawings, subject to such modifications as the Owner may require to meet changed 
conditions or as a result of necessary modifications to the work. 
 

3.04 SITE OPERATIONS: 
 

During construction of this project the site will remain open to public visitation.  It is the responsibility of 
the Contractor to maintain convenient access and egress to park facilities in a manner to be approved by 
the Owner.  The Contractor shall also be responsible for public safety at the construction site.  All 
temporary fencing, barricades, warning lights, signs, and flagmen shall be provided and maintained by 
Contractor as needed.  The Contractor shall maintain security of construction sites. 
 

3.05 CUTTING AND PATCHING: 
 

A. Where indicated in the Contract Documents, this project requires cutting into existing 
construction for the performance of the work and requires subsequent fitting and patching to 
restore the existing work to original condition. 

 
B. Utilities: 

 
1. Contractor shall not cut or patch utilities until all necessary approvals and coordination 

requirements are accomplished. 
2. Before cutting services that are to remain permanently or temporarily in service, 

Contractor shall provide by-pass system as necessary to maintain service. 
3. After by-pass and cutting, Contractor shall cap, valve or plug and tightly seal remaining 

portion of service piping or conduit to prevent entrance of moisture and foreign matter. 
 

C. Structural Work:  Contractor shall not cut or patch structural work in a manner that would result 
in a reduction of load-carrying capacity or of load-deflection ratio. 
 

D. Inspection: 
 

1. Before cutting, Contractor shall examine items to be cut and patched and the conditions 
under which the work is to be performed.  If unsafe or otherwise unsatisfactory conditions 
are encountered, Contractor shall take corrective action before proceeding with the work. 

2. Contractor shall meet at the work site with all trades involved in cutting and patching.  
Contractor shall review areas of potential interference and conflict between the various 
trades and shall coordinate layout of the work and resolve potential conflicts before 
proceeding with the work. 

 
3.06. AS-BUILT DOCUMENTS (See also UGC Article 6): 
 

The Contractor shall maintain on a separate set of the Contract Documents a record of all changes made 
during construction (As-Built Documents).  The Contractor shall be responsible for keeping these records 
and neatly noting with colored pencil or ink all changes.  Progress payments will not be made to the 
Contractor unless such records are maintained. Verification by the On-Site ODR of such records is solely 
for assurance that the records are being maintained.  Such inspections shall not constitute review or 
approval of the as-built documents for accuracy or completeness. 
 

 
END OF SECTION 
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SECTION 015639 – TEMPORARY TREE & PLANT PROTECTION 
 
PART 1 - GENERAL 
 
1.01 RELATED DOCUMENTS: 
 
 A. Drawings and general provisions of Contract, including Uniform General 

Conditions and Supplementary Conditions and Division 1 Specification Sections, 
apply to work of this section. 

 
1.02 DESCRIPTION OF WORK: 
 
 A. Preservation and protection of plant materials within the project site. 
 
 B. It is the intention of this specification that all plants at this project site not 

specifically indicated on the plans for removal shall be protected and preserved.  
Take all necessary precautions to avoid damage or removal of trees, shrubs and 
other plant materials that are to remain following construction.  Specimen trees and 
other plants within and closely adjacent to construction sites shall be adequately 
protected by the Contractor, according to plans and specifications.  Additional 
protective measures may be installed by the Contractor at his option to preclude 
damage by his workmen and equipment. 

 
PART 2 - PRODUCTS 
 
2.01 PLANT PROTECTION DEVICES: 
 
 A. Install minimum protective devices consisting of orange plastic construction fencing 

and “T” posts at the drip line plus two feet as detailed on drawings, of all trees 
shown to remain on the drawings within the limits of construction.  At tight 
locations where the protection fencing will restrict the proposed construction, 
subject to approval by the Owner’s Representative, alternative protective devices 
consisting of a fence a minimum of 1 foot radius for each inch caliper (thickness) 
from the tree trunk to be protected or wrapping the tree trunk with two (2) inch 
thick wood stock from ground line to eight (8) feet above will be allowed. Maintain 
protective devices in good order for the duration of the construction period.  
Additional protective devices or barriers, required by the Owner's Representative 
during the course of construction, may be added to the work by field order.  
Protective devices so added are to be installed prior to the start of site work and 
shall be maintained in good condition until construction is concluded.  Protective 
devices are further defined to include references in the specifications, or notes on the 
drawings as to construction limits, or other such notes that indicate the area or 
right-of-way in which the Contractor must work. 

 
PART 3 - EXECUTION 
 
3.01 TREE & PLANT PROTECTION: 
 
 A. Where trees, plants, shrubbery, etc. are adjacent to construction and are not 

scheduled to be removed: 
 
  1. Contractor shall protect vegetation from unnecessary cutting, breaking, 
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skinning, or bruising of roots, trunks, and branches, and compaction of soil in 
the root zone of existing vegetation by use of tree protection fencing or wood 
slat tree protection as detailed. All tree branches and roots that must be cut 
during construction shall be pruned by a certified arborist in accordance with 
Section 3.04. 

 
  2. No stockpiling of excavated or construction materials shall be allowed within 

tree drip lines. 
 
  3. Parking vehicles or vehicular traffic within tree drip lines shall be prohibited 

excepted on authorized routes staked on site by Owner’s Representative or as 
indicated on drawings.  

 
4. If it is or becomes necessary to remove vegetation designated on drawings to 

remain or cut tree roots larger than 2” the Contractor shall photo the vegetation 
and roots, and contact the TPWD construction manager prior to beginning the 
work. Removed vegetation shall be disposed off site at contractor’s expense. 

 
  5. All proposed utility line trenching shall be placed beyond the drip lines of trees 

when possible. All trenches shall be a minimum of 10’ from tree trunks. The 
widths of utility trenches shall be no wider than dimension shown on trench 
detail drawings. Roots encountered shall be cut off flush with the sides of the 
trench using a pruning saw or pruning lopers. 

 
3.02 PLANT PRUNING, LIMB, & TREE ROOT REMOVAL: 
 

A. Plant protection requirements cited above shall include authorized pruning and 
cutting of limbs and major roots. The Contractor is cautioned not to tear, damage, 
cut, and prune branches without prior approval and guidance by the Owner.  
 

B. Contractor shall clean saw-cut all 2” diameter or larger tree roots that are 
encountered during excavation operations as far from tree as possible. Submit photo 
of the saw-cut roots to the TPWD construction manager.  

 
C. All cutting or pruning of tree branches that may be required by construction shall be 

approved prior to beginning such work and shall be accomplished under the 
direction of an I.S.A. Certified Arborist to be employed by the Contractor at the 
Contractor's expense.  

 
D. Pruning debris shall be disposed off site at contractor’s expense. 

 
3.03 REPARATION FOR DAMAGES: 
 
 A. Contractor is liable for all unauthorized vegetation damages and shall bear all costs 

for subsequent appraisal and restoration. 
 
  1. Appraisal:  The Owner may request that unauthorized damage be appraised by 

a horticulturist, botanist, arborist, or forester from the Owner's staff who shall 
appraise damage values under the latest edition of Guidelines for Established 
Values of Trees and Plants, published by the Council of Tree and Landscape 
Appraisers, 232 Southern Building, Washington, D.C. 20005. 
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2. Restoration:  Repair or replace trees and vegetation indicated to remain that are 
damaged by construction operations, in a manner acceptable to the Owner.  In 
the case of more serious damage, the Owner may require the Contractor to 
employ an arborist to repair damages to trees and shrubs.  Replace trees that 
cannot be repaired and restored to full growth status, as determined by the 
arborist. 

 
 END OF SECTION 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, 
mixture design, placement procedures, and finishes. 

B. Related Requirements: 

 
1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade. 

1.3 DEFINITIONS 

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; 
materials subject to compliance with requirements. 

B. W/C Ratio: The ratio by weight of water to cementitious materials. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments. 

1. Indicate amounts of mixing water to be withheld for later addition at Project site. 

1.5 INFORMATIONAL SUBMITTALS 

A. Provide product submittals for following: 

1. Cementitious materials. 
2. Admixtures. 
3. Form materials and form-release agents. 
4. Steel reinforcement and accessories. 



Daingerfield State Park  Project #MR10383 
Bass Lodge Retaining Wall Repairs 
 

CAST-IN-PLACE CONCRETE 033000 - 2 

5. Water stops. 
6. Curing compounds. 
7. Bonding agents. 
8. Adhesives. 
9. Vapor retarders. 
10. Semi-rigid joint filler. 
11. Joint-filler strips. 
12. Repair materials. 

1.6 QUALITY ASSURANCE 

A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as 
ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified 
Concrete Flatwork Technician. 

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

1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete 
Production Facilities." 

1.7 DELIVERY, STORAGE, AND HANDLING 

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

1.8 FIELD CONDITIONS 

A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures. 

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the temperature 
range required by ACI 301. 

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

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

B. Hot-Weather Placement: Comply with ACI 301 and as follows: 

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing 
water or chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete is 
Contractor's option. 
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2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas. 

PART 2 - PRODUCTS 

2.1 CONCRETE, GENERAL 

A. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents: 

1. ACI 301. 
2. ACI 117. 

2.2 FORM-FACING MATERIALS 

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

1. Plywood, metal, or other approved panel materials. 
2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, 

and as follows: 

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

sealed. 
c. Structural 1, B-B or better; mill oiled and edge sealed. 
d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed. 

3. Overlaid Finnish birch plywood. 

B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. 
Provide lumber dressed on at least two edges and one side for tight fit. 

C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, 
paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not exceeding 
specified formwork surface class. Provide units with sufficient wall thickness to resist plastic 
concrete loads without detrimental deformation. 

D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic 
concrete loads without detrimental deformation. 

E. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient 
to support weight of plastic concrete and other superimposed loads. 

F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum. 

G. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal. 
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H. Form-Release Agent: Commercially formulated form-release agent that does not bond with, 
stain, or adversely affect concrete surfaces and does not impair subsequent treatments of 
concrete surfaces. 

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

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

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

2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete 
surface. 

3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing 
or waterproofing. 

2.3 STEEL REINFORCEMENT 

 

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

B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-
drawn steel wire into flat sheets. 

2.4 REINFORCEMENT ACCESSORIES 

A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with 
ends square and free of burrs. 

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

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

2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated 
wire bar supports. 

3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar 
supports. 

2.5 CONCRETE MATERIALS 

A. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from 
single source from single manufacturer. 
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B. Cementitious Materials: 

1. Portland Cement: ASTM C 150/C 150M, gray. 
2. Fly Ash: ASTM C 618, Class F or C. 
3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120. 
4. Silica Fume: ASTM C 1240, amorphous silica. 

C. Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. Provide 
aggregates from a single source. 

1. Maximum Coarse-Aggregate Size: 1 inch nominal. 
2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

D. Air-Entraining Admixture: ASTM C 260/C 260M. 

E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and 
that do not contribute water-soluble chloride ions exceeding those permitted in hardened 
concrete. Do not use calcium chloride or admixtures containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A. 
2. Retarding Admixture: ASTM C 494/C 494M, Type B. 
3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D. 
4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F. 
5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G. 
6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II. 

F. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor 
or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing 
chloride reactions with steel reinforcement in concrete and complying with 
ASTM C 494/C 494M, Type C. 

G. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-
accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a 
protective barrier and minimizing chloride reactions with steel reinforcement in concrete. 

H. Water: ASTM C 94/C 94M. 

2.6 VAPOR RETARDERS 

A. Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick. 

2.7 CURING MATERIALS 

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete. 

B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry. 
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C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet. 

D. Water: Potable. 

E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, 
dissipating. 

2.8 RELATED MATERIALS 

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber. 

B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or 
styrene butadiene. 

C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to suit 
requirements, and as follows: 

1. Types I and II, non-load bearing Types IV and V, load bearing, for bonding hardened or 
freshly mixed concrete to hardened concrete. 

 
 

2.9 CONCRETE MIXTURES, GENERAL 

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301. 

1. Use a qualified independent testing agency for preparing and reporting proposed mixture 
designs based on laboratory trial mixtures. 

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

1. Fly Ash: 25 percent. 

2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS 

A. Footings: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum W/C Ratio: 0.45. 
3. Slump Limit: 4 inches for concrete placed from chute, 5 ½ inches for concrete placed 

from pump. 
4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 
5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch 

nominal maximum aggregate size. 
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B. Foundation Walls: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum W/C Ratio: 0.45. 
3. Slump Limit: 4 inches for concrete placed from chute, 5 ½ inches for concrete placed 

from pump. 
4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 
5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch 

nominal maximum aggregate size. 

C. Slabs-on-Grade: Normal-weight concrete. 

1. Minimum Compressive Strength: 4000 psi at 28 days. 
2. Maximum W/C Ratio: 0.45. 
3. Minimum Cementitious Materials Content: 520 lb/cu. yd. 
4. Slump Limit: 4 inches for concrete placed from chute, 5 ½ inches for concrete placed 

from pump. 
5. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch 

nominal maximum aggregate size. 
6. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch 

nominal maximum aggregate size. 
7. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent. 

 

2.11 FABRICATING REINFORCEMENT 

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

2.12 CONCRETE MIXING 

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

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

B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to 
ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer. 

1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not 
more than 5 minutes after ingredients are in mixer, before any part of batch is released. 

2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each 
additional 1 cu. yd. 

3. Provide batch ticket for each batch discharged and used in the Work, indicating Project 
identification name and number, date, mixture type, mixture time, quantity, and amount 
of water added. Record approximate location of final deposit in structure. 
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PART 3 - EXECUTION 

3.1 FORMWORK INSTALLATION 

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

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

C. Construct forms tight enough to prevent loss of concrete mortar. 

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

1. Install keyways, reglets, recesses, and the like, for easy removal. 
2. Do not use rust-stained steel form-facing material. 

E. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support screed 
strips; use strike-off templates or compacting-type screeds. 

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

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

H. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads 
required in the Work. Determine sizes and locations from trades providing such items. 

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

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

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

3.2 EMBEDDED ITEM INSTALLATION 

A. Place and secure anchorage devices and other embedded items required for adjoining work that 
is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be embedded. 
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1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC 303. 

2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face 
of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and 
other conditions. 

3. Install dovetail anchor slots in concrete structures as indicated. 

3.3 REMOVING AND REUSING FORMS 

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does 
not support weight of concrete may be removed after cumulatively curing at not less than 50 
deg F for 24 hours after placing concrete. Concrete has to be hard enough to not be damaged by 
form-removal operations, and curing and protection operations need to be maintained. 

1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support 
weight of concrete in place until concrete has achieved at least 70 percent of its 28-day 
design compressive strength. 

2. Remove forms only if shores have been arranged to permit removal of forms without 
loosening or disturbing shores. 

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or 
otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new 
form-release agent. 

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces 
unless approved by Architect. 

3.4 VAPOR-RETARDER INSTALLATION 

A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to 
ASTM E 1643 and manufacturer's written instructions. 

1. Lap joints 6 inches and seal with manufacturer's recommended tape. 

B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to 
manufacturer's written instructions. 

3.5 STEEL REINFORCEMENT INSTALLATION 

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

1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before 
placing concrete. 

B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
reduce bond to concrete. 
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C. Accurately position, support, and secure reinforcement against displacement. Locate and 
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld 
crossing reinforcing bars. 

1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated. 

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

E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to 
minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps 
of adjoining sheet widths to prevent continuous laps in either direction. Lace overlaps with wire. 

3.6 JOINTS 

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

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations 
indicated or as approved by Architect. 

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

2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete. 
3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset 

joints in girders a minimum distance of twice the beam width from a beam-girder 
intersection. 

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

5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, 
near corners, and in concealed locations where possible. 

6. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces. 

7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened 
or partially hardened concrete surfaces. 

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows: 

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after 
applying surface finishes. Eliminate groover tool marks on concrete surfaces. 

2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof 
abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting 
action does not tear, abrade, or otherwise damage surface and before concrete develops 
random contraction cracks. 

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and 
other locations, as indicated. 
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1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated. 

2. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together. 

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

3.7 CONCRETE PLACEMENT 

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections are completed. 

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect. 

C. Before test sampling and placing concrete, water may be added at Project site, subject to 
limitations of ACI 301. 

1. Do not add water to concrete after adding high-range water-reducing admixtures to 
mixture. 

D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new 
concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. 
If a section cannot be placed continuously, provide construction joints as indicated. Deposit 
concrete to avoid segregation. 

1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures 
and in a manner to avoid inclined construction joints. 

2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301. 
3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 

vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer. Do not insert vibrators into lower layers of concrete that have 
begun to lose plasticity. At each insertion, limit duration of vibration to time necessary to 
consolidate concrete and complete embedment of reinforcement and other embedded 
items without causing mixture constituents to segregate. 

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

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

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

surface plane, before excess bleedwater appears on the surface. Do not further disturb 
slab surfaces before starting finishing operations. 
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3.8 FINISHING FLOORS AND SLABS 

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces. 

B. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere 
as indicated. 

1. Immediately after float finishing, slightly roughen trafficked surface by brooming with 
fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish 
with Architect before application. 

3.9 MISCELLANEOUS CONCRETE ITEM INSTALLATION 

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to 
complete the Work. 

B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still 
green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and 
terminations slightly rounded. 

3.10 CONCRETE PROTECTING AND CURING 

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather 
protection during curing. 

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, and 
bull floating or darbying concrete, but before float finishing. 

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

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

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

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the 
following materials: 

a. Water. 
b. Continuous water-fog spray. 
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c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete 
surfaces and edges with 12-inch lap over adjacent absorptive covers. 

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover 
for curing concrete, placed in widest practicable width, with sides and ends lapped at 
least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less than seven 
days. Immediately repair any holes or tears during curing period, using cover material 
and waterproof tape. 

a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
floor coverings. 

b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive 
penetrating liquid floor treatments. 

c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies does not interfere with 
bonding of floor covering used on Project. 

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall 
within three hours after initial application. Maintain continuity of coating and repair 
damage during curing period. 

a. Removal: After curing period has elapsed, remove curing compound without 
damaging concrete surfaces by method recommended by curing compound 
manufacturer. 

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after initial 
application. Repeat process 24 hours later and apply a second coat. Maintain continuity 
of coating and repair damage during curing period. 

3.11 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform 
field tests and inspections and prepare test reports. 

B. Inspections: 

1. Steel reinforcement placement. 
2. Steel reinforcement welding. 
3. Headed bolts and studs. 
4. Verification of use of required design mixture. 
5. Concrete placement, including conveying and depositing. 
6. Curing procedures and maintenance of curing temperature. 
7. Verification of concrete strength before removal of shores and forms from beams and 

slabs. 

C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172/C 172M shall be performed according to the following requirements: 
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1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 
cu. yd. or fraction thereof. 

2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction 
thereof of each concrete mixture placed each day. 

a. When frequency of testing provides fewer than five compressive-strength tests for 
each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used. 

3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, 
but not less than one test for each day's pour of each concrete mixture. Perform additional 
tests when concrete consistency appears to change. 

4. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete;  one 
test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 
40 deg F and below or 80 deg F and above, and one test for each composite sample. 

6. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight concrete; 
one test for each composite sample, but not less than one test for each day's pour of each 
concrete mixture. 

7. Compression Test Specimens: ASTM C 31/C 31M. 

a. Cast and laboratory cure two sets of two standard cylinder specimens for each 
composite sample. 

b. Cast and field cure two sets of two standard cylinder specimens for each composite 
sample. 

8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured 
specimens at 7 days and one set of two specimens at 28 days. 

a. Test one set of two field-cured specimens at 3 days, 7 days, and one set of two 
specimens at 28 days if the first two fail. 

b. A compressive-strength test shall be the average compressive strength from a set of 
two specimens obtained from same composite sample and tested at age indicated. 

9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-
cured cylinders, Contractor shall evaluate operations and provide corrective procedures 
for protecting and curing in-place concrete. 

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

11. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain 
Project identification name and number, date of concrete placement, name of concrete 
testing and inspecting agency, location of concrete batch in Work, design compressive 
strength at 28 days, concrete mixture proportions and materials, compressive breaking 
strength, and type of break for both 7- and 28-day tests. 
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12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may 
be permitted by Architect but will not be used as sole basis for approval or rejection of 
concrete. 

13. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. Testing and inspecting agency 
may conduct tests to determine adequacy of concrete by cored cylinders complying with 
ASTM C 42/C 42M or by other methods as directed by Architect. 

14. Additional testing and inspecting, at Contractor's expense, will be performed to determine 
compliance of replaced or additional work with specified requirements. 

15. Correct deficiencies in the Work that test reports and inspections indicate do not comply 
with the Contract Documents. 

D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of 
finishing. 

END OF SECTION 033000 
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SECTION 044200 - EXTERIOR STONE MASONRY 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 ACTION SUBMITTALS 

A. Product Data:  For each variety of stone, stone accessory, and manufactured product. 

B. Samples for Initial Selection:  For joint materials involving color selection. 

C. Stone Samples for Verification:  Sets for each variety, color, and finish of stone required; not 
less than 12 inches square. 

1. Sets shall consist of at least two samples, exhibiting extremes of the full range of color 
and other visual characteristics expected and will establish the standard by which stone 
will be judged. 

D. Colored Pointing Mortar Samples for Verification:  For each color required.  Make Samples 
using same sand and mortar ingredients to be used on Project. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data:  For Installer. 

1.4 QUALITY ASSURANCE 

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

B. Mockups:  Build mockups to verify selections made under Sample submittals and to 
demonstrate aesthetic effects and set quality standards for materials and execution. 

1. Build mockups of typical stone seat wall and stone retaining wall not less than 72 inches 
long by 24 inches high. 

2. Approval of mockups does not constitute approval of deviations from the Contract 
Documents contained in mockups unless Architect specifically approves such deviations 
in writing. 

3. Subject to compliance with requirements, approved mockups may become part of the 
completed Work if undisturbed at time of Substantial Completion. 
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1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store and handle stone and related materials to prevent deterioration or damage due to moisture, 
temperature changes, contaminants, corrosion, breaking, chipping, and other causes. 

1. Lift stone with wide-belt slings; do not use wire rope or ropes that might cause staining.  
Move stone, if required, using dollies with cushioned wood supports. 

2. Store stone on wood skids or pallets with nonstaining, waterproof covers.  Arrange to 
distribute weight evenly and to prevent damage to stone.  Ventilate under covers to 
prevent condensation. 

B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not 
use cementitious materials that have become damp. 

C. Store aggregates in locations where grading and other required characteristics can be maintained 
and where contamination can be avoided. 

1.6 FIELD CONDITIONS 

A. Protect dimension stone cladding during erection by doing the following: 

1. Cover tops of stone work with nonstaining, waterproof sheeting at end of each day's 
work.  Cover partially completed structures when work is not in progress.  Extend cover a 
minimum of 24 inches down both sides and hold securely in place. 

2. Prevent staining of stone from mortar, grout, sealants, and other sources.  Immediately 
remove such materials without damaging stone. 

3. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread on 
ground and over wall surface. 

B. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice 
or frost.  Remove and replace dimension stone cladding damaged by frost or freezing 
conditions.  Comply with cold-weather construction and protection requirements for masonry 
contained in ACI 530.1/ASCE 6/TMS 602. 

C. Hot-Weather Requirements:  Comply with hot-weather construction and protection 
requirements for masonry contained in ACI 530.1/ASCE 6/TMS 602. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations for Stone:  Obtain each variety of stone from single quarry. 

B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of uniform quality for each 
cementitious component from single manufacturer and each aggregate from single source or 
producer. 
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2.2 STONE  

A. Stone shall be a natural red sandstone or iron ore rock with no sawn edges. Stones may be 
chopped or broken as needed to fit stones together. Stone shall match native rock type and color 
in the area. 

2.3 MORTAR MATERIALS 

A. Portland Cement:  ASTM C 150, Type I or Type II, except Type III may be used for cold-
weather construction, natural color or white as required to produce required mortar color. 

1. Low-Alkali Cement:  Portland cement shall contain no more than 0.60 percent total alkali 
when tested according to ASTM C 114. 

B. Hydrated Lime:  ASTM C 207. 

C. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use 
in mortar mixes and complying with ASTM C 979.  Pigments shall have a record of satisfactory 
performance in mortar. 

D. Aggregate:  ASTM C 144. 

 
1. Colored Aggregates:  Natural-colored sand or ground marble, granite, or other durable 

stone; of color necessary to produce required mortar color. 

E. Water:  Potable. 

2.4 MORTAR MIXES 

A. General:  Comply with referenced standards and with manufacturers' written instructions for 
mix proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other 
procedures needed to produce mortar of uniform quality and with optimum performance 
characteristics. 

1. Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, 
water-repellent agents, antifreeze compounds, or other admixtures unless otherwise 
indicated.  Do not use calcium chloride. 

2. Combine and thoroughly mix cementitious materials, water, and aggregates in a 
mechanical batch mixer unless otherwise indicated.  Discard mortar when it has reached 
initial set. 

3. Mortar color shall be light tan or buff color. 

B. Portland Cement-Lime Setting Mortar:  Comply with ASTM C 270, Proportion Specification, 
for types of mortar indicated below: 

 
1. Set stone with Type N mortar. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine surfaces to receive stone masonry and conditions under which dimension stone 
cladding will be installed, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of dimension stone cladding. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 SETTING STONE WORK, GENERAL 

A. Before setting stone, clean surfaces that are dirty or stained by removing soil, stains, and foreign 
materials.  Clean stone by thoroughly scrubbing with fiber brushes and then drenching with 
clear water.  Use only mild cleaning compounds that contain no caustic or harsh materials or 
abrasives. 

3.3 SETTING STONE MASONRY WITH MORTAR 

A. Lay stones in horizontal courses in full bed of approximately ½” wide mortar joints as shown on 
details. 

 
1. Do not set heavy units or projecting courses until mortar in courses below has hardened 

enough to resist being squeezed out of joint. 

B. Fill space between back of stone units and backup wall solidly with mortar or grout. 

C. Rake out joints for pointing with mortar to depths of 1 inch deep.  Rake joints to uniform depths 
with square bottoms and clean sides. 

D. Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles.  
Where setting mortar was removed to depths greater than surrounding areas, apply first layer of 
pointing mortar in layers not more than ½” until a uniform depth is formed. 

E. Point stone joints by placing pointing mortar in layers not more than ½”.  Compact each layer 
thoroughly and allow to become thumbprint hard before applying next layer. 

3.4 INSTALLATION TOLERANCES 

A. Variation from Plumb:  For vertical lines and surfaces of walls, do not exceed 1/4 inch in 10 
feet, 3/8 inch in 20 feet, or 1/2 inch in 40 feet or more. 
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3.5 ADJUSTING AND CLEANING 

A. Remove and replace broken, chipped, stained, or otherwise damaged stone, defective joints, and 
dimension stone cladding that does not match approved samples and mockups.  Damaged stone 
may be repaired if Architect approves methods and results. 

B. Replace damaged or defective work in a manner that results in stone masonry matching 
approved samples and mockups, complying with other requirements, and showing no evidence 
of replacement. 

C. In-Progress Cleaning:  Clean stone masonry as work progresses. Remove excess sealant and 
smears as sealant is installed. 

D. Final Cleaning:  Clean stone masonry no fewer than six days after completion of pointing and 
sealing, using clean water and stiff-bristle fiber brushes.  Do not use wire brushes, acid-type 
cleaning agents, cleaning agents containing caustic compounds or abrasives, or other materials 
or methods that could damage stone. 

END OF SECTION 044200 
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SECTION 312000 - EARTH MOVING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes: 

1. Excavating and filling for rough grading the Site. 
2. Preparing subgrades for, slabs-on-grade, walks, and pavements. 
3. Excavating and backfilling for buildings and structures. 
4. Subbase course for concrete walks. 

B. Related Requirements: 

 
1. Section 033000 "Cast-in-Place Concrete" for granular course if placed over vapor 

retarder and beneath the slab-on-grade. 

1.3 DEFINITIONS 

A. Backfill: Soil material or controlled low-strength material used to fill an excavation. 

1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to 
support sides of pipe. 

2. Final Backfill: Backfill placed over initial backfill to fill a trench. 

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

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

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

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

F. Excavation: Removal of material encountered above subgrade elevations and to lines and 
dimensions indicated. 

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

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. 

1.4 FIELD CONDITIONS 

A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied 
or used facilities during earth-moving operations. 

1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities 
without permission from Owner and authorities having jurisdiction. 

2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or 
authorities having jurisdiction. 

B. Do not commence earth-moving operations until temporary construction fencing and erosion- 
and sedimentation-control measures specified are in place. 

C. 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. 

D. Do not direct vehicle or equipment exhaust towards protection zones. 

E. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones. 

PART 2 - PRODUCTS 

2.1 SOIL MATERIALS 

A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not 
available from excavations. 
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B. Satisfactory Soils: Soil Classification [Groups GW, GP, GM, SW, SP, and SM according to 
ASTM D 2487] [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 3 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] [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. Base Course: Crushed limestone base meeting TxDOT Item 247, Type A, Grade 1. 

2.2 ACCESSORIES 

A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for 
marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) 
thick, continuously inscribed with a description of the utility; colored as follows: 

1. Red: Electric. 
2. Yellow: Gas, oil, steam, and dangerous materials. 
3. Orange: Telephone and other communications. 
4. Blue: Water systems. 
5. Green: Sewer systems. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by 
settlement, lateral movement, undermining, washout, and other hazards created by earth-moving 
operations. 

B. Protect and maintain erosion and sedimentation controls during earth-moving operations. 

C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary 
protection before placing subsequent materials. 

3.2 DEWATERING 

A. Prevent surface water and ground water from entering excavations, from ponding on prepared 
subgrades, and from flooding Project site and surrounding area. 

B. Protect subgrades from softening, undermining, washout, and damage by rain or water 
accumulation. 
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1. Reroute surface water runoff away from excavated areas. Do not allow water to 
accumulate in excavations. Do not use excavated trenches as temporary drainage ditches. 

3.3 EXPLOSIVES 

A. Explosives: Do not use explosives. 

3.4 EXCAVATION, GENERAL 

A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface 
and subsurface conditions encountered. Unclassified excavated materials may include rock, soil 
materials, and obstructions. No changes in the Contract Sum or the Contract Time will be 
authorized for rock excavation or removal of obstructions. 

1. If excavated materials intended for fill and backfill include unsatisfactory soil materials 
and rock, replace with satisfactory soil materials. 

2. Remove rock to lines and grades indicated to permit installation of permanent 
construction. 

B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be 
classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned 
by Architect. The Contract Sum will be adjusted for rock excavation according to unit prices 
included in the Contract Documents. Changes in the Contract Time may be authorized for rock 
excavation. 

1. Earth excavation includes excavating pavements and obstructions visible on surface; 
underground structures, utilities, and other items indicated to be removed; and soil, 
boulders, and other materials not classified as rock or unauthorized excavation. 

a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material 
not classified as rock excavation is earth excavation. 

2. Rock excavation includes removal and disposal of rock. Remove rock to lines and 
subgrade elevations indicated to permit installation of permanent construction. 

3.5 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. 
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3.6 EXCAVATION FOR WALKS AND PAVEMENTS 

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

3.7 EXCAVATION FOR UTILITY TRENCHES 

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

1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below 
frost line. 

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

C. Trench Bottoms: Excavate and shape trench bottoms to provide uniform bearing and support of 
pipes and conduit. Shape subgrade to provide continuous support for bells, joints, and barrels of 
pipes and for joints, fittings, and bodies of conduits. Remove projecting stones and sharp 
objects along trench subgrade. 

1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench 
bottoms and support pipe and conduit on an undisturbed subgrade. 

2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to 
support bottom 90 degrees of pipe or conduit circumference. Fill depressions with 
tamped sand backfill. 

3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support 
conduit on an undisturbed subgrade. 

4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

D. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations 
to allow for bedding course. Hand-excavate deeper for bells of pipe. 

1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding 
bearing material to allow for bedding course. 

3.8 SUBGRADE INSPECTION 

A. Notify inspector five days before excavations have reached required subgrade. 

B. If inspector determines that unsatisfactory soil is present, continue excavation and replace with 
compacted backfill or fill material as directed. 

C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 
10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and 
areas of excess yielding. Do not proof-roll wet or saturated subgrades. 
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1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction 
perpendicular to first direction. Limit vehicle speed to 3 mph. 

2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as 
determined by inspector, and replace with compacted backfill or fill as directed. 

D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or 
construction activities, as directed by inspector, without additional compensation. 

3.9 UNAUTHORIZED EXCAVATION 

A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation 
of concrete foundation or footing to excavation bottom, without altering top elevation. Lean 
concrete fill, with 28-day compressive strength of 2500 psi, may be used when approved by 
Architect. 

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

3.10 STORAGE OF SOIL MATERIALS 

A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. 
Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust. 

1. Stockpile soil materials away from edge of excavations. Do not store within drip line of 
remaining trees. 

3.11 BACKFILL 

A. Place and compact backfill in excavations promptly, but not before completing the following: 

1. Construction below finish grade including, where applicable, subdrainage, dampproofing, 
waterproofing, and perimeter insulation. 

2. Surveying locations of underground utilities for Record Documents. 
3. Testing and inspecting underground utilities. 
4. Removing concrete formwork. 
5. Removing trash and debris. 
6. Removing temporary shoring, bracing, and sheeting. 
7. Installing permanent or temporary horizontal bracing on horizontally supported walls. 

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

3.12 SOIL FILL 

A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill 
material will bond with existing material. 

B. Place and compact fill material in layers to required elevations as follows: 
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1. Under grass and planted areas, use satisfactory soil material. 
2. Under walks and pavements, use satisfactory soil material. 
3. Under steps and ramps, use engineered fill. 
4. Under building slabs, use engineered fill. 
5. Under footings and foundations, use engineered fill. 

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

3.13 SOIL MOISTURE CONTROL 

A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before 
compaction to within 2 percent of optimum moisture content. 

1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain 
frost or ice. 

2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that 
exceeds optimum moisture content by 2 percent and is too wet to compact to specified 
dry unit weight. 

3.14 COMPACTION OF SOIL BACKFILLS AND FILLS 

A. Place backfill and fill soil materials in layers not more than 8 inches 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: 

1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 
inches (300 mm) 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. 

3.15 GRADING 

A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply 
with compaction requirements and grade to cross sections, lines, and elevations indicated. 

1. Provide a smooth transition between adjacent existing grades and new grades. 
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2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface 
tolerances. 

B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. 
Finish subgrades to elevations required to achieve indicated finish elevations, within the 
following subgrade 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 (3-m) straightedge. 

3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS 

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

B. On prepared subgrade, place subbase course and base course under pavements and walks as 
follows: 

1. Install separation geotextile on prepared subgrade according to manufacturer's written 
instructions, overlapping sides and ends. 

2. Place base course material over subbase course under hot-mix asphalt pavement. 
3. Shape subbase course and base course to required crown elevations and cross-slope 

grades. 
4. Place subbase course and base course 6 inches or less in compacted thickness in a single 

layer. 
5. 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. 

6. Compact subbase course and base course at optimum moisture content to required grades, 
lines, cross sections, and thickness to not less than 95 percent of maximum dry unit 
weight according to ASTM D 698. 

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

3.17 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the following 
special inspections: 

1. Determine prior to placement of fill that site has been prepared in compliance with 
requirements. 

2. Determine that fill material classification and maximum lift thickness comply with 
requirements. 
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3. Determine, during placement and compaction that in-place density of compacted fill 
complies with requirements. 

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

C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with 
subsequent earth moving only after test results for previously completed work comply with 
requirements. 

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

E. Testing agency will test compaction of soils in place according to ASTM D 1556, 
ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at 
the following locations and frequencies: 

1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill 
layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in 
no case fewer than three tests. 

2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 
100 feet or less of wall length but no fewer than two tests. 

3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for 
every 150 feet or less of trench length but no fewer than two tests. 

F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of 
compaction specified, scarify and moisten or aerate, or remove and replace soil materials to 
depth required; recompact and retest until specified compaction is obtained. 

3.18 PROTECTION 

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

B. Repair and reestablish grades to specified tolerances where completed or partially completed 
surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent 
construction operations or weather conditions. 

1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and 
recompact. 

C. Where settling occurs before Project correction period elapses, remove finished surfacing, 
backfill with additional soil material, compact, and reconstruct surfacing. 

1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, 
and eliminate evidence of restoration to greatest extent possible. 
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3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS 

A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and 
debris, and legally dispose of them off Owner's property. 

B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or 
spread soil as directed by Architect. 

1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally 
dispose of them off Owner's property. 

END OF SECTION 312000 
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	All contractors, including sub-contractors shall ensure all personnel follow the adopted Standardized Building Codes in all design and construction work.
	1.31 U.S. DEPARTMENT OF HOMELAND SECURITY’S E-VERIFY SYSTEM:
	1.32 NAME CHANGES AND SALES:
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	033000 - CAST-IN-PLACE CONCRETE
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes.
	B. Related Requirements:
	1. Section 312000 "Earth Moving" for drainage fill under slabs-on-grade.


	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash, slag cement, other pozzolans, and silica fume; materials subject to compliance with requirements.
	B. W/C Ratio: The ratio by weight of water to cementitious materials.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.


	1.5 INFORMATIONAL SUBMITTALS
	A. Provide product submittals for following:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Water stops.
	6. Curing compounds.
	7. Bonding agents.
	8. Adhesives.
	9. Vapor retarders.
	10. Semi-rigid joint filler.
	11. Joint-filler strips.
	12. Repair materials.


	1.6 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	1. Manufacturer certified according to NRMCA's "Certification of Ready Mixed Concrete Production Facilities."


	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.

	1.8 FIELD CONDITIONS
	A. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow. Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	B. Hot-Weather Placement: Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water. Using liquid nitrogen to cool...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep subgrade uniformly moist without standing water, soft spots, or dry areas.



	PART 2 -  PRODUCTS
	2.1 CONCRETE, GENERAL
	A. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301.
	2. ACI 117.


	2.2 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete: Form-facing panels that provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a. High-density overlay, Class 1 or better.
	b. Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.
	c. Structural 1, B-B or better; mill oiled and edge sealed.
	d. B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.

	3. Overlaid Finnish birch plywood.

	B. Rough-Formed Finished Concrete: Plywood, lumber, metal, or another approved material. Provide lumber dressed on at least two edges and one side for tight fit.
	C. Forms for Cylindrical Columns, Pedestals, and Supports: Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that produce surfaces with gradual or abrupt irregularities not exceeding specified formwork surface class. Provide units with suff...
	D. Pan-Type Forms: Glass-fiber-reinforced plastic or formed steel, stiffened to resist plastic concrete loads without detrimental deformation.
	E. Void Forms: Biodegradable paper surface, treated for moisture resistance, structurally sufficient to support weight of plastic concrete and other superimposed loads.
	F. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	G. Rustication Strips: Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	H. Form-Release Agent: Commercially formulated form-release agent that does not bond with, stain, or adversely affect concrete surfaces and does not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	I. Form Ties: Factory-fabricated, removable or snap-off glass-fiber-reinforced plastic or metal form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that leave no corrodible metal closer than 1 inch to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, leave holes no larger than 1 inch in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.


	2.3 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Plain-Steel Welded-Wire Reinforcement: ASTM A 1064/A 1064M, plain, fabricated from as-drawn steel wire into flat sheets.

	2.4 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded-wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "M...
	1. For concrete surfaces exposed to view, where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.
	3. For zinc-coated reinforcement, use galvanized wire or dielectric-polymer-coated wire bar supports.


	2.5 CONCRETE MATERIALS
	A. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	B. Cementitious Materials:
	1. Portland Cement: ASTM C 150/C 150M, gray.
	2. Fly Ash: ASTM C 618, Class F or C.
	3. Slag Cement: ASTM C 989/C 989M, Grade 100 or 120.
	4. Silica Fume: ASTM C 1240, amorphous silica.

	C. Normal-Weight Aggregates: ASTM C 33/C 33M, coarse aggregate or better, graded. Provide aggregates from a single source.
	1. Maximum Coarse-Aggregate Size: 1 inch nominal.
	2. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

	D. Air-Entraining Admixture: ASTM C 260/C 260M.
	E. Chemical Admixtures: Certified by manufacturer to be compatible with other admixtures and that do not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Do not use calcium chloride or admixtures containing calciu...
	1. Water-Reducing Admixture: ASTM C 494/C 494M, Type A.
	2. Retarding Admixture: ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture: ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture: ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture: ASTM C 1017/C 1017M, Type II.

	F. Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and co...
	G. Non-Set-Accelerating Corrosion-Inhibiting Admixture: Commercially formulated, non-set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinfo...
	H. Water: ASTM C 94/C 94M.

	2.6 VAPOR RETARDERS
	A. Sheet Vapor Retarder: Polyethylene sheet, ASTM D 4397, not less than 10 mils thick.

	2.7 CURING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	D. Water: Potable.
	E. Clear, Waterborne, Membrane-Forming Curing Compound: ASTM C 309, Type 1, Class B, dissipating.

	2.8 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Bonding Agent: ASTM C 1059/C 1059M, Type II, nonredispersible, acrylic emulsion or styrene butadiene.
	C. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements, and as follows:
	1. Types I and II, non-load bearing Types IV and V, load bearing, for bonding hardened or freshly mixed concrete to hardened concrete.


	2.9 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified independent testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash: 25 percent.


	2.10 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Footings: Normal-weight concrete.
	1. Minimum Compressive Strength: 4000 psi at 28 days.
	2. Maximum W/C Ratio: 0.45.
	3. Slump Limit: 4 inches for concrete placed from chute, 5 ½ inches for concrete placed from pump.
	4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.

	B. Foundation Walls: Normal-weight concrete.
	1. Minimum Compressive Strength: 4000 psi at 28 days.
	2. Maximum W/C Ratio: 0.45.
	3. Slump Limit: 4 inches for concrete placed from chute, 5 ½ inches for concrete placed from pump.
	4. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	5. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.

	C. Slabs-on-Grade: Normal-weight concrete.
	1. Minimum Compressive Strength: 4000 psi at 28 days.
	2. Maximum W/C Ratio: 0.45.
	3. Minimum Cementitious Materials Content: 520 lb/cu. yd.
	4. Slump Limit: 4 inches for concrete placed from chute, 5 ½ inches for concrete placed from pump.
	5. Air Content: 5.5 percent, plus or minus 1.5 percent at point of delivery for 1-1/2-inch nominal maximum aggregate size.
	6. Air Content: 6 percent, plus or minus 1.5 percent at point of delivery for 3/4-inch nominal maximum aggregate size.
	7. Air Content: Do not allow air content of trowel-finished floors to exceed 3 percent.


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

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

	B. Project-Site Mixing: Measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M. Mix concrete materials in appropriate drum-type batch machine mixer.
	1. For mixer capacity of 1 cu. yd. or smaller, continue mixing at least 1-1/2 minutes, but not more than 5 minutes after ingredients are in mixer, before any part of batch is released.
	2. For mixer capacity larger than 1 cu. yd., increase mixing time by 15 seconds for each additional 1 cu. yd.
	3. Provide batch ticket for each batch discharged and used in the Work, indicating Project identification name and number, date, mixture type, mixture time, quantity, and amount of water added. Record approximate location of final deposit in structure.



	PART 3 -  EXECUTION
	3.1 FORMWORK INSTALLATION
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Construct forms tight enough to prevent loss of concrete mortar.
	D. Construct forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast-concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 ver...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

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

	3.2 EMBEDDED ITEM INSTALLATION
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be e...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303.
	2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.


	3.3 REMOVING AND REUSING FORMS
	A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete. Concrete has to be ...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that support weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.

	B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise damaged form-facing material are not acceptable for exposed surfaces. Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.4 VAPOR-RETARDER INSTALLATION
	A. Sheet Vapor Retarders: Place, protect, and repair sheet vapor retarder according to ASTM E 1643 and manufacturer's written instructions.
	1. Lap joints 6 inches and seal with manufacturer's recommended tape.

	B. Bituminous Vapor Retarders: Place, protect, and repair bituminous vapor retarder according to manufacturer's written instructions.

	3.5 STEEL REINFORCEMENT INSTALLATION
	A. General: Comply with CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	1. Do not cut or puncture vapor retarder. Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.
	1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

	D. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	E. Install welded-wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging. Lap edges and ends of adjoining sheets at least one mesh spacing. Offset laps of adjoining sheet widths to prevent continuous laps in eithe...

	3.6 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement. Continue reinforcement across construction joints unless otherwise indicated. Do not continue reinforcement through sides of strip placements of floors and slabs.
	2. Form keyed joints as indicated. Embed keys at least 1-1/2 inches into concrete.
	3. Locate joints for beams, slabs, joists, and girders in the middle third of spans. Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Space vertical joints in walls as indicated. Locate joints beside piers integral with walls, near corners, and in concealed locations where possible.
	6. Use a bonding agent at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.
	7. Use epoxy-bonding adhesive at locations where fresh concrete is placed against hardened or partially hardened concrete surfaces.

	C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after applying surface finishes. Eliminate groover tool marks on concrete sur...
	2. Sawed Joints: Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades. Cut 1/8-inch-wide joints into concrete when cutting action does not tear, abrade, or otherwise damage surface and before concrete de...

	D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Install joint-filler strips in lengths as long as practicable. Where more than one length is required, lace or clip sections together.

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

	3.7 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections are completed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	D. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete is placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide const...
	1. Deposit concrete in horizontal layers of depth not to exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer. Do not insert vibrators into lower layers ...

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


	3.8 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Broom Finish: Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route. Coordinate required final finish with Architect before application.


	3.9 MISCELLANEOUS CONCRETE ITEM INSTALLATION
	A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place construction. Provide other miscellaneous conc...
	B. Curbs: Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.

	3.10 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written ins...
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, contin...
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing: Keep surfaces continuously moist for not less than seven days with the following materials:
	a. Water.
	b. Continuous water-fog spray.
	c. Absorptive cover, water saturated, and kept continuously wet. Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not l...
	a. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b. Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c. Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies does not interfere with bonding of floor covering used on Project.

	3. Curing Compound: Apply uniformly in continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initial application. Maintain continuity of coatin...
	a. Removal: After curing period has elapsed, remove curing compound without damaging concrete surfaces by method recommended by curing compound manufacturer.

	4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a continuous operation by power spray or roller according to manufacturer's written instructions. Recoat areas subjected to heavy rainfall within three hours after initia...


	3.11 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified testing and inspecting agency to perform field tests and inspections and prepare test reports.
	B. Inspections:
	1. Steel reinforcement placement.
	2. Steel reinforcement welding.
	3. Headed bolts and studs.
	4. Verification of use of required design mixture.
	5. Concrete placement, including conveying and depositing.
	6. Curing procedures and maintenance of curing temperature.
	7. Verification of concrete strength before removal of shores and forms from beams and slabs.

	C. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172/C 172M shall be performed according to the following requirements:
	1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete mixture exceeding 5 cu. yd., but less than 25 cu. yd., plus one set for each additional 50 cu. yd. or fraction thereof.
	2. Testing Frequency: Obtain at least one composite sample for each 100 cu. yd. or fraction thereof of each concrete mixture placed each day.
	a. When frequency of testing provides fewer than five compressive-strength tests for each concrete mixture, testing shall be conducted from at least five randomly selected batches or from each batch if fewer than five are used.

	3. Slump: ASTM C 143/C 143M; one test at point of placement for each composite sample, but not less than one test for each day's pour of each concrete mixture. Perform additional tests when concrete consistency appears to change.
	4. Air Content: ASTM C 231/C 231M, pressure method, for normal-weight concrete;  one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	5. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature is 40 deg F and below or 80 deg F and above, and one test for each composite sample.
	6. Unit Weight: ASTM C 567/C 567M, fresh unit weight of structural lightweight concrete; one test for each composite sample, but not less than one test for each day's pour of each concrete mixture.
	7. Compression Test Specimens: ASTM C 31/C 31M.
	a. Cast and laboratory cure two sets of two standard cylinder specimens for each composite sample.
	b. Cast and field cure two sets of two standard cylinder specimens for each composite sample.

	8. Compressive-Strength Tests: ASTM C 39/C 39M; test one set of two laboratory-cured specimens at 7 days and one set of two specimens at 28 days.
	a. Test one set of two field-cured specimens at 3 days, 7 days, and one set of two specimens at 28 days if the first two fail.
	b. A compressive-strength test shall be the average compressive strength from a set of two specimens obtained from same composite sample and tested at age indicated.

	9. When strength of field-cured cylinders is less than 85 percent of companion laboratory-cured cylinders, Contractor shall evaluate operations and provide corrective procedures for protecting and curing in-place concrete.
	10. Strength of each concrete mixture will be satisfactory if every average of any three consecutive compressive-strength tests equals or exceeds specified compressive strength and no compressive-strength test value falls below specified compressive s...
	11. Test results shall be reported in writing to Architect, concrete manufacturer, and Contractor within 48 hours of testing. Reports of compressive-strength tests shall contain Project identification name and number, date of concrete placement, name ...
	12. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device may be permitted by Architect but will not be used as sole basis for approval or rejection of concrete.
	13. Additional Tests: Testing and inspecting agency shall make additional tests of concrete when test results indicate that slump, air entrainment, compressive strengths, or other requirements have not been met, as directed by Architect. Testing and i...
	14. Additional testing and inspecting, at Contractor's expense, will be performed to determine compliance of replaced or additional work with specified requirements.
	15. Correct deficiencies in the Work that test reports and inspections indicate do not comply with the Contract Documents.

	D. Measure floor and slab flatness and levelness according to ASTM E 1155 within 24 hours of finishing.



	044200 - EXTERIOR STONE MASONRY
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 ACTION SUBMITTALS
	A. Product Data:  For each variety of stone, stone accessory, and manufactured product.
	B. Samples for Initial Selection:  For joint materials involving color selection.
	C. Stone Samples for Verification:  Sets for each variety, color, and finish of stone required; not less than 12 inches square.
	1. Sets shall consist of at least two samples, exhibiting extremes of the full range of color and other visual characteristics expected and will establish the standard by which stone will be judged.

	D. Colored Pointing Mortar Samples for Verification:  For each color required.  Make Samples using same sand and mortar ingredients to be used on Project.

	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For Installer.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  A firm or individual experienced in installing stone masonry work similar in material, design, and extent to that indicated for this Project, whose work has a record of successful in-service performance.
	B. Mockups:  Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects and set quality standards for materials and execution.
	1. Build mockups of typical stone seat wall and stone retaining wall not less than 72 inches long by 24 inches high.
	2. Approval of mockups does not constitute approval of deviations from the Contract Documents contained in mockups unless Architect specifically approves such deviations in writing.
	3. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Store and handle stone and related materials to prevent deterioration or damage due to moisture, temperature changes, contaminants, corrosion, breaking, chipping, and other causes.
	1. Lift stone with wide-belt slings; do not use wire rope or ropes that might cause staining.  Move stone, if required, using dollies with cushioned wood supports.
	2. Store stone on wood skids or pallets with nonstaining, waterproof covers.  Arrange to distribute weight evenly and to prevent damage to stone.  Ventilate under covers to prevent condensation.

	B. Store cementitious materials on elevated platforms, under cover, and in a dry location.  Do not use cementitious materials that have become damp.
	C. Store aggregates in locations where grading and other required characteristics can be maintained and where contamination can be avoided.

	1.6 FIELD CONDITIONS
	A. Protect dimension stone cladding during erection by doing the following:
	1. Cover tops of stone work with nonstaining, waterproof sheeting at end of each day's work.  Cover partially completed structures when work is not in progress.  Extend cover a minimum of 24 inches down both sides and hold securely in place.
	2. Prevent staining of stone from mortar, grout, sealants, and other sources.  Immediately remove such materials without damaging stone.
	3. Protect base of walls from rain-splashed mud and mortar splatter by coverings spread on ground and over wall surface.

	B. Cold-Weather Requirements:  Do not use frozen materials or materials mixed or coated with ice or frost.  Remove and replace dimension stone cladding damaged by frost or freezing conditions.  Comply with cold-weather construction and protection requ...
	C. Hot-Weather Requirements:  Comply with hot-weather construction and protection requirements for masonry contained in ACI 530.1/ASCE 6/TMS 602.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations for Stone:  Obtain each variety of stone from single quarry.
	B. Source Limitations for Mortar Materials:  Obtain mortar ingredients of uniform quality for each cementitious component from single manufacturer and each aggregate from single source or producer.

	2.2 STONE
	A. Stone shall be a natural red sandstone or iron ore rock with no sawn edges. Stones may be chopped or broken as needed to fit stones together. Stone shall match native rock type and color in the area.

	2.3 MORTAR MATERIALS
	A. Portland Cement:  ASTM C 150, Type I or Type II, except Type III may be used for cold-weather construction, natural color or white as required to produce required mortar color.
	1. Low-Alkali Cement:  Portland cement shall contain no more than 0.60 percent total alkali when tested according to ASTM C 114.

	B. Hydrated Lime:  ASTM C 207.
	C. Mortar Pigments:  Natural and synthetic iron oxides and chromium oxides, compounded for use in mortar mixes and complying with ASTM C 979.  Pigments shall have a record of satisfactory performance in mortar.
	D. Aggregate:  ASTM C 144.
	1. Colored Aggregates:  Natural-colored sand or ground marble, granite, or other durable stone; of color necessary to produce required mortar color.

	E. Water:  Potable.

	2.4 MORTAR MIXES
	A. General:  Comply with referenced standards and with manufacturers' written instructions for mix proportions, mixing equipment, mixer speeds, mixing containers, mixing time, and other procedures needed to produce mortar of uniform quality and with o...
	1. Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures unless otherwise indicated.  Do not use calcium chloride.
	2. Combine and thoroughly mix cementitious materials, water, and aggregates in a mechanical batch mixer unless otherwise indicated.  Discard mortar when it has reached initial set.
	3. Mortar color shall be light tan or buff color.

	B. Portland Cement-Lime Setting Mortar:  Comply with ASTM C 270, Proportion Specification, for types of mortar indicated below:
	1. Set stone with Type N mortar.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine surfaces to receive stone masonry and conditions under which dimension stone cladding will be installed, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of dime...
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 SETTING STONE WORK, GENERAL
	A. Before setting stone, clean surfaces that are dirty or stained by removing soil, stains, and foreign materials.  Clean stone by thoroughly scrubbing with fiber brushes and then drenching with clear water.  Use only mild cleaning compounds that cont...

	3.3 SETTING STONE MASONRY WITH MORTAR
	A. Lay stones in horizontal courses in full bed of approximately ½” wide mortar joints as shown on details.
	1. Do not set heavy units or projecting courses until mortar in courses below has hardened enough to resist being squeezed out of joint.

	B. Fill space between back of stone units and backup wall solidly with mortar or grout.
	C. Rake out joints for pointing with mortar to depths of 1 inch deep.  Rake joints to uniform depths with square bottoms and clean sides.
	D. Prepare stone-joint surfaces for pointing with mortar by removing dust and mortar particles.  Where setting mortar was removed to depths greater than surrounding areas, apply first layer of pointing mortar in layers not more than ½” until a uniform...
	E. Point stone joints by placing pointing mortar in layers not more than ½”.  Compact each layer thoroughly and allow to become thumbprint hard before applying next layer.

	3.4 INSTALLATION TOLERANCES
	A. Variation from Plumb:  For vertical lines and surfaces of walls, do not exceed 1/4 inch in 10 feet, 3/8 inch in 20 feet, or 1/2 inch in 40 feet or more.

	3.5 ADJUSTING AND CLEANING
	A. Remove and replace broken, chipped, stained, or otherwise damaged stone, defective joints, and dimension stone cladding that does not match approved samples and mockups.  Damaged stone may be repaired if Architect approves methods and results.
	B. Replace damaged or defective work in a manner that results in stone masonry matching approved samples and mockups, complying with other requirements, and showing no evidence of replacement.
	C. In-Progress Cleaning:  Clean stone masonry as work progresses. Remove excess sealant and smears as sealant is installed.
	D. Final Cleaning:  Clean stone masonry no fewer than six days after completion of pointing and sealing, using clean water and stiff-bristle fiber brushes.  Do not use wire brushes, acid-type cleaning agents, cleaning agents containing caustic compoun...



	312000 - EARTH MOVING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Excavating and filling for rough grading the Site.
	2. Preparing subgrades for, slabs-on-grade, walks, and pavements.
	3. Excavating and backfilling for buildings and structures.
	4. Subbase course for concrete walks.

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for granular course if placed over vapor retarder and beneath the slab-on-grade.


	1.3 DEFINITIONS
	A. Backfill: Soil material or controlled low-strength material used to fill an excavation.
	1. Initial Backfill: Backfill placed beside and over pipe in a trench, including haunches to support sides of pipe.
	2. Final Backfill: Backfill placed over initial backfill to fill a trench.

	B. Base Course: Aggregate layer placed between the subbase course and hot-mix asphalt paving.
	C. Bedding Course: Aggregate layer placed over the excavated subgrade in a trench before laying pipe.
	D. Borrow Soil: Satisfactory soil imported from off-site for use as fill or backfill.
	E. Drainage Course: Aggregate layer supporting the slab-on-grade that also minimizes upward capillary flow of pore water.
	F. Excavation: Removal of material encountered above subgrade elevations and to lines and dimensions indicated.
	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.
	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.

	1.4 FIELD CONDITIONS
	A. Traffic: Minimize interference with adjoining roads, streets, walks, and other adjacent occupied or used facilities during earth-moving operations.
	1. Do not close or obstruct streets, walks, or other adjacent occupied or used facilities without permission from Owner and authorities having jurisdiction.
	2. Provide alternate routes around closed or obstructed traffic ways if required by Owner or authorities having jurisdiction.

	B. Do not commence earth-moving operations until temporary construction fencing and erosion- and sedimentation-control measures specified are in place.
	C. 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.

	D. Do not direct vehicle or equipment exhaust towards protection zones.
	E. Prohibit heat sources, flames, ignition sources, and smoking within or near protection zones.


	PART 2 -  PRODUCTS
	2.1 SOIL MATERIALS
	A. General: Provide borrow soil materials when sufficient satisfactory soil materials are not available from excavations.
	B. Satisfactory Soils: Soil Classification [Groups GW, GP, GM, SW, SP, and SM according to ASTM D 2487] [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 3 inches in any...
	C. Unsatisfactory Soils: Soil Classification [Groups GC, SC, CL, ML, OL, CH, MH, OH, and PT according to ASTM D 2487] [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. Base Course: Crushed limestone base meeting TxDOT Item 247, Type A, Grade 1.

	2.2 ACCESSORIES
	A. Warning Tape: Acid- and alkali-resistant, polyethylene film warning tape manufactured for marking and identifying underground utilities, 6 inches (150 mm) wide and 4 mils (0.1 mm) thick, continuously inscribed with a description of the utility; col...
	1. Red: Electric.
	2. Yellow: Gas, oil, steam, and dangerous materials.
	3. Orange: Telephone and other communications.
	4. Blue: Water systems.
	5. Green: Sewer systems.



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, undermining, washout, and other hazards created by earth-moving operations.
	B. Protect and maintain erosion and sedimentation controls during earth-moving operations.
	C. Protect subgrades and foundation soils from freezing temperatures and frost. Remove temporary protection before placing subsequent materials.

	3.2 DEWATERING
	A. Prevent surface water and ground water from entering excavations, from ponding on prepared subgrades, and from flooding Project site and surrounding area.
	B. Protect subgrades from softening, undermining, washout, and damage by rain or water accumulation.
	1. Reroute surface water runoff away from excavated areas. Do not allow water to accumulate in excavations. Do not use excavated trenches as temporary drainage ditches.


	3.3 EXPLOSIVES
	A. Explosives: Do not use explosives.

	3.4 EXCAVATION, GENERAL
	A. Unclassified Excavation: Excavate to subgrade elevations regardless of the character of surface and subsurface conditions encountered. Unclassified excavated materials may include rock, soil materials, and obstructions. No changes in the Contract S...
	1. If excavated materials intended for fill and backfill include unsatisfactory soil materials and rock, replace with satisfactory soil materials.
	2. Remove rock to lines and grades indicated to permit installation of permanent construction.

	B. Classified Excavation: Excavate to subgrade elevations. Material to be excavated will be classified as earth and rock. Do not excavate rock until it has been classified and cross sectioned by Architect. The Contract Sum will be adjusted for rock ex...
	1. Earth excavation includes excavating pavements and obstructions visible on surface; underground structures, utilities, and other items indicated to be removed; and soil, boulders, and other materials not classified as rock or unauthorized excavation.
	a. Intermittent drilling; blasting, if permitted; ram hammering; or ripping of material not classified as rock excavation is earth excavation.

	2. Rock excavation includes removal and disposal of rock. Remove rock to lines and subgrade elevations indicated to permit installation of permanent construction.


	3.5 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 constr...
	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.


	3.6 EXCAVATION FOR WALKS AND PAVEMENTS
	A. Excavate surfaces under walks and pavements to indicated lines, cross sections, elevations, and subgrades.

	3.7 EXCAVATION FOR UTILITY TRENCHES
	A. Excavate trenches to indicated gradients, lines, depths, and elevations.
	1. Beyond building perimeter, excavate trenches to allow installation of top of pipe below frost line.

	B. Excavate trenches to uniform widths to provide the following clearance on each side of pipe or conduit. Excavate trench walls vertically from trench bottom to 12 inches higher than top of pipe or conduit unless otherwise indicated.
	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. Re...
	1. For pipes and conduit less than 6 inches in nominal diameter, hand-excavate trench bottoms and support pipe and conduit on an undisturbed subgrade.
	2. For pipes and conduit 6 inches or larger in nominal diameter, shape bottom of trench to support bottom 90 degrees of pipe or conduit circumference. Fill depressions with tamped sand backfill.
	3. For flat-bottomed, multiple-duct conduit units, hand-excavate trench bottoms and support conduit on an undisturbed subgrade.
	4. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.

	D. Trench Bottoms: Excavate trenches 4 inches deeper than bottom of pipe and conduit elevations to allow for bedding course. Hand-excavate deeper for bells of pipe.
	1. Excavate trenches 6 inches deeper than elevation required in rock or other unyielding bearing material to allow for bedding course.


	3.8 SUBGRADE INSPECTION
	A. Notify inspector five days before excavations have reached required subgrade.
	B. If inspector determines that unsatisfactory soil is present, continue excavation and replace with compacted backfill or fill material as directed.
	C. Proof-roll subgrade below the building slabs and pavements with a pneumatic-tired and loaded 10-wheel, tandem-axle dump truck weighing not less than 15 tons to identify soft pockets and areas of excess yielding. Do not proof-roll wet or saturated s...
	1. Completely proof-roll subgrade in one direction, repeating proof-rolling in direction perpendicular to first direction. Limit vehicle speed to 3 mph.
	2. Excavate soft spots, unsatisfactory soils, and areas of excessive pumping or rutting, as determined by inspector, and replace with compacted backfill or fill as directed.

	D. Reconstruct subgrades damaged by freezing temperatures, frost, rain, accumulated water, or construction activities, as directed by inspector, without additional compensation.

	3.9 UNAUTHORIZED EXCAVATION
	A. Fill unauthorized excavation under foundations or wall footings by extending bottom elevation of concrete foundation or footing to excavation bottom, without altering top elevation. Lean concrete fill, with 28-day compressive strength of 2500 psi, ...
	1. Fill unauthorized excavations under other construction, pipe, or conduit as directed by inspector.


	3.10 STORAGE OF SOIL MATERIALS
	A. Stockpile borrow soil materials and excavated satisfactory soil materials without intermixing. Place, grade, and shape stockpiles to drain surface water. Cover to prevent windblown dust.
	1. Stockpile soil materials away from edge of excavations. Do not store within drip line of remaining trees.


	3.11 BACKFILL
	A. Place and compact backfill in excavations promptly, but not before completing the following:
	1. Construction below finish grade including, where applicable, subdrainage, dampproofing, waterproofing, and perimeter insulation.
	2. Surveying locations of underground utilities for Record Documents.
	3. Testing and inspecting underground utilities.
	4. Removing concrete formwork.
	5. Removing trash and debris.
	6. Removing temporary shoring, bracing, and sheeting.
	7. Installing permanent or temporary horizontal bracing on horizontally supported walls.

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

	3.12 SOIL FILL
	A. Plow, scarify, bench, or break up sloped surfaces steeper than 1 vertical to 4 horizontal so fill material will bond with existing material.
	B. Place and compact fill material in layers to required elevations as follows:
	1. Under grass and planted areas, use satisfactory soil material.
	2. Under walks and pavements, use satisfactory soil material.
	3. Under steps and ramps, use engineered fill.
	4. Under building slabs, use engineered fill.
	5. Under footings and foundations, use engineered fill.

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

	3.13 SOIL MOISTURE CONTROL
	A. Uniformly moisten or aerate subgrade and each subsequent fill or backfill soil layer before compaction to within 2 percent of optimum moisture content.
	1. Do not place backfill or fill soil material on surfaces that are muddy, frozen, or contain frost or ice.
	2. Remove and replace, or scarify and air dry, otherwise satisfactory soil material that exceeds optimum moisture content by 2 percent and is too wet to compact to specified dry unit weight.


	3.14 COMPACTION OF SOIL BACKFILLS AND FILLS
	A. Place backfill and fill soil materials in layers not more than 8 inches 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:
	1. Under structures, building slabs, steps, and pavements, scarify and recompact top 12 inches (300 mm) 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.


	3.15 GRADING
	A. General: Uniformly grade areas to a smooth surface, free of irregular surface changes. Comply with compaction requirements and grade to cross sections, lines, and elevations indicated.
	1. Provide a smooth transition between adjacent existing grades and new grades.
	2. Cut out soft spots, fill low spots, and trim high spots to comply with required surface tolerances.

	B. Site Rough Grading: Slope grades to direct water away from buildings and to prevent ponding. Finish subgrades to elevations required to achieve indicated finish elevations, within the following subgrade 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 (3-m) straightedge.

	3.16 SUBBASE AND BASE COURSES UNDER PAVEMENTS AND WALKS
	A. Place subbase course and base course on subgrades free of mud, frost, snow, or ice.
	B. On prepared subgrade, place subbase course and base course under pavements and walks as follows:
	1. Install separation geotextile on prepared subgrade according to manufacturer's written instructions, overlapping sides and ends.
	2. Place base course material over subbase course under hot-mix asphalt pavement.
	3. Shape subbase course and base course to required crown elevations and cross-slope grades.
	4. Place subbase course and base course 6 inches or less in compacted thickness in a single layer.
	5. 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.
	6. Compact subbase course and base course at optimum moisture content to required grades, lines, cross sections, and thickness to not less than 95 percent of maximum dry unit weight according to ASTM D 698.

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

	3.17 FIELD QUALITY CONTROL
	A. Special Inspections: Owner will engage a qualified special inspector to perform the following special inspections:
	1. Determine prior to placement of fill that site has been prepared in compliance with requirements.
	2. Determine that fill material classification and maximum lift thickness comply with requirements.
	3. Determine, during placement and compaction that in-place density of compacted fill complies with requirements.

	B. Testing Agency: Owner will engage a qualified geotechnical engineering testing agency to perform tests and inspections.
	C. Allow testing agency to inspect and test subgrades and each fill or backfill layer. Proceed with subsequent earth moving only after test results for previously completed work comply with requirements.
	D. Footing Subgrade: At footing subgrades, at least one test of each soil stratum will be performed to verify design bearing capacities. Subsequent verification and approval of other footing subgrades may be based on a visual comparison of subgrade wi...
	E. Testing agency will test compaction of soils in place according to ASTM D 1556, ASTM D 2167, ASTM D 2937, and ASTM D 6938, as applicable. Tests will be performed at the following locations and frequencies:
	1. Paved and Building Slab Areas: At subgrade and at each compacted fill and backfill layer, at least one test for every 2000 sq. ft. or less of paved area or building slab but in no case fewer than three tests.
	2. Foundation Wall Backfill: At each compacted backfill layer, at least one test for every 100 feet or less of wall length but no fewer than two tests.
	3. Trench Backfill: At each compacted initial and final backfill layer, at least one test for every 150 feet or less of trench length but no fewer than two tests.

	F. When testing agency reports that subgrades, fills, or backfills have not achieved degree of compaction specified, scarify and moisten or aerate, or remove and replace soil materials to depth required; recompact and retest until specified compaction...

	3.18 PROTECTION
	A. Protecting Graded Areas: Protect newly graded areas from traffic, freezing, and erosion. Keep free of trash and debris.
	B. Repair and reestablish grades to specified tolerances where completed or partially completed surfaces become eroded, rutted, settled, or where they lose compaction due to subsequent construction operations or weather conditions.
	1. Scarify or remove and replace soil material to depth as directed by Architect; reshape and recompact.

	C. Where settling occurs before Project correction period elapses, remove finished surfacing, backfill with additional soil material, compact, and reconstruct surfacing.
	1. Restore appearance, quality, and condition of finished surfacing to match adjacent work, and eliminate evidence of restoration to greatest extent possible.


	3.19 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Remove surplus satisfactory soil and waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
	B. Transport surplus satisfactory soil to designated storage areas on Owner's property. Stockpile or spread soil as directed by Architect.
	1. Remove waste materials, including unsatisfactory soil, trash, and debris, and legally dispose of them off Owner's property.
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