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Section 01110 
 

SUMMARY OF WORK 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Summary of the Work including work by Owner, Owner furnished products, Work sequence, future 
Work, Contractor use of Premises, and Owner occupancy. 

 
1.02 WORK COVERED BY CONTRACT DOCUMENTS 
 

 A. Work of the contract is for the construction of City of Weslaco’s Boys and Girls Club. 
 
1.03 CASH ALLOWANCES 
 

A. Include the Cash Allowances shown in the General Conditions prepared by Alcocer Garcia 
Associates. 

 
1.04 ALTERNATES 
 
 A. Include this Alternate and as shown in the Proposal. 
 
1.05 OWNER FURNISHED PRODUCTS 
 

A. The Owner will furnish no products. 
 

1.06 OWNER FURNISHED UTILITIES 
 
A. The Owner will furnish no utilities. 

 
1.07 WORK SEQUENCE 
 

 A. Work sequence will be the responsibility of the Contractor using good construction practices. 
 
 B. Coordination of the Work: Refer to Section 01312 – Coordination and Meetings. 

 
1.08 CONTRACTOR USE OF PREMISES 
 

 A. Comply with procedures for access to the site and Contractor's use of rights-of-way as specified in 
Section 01145 - Use of Premises. 

 
 B. Construction Operations:  Limited to Owner's rights-of-way provided by Owner. 

 
 C. Utility Outages and Shutdown:  Provide notification to the Owner and private utility companies (when 

applicable) a minimum of 48 hours, excluding weekends and holidays, in advance of required utility 
shutdown.  Coordinate all work as required. 

 
1.09 WARRANTY 
 

 A. Comply with warranty requirements in accordance with Document 00700 - General Conditions. 
 
PART 2    P R O D U C T S  - Not Used 
 
PART 3    E X E C U T I O N  - Not Used 
 

END OF SECTION 
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Section 01145 
 

USE OF PREMISES 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Section includes general use of the site including properties inside and outside of rights-of-way, 

work affecting road, ramps, streets and driveways and notification to adjacent occupants. 
 
1.02 RIGHTS-OF-WAY 
 
 A. Confine access and operations and storage areas to rights-of-way provided by Owner; 

trespassing on abutting lands or other lands in the area is not allowed. 
 
 B. Contractor may make arrangements, at Contractor's cost, for temporary use of private 

properties, in which case Contractor and Contractor's surety shall indemnify and hold harmless 
the Owner against claims or demands arising from such use of properties outside of rights-of-
way.   

 
 C. Restrict total length which materials may be distributed along the route of the construction at any 

one time to 1,000 linear feet unless otherwise approved in writing by Resident Project 
Representative. 

 
1.03 PROPERTIES OUTSIDE OF RIGHTS-OF-WAY 
 
 A. Altering the condition of properties adjacent to and along rights-of-way will not be permitted. 
 
 B. Means, methods, techniques, sequences, or procedures which will result in damage to 

properties or improvements in the vicinity outside of rights-of-way will not be permitted.  
 
 C. Any damage to properties outside of rights-of-ways shall be repaired or replaced to the 

satisfaction of the Resident Project Representative and at no cost to the Owner. 
 
1.04 USE OF SITE 
 
 A. Obtain approvals of governing authorities prior to impeding or closing public roads or streets.  

Do not close more than two consecutive intersections at one time. 
 
 B. Notify Resident Project Representative at least 48 hours prior to closing a street for a street 

crossing.  Permission for street closures is required in advance and is the responsibility of the 
Contractor.   

 
 C. Maintain access for emergency vehicles including access to fire hydrants. 
 
 D. Avoid obstructing drainage ditches or inlets; when obstruction is unavoidable due to 

requirements of the Work, provide grading and temporary drainage structures to maintain 
unimpeded flow. 

 
 E. Locate and protect private lawn sprinkler systems which may exist on rights-of-ways within the 

site.  Repair or replace damaged systems to condition equal to or better than that existing at 
start of Work at no separate payment. 
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 F. Perform daily clean-up of dirt outside the construction zone, and debris, scrap materials, and 
other disposable items.  Keep streets, driveways, and sidewalks clean of dirt, debris and scrap 
materials.  Do not leave building, roads, streets or other construction areas unclean overnight. 

 
1.05 NOTIFICATION TO ADJACENT OCCUPANTS 
 
 A. Notify individual occupants in areas to be effected by the Work of the proposed construction and 

time schedule.  Notification shall be not less than 72 hours or more than 2 weeks prior to work 
being performed within 200 feet of the homes or businesses.   

 
 B. Include in notification names and telephone numbers of two company representatives for 

resident contact, who will be available on 24-hour call.  Include precautions which will be taken 
to protect private property and identify potential access or utility inconvenience or disruption. 

 
 C. Consideration shall be given to the ethnicity of the neighborhood where English is not the 

dominant language.  Notice shall be in an understandable language. 
 
1.06 PUBLIC, TEMPORARY, AND CONSTRUCTION ROADS AND RAMPS 
 
 A. Construct and maintain temporary detours, ramps, and roads to provide for normal public traffic 

flow when use of public roads or streets is closed by necessities of the Work. 
 
 B. Provide mats or other means to prevent overloading or damage to existing roadways from 

tracked equipment or large or heavy trucks or equipment. 
 
1.07 EXCAVATION IN STREETS AND DRIVEWAYS 
 
 A. Avoid needless hindering or inconveniencing public travel on a street or any intersecting alley or 

street for more than two blocks at any one time. 
 
 B. Remove surplus materials and debris and open each block for public use as work in that block is 

complete. 
 
 C. Acceptance of any portion of the Work will not be based on return of street to public use. 
 
 D. Avoid obstructing driveways or entrances to private property. 
 
 E. Provide temporary crossing or complete the excavation and backfill in one continuous operation 

to minimize the duration of obstruction when excavation is required across drives or entrances. 
 
1.08 TRAFFIC CONTROL 
 
 A. Provide traffic control plan, traffic control, flagmen, signals, control devices, lights, traffic signals, 

barricades and signs in accordance with the State of Texas Manual on Uniform Traffic Control 
Devices. 

 
1.09 SURFACE RESTORATION 
 
 A. Restore site to condition existing before construction to satisfaction of Resident Project 

Representative. 
 
 B. Repair paved area per the requirements of Section 02951 - Pavement Repair and Resurfacing. 
 
 C. Repair turf areas which become damaged, level with bank run sand conforming to Section 

02317 - Excavation and Backfill for Utilities, or topsoil conforming to Section 02911 - Topsoil, as 
approved by the Resident Project Representative and re-sod in accordance with Section 02922 
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- Sodding.  Water and level newly sodded areas with adjoining turf using steel wheel rollers 
appropriate for sodding.  Do not use spot sodding or sprigging. 

 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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SECTION 01150 
 

PROJECT PROCEDURAL DEFINITIONS 
 

 
PART  1 GENERAL 
 
1.01 SECTION INCLUDES 
 
 A. This section defines and explains certain terms in order to minimize potential misunderstandings 

between the Owner, the Owner’s Resident Project Representative, Contractor, and Engineer. 
   

1.02 TERMS, DEFINITIONS, AND EXPLANATIONS 
 

A. Drawing/Plan Clarification:  An answer from the Resident Project Representative or 
Architect/Engineer, in response to an inquiry from the Contractor, intended to make some 
requirement(s) of the Drawings or Plans clearly understood.  Drawing/Plan clarifications may be 
sketches, drawings, or in narrative form and will not change any requirements of the Drawings or 
Plans.  Responses to Contractor inquires shall be outlined in Section 01151. 

 
B. Notice of Defects:  A notice issued by the Architect/Engineer documenting that the work or some 

portion thereof has not been performed in accordance with the requirements of the Contract 
Documents.  Payment shall not be made on any portion of the work for which a Notice of Defect has 
been issued and the work not corrected to the satisfaction of the Engineer.  Upon receipt of a Notice 
of Defect, the Contractor shall provide a written Response to Notice of Defect within ten (10) working 
days after receipt of the Notice.  The Contractor’s response shall be in accordance with Article 13 of 
the General Conditions.   

 
If the Contractor disputes issuance of the Notice of Defect, the Resident Project Representative has 
ten (10) working days in which to respond by either: 
 

1. withdrawing the Notice of Defect, or 
 
2. directing the Contractor to correct the work.  Such determination by the Resident Project 

Representative shall be final and conclusive of the matter. 
 

If directed to correct the work, the Contractor shall do so within ten (10) working days after receipt of 
such direction from the Resident Project Representative, or such other time as may be agreed to with 
the Resident Project Representative. 

 
C. Project Communications:  Routine written communications between the Owner, Architect/Engineer, 

and the Contractor shall be in letter or field memo format.  Such communications shall not be 
identified as Requests for Information or Request for Technical Instructions nor shall they substitute 
for any other written requirement pursuant to the provisions of these Contract Documents. 

 
D. Request for Information/Request for Technical Instructions:  A request from the Contractor, to the 

Resident Project Representative or Architect/Engineer, seeking an interpretation or a clarification of 
some requirement of the Contract Documents.  The Contractor shall clearly and concisely set forth 
the issue for which it seeks clarification or interpretation and why a response is needed from the 
Resident Project Representative or Architect/Engineer.  The Contractor shall, in the written request, 
set forth its interpretation or understanding of the Contract’s requirements along with reasons why it 
has reached such an understanding.  Responses from the Resident Project Representative or 
Architect/Engineer will not change any requirements of the Contract Documents.   

 
Responses to Contractor inquiries shall be as outlined in Section 01151. 
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E. Substitution/Or-Equal Submittals:  A written request from the Contractor to substitute a material, 
article, device, product, fixture, form, type of construction, or process called for in the Contract 
Documents with another item that shall be substantially equal in all respects to that so indicated or 
supplied. 

 
F. Schedule Submittals:  When required, the Contractor shall submit schedules, schedule updates, 

schedule revisions, time impact analysis, etc., for review and acceptance. 
  
 
PART  2 PRODUCTS – Not Used 
 
PART  3 EXECUTION – Not Used 
 
 
 
 
 
 

END OF SECTION 
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SECTION 01151 
 

REQUESTS FOR INFORMATION / REQUESTS FOR 
TECHNICAL INSTRUCTIONS (RFI’S/RFTI’S) 

 
 
PART  1 GENERAL 
 
1.01 SECTION INCLUDES 
 
 A. Section includes mandatory procedures and sets forth policies to be followed in requesting technical 

information or clarification. 
   

1.02 PROCEDURES AND POLICIES 
 

A. In the event that the Contractor or Subcontractor, at any tier, determines that some portions of the 
Drawings, Specifications, or other Contract Documents require clarification or interpretation by the 
Owner or Architect/Engineer, the Contractor shall submit a Request for Information or a Request for 
Technical Instructions in writing to the Resident Project Representative.  RFI’s/RFTI’s may only be 
submitted by the Contractor.  The Contractor shall clearly and concisely set forth the issue for which 
clarification or interpretation is sought and why a response is needed.  In the RFI/RFTI, the 
Contractor shall set forth an interpretation or understanding of the requirement along with reasons 
why such an understanding was reached. 

 
B. The Owner acknowledges that this is a complex project and its successful completion will be a 

cooperative effort between all parties.  The Owner does not intend to limit or restrict communications 
between any of the parties. 

 
C. The Resident Project Representative will review all RFI’s/RFTI’s to determine whether they are 

Requests for Information or Request for Technical Instructions within the meaning of this term.  If the 
Resident Project Representative determines that the document is not an RFI/RFTI, it will be returned 
to the Contractor, unreviewed as to content, for resubmittal in the proper manner.  

 
D. Responses to Requests for Information/Request for Technical Instructions shall be issued within ten 

(10) working days of receipt of the request from the Contractor unless the Resident Project 
Representative or Architect/Engineer determines that a longer time is necessary to provide an 
adequate response.  If a longer time is determined necessary by the Resident Project Representative 
or Architect/Engineer, they will, within ten (10) working days of the receipt of the request, notify the 
Contractor of the anticipated response time.  If the Contractor submits a Request for Information 
/Request for Technical Instructions on an activity within ten (10) working days or less of float on the 
current project schedule, the Contractor shall not be entitled to any time extension due to the time it 
takes the Resident Project Representative or Architect/Engineer to respond to the request provided 
that the Resident Project Representative or Architect/Engineer responds within ten (10) working days 
set forth above. 

 
E. Responses from the Resident Project Representative or Architect/Engineer will not change any 

requirement of the Contract Documents.  In the event the Contractor believes that a response to a  
 
PART  2 PRODUCTS – Not Used 
 
PART  3 EXECUTION – Not Used 
 

END OF SECTION 
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Section 01292 
 

SCHEDULE OF VALUES 
 
 
PART 1    G E N E R A L 
 
1.01 SECTION INCLUDES 
 

A. Preparation and submittal of a Schedule of Values for stipulated price contracts or for major lump sum 
items on unit price contracts for which the Contractor requests progress payments. 

 
1.02 DEFINITION 
 

A. The Schedule of Values is an itemized list that establishes the value of each part of the Work for a 
stipulated price contract and for major lump sum items in a unit price contract.  The Schedule of 
Values is used as the basis for preparing applications for payments.  Quantities and unit prices may be 
included in the schedule when designated by the Engineer. 

 
B. A major lump sum item is a lump sum item in the Schedule of Unit Price Work which qualifies as Major 

Unit Price Work.   
 
1.03 PREPARATION 
 

A. For stipulated price contracts, subdivide the Schedule of Values into logical portions of the Work, such 
as major work items or work in contiguous geographic areas.  Use Section 01325 - Construction 
Schedule to guide the subdivision of work items.   The items in the Schedule of Values will correlate 
directly with the tasks enumerated in the Construction Schedule.  Then organize each portion using the 
Table of Contents of this Project Manual as an outline for listing the value of work by Sections.  A pro 
rata share of mobilization, bonds, and insurance may be listed as separate items for each portion of 
the work. 

 
B. For unit price contracts, items should include a proportional share of Contractor's overhead and profit 

so that the total of all items will equal the Contract Price. 
 

C. For lump sum equipment items where submittal of operation/maintenance data and testing are 
required, include a separate item for equipment operation and maintenance data submittal valued at 5 
percent of the lump sum amount for each equipment item and a separate item for testing and adjusting 
valued at 5 percent of the lump sum amount for each equipment item. 

 
D. Round off figures for each listed item to the nearest $100.00 except for the value of one item, if 

necessary, to make the total of all items in the Schedule of Values equal the Contract Price for 
stipulated price contracts or the lump sum amount in the Schedule of Unit Price Work. 

 
E. Type the schedule of values on 8-1/2-inch by 11-inch white bond paper. 

 
1.04 SUBMITTAL 
 

A. Submit within 30 days of Notice to Proceed, or at the pre-construction meeting, whichever occurs 
sooner.  

 
B. Revise the Schedule of Values and resubmit for items affected by contract modifications, change 

orders, and work change directives.  After the changes are reviewed without exception by the 
Engineer, make the submittal at least 10 days prior to submitting the next application for progress 
payment. 
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PART 2    P R O D U C T S  -  Not Used 
 
 
PART 3    E X E C U T I O N  -  Not Used 
 
 
 END OF SECTION 
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Section 01312 
 

COORDINATION AND MEETINGS 
 
 
PART 1    G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Section includes general coordination including preconstruction conference, site mobilization 
        conference, and progress meetings. 
 
1.02 RELATED DOCUMENTS 
 
 A. Coordination is required throughout the documents.  Refer to all of the Contract Documents 
        and coordinate as necessary. 
 
1.03 ENGINEER AND REPRESENTATIVES 
 
 A. The Engineer may act directly or through designated representatives as defined in the 
        General Conditions and as identified by name at the preconstruction conference. 
 
1.04 CONTRACTOR COORDINATION 
 
 A. Coordinate scheduling, submittals, and Work of the various Specifications sections to assure 
        efficient and orderly sequence of installation of interdependent construction elements. 
 
 B. Verify that utility requirement characteristics of operating equipment are compatible with 
        existing or planned utilities.  Coordinate work of various sections having interdependent 
        responsibilities for installing, connecting to, and placing in service, such equipment. 
 
 C. Coordinate space requirements and installation of mechanical and electrical work which are 
        indicated diagrammatically on Drawings.  Follow routing shown for pipes, ducts, and conduit, 
  as closely as practicable; place runs parallel with line of building.  Utilize spaces efficiently to 
        maximize accessibility for other installations, for maintenance, and for repairs. 
 
 D. Conceal pipes, ducts, and wiring within the construction in finished areas, except as otherwise 
        indicated.  Coordinate locations of fixtures and outlets with finish elements. 
 
 E. Coordinate completion and clean up of Work for Substantial Completion and for portions of 
        Work designated for Owner's partial occupancy. 
 
 F. Coordinate access to site for correction of nonconforming Work to minimize disruption of 
        Owner's activities where Owner is in partial occupancy. 
 
1.05 PRECONSTRUCTION CONFERENCE 
 
 A. Engineer will schedule a preconstruction conference. 
 
 B. Attendance Required:  Owner’s Representatives, Engineer's Representatives, Resident Project 

Representative, Contractor, and major Subcontractors. 
 

 C. Agenda: 
 
                   1.   Distribution of Contract Documents. 
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  2.   Designation of personnel representing the parties in Contract, and the Engineer. 
 
  3.   Review of insurance. 
  
  4.   Discussion formats proposed by the Contractor for schedule of values (if any), and  

      construction schedule. 
 
  5.  Procedures and processing of shop drawings and other submittals, substitutions, pay          
                        estimates or applications for payment, Requests for Information, Request for Proposal, 
                   Change Orders, and Contract closeout. 
 
  6. Scheduling of the Work and coordination with other contractors and utility service providers. 
 
  7. Review of Subcontractors. 
 
  8. Appropriate agenda items listed for Site Mobilization Conference, paragraph 1.06C, when  
        preconstruction conference and site mobilization conference are combined. 
 
  9. Procedures for testing. 
 
  10. Procedures for maintaining record documents. 
 
  11. Other items as may be deemed appropriate. 
 
1.06 SITE MOBILIZATION CONFERENCE 
 
 A. When required by the Contract Documents, Engineer will schedule a conference at the 
        Project site prior to Contractor occupancy. 
 
 B. Attendance Required:  Engineer representatives, Resident Project Representative, Special 

Consultants, Contractor's Superintendent, and major Subcontractors. 
  
 C. Agenda: 
 
                   1.   Use of premises by Owner and Contractor. 
 
                   2.   Safety and first aid procedures. 
 
                   3.   Construction controls provided by Owner. 
 
                   4.   Temporary utilities. 
 
                   5.   Survey and layout. 
 
                   6.   Security and housekeeping procedures. 
 
                   7.   Field office requirements. 
 
1.07 PROGRESS MEETINGS 
 
 A. Project meetings shall generally be held at City of Weslaco Planning Department or other 

location as designated by the Architect/Engineer.  Meeting shall generally be held at monthly 
intervals, or more frequent intervals if directed by Owner. 
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 B. Attendance Required:  Job superintendent, major Subcontractors and Suppliers, Owner’s 
Representatives, Engineer’s Representatives, Funding Agency Representatives (if any), and 
Resident Project Representative as appropriate to agenda topics for each meeting. 

 
 C. Engineer or his representative will make arrangements for meetings, and recording minutes. 
 
 D. Engineer or his representative will prepare the agenda and preside at meetings. 
 
 E. Contractor shall provide required information and be prepared to discuss each agenda item. 
 
 F. Agenda: 
 

1. Review minutes of previous meetings. 
 
2. Review of Record Documents. 

 
                   3.   Review of Work progress schedule submittal, and pay estimates, payroll and 
                   compliance submittals. 
 
                   4.   Field observations, problems, and decisions. 
 
                   5.   Identification of problems which may impede planned progress. 
 
                   6.   Review of submittals schedule and status of submittals. 
 
                   7.   Review of RFI and RFP status. 
 
                   8.   Change order status. 
 
                   9.   Review of off-site fabrication and delivery schedules. 
 
                   10.   Maintenance of progress schedule. 
 
                   11.  Corrective measures to regain projected schedules. 
 
                   12.  Planned progress during succeeding work period. 
 
                   13.  Coordination of projected progress. 
 
                   14.  Maintenance of quality and work standards. 
 
                   15.  Effect of proposed changes on progress schedule and coordination. 
 
                   16.  Other items relating to Work. 
 
PART 2 P R O D U C T S  -  Not Used 
 
 
PART 3     E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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 Section 01321 
 
 CONSTRUCTION PHOTOGRAPHS 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

A. Photographic requirements for construction photographs and submittals. 
 
1.02 SUBMITTALS 
 

A. Prints:  Furnish 2 sets of 4-inch by 6-inch prints of each view and submit 1 print directly to the 
Architect/Engineer within 7 days of taking photographs.  One print shall be retained by the Contractor 
in the field office at the Project site and available at all times for reference. 

 
B. Extra Prints:  When requested by the Architect/Engineer, the Contractor shall submit extra prints of 

photographs, with distribution directly to designated parties who will pay the costs for the extra prints 
directly to the photographer. 

 
C. When required by individual sections, submit photographs taken prior to start of construction to show 

original site conditions. 
 
D. When required by Contract Documents, submit photographs with monthly Pay Estimate. 
 
E. Negatives:  With each submittal, include photographic negatives, in protective envelopes, identified 

by Project name, Contractor, and date photographs were taken.   
 

F. In lieu of negatives, Contractor may submit electronic files of digital photographs if using a digital 
camera, but must comply with Parts 1 and 2 of this section. 

 
1.03 QUALITY ASSURANCE 
 

A. Contractor shall be responsible for the timely execution of the photographs, their vantage point, and 
quality. 

 
B. Photographs:  Two prints; color, matte finish; 4 x 6 -inch size, mounted on 8-1/2 x 11- inch soft card 

stock, with left edge binding margin for three hole punch.  Digital photos shall not be distorted to fit 
card stock. 

 
 
PART 2     P R O D U C T S 
 
2.01 PRECONSTRUCTION PHOTOGRAPHS 
 

A. Prior to the commencement of any construction, take 35 mm or digital color photographs of the site of 
the project and present two sets of prints to the Architect/Engineer for their use in contract 
administration and inspection.  Subject matter of the photographs to be determined by the Engineer. 
 

B. The photographs shall show on a non-reflective chalkboard readable in the photograph: 
 

1. Job number. 
 
2. Date and time photographs were taken. 
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3. Location and compass direction of the photograph, along with the project number. 
 
4. Date shall be on negative (35mm) or on digital image. 

 
5. Provide notation of vantage point marked for location and direction of shot, on a key plan of 

the site. 
 

C. Sufficient number of photographs shall be taken to show the existence or non-existence of cracked 
paved surfaces and the condition of trees, shrubs, and grass. 

 
D. Identify each photograph with an applied label or rubber stamp on the back with the following 

information: 
 

1. Name of the Project. 
 
2. Name and address of the photographer (if a professional photographer is used). 
 
3. Name of the Contractor. 
 
4. Date the photograph was taken. 
 
5. Photographs shall be in plastic pockets and bound in three-ring notebook for easy access 

and viewing. 
 
2.02 PROGRESS PHOTOGRAPHS 
 

A. Take photographs of subject matter selected by Resident Project Representative at intervals, 
coinciding with the cutoff date associated with each application for payment.  Select the vantage 
points for each shot each month to best show the status of construction and progress since the last 
photographs were taken. 

 
1. Vantage Points:  Follow direction by the Resident Project Representative to select vantage 

points.  During each of the following construction phases take not less than 2 of the required 
shots from the same vantage point each time to create a time-lapse sequence. 

 
2. Photos shall be submitted according to Paragraphs 1.03 B. and 2.01 B and D. 

 
PART 3    E X E C U T I O N  -  Not Used 
 
 END OF SECTION 
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Section 01326 

 
CONSTRUCTION SCHEDULE (BAR CHART) 

 
PART 1    G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Prepare and submit to the Architect/Engineer an initial Construction Schedule as required by 

this section for the Work.  Do not start construction until the schedule is approved by the 
Architect/Engineer. 

 
1.02 FORM AND CONTENT OF INITIAL CONSTRUCTION SCHEDULE 
 
 A.  Bar Chart: 
  

1.   Show major construction activities such as pipe laying (by traffic control phases or other 
approved key areas), tunnel construction, pavement removal, pavement replacement, 
pressure testing, disinfection, clean up and punch out as separate activities on the  
schedule. 

 
  2.   Show all work items where new utilities connect to Owner’s property.  Activities shall have 

no more than two-week duration. 
 
  3.   Show separate activities for each shop drawing and product data submittal that are 
                   critical to timely completion.  Show submission dates and dates approved submittals 
                   will be needed from the Engineer. 
  
  4.   Provide separate horizontal bar for each activity.  List start and finish date for each activity at  
                          left side of diagram. 
 
                   5.   Horizontal Time Scale: Identify first work day of each week. 
 
                   6.   Scale and Spacing: Notes must be legible and Contractor must allow space for 
                   notations and future revisions. 
 

 7.   Order of Listings:  Order bar chart listings by phases or other approved groups of activities   
             that are contiguous.  Activities shall be in chronological order within each phase or group.             
             For example, for each segment of new open cut sewer connection placement, the schedule 

shall have an activity for layout, traffic control, pavement removal, sewer line placement, 
abandoning existing system and backfill, pavement restoration, traffic control removal, 
pavement markings restoration and clean up.  For each tunnel or auger activity, the 
schedule shall have an activity for layout, traffic control, shaft construction, tunnel 
construction or auger activity, pipe placement in tunnel or auger, routing (if required), shaft 
removal, pavement replacement, pavement marking replacement, traffic control removal, 
pavement marking restoration and clean up. 

 
 B. Narrative Description: 
 
                   1.   Submit narrative description of anticipated work sequence as indicated by sequence of 
                   activities presented in the schedule. 
 
                   2.   Narrative shall be of sufficient detail to discuss any activity that affects the public 
                         (such as phases of traffic control), interaction with specific Owner forces (such as valve 
                         operation, and testing) or other associated prime Contractors. 
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1.03 PROGRESS REVISIONS 
  
 A. Submit progress revisions monthly as part of Application for Payment or information necessary 

for Application for Payment.  Application for Payment shall not be considered complete or 
processed for payment until progress revision is submitted.  When required, re-submittal for 
rejected revision must be made, reviewed and approved prior to the following month's pay 
application being processed.  Pay Application for the following month will not be processed until 
re-submittal is approved and Progress Revision required that month is received. 

 
         B.    Provide Narrative Report to describe: 
 
                   1.   Major changes in scope. 
 
                   2.   Revised projections in progress, and completion, or changes in activity durations. 
 
                   3.   Other identifiable changes. 
 
                   4.   Problem areas, anticipated delays, and the impact on schedule. 
 
                   5.   Corrective action recommended and its effect. 
 
                   6.   Effect of changes on schedules or other prime contractors. 
 
                   7.   Material delivery delays. 
 
         C.    Additional data to be included with Bar Chart described in Paragraph 1.01 of this section: 
 

1. Original dates shown for each activity in the approved initial progress schedule shall be  
       shown by a narrow bar next to wider bar for current schedule. 

 
                   2.     Date that each activity actually started or finished if that event has occurred.  Actual dates  
                           must be clearly identified in two right-most columns in the left portion of 11- inch by 17-inch  
                           chart. 
 
                   3.     Indicate percentage progress of each activity to the date of submission. 
 
1.04 SUBMISSIONS 
 
 A. Submit initial progress schedule within 15 days after award of contract.  The Engineer will 

review the schedule and return the review copy. 
 
 B. Cut-off date for progress revision may be as early as the twentieth of the month so that 

submittal can be made without delay to processing of Application for Payment.  Use same cut- 
        off day for all revisions as used in first approved revision. 
 
 C. When required, resubmit within 7 days after return of review copy. 
  
 D. Schedule shall include connecting lines between bars to indicate sequence that activities will be 

accomplished such that if activity's start or finish is modified, then impact will be known by the 
corresponding changes to preceding or succeeding activities identified by the connecting lines.   

 
PART 2     P R O D U C T S  -  Not Used 
 
PART 3     E X E C U T I O N  -  Not Used 
 

END OF SECTION 
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Section 01330 

 
SUBMITTAL PROCEDURES 

 
 
PART 1     G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Submittal procedures for: 
 
                   1.    Schedule of Values. 
 
                   2.    Construction Schedules. 
 
                   3.    Shop Drawings, Product Data, and Samples 
 
                   4.    Operations and Maintenance Data. 
 
                   5.    Manufacturer's Certificates. 
 
                   6.    Construction Photographs. 
 
                   7.    Project Record Documents. 
 
                   8.    Video Tapes. 
 
                   9.    Design Mixes. 
 
1.02 SUBMITTAL PROCEDURES 
 
 A. Scheduling and Handling: 
 

1.    Schedule submittals well in advance of the need for the material or equipment for  
       construction.  Allow time to make delivery of material or equipment after submittal has 

                          been approved.   
   
  2.    Develop a submittal schedule that allows sufficient time for initial review, correction,  
                           resubmission and final review of all submittals. The Engineer will review and return  

submittals to the Contractor as expeditiously as possible but the amount of time 
required for review will vary depending on the complexity and quantity of data 
submitted.   In no case will a submittal schedule be acceptable which allows less than 
30 days for initial review by the Engineer.  This time for review shall in no way be 
justification for delays or additional compensation to the Contractor.  Recognizing that 
time is of the essence, the Contractor is to stamp the top of each submittal with the 
words ROUTINE or CRITICAL.  Routine submittals shall be processed in accordance 
with the timeframe set forth previously.  Critical submittals are those that: were 
overlooked by the Contractor, involve complex coordination, or are crucial to the 
successful completion of a specific portion of the project.  For critical submittals: 
 
i. Contractor shall indicate on the submittal his realistically estimated date of 

when a review must be returned; 
 
ii. Upon return of critical submittals, Contractor shall date-stamp the transmittal 

page with date and time received; 
 

iii. Contractor is cautioned that the use of critical submittals is not a substitute for 
proper due diligence on his part.  Review of critical submittals found to be 
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routine shall be accompanied by an invoice for excess time and material 
expenditures that were required in order to complete the critical review as 
compared to a routine review.  The Resident Project Representative shall make 
the determination as to whether a critical submittal was in fact routine. 

 
                   3.    The Architect/Engineer's review of submittals covers only general conformity to the 

Drawings, Specifications and dimensions which affect the layout.  The Contractor is 
responsible for quantity determination.  Quantities may be verified by the 
Architect/Engineer.  The Contractor is responsible for any errors, omissions or 
deviations from the Contract requirements; review of submittals in no way relieves the 
Contractor from his obligation to furnish required items according to the Drawings and 
Specifications. 
 

  4. Submit sufficient copies of documents.  Unless otherwise specified in the following 
paragraphs or in the Specifications, provide 6 copies in addition to the number the 
Contractor requires returned.  For portions of the project involving electrical or signal 
components, provide one additional copy (7 copies in addition to the number the 
Contractor requires returned). 

 
                   5.    Revise and resubmit submittals as required.  Identify all changes made since previous
   submittal.   
 
                   6.    A maximum of three (3) reviews will be conducted on any one submittal.  Submittals 

requiring more than three (3) reviews will be considered inadequate and result in a 
recovery of review expenses from the Contractor.   

 
                   7.    The Contractor shall assume the risk for material or equipment which is fabricated or  

delivered prior to approval.  No material or equipment shall be incorporated into the 
Work or included in periodic progress payments until approval has been obtained in the 
specified manner. 

 
 B. Transmittal Form and Numbering: 
 
                   1.    Transmit each submittal to the Architect/Engineer with a Transmittal Cover.   
 
                   2.    Sequentially number each transmittal form beginning with the number 1.  Re-submittals 

shall use the original number with an alphabetic suffix (i.e., 2A for first re-submittal of 
Submittal 2 or 15C for third re-submittal of Submittal 15).  Each submittal shall only 
contain one type of work, material, or equipment.  Mixed submittals will not be 
accepted. 

 
                   3.    Identify time nature of submittal, either ROUTINE or CRITICAL.   
 
                   4.    Identify variations from requirements of Contract Documents and identify product or 

system limitations. 
 
                   5.    For submittal numbering of video tapes, see paragraph 1.10 Video. 
 
 C. Transmittal Cover: 
 
                   1.    Transmittal Cover, certifying that the items have been reviewed in detail and are correct 

and in accordance with Contract Documents, except as noted by any requested 
variance.  A stamp may be used to print the information on the Transmittal Cover 
except for the Contractor’s signature.  Regardless of whether the transmittal cover is 
typed or stamped, the transmittal cover text shall be a minimum of fourteen (14) point. 

 
                 2.    As a minimum, Transmittal Cover information shall include: 
 
                              a. Contractor's name. 
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                              b.    Job number. 
                              c.    Submittal number. 
                              d.    Certification statement that the Contractor has reviewed the submittal and it is 

in compliance with the Contract Documents. 
e. Signature line for Contractor. 
f. Submittal type – routine or critical 

   
  3.     The bottom half of the Transmittal Cover shall be kept blank. 
 
1.03 SCHEDULE OF VALUES 
 
 A.  Submit a Schedule of Values in accordance with Section 01292 - Schedule of Values. 
  
1.04 CONSTRUCTION SCHEDULES 
 
 A. Submit Construction Schedules as provided in Project Manual. 
 
1.05 SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 
 
 A. Submit shop drawings in accordance with Section 01340 - Shop Drawings, Product Data, and  
                    Samples. 
 
1.06 OPERATIONS AND MAINTENANCE DATA 
 
 A. Submit Operations and Maintenance data in accordance with Section 01782 - Operations and 
                    Maintenance Data. 
 
1.07 MANUFACTURER'S CERTIFICATES 
 
 A. When required in Specification sections, submit manufacturers' certificate of compliance for 
        review by Engineer. 
 
 B. Transmittal Cover, as described in paragraph 1.02C, shall be placed on front page of the 
        certification. 
 
 C.  Submit supporting reference data, affidavits, and certifications as appropriate. 
 
 D. Certificates may be recent or previous test results on material or product, but must be 
        acceptable to Engineer. 
 
1.08 CONSTRUCTION PHOTOGRAPHS 
 
 A. Submit Construction Photographs in accordance with Section 01321 - Construction 
        Photographs. 
 
1.09 PROJECT RECORD DOCUMENTS 
 
 A. Submit Project Record Documents in accordance with Section 01785 - Project Record 
        Documents. 
 
1.10 VIDEO 
 
 A. Submit television video tapes as required in Section 02533 - Acceptance Testing for Sanitary 
        Sewers. 
 
 B.  Transmittal forms for video tapes shall be numbered sequentially beginning with T01, T02, T03,  
                    etc. 
 
1.11 DESIGN MIXES 
 
 A. When specified in Specifications, submit design mixes for review. 
 
 B. Transmittal Cover, as described in paragraph 1.02C, shall be placed on front page of each 
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        design mix. 
 
 C. Mark each design mix to identify proportions, gradations, and additives for each class and 
        type of design mix submitted.  Include applicable test results on samples for each mix. 
 
 D. Maintain a copy of approved design mixes at mixing plant. 
 
 
PART 2 P R O D U C T S  -  Not Used 
 
 
PART 3 E X E C U T I O N   
 
A.  Submittals made as part of this project will become a vital portion of the project record and will 

be referenced by the Owner for the useful life of the project.  All submittals shall be of high 
quality.  To this end, the following requirements are made: 

 
i. As much as possible, all catalog cuts and manufacturer’s information shall be original. 
 
ii. Copies, when required, shall be clean and entirely legible. 

 
iii. Neither facsimiles nor copies of facsimiles are to be included as part of any submittal.  

 
iv. Binders, if used, shall be rugged, lock-ring type.  Spine of binders shall be clearly 

labeled with the information outlined in items 1.02 C.2.a. through c. 
 
B.  Reviewed submittals shall be returned to Contractor for distribution to subcontractors and other 

trades as required.  As a minimum, submittals returned to the Contractor will be marked with 
review comments indicating findings of the review and giving instruction as to necessity of a re-
submittal.  The Engineer may, at his option, use a stamp for this purpose.  Detailed 
correspondence covering the review may also accompany returned submiitals. 

 
 
 

END OF SECTION 
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Section 01340 
 

SHOP DRAWINGS, PRODUCT DATA, AND SAMPLES 
 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 

A. Methods, schedule, and process to be followed for shop drawings, product data, and sample 
submittals. 

 
1.02 REQUIREMENT 
 

A. Submit shop drawings, product data and samples as required by the General Conditions and as 
designated in the Specifications using the procedures specified in Section 01330 – Submittal 
Procedures and the requirements of this Section. 

 
B. Shop drawings, product data and samples are not considered Contract Documents. 

 
1.03 SHOP DRAWING/SUBMITTAL SCHEDULE 
 

A. Submit a separate Shop Drawing/Submittal schedule at the same time the construction schedule is 
submitted.  List products, materials and equipment for which Shop Drawings and other submittals are 
required in the order in which they appear in the Specifications.  Including product data and sample 
submittals in schedule. 

 
1.04 SHOP DRAWINGS 
 

A. Submit shop drawings for review as required by the Specifications.   
 

B. Place Contractor’s Transmittal Cover on each drawing as described in Section 01330 – Submittal 
Procedures. 

 
C. On the drawings, show accurately and distinctly, the following: 

 
1. Field and erection dimensions clearly identified as such; 

 
2. Arrangement and section views; 

 
3. Relation to adjacent materials or structure, including complete information for making 

connections between work under this Contract and work under other contracts; 
 

4. Kinds of materials and finishes; 
 

5. Parts list and descriptions; 
 

6. Assembly drawings of equipment components and accessories showing their respective 
positions and relationships to the complete equipment package; 

 
7. Where necessary for clarity, identify details by reference to the Contract Drawings. 

 
D. Make drawings to scale providing a true representation of the specific equipment or item to be 

furnished. 
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1.05 PRODUCT DATA 
 

A. Submit product data for review as required in Specification sections. 
 
B. Place Contractor’s Transmittal Cover on each data item submitted, as described in Section 01330 – 

Submittal Procedures. 
 
C. Mark each copy to identify applicable products, models, and options to be used in this Project.  

Supplement manufacturers’ standard data to provide information unique to this Project, where 
required by the Specifications. 

 
D. For products specified only by reference standard, give manufacturers, trade name, model or catalog 

designation and applicable reference standard. 
 
1.06 SAMPLES 
 

A. Submit samples for review as required by the Specifications.   
 
B. Place Contractor’s Transmittal Cover on each sample as described in Section 01330 – Submittal 

Procedures. 
 
C. Submit the number of samples specified in Specifications. 

 
D. Reviewed samples which may be used in the Work are identified in Specifications. 

 
 
PART 2 PRODUCTS – Not Used 
 
PART 3 EXECUTION – Not Used 
 
 

END OF SECTION 
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Section 01422 
   

REFERENCE STANDARDS 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Section includes general quality assurance as related to Reference Standards and a list of 

references. 
 
1.02 QUALITY ASSURANCE 
 
 A. For Products or workmanship specified by association, trade, or Federal Standards, comply with 

requirements of the standard, except when more rigid requirements are specified or are 
required by applicable codes. 

 
 B. Conform to reference standard by date of issue current on the date of the Contract. 
 
 C. Request clarification from Engineer before proceeding should specified reference 
        standards conflict with Contract Documents. 
 
1.03 SCHEDULE OF REFERENCES 
 
   AASHTO American Association of State Highway 
                            and Transportation Officials 
                            444 North Capitol Street, N.W. 
                            Washington, DC  20001 
 
   ACI  American Concrete Institute 
                            P.O. Box 9094 
                            Farmington Hills, MI  48333-9094 
 
   AGC  Associated General Contractors of America 
                            1957 E Street, N.W. 
                            Washington, DC  20006 
 
   AI  Asphalt Institute 
                            Asphalt Institute Building 
                            College Park, MD  20740 
 
   AITC  American Institute of Timber Construction 
                            333 W. Hampden Avenue 
                            Englewood, CO  80110 
 
   AISC  American Institute of Steel Construction 
                            400 North Michigan Avenue 
                            Eighth Floor 
                            Chicago, IL  60611 
    
   AISI  American Iron and Steel Institute 
                            1000 16th Street, N.W. 
                            Washington, DC  20036 
 
   ASME  American Society of Mechanical Engineers 
                            345 East 47th Street 
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                            New York, NY  10017 
 
   ANSI  American National Standards Institute 
                            1430 Broadway 
                            New York, NY  10018 
 
   APA  American Plywood Association 
                            Box 11700 
                            Tacoma, WA  98411 
 
   API  American Petroleum Institute 
                            1220 L Street, N.W. 
                            Washington, DC  20005 
 
   AREA  American Railway Engineering Association 
                            50 F Street, N.W. 
                            Washington, DC  20001 
 
   ASTM  American Society for Testing and Materials 
                            1916 Race Street 
                            Philadelphia, PA  19103 
 
   AWPA  American Wood-Preservers' Association 
                            7735 Old Georgetown Road 
                            Bethesda, MD  20014 
 
   AWS  American Welding Society 
                            P.O. Box 35104 
                            Miami, FL  33135 
 
   AWWA  American Water Works Association 
                            6666 West Quincy Avenue 
                            Denver, CO  80235 
 
   CFR  Code of Federal Regulations 
                             
   CLFMI  Chain Link Fence Manufacturers Institute 
                            1101 Connecticut Avenue, N.W. 
                            Washington, DC  20036 
 
   CRSI  Concrete Reinforcing Steel Institute 
                            933 Plum Grove Road 
                            Schaumburg, IL  60173-4758 
 
   DIPRA  Ductile Iron Pipe Research Association 
 
   EJMA  Expansion Joint Manufacturers Association 
                            707 Westchester Avenue 
                            White Plains, NY  10604 
 
   FS  Federal Standardization Documents 
                            General Services Administration 
                            Specifications Unit (WFSIS) 
                            7th and D Streets, S.W. 
                            Washington, DC  20406 
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ICEA  Insulated Cable Engineer Association 
                            P.O. Box 440 
                            S. Yarmouth, MA  02664 
 
   IEEE  Institute of Electrical and Electronics Engineers 
                            445 Hoes Lane 
                            P.O. Box 1331 
                            Piscataway, NJ  0855-1331 
  
   ISA  International Society of Arboriculture 
                            303 West University 
                            P.O. Box GG 
                            Savoy, IL 61874 
 
   MIL  Military Specifications 
                            General Services Administration 
                            Specifications Unit (WFSIS) 
                            7th and D Streets, S.W. 
                            Washington, DC  20406 
 
   NACE  National Association of Corrosion Engineers 
                            1440 South Creek Drive 
                            Houston, TX  71084 
 
   NEMA  National Electrical Manufacturers' Association 
                            2101 L Street, N.W., Suite 300 
                            Washington, DC  20037 
 
   NFPA  National Fire Protection Association 
                            Batterymarch Park 
                            P.O. Box 9101 
                            Quincy, MA  02269-9101 
 
   NRMCA National Ready Mix Concrete Association 
 
   NSF  National Sanitary Foundation 
 
   OSHA  Occupational Safety Health Administration 
                            U.S. Department of Labor 
                            Government Printing Office 
                            Washington, DC  20402 
 
   PCA  Portland Cement Association 
                            5420 Old Orchard Road 
                            Skokie, IL  60077-1083 
     
   PCI  Prestressed Concrete Institute 
                            201 North Wacker Drive 
                          Chicago, IL  60606 
 
   SDI  Steel Deck Institute 
                             Box 9506 
                             Canton, OH  44711 
 
   SSPC  Steel Structures Painting Council 
                            4400 Fifth Avenue 
                            Pittsburgh, PA  15213 
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   TAC  Texas Administrative Code 
                             
   TxDOT  Texas Department of Transportation 
                            11th and Brazos 
                            Austin, TX   78701 2483 
 
   UL  Underwriters' Laboratories, Inc. 
                            333 Pfingsten Road 
                            Northbrook, IL  60062 
 
   UNI-BELL UNI-BELL Pipe Association 
                            2655 Villa Creek Drive, Suite 155 
                            Dallas, TX  75234 
 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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Section 01450 
 

CONTRACTOR'S QUALITY CONTROL 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Quality assurance and control of installation and manufacturer's field services and reports. 
 
1.02 MEASUREMENT AND PAYMENT 
 
 A. No payment will made for this item.  Include the cost of Contractor's quality control in 
        overhead cost for this project. 
 
1.03 QUALITY ASSURANCE/CONTROL OF INSTALLATION 
 
 A. Monitor quality control over suppliers, manufacturers, products, services, site conditions, and 
        workmanship, to produce Work of specified quality. 
 
 B. Comply fully with manufacturers' installation instructions, including each step in sequence. 
 
 C. Request clarification from Architect/Engineer before proceeding should manufacturers' 

instructions conflict with Contract Documents. 
 
 D. Comply with specified standards as minimum requirements for the Work except when more 
        stringent tolerances, codes, or specified requirements indicate higher standards or more 
        precise workmanship. 
 
 E. Perform work by persons qualified to produce the specified level of workmanship. 
 
1.04 REFERENCES 
 
 A. Obtain copies of standards and maintain at job site when required by individual Specification 
        sections. 
 
1.05 MANUFACTURERS' FIELD SERVICES AND REPORTS 
 
 A. When specified in individual Specification sections, provide material or product suppliers' or 
        manufacturers' technical representative to observe site conditions, conditions of surfaces and 
        installation, quality of workmanship, start-up of equipment, operator training, test, adjust, and 

balance of equipment as applicable, and to initiate operation, as required.  Conform to minimum 
time requirements for start-up operations and operator training if defined in Specification 
sections. 

 
 B. Manufacturer's representative shall report observations and site decisions or instructions given 

to applicators or installers that are supplemental or contrary to manufacturers' written 
instructions.  Submit report within 14 days of observation to Resident Project Representative for 
review. 

 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3     E X E C U T I O N  -  Not Used 
 

END OF SECTION 
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Section 01452 
 

INSPECTION SERVICES 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Inspection services and references 
 
1.02 INSPECTION 
 
 A. Engineer and/or Owner will appoint Resident Project Representative as a representative of the 

Owner to perform inspections, tests, and other services specified in individual specification 
Sections. 

 
 B. Alternately, Engineer and/or Owner may appoint, employ, and pay an independent firm to 

provide additional inspection, tests or construction management services as indicated in Section 
01454 - Testing Laboratory Services. 

 
 C. Reports will be submitted by the independent firm to Engineer, and Owner, indicating 

observations and results of tests and indicating compliance or non-compliance with Contract 
Documents. 

 
 D. Assist and cooperate with the Resident Project Representative; furnish samples of materials, 

design mix, equipment, tools, and storage. 
 
 E. Notify Resident Project Representative 24 hours prior to expected time for operations requiring 

services.  
 
 F. Sign and acknowledge observation or testing reports when requested by Resident Project 

Representative or independent firm. 
 
PART 2     P R O D U C T S  -  Not Used 
 
PART 3     E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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Section 01454 
 

TESTING LABORATORY SERVICES 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Testing laboratory services and Contractor responsibilities related to those services. 
 
1.02 REFERENCES 
 
 A. ASTM C 1077 - Standard Practice for Laboratories Testing Concrete and Concrete 
        Aggregates for Use in Construction and Criteria for Laboratory Evaluation. 
 
 B. ASTM D 3666 - Standard Specification for Minimum Requirements for Agencies Testing and 
        Inspecting Bituminous Paving Materials. 
 
 C. ASTM D 3740 - Standard Practice for Minimum Requirements for Agencies Engaged in the 
        Testing and/or Inspection of Soil and Rock as Used in Engineering Design and Construction. 
 
 D. ASTM E 329 - Specification for Minimum Requirements for Agencies Engaged the Testing 
        and/or Inspection of Materials Used in Construction. 
 
1.03 SELECTION AND PAYMENT 
 
 A. The Owner shall employ and pay for the services of an independent testing laboratory, or 

laboratories, to perform product and material quality control, perform in-place quality control and 
verification identified in individual Specification sections. 

 
 B. The Owner, with the assistance of the Engineer, shall have control of testing, sampling, and 

expenditures. 
 

C. All tests required by the project plans and specifications shall be included in a schedule of fees. 
 
D. The Contractor shall coordinate the services of the project’s Geotechnical Engineer of Record to 

conduct observation and testing of the subgrade preparation, and the selection, placement and 
compaction of select fill material.  The foundation excavations for structures shall be observed 
by the Geotechnical Engineer of Record prior to steel and/or concrete placement to assess that 
the foundation materials are capable of supporting the design loads and are consistent with the 
subsurface materials described in the project’s Geotechnical Engineering Study. 

 
E. Employment of a testing laboratory by the Owner shall not relieve Contractor of obligation to 

perform work in accordance with requirements of Contract Documents. 
 

F. Remedial work and re-testing costs, resulting from deficiencies in materials and/or 
workmanship, shall be borne by the Contractor.  Re-testing costs shall not be paid for from the 
allowance for field and laboratory testing. 

 
 
1.04 QUALIFICATION OF LABORATORY 
 
 A. Meet laboratory requirements of ASTM E 329 and applicable requirements of ASTM C 1077, 
        ASTM D 3666, and ASTM D 3740. 
  
 B. Where a laboratory subcontracts any part of the testing services, such work shall be placed 
        with a laboratory complying with the requirements of this Section. 
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1.05 LABORATORY REPORTS 
 

A. The testing laboratory shall provide and distribute copies of laboratory reports to the distribution 
list provided by the Engineer. 

 
 B. One copy of each laboratory report distributed or faxed to the Contractor shall be kept at the site 

field office for the duration of the project. 
 
 C. Before close of business on the working day following test completion and review, reports which 

indicate failing test results shall be transmitted immediately via fax from the testing laboratory to 
the material supplier, Contractor, Engineer and Resident Project Representative. 

 
1.06 LIMITS ON TESTING LABORATORY AUTHORITY 
 
 A. Laboratory may not release, revoke, alter, or enlarge on requirements of Contract Documents. 
 
 B. Laboratory may not approve or accept any portion of the Work. 
 
 C. Laboratory may not assume any duties of the Contractor. 
 
 D. Laboratory has no authority to stop the Work. 
 
1.07 CONTRACTOR RESPONSIBILITIES 
 
 A. Provide safe access to the Work and to manufacturer's facilities for the Engineer, Resident 

Project Representative and for testing laboratory personnel. 
 
 B. Provide to the testing laboratory a copy of the construction schedule and a copy of each update 
        to the construction schedule. 
 
 C. Notify the Resident Project Representative and the testing laboratory during normal working 

hours of the day previous to the expected time for operations requiring inspection and testing 
services.  If the Contractor fails to make timely prior notification, then the Contractor shall not 
proceed with the operations requiring inspection and testing services. 

 
 D. Notify the Resident Project Representative 24 hours in advance if the Specification requires the 

presence of the Resident Project Representative or testing laboratory for sampling or testing. 
 
 E. Request and monitor testing as required to provide timely results and to avoid delay to the 

Work.  Provide samples to the laboratory in sufficient time to allow the required test to be 
performed in accordance with specified test methods before the intended use of the material. 

 
 F. Cooperate with laboratory personnel in collecting samples on site.  Provide incidental labor and 

facilities for safe access to the Work to be tested; to obtain and handle samples at the site or at 
source of products to be tested; and to facilitate tests and inspections including storage and 
curing of test samples. 

 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N  
 
3.01 CONDUCTING TESTING 
 
 A. Laboratory sampling and testing specified in individual Specification sections shall conform to 

the latest issues of ASTM standards, TxDOT methods, or other recognized test standards as 
approved by the Engineer. 

 
 B. The requirements of this section shall also apply to those tests for approval of materials, for 
        mix designs,  and for quality control of materials as performed by the testing laboratories 
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        employed by the Owner. 
 

END OF SECTION 
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Section 01555 
 

TRAFFIC CONTROL AND REGULATION 
 
PART 1 GENERAL 
 
1.01 SECTION INCLUDES 
 
 A. Traffic Control and Regulation 
 
1.02 METHODS OF PAYMENT 
 

A. No separate payment will be made for traffic control and regulation.  Include the cost of traffic 
control and regulation in unit price for work requiring such control. 

B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 
this section is included in the total Stipulated Price. 

 
1.03 REFERENCES 
 
 A. Texas Manual of Uniform Traffic Control Devices (TMUTCD) 
 
 B. Texas Department of Transportation (TxDOT) permit (if applicable) 
 
 C. Railroad company permit(s) (if applicable) 
 
1.04 PERFORMANCE REQUIREMENTS 
 
 A. Provide all necessary signs, barricades, marking, lighting, and other equipment and supplies 

required to comply with the TMUTCD (and TxDOT permit, and/or Railroad Company permit, if 
applicable) 

 
 B. Provide all necessary certified flagmen required to comply with the TMUTCD (and TxDOT 

permit, if applicable) 
 
PART 2 PRODUCTS 
 
 A. Equipment and materials must be furnished, installed and operated by an experienced 

contractor regularly engaged in traffic control system design, installation and operation. 
 
 B. All equipment must be in good repair and operating order. 
 
 C. Sufficient standby equipment and materials shall be kept available to ensure continuous 

operation, where required. 
 
PART 3 EXECUTION 
 
 A. Provide labor, material, equipment, techniques and methods required to provide safe traffic 

control and regulation.  Monitor effectiveness of the installed system and its effect on adjacent 
property. 

 
 B. Notify, TxDOT and/or Railroad Company as required by the permit(s) (if applicable). 
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 C. Provide continuous system operation, including nights, weekends and holidays.  Arrange for 
appropriate backup if electrical power is primary energy source for traffic control system. 

 
 D. Remove system(s) upon completion of construction or when traffic control is no longer required. 
 
 

END OF SECTION 
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Section 01561 
 

TRENCH SAFETY SYSTEM 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Trench safety system for the construction of trench excavations. 
 
 B. Trench safety system for structural excavations which fall under provisions of State and 
        Federal trench safety laws. 
 
1.02 UNIT PRICES 
 

A. Measurement and payment for trench safety systems used on trench excavations is subsidiary 
to water, sanitary sewer and drainage connections as part of the Construction Management at 
Risk contract. 

B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 
this section is included in the total Stipulated Price. 

  
1.03 DEFINITIONS 
 

A. A trench shall be defined as a narrow excavation (in relation to its depth) made below the 
surface of the ground.  In general, the depth is greater than the width, but the width of a trench 

        (measured at the bottom) is not greater than 15 feet. 
 
 B. The trench safety system requirements will apply to larger open excavations if the erection of 

structures or other installations limits the space between the excavation slope and the 
installation to dimensions equivalent of a trench as defined. 

 
 C. Trench Safety Systems include but are not limited to sloping, sheeting, trench boxes or trench 

shields, sheet piling, cribbing, bracing, shoring, dewatering or diversion of water to provide 
adequate drainage. 

 
1.04 SUBMITTALS 
 
 A. Submittals shall conform to requirements of Section 01330 - Submittal Procedures. 
 

B. Submit a safety program specifically for the construction of trench excavation.  Design the 
trench safety program to be in accordance with OSHA 29CFR standards governing the 
presence and activities of individuals working in and around trench excavations. 

 
 C. Construction and shop drawings containing deviations from OSHA standards or special 
        designs shall be sealed by a licensed Engineer retained and paid by Contractor. 
 

D. Review of the safety program by the Engineer will only be in regard to compliance with this 
specification and will not constitute approval by the Engineer nor relieve Contractor of 
obligations under State and Federal trench safety regulations. 

 
1.05 REGULATORY REQUIREMENTS 
 

A. Install and maintain trench safety systems in accordance with the detail specifications set out       
in the provision of Excavations, Trenching, and Shoring, Federal Occupation Safety and Health 
Administration (OSHA) Standards, 29CFR, Part 1926, as amended.  The sections that are 
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incorporated into these specifications by reference include Sections 1926-650 through 1926-
652. 

 
B. The Contractor is responsible for obtaining a copy of the OSHA standards. 

 
 C. Legislation that has been enacted by the Texas Legislature with regard to Trench Safety 
        Systems, is hereby incorporated, by reference, into these specifications.  Refer to Texas Health 
        and Safety Code Chapter 756. 
 
1.06 INDEMNIFICATION 
 

A. Contractor shall indemnify and hold harmless the Owner and Engineer, their employees and 
agents, from any and all damages, costs (including, without limitation, legal fees, court costs, 
and the cost of investigation), judgements or claims by anyone for injury or death of persons 
resulting from the collapse or failure of trenches constructed under this Contract. 

 
B. Contractor acknowledges and agrees that this indemnity provision provides indemnity for the 

Owner and Engineer in case the Owner and Engineer is/are negligent either by act or omission 
in providing for trench safety, including, but not limited to safety program and design reviews, 
inspections, failures to issue stop work orders, and the hiring of the Contractor. 

 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N 
 
3.01 INSTALLATION 
 
 A. Install and maintain trench safety systems in accordance with provisions of OSHA 29CFR. 
 
 B. Install specially designed trench safety systems in accordance with the Contractor's Trench 
        Excavation Safety Program for the locations and conditions identified in the program. 
 
 C. A competent person, as identified in the Contractor's Trench Excavation Safety Program, shall 

verify that trench boxes and other premanufactured systems are certified for the actual 
installation conditions. 

 
3.02 INSPECTION 
 

A. Contractor, or Contractor's independently retained consultant, shall make daily inspections of 
the trench safety systems to ensure that the installed systems and operations meet OSHA 
29CFR and other personnel protection regulations requirements. 

 
 B. If evidence of possible cave-ins or slides is apparent, Contractor shall immediately stop work 

in the trench and move personnel to safe locations until the necessary precautions have been 
taken by Contractor to safeguard personnel entering the trench. 

 
 C. Maintain a permanent record of daily inspections. 
 
 
3.03 FIELD QUALITY CONTROL 
 
 A. Contractor shall verify specific applicability of the selected or specially designed trench safety 

systems to each field condition encountered on the project. Trenches must not be left open 
overnight. 

 
END OF SECTION 
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Section 01570 
 

TEXAS POLLUTANT DISCHARGE ELIMINATION SYSTEM 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Section describes the requirements for the documents to be prepared by the Contractor for the Texas 

Pollutant Discharge Elimination System program for construction storm water.  These documents are 
to be prepared, reviewed, and submitted to the Texas Commission on Environmental Quality (TCEQ) 
prior to commencing construction operations.  

 
1.02 UNIT PRICES 
 
 A. No separate payment will be made for work performed under this Section.  Include the cost of work 

performed under this Section in pay items of which this work is a component. 
 
1.03 REFERENCES 
 

A. Texas Commission on Environmental Quality – TPDES General Permit Number TXR150000  
 
B. Texas Department of Transportation – Storm Water Management Guidelines for Construction 

Activities 
 

PART 2 P R O D U C T S – Not Used 
 
PART 3 E X E C U T I O N 
 
3.01 TEXAS POLLUTANT DISCHARGE ELIMINATION SYSTEM 
 

A. The Contractor shall prepare the necessary forms, Storm Water Pollution Prevention Plan (SWPPP), 
and comply with the TPDES General Permit Number TXR150000 referenced in item 1.03 A of this 
specification. Copies must be provided to Owner. 

 
B. Copies of the Notice of Intent (NOI) with instructions, Notice of Termination (NOT) with instructions, 

and TPDES General Permit TXR150000 can be obtained from TPDES for the Contractor’s use. 
 
C. The Contractor must pay any required application fees and water quality fees as outlined in the 

TPDES General Permit TXR150000. 
 
3.02 PRECONSTRUCTION REVIEW AND SUBMITTALS 
 
 A. The Contractor shall submit to the Resident Project Representative a copy of the NOI prior to 

commencing construction.   
 
3.03 CONSTRUCTION REQUIREMENTS 
 
 A. The Contractor shall be responsible for preparation of applicable forms, payment of fees, and 

retaining records as outlined in the TPDES General Permit TXR150000. 
 

END OF SECTION 
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Section 01571 
 

STORM WATER POLLUTION PREVENTION PLAN 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Section describes the requirements for the documents to be prepared by the Contractor for the Storm 

Water Pollution Prevention Plan (SWPPP).  These documents are to be prepared and reviewed prior 
to commencing construction operations.  

 
1.02 UNIT PRICES 
 
 A. No separate payment will be made for work performed under this Section.  Include the cost of work 

performed under this Section in pay items of which this work is a component. 
 
1.03 REFERENCES 
 

A. Texas Commission on Environmental Quality – TPDES General Permit Number TXR150000 
 
B. Texas Department of Transportation – Storm Water Management Guidelines for Construction 

Activities 
 

 
PART 2 P R O D U C T S – Not Used 
 
PART 3 E X E C U T I O N 
 
3.01 STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 
 
 
 A. The Contractor shall prepare the SWPPP in accordance with the TPDES General Permit Number 

TXR15000 referenced in item 1.03 A of this specification. 
 
 B.  The Contractor shall prepare the SWPPP using structural and nonstructural control measures 

included in the Plans and Specifications throughout the construction and post construction periods.  
These control measures shall not be used as a substitute for the permanent pollution control 
measures unless otherwise directed by the Resident Project Representative in writing.  The control 
measures may include silt fences, straw bales, stabilized construction exits, or other structural or 
nonstructural storm water pollution controls.  Additional information regarding these controls can be 
found in the Texas Department of Transportation Manual referenced in item 1.03 B of this 
specification. 

 
 B. The SWPPP shall include at a minimum: 
 

1. A site map showing the areas of soil disturbance, areas not to be disturbed, drainage 
patterns, approximate slopes anticipated after major grading activities, locations where storm 
water discharges to surface waters (including wetlands) and/or leaves the project site, 
locations of structural and nonstructural controls for regulating the discharge of storm water 
pollutants, locations of waste, borrow, and equipment storage areas, and location where 
stabilization practices are expected to occur. 
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2. A description including the nature of the construction activity, a description of the intended 
sequence of major activities which disturb soils for major portions of the site (grubbing, 
excavation, grading, utilities and infrastructure installation), estimates of the total area of the 
site, and the total area of the site that is to be disturbed 

 
3. A description of the control measures that will be implemented as part of the construction 

activity to control pollutants in storm water discharges, and the general timing during the 
construction process that these measures will be implemented. 

 
4. A description of construction and waste materials expected to be stored on site with updates 

as appropriate.  The SWPPP shall also include a description of controls to reduce pollutants 
from these materials including storage practices to minimize exposure of the materials to 
storm water, and spill prevention and response. 

 
5. A description of pollutant sources from areas other than the construction site over which the 

Contractor has control for the project (including but not limited to dedicated asphalt plants, 
dedicated concrete plants, haul roads, and field offices), and the control measures 
implemented to reduce pollutants. 

 
 
3.02 PRECONSTRUCTION REVIEW AND SUBMITTALS 
 
 A. The Contractor shall review implementation of the SWPPP in a meeting with the Engineer and the 

Resident Project Representative prior to the start of construction. 
 
 B. The Contractor shall submit to the Resident Project Representative for acceptance schedules for 

accomplishment of the storm water pollution control measures in accordance with the SWPPP.  Work 
on the project shall not begin until the schedules for implementation of the controls and methods of 
operation have been reviewed and accepted in writing by the Resident Project Representative. 

 
3.03 CONSTRUCTION REQUIREMENTS 
 
 A. The Contractor shall be responsible for implementation, maintenance, and inspection of storm water 

pollution prevention control measures and other practices shown on the SWPPP, the Plan Drawings, 
or specified elsewhere in this or other Specifications. 

 
 B. The contractor shall effectively prevent and control erosion and sedimentation on the site at the 

earliest practicable time as outlined in the approved schedule and SWPPP.  Control measures, where 
applicable, will be implemented prior to the commencement of each construction operation or 
immediately after the area has been disturbed. 

 
END OF SECTION 
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Section 01572 
 

SOURCE CONTROLS FOR EROSION AND SEDIMENTATION 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Description of erosion and sediment control and other control-related practices which shall be utilized 
during construction activities. 

 
1.02 UNIT PRICES 
 

 A. No separate payment will be made for work performed under this Section.  Include cost of work 
performed under this Section in pay items of which this work is a component. 

 
 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N 
 
3.01 PREPARATION AND INSTALLATION 
 

 A. No clearing and grubbing or rough cutting shall be permitted until erosion and sediment control 
systems are in place, other than site work specifically directed by the Resident Project Representative 
to allow soil testing and surveying.  

 
 B. Equipment and vehicles shall be prohibited by the Contractor from maneuvering on areas outside of 

dedicated rights-of-way and easements for construction.  Damage caused by construction traffic to 
erosion and sediment control systems shall be repaired immediately by the Contractor. 

 
 C. The Contractor shall be responsible for collecting, storing, hauling, and disposing of spoil, silt, and 

waste materials as specified in this or other Specifications and in compliance with applicable federal, 
state, and local rules and regulations. 

 
 D. Contractor shall conduct all construction operations under this Contract in conformance with the 

erosion control practices described in the SWPPP, Drawings, and this Specification. 
 

 E. The Contractor shall install, maintain, and inspect erosion and sediment control measures and 
practices as specified in the SWPPP, Drawings, and in this or other Specifications. 

 
3.02 TOPSOIL PLACEMENT FOR EROSION AND SEDIMENT CONTROL SYSTEMS 
 

 A. When topsoil is specified as a component of another Specification, the Contractor shall conduct 
erosion control practices described in this Specification during topsoil placement operations. 

 
 1. When placing topsoil, maintain erosion and sediment control systems, such as swales, grade 

stabilization structures, berms, dikes, waterways, and sediment basins. 
 

 2. Maintain grades which have been previously established on areas to receive topsoil. 
 

 3. After the areas to receive topsoil have been brought to grade, and immediately prior to 
dumping and spreading the topsoil, loosen the subgrade by dicing or by scarifying to a depth 
of at least 2 inches to permit bonding of the topsoil to the subsoil. 
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  4. No sod or seed shall be placed on soil which has been treated with soil sterilants until 
sufficient time has elapsed to permit dissipation of toxic materials. 

 
3.03 SEDIMENT CONTROL MAINTENANCE 
 
 A. All erosion, sediment, and water pollution controls will be maintained in good working order.  A rain 

gauge provided by the Contractor shall be located on the project site.  Within 24 hours of a rainfall 
event of 0.5 inches or more as measured by the project rain gauge, the Contractor and the Resident 
Project Representative shall inspect the entire project to determine the condition of the control 
measures.  Sediment shall be removed and devices repaired as soon as practicable but no later than 
7 days after the surrounding ground has dried sufficiently to prevent further damage from equipment 
operations needed for repairs. 

 
 B. In the event of continuous rainfall over a 24 hour period, or other circumstances that preclude 

equipment operation in the area, the Contractor shall install additional backup storm water pollution 
control devices, as determined by the Resident Project Representative, by other appropriate methods. 
The Contractor shall remove sediment accumulations and deposit the spoils in an area approved by 
the Resident Project Representative as soon as practical and in accordance with the SWPPP.  Any 
corrective action needed for the control measures is to be accomplished in the sequence directed by 
the Resident Project Representative; however, areas adjacent to receiving waters shall generally have 
priority, followed by devices protecting storm sewer inlets. 

 
3.04 DUST CONTROL 
 

 A. Implement dust control methods to control dust creation and movement on construction sites and 
roads and to prevent airborne sediment from reaching receiving streams or storm water conveyance 
systems, to reduce on-site and off-site damage, to prevent health hazards, and to improve traffic 
safety. 

 
 B. Control blowing dust by using one or more of the following methods: 

 
 1. Mulches bound with chemical binders. 

 
 2. Temporary vegetative cover. 

 
 3. Spray-on adhesives on mineral soils when not used by traffic. 

 
 4. Tillage to roughen surface and bring clods to the surface. 

 
 5. Irrigation by water sprinkling. 

 
 6. Barriers using solid board fences, snow fences, burlap fences, crate walls, bales of straw, or 

similar materials. 
 

 C. Implement dust control methods immediately whenever dust can be observed blowing on the project 
site. 

 
3.05 KEEPING STREETS CLEAN 
 

 A. Keep streets clean of construction debris and mud carried by construction vehicles and equipment.  If 
necessary to keep the streets clean, install stabilized construction exits at construction, staging, 
storage, and disposal areas.  A vehicle/equipment wash area (stabilized with coarse aggregate) may 
be installed adjacent to the stabilized construction exit, as needed.  Release wash water into a 
drainage swale or inlet protected by erosion and sediment control measures.  Construction exit and 
wash areas are specified in Section 01575 - Stabilized Construction Exit. 
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 B. In lieu of or in addition to stabilized construction exits, shovel or sweep the pavement to the extent 
necessary to keep the street clean.  Waterhosing or sweeping of debris and mud off of the street into 
adjacent areas is not allowed. 

 
3.06 EQUIPMENT MAINTENANCE AND REPAIR 
 

 A. Confine maintenance and repair of construction machinery and equipment to areas specifically 
designated for that purpose.  Locate such areas so that oils, gasoline, grease, solvents, and other 
potential pollutants cannot be washed directly into receiving streams or storm water conveyance 
systems.  Provide these areas with adequate waste disposal receptacles for liquid as well as solid 
waste.  Clean and inspect maintenance areas daily. 

 
 B. On a construction site where designated equipment maintenance areas are not feasible, take 

precautions during each individual repair or maintenance operation to prevent potential pollutants from 
washing into streams or conveyance systems.  Provide temporary waste disposal receptacles. 

 
3.07 WASTE COLLECTION AND DISPOSAL 
 

 A. Contractor shall formulate and implement a plan for the collection and disposal of waste materials on 
the construction site.  In plan, designate locations for trash and waste receptacles and establish a 
collection schedule.  Methods for ultimate disposal of waste shall be specified and carried out in 
accordance with applicable local, state, and federal health and safety regulations.  Make special 
provisions for the collection and disposal of liquid wastes and toxic or hazardous materials. 

 
 B. Keep receptacles and waste collection areas neat and orderly to the extent possible.  Waste shall not 

be allowed to overflow its container or accumulate from day-to-day.  Locate trash collection points 
where they will least likely be affected by concentrated storm water runoff. 

 
3.08 WASHING AREAS 
 

 A. Vehicles such as concrete delivery trucks or dump trucks and other construction equipment shall not 
be washed at locations where the runoff will flow directly into a watercourse or storm water 
conveyance system.  Designate special areas for washing vehicles.  Locate these areas where the 
wash water will spread out and evaporate or infiltrate directly into the ground, or where the runoff can 
be collected in a temporary holding or seepage basin.  Beneath wash areas construct a gravel or rock 
base to minimize mud production. 

 
3.09 STORAGE OF CONSTRUCTION MATERIALS AND CHEMICALS 
 

 A. Isolate sites where chemicals, cements, solvents, paints, or other potential water pollutants are stored 
in areas where they will not cause runoff pollution. 

 
 B. Store toxic chemicals and materials, such as pesticides, paints, and acids in accordance with 

manufacturers’ guidelines.  Protect groundwater resources from leaching by placing a plastic mat, 
packed clay, tar paper, or other impervious materials on any areas where toxic liquids are to be 
opened and stored. 

 
3.10 DEMOLITION AREAS 
 

 A. Demolition activities which create large amounts of dust with significant concentrations of heavy 
metals or other toxic pollutants shall use dust control techniques to limit transport of airborne 
pollutants.  However, water or slurry used to control dust contaminated with heavy metals or toxic 
pollutants shall be retained on the site and shall not be allowed to run directly into watercourses or 
storm water conveyance systems.  Methods of ultimate disposal of these materials shall be carried out 
in accordance with applicable local, state, and federal health and safety regulations. 
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3.11 SANITARY FACILITIES 
 

 A. Provide and maintain sanitary facilities for persons on the job site; comply with the regulations of State 
and local departments of health. 

 
 B. Enforce the use of sanitary facilities by construction personnel at the job site.  Such facilities shall be 

enclosed.  Pit-type toilets will not be permitted.  No discharge will be allowed form these facilities.  
Collect and store sewage and waste so as not to cause a nuisance or health problem; have sewer and 
waste hauled off-site and properly disposed in accordance with City regulations. 

 
 C. Located toilets near the Work site and secluded from view insofar as possible.  Keep toilets clean and 

supplied throughout the course of the Work. 
 
3.12 PESTICIDES 
 

 A. Use and store pesticides during construction in accordance with manufacturers’ guidelines and with 
local, state, and federal regulations.  Avoid overuse of pesticides which could produce contaminated 
runoff.  Take great care to prevent accidental spillage.  Never wash pesticide containers in or near 
flowing streams or storm water conveyance systems. 

 
 

END OF SECTION 
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Section 01573 
 

FILTER FABRIC FENCE 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Installation of erosion and sediment control filter fabric fences used during construction and until final 
development of the site.  The purpose of filter fabric fences is to contain pollutants from overland flow. 
Filter fabric fences are not for use in channelized flow areas. 

 
1.02 UNIT PRICES 
 

 A. No separate payment will be made for Filter Fabric Fence under this section.  Include payment in unit 
price for related sections. 

 
1.03 SUBMITTALS 
 

 A. Manufacturer’s catalog sheets and other product data on geotextile fabric. 
 
1.04 REFERENCES 
 

 A. ASTM D3786 - Standard Test Method for Hydraulic Bursting Strength for Knitted Goods and 
Nonwoven Fabrics 

 
 B. ASTM D4632 - Standard Test Method for Grab Breaking Load and Elongation of Geotextiles 

 
PART 2 P R O D U C T S 
 
2.01 FILTER FABRIC 
 

 A. Provide woven or nonwoven geotextile filter fabric made of polypropylene, polyethylene, ethylene, or 
polyamide material. 

 
 B. Geotextile fabric shall have grab strength of 100 psi in any principal direction (ASTM D-4632), Mullen 

burst strength exceeding 200 psi (ASTM D-3786), and the equivalent opening size between 50 and 
140. 

 
 C. Filter fabric material shall contain ultraviolet inhibitors and stabilizers to provide a minimum of 6  

months of expected usable construction life at a temperature range of 0 degrees F to 120 degrees F. 
 

 D. Representative Manufacturers:  Mirafi, Inc., or equal. 
 
PART 3 E X E C U T I O N 
 
3.01 PREPARATION AND INSTALLATION 
 

 A. Provide erosion and sediment control systems at the locations shown on the SWPPP.  Such systems 
shall be of the type indicated and shall be constructed in accordance with the requirements shown on 
the Drawings and specified in this Section. 

 
 B. No clearing and grubbing or rough cutting shall be permitted until erosion and sediment control 

systems are in place, other than site work specifically directed by the Resident Project Representative 
to allow soil testing and surveying. 
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 C. Maintain existing erosion and sediment control systems located within the project site until acceptance 
of the project or until directed by the Resident Project Representative to remove and discard the 
existing system. 

 
 D. Regularly inspect and repair or replace damaged components of filter fabric fences as specified in this  

Section.  Unless otherwise directed, maintain the erosion and sediment control systems until the 
project area stabilization is accepted by the City.  Remove erosion and sediment control systems 
promptly when directed by the Resident Project Representative.  Discard removed materials off site. 

 
 E. Remove sediment deposits and dispose of them at the designated spoil site for the project.  If a 

project spoil site is not designated on the Drawings, dispose of sediment off site at a location not in or 
adjacent to a stream or floodplain.  Off-site disposal is the responsibility of the Contractor.  Sediment 
to be placed at the project site should be spread evenly throughout the site, compacted and stabilized. 
Sediment shall not be allowed to flush into a stream or drainage way.  If sediment has been 
contaminated, it shall be disposed of in accordance with existing federal, state, and local rules and 
regulations. 

 
 F. Equipment and vehicles shall be prohibited by the Contractor from maneuvering on areas outside of 

dedicated rights-of-way and easements for construction.  Damage caused by construction traffic to 
erosion and sediment control systems shall be repaired immediately. 

 
 G. Conduct all construction operations under this Contract in conformance with the erosion control 

practices described in Section 01572- Source Controls for Erosion and Sedimentation. 
 
3.02 CONSTRUCTION METHODS 
 

 A. Provide filter fabric fence systems in accordance with the Drawing detail for Filter Fabric Fences.  
Filter fabric fences shall be installed in such a manner that surface runoff will percolate through the 
system in sheet flow fashion and allow sediment to be retained and accumulated. 

 
 B. Attach the filter fabric to steel posts spaced 6 to 8 feet and embedded a minimum of 18 inches.  Steel 

posts shall have a minimum length of 4 feet.  If filter fabric is factory preassembled with support 
netting, then maximum spacing allowable is 8 feet.  Install stakes at a slight angle toward the source 
of anticipated runoff. 

 
 C. Trench in the toe of the filter fabric fence with a spade or mechanical trencher so that the downward 

face of the trench is flat and perpendicular to the direction of flow.  The v-trench configuration as 
shown on the Drawings may also be used.  Lay filter fabric along the edges of the trench.  Backfill and 
compact trench. 

 
 D. Filter fabric fence shall have a minimum height of 18 inches and a maximum height of 36 inches 

above natural ground. 
 

 E. Provide the filter fabric in continuous rolls and cut to the length of the fence to minimize the use of 
joints.  When joints are necessary, splice the fabric together only at a support post with a minimum 6-
inch overlap and seal securely. 

 
 F. Inspect sediment filter barrier systems after each rainfall, daily during periods of prolonged rainfall, 

and at a minimum once each week.  Repair or replace damaged sections immediately.  Remove 
sediment deposits when silt reaches a depth one-third the height of the fence or 6 inches, whichever 
is less. 

 
 

END OF SECTION 
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Section 01575 
 

STABILIZED CONSTRUCTION EXIT 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Installation of erosion and sediment control for stabilized construction exits used during construction 
and until final development of the site. 

 
1.02 SUBMITTALS 
 

 A. Manufacturer’s catalog sheets and other product data on geotextile fabric. 
 

 B. Sieve analysis of aggregates conforming to requirements of this Specification. 
 
1.03 UNIT PRICES 
 

 A. No separate payment will be made for work performed under this Section.  Include cost of work 
performed under this Section in pay items for which this work is a component. 

 
1.04 REFERENCES 
 

 A. ASTM D 4632 - Standard Test Method for Grab Breaking Load and Elongation of Geotextiles. 
 
PART 2 P R O D U C T S 
 
2.01 GEOTEXTILE FABRIC 
 

 A. Provide woven or nonwoven geotextile fabric made of either polypropylene, polyethylene, ethylene, or 
polyamide material. 

 
 B. Geotextile fabric shall have a minimum grab strength of 270 psi in any principal direction (ASTM D-

4632), and the equivalent opening size between 50 and 140. 
 

 C. Both the geotextile and threads shall be resistant to chemical attack, mildew, and rot and shall contain 
ultraviolet ray inhibitors and stabilizers to provide a minimum of 6 months of expected usable life at a 
temperature range of 0°F to 120°F. 

 
D. Representative Manufacturers:  Mirafi, Inc., or equal.  
 

2.02 COARSE AGGREGATES 
 

 A. Coarse aggregate shall consist of crushed stone, gravel, crushed blast furnace slag, or a combination 
of these materials.  Aggregate shall be composed of clean, hard, durable materials free from adherent 
coatings, salt, alkali, dirt, clay, loam, shale, soft or flaky materials, or organic and injurious matter. 

 
 B. Coarse aggregates shall conform to the following gradation requirements. 

 
      Sieve Size   Percent Retained 
   (Square Mesh)        (By Weight)     

2-1/2”        0 
2”         0 -  20 
1-1/2”        15 -  50 
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3/4”         60 -  80 
No. 4        95 - 100 

 
PART 3 E X E C U T I O N 
 
3.01 PREPARATION AND INSTALLATION 
 

 A. If necessary to keep the street clean of mud carried by construction vehicles and equipment, 
Contractor shall provide stabilized construction roads and exits at the construction, staging, parking, 
storage, and disposal areas.  Such erosion and sediment controls shall be constructed in accordance 
with the details shown on the Drawings and specified in this Section. 

 
 B. No clearing and grubbing or rough cutting shall be permitted until erosion and sediment control 

systems are in place, other than as specifically directed by the Resident Project Representative to 
allow soil testing and surveying. 

 
 C. Maintain existing erosion and sediment control systems located within the project site until acceptance 

of the project or until directed by the Resident Project Representative to remove and discard the 
existing system. 

 
 D. Regularly inspect and repair or replace components of stabilized construction exits.  Unless otherwise 

directed, maintain the stabilized construction roads and exits until the project is accepted by the City.  
Remove stabilized construction roads and exits promptly when directed by the Resident Project 
Representative.  Discard removed materials off site. 

 
 E. Equipment and vehicles shall be prohibited by the Contractor from maneuvering on areas outside of 

dedicated rights-of-way and easements for construction.  Damage caused by construction traffic to 
erosion and sediment control systems shall be repaired immediately. 

 
 F. Conduct all construction operation under this Contract in conformance with the erosion control 

practices described in the Specification 01572 - Source Controls for Erosion and Sedimentation. 
 
3.02 CONSTRUCTION METHODS 
 

 A. Provide stabilized construction exits, and truck washing areas when approved by Resident Project 
Representative, of the sizes and locations where shown on SWPPP or as specified in this Section. 

 
 B. Vehicles leaving construction areas shall have their tires cleaned to remove sediment prior to 

entrance onto public right-of-way.  When washing is needed to remove sediment, Contractor shall 
construct a truck washing area.  Truck washing shall be done on stabilized areas which drain into a 
drainage system protected by erosion and sediment control measures. 

 
 C. Details for stabilized construction exit shall be shown on the SWPPP.  Construction of all other 

stabilized areas shall be to the same requirements.  Roadway width shall be at least 14 feet for one-
way traffic and 20 feet for two-way traffic and shall be sufficient for all ingress and egress.  Furnish 
and place geotextile fabric as a permeable separator to prevent mixing of coarse aggregate with 
underlaying soil.  Exposure of geotextile fabric to the elements between laydown and cover shall be a 
maximum of 14 days to minimize damage potential. 

 
 D. Roads and parking areas shall be graded to provide sufficient drainage away from stabilized areas.   

Use sandbags, gravel, boards, or similar methods to prevent sediment from entering public right-of-
way, receiving stream or storm water conveyance system. 

 
 E. The stabilized areas shall be inspected and maintained daily.  Provide periodic top dressing with 

additional coarse aggregates to maintain the required depth.  Repair and clean out damaged control 
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measures used to trap sediment.  All sediment spilled, dropped, washed, or tracked onto public right-
of-way shall be removed immediately. 

 
 F. The length of the stabilized area shall be as shown on the SWPPP, but not less than 50 feet.  The 

thickness shall not be less than 8 inches.  The width shall not be less than the full width of all points of 
ingress or egress. 

 
 G. Stabilization for other areas shall have the same coarse aggregate, thickness, and width requirements 

as the stabilized construction exit, except where shown otherwise on the SWPPP. 
 

 H. Stabilized area may be widened or lengthened to accommodate truck washing area when authorized 
by Resident Project Representative. 

 
 I. Alternative methods of construction may be utilized when shown on SWPPP, or when approved by the 

Resident Project Representative.  These methods include the following: 
 

 1. Cement-Stabilized Soil - Compacted cement-stabilized soil or other fill material in an 
application thickness of at least 8 inches. 

 
 2. Wood Mats/Mud Mats - Oak or other hardwood timbers placed edge-to-edge and across 

support wooden beams which are placed on top of existing soil in an application thickness of 
at least 6 inches. 

 
 3. Steel Mats - Perforated mats placed across perpendicular support members.  

 
 

END OF SECTION 
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Section 01576 
 

WASTE MATERIAL DISPOSAL 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Disposal of waste material and salvageable material. 
 
1.02 UNIT PRICES 
 
 A.   No separate payment will be made for waste material disposal under this Section.    
  Include payment in unit price for related sections. 
 
1.03 SUBMITTALS 
 
 A. Submittals shall conform to requirements of Section 01330 - Submittal Procedures. 
 
 B. Obtain and submit disposal permits for proposed disposal sites if required by local   
  ordinances. 
 
 C. Submit a copy of written permission from property owner, along with description of   
  property, prior to disposal of excess material adjacent to the Project.  Submit a written  
  and signed release from property owner upon completion of disposal work. 
 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N 
 
3.01 SALVAGEABLE MATERIAL 
 
 A. Excavated Material:  When indicated on Drawings, load, haul, and deposit excavated  
  material at a location or locations shown on Drawings outside the limits of Project. 
 
 B. Other Salvageable Materials:  Conform to requirements of individual Specification   
  Sections. 
        
3.02 EXCESS MATERIAL 
 
 A.    Vegetation, rubble, broken concrete, debris, asphaltic concrete pavement, excess soil,  
  and other materials not designated for salvage, shall become the property of Contractor  
  and shall be removed from the job site and legally disposed of. 
 
 B. Excess soil may be deposited on private property adjacent to the Project when written 
  permission is obtained from property owner.  See Paragraph 1.03 C above. 
 
 C. Waste materials shall be removed from the site on a daily basis, such that the site is 
  maintained in a neat and orderly condition. 
 
 

END OF SECTION 
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SECTION 01577 

STRAW BALE FENCE 

PART 1 G E N E R A L 

1.01 SECTION INCLUDES 

 A. This Section includes the furnishing, installation and maintenance of straw bale fences for erosion and 
sedimentation control utilized during construction and prior to the final development of the site. 

1.02  UNIT PRICES 

 A. No separate payment for work performed under this Section.  Include cost of work performed under 
this Section in Contract prices bid for items of which this work is a component. 

1.03 REFERENCES – Not Used 

PART 2  P R O D U C T S – Not Use 

PART 3 E X E C U T I O N 

3.01 GENERAL 

 A. Provide erosion and sedimentation control systems at the location(s) shown on SWPPP.  Such 
systems to be of the type indicated and to be constructed in accordance with the requirements shown 
in the Plans and specified within this Section. 

 B. No clearing and grubbing or rough cutting, other than as specifically directed by the Resident Project 
Representative to allow soil testing and surveying, to be permitted until erosion and sedimentation 
control systems are in place. 

 C. Maintain existing erosion and sedimentation control systems located within the project site installed by 
others prior to start of construction under this contract until acceptance of the project or until directed 
by the Resident Project Representative to remove and discard the existing systems. 

 D. Inspect and repair or replace components of all erosion and sedimentation control systems as 
specified within this Section.  Unless otherwise directed, maintain the erosion and sedimentation 
control systems promptly when directed by the Resident Project Representative.  Discard removed 
materials offsite. 

 E. Remove and dispose sediment deposits at the project spoil site.  If a project spoil site is not 
designated on Plans, dispose of sediment offsite at location not in or adjacent to stream or floodplain. 
Off site disposal will be the responsibility of the Contractor.  Sediment to be placed at the project site 
should be spread, compacted and stabilized as directed by the Resident Project Representative.  
Sediment shall not be allowed to flush into stream or drainage way.  If sediment has been 
contaminated, it must be disposed of in accordance with existing federal, state and local regulations. 

 F. Equipment and vehicles be prohibited by the Contractor from maneuvering on areas outside of 
dedicated rights-of-way and easements for construction.  Damages caused by construction traffic to 
erosion and sedimentation control system to be repaired immediately. 

3.02 (NOT USED) 
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3.03 CONSTRUCTION REQUIREMENTS 

 A. Provide straw bale fences at locations shown on the SWPPP.  Straw bale fences shall be installed in 
such a manner that surface runoff will percolate through the system in sheet flow fashion and allow 
sediment to be retained and accumulated. 

 B. Bind bales with either wire, nylon, or polypropylene rope tied across the straw bales.  Jute or cotton 
binding is not allowed. 

 C. Place bales in a row with ends tightly abutting the adjacent bales.  Place bales with bindings parallel to 
ground surface. 

 D. Embed each bale in the soil a minimum of 4-inches, where possible. 

 E. Anchor bales securely in place with 2-3/8-inch rebar stakes driven through the bales. The first stake in 
each bale to be angled toward previously laid bale to force bales together. 

 F. Fill the gaps between bales with straw to prevent sediment from escaping between bales.  Wedge 
carefully in order not to separate bales. 

 G. Inspect straw bale fences after each rainfall, daily during periods of prolonged rainfall, or at a 
minimum of once a week.  Repair or replace damaged sections immediately.  Remove sediment 
deposits when silt reaches one-third of the height of the fence. 

 

END OF SECTION 
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Section 01578 
 

CONTROL OF GROUND WATER AND SURFACE WATER 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Dewatering, depressurizing, draining, and maintaining trenches, shaft excavations, structural 

excavations, and foundation beds in a stable condition, and controlling ground water conditions for 
tunnel excavations. 

 
 B. Protecting work against surface runoff and rising flood waters. 
 
 C. Disposing of removed water. 
 
1.02 METHOD OF PAYMENT 
 
 A. No separate payment will be made for control of ground water and surface water.  Include the 
  cost to control ground water and surface water in unit price for work in related sections. 
 
1.03 REFERENCES 
 
 A. ASTM D 698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, 

Using 5.5-lb (2.49 kg) Rammer and 12-inch (304.8 mm) Drop. 
 
 B. Federal Regulations, 29 CFR Part 1926, Standards-Excavation, Occupational Safety and 
  Health Administration (OSHA). 
 
 C. Federal Register 40 CFR (Vol. 55, No. 222) Part 122, EPA Administered Permit Programs 
  (NPDES), Para.122.26(b)(14) Storm Water Discharge. 
  
 D. Texas Commission of Environmental Quality, TCEQ General Permit Number TX150000 Relating to 

Discharges from Construction Activities. 
 
1.04 DEFINITIONS 
 
 A. Ground water control includes both dewatering and depressurization of water-bearing soil 
  layers. 
 
                   1.    Dewatering includes lowering the water table and intercepting seepage which would 
              otherwise emerge from slopes or bottoms of excavations, or into tunnels and shafts, 

and disposing of removed water.  The intent of dewatering is to increase stability of tunnel 
excavations and excavated slopes; prevent dislocation of material from slopes or bottoms of 
excavations; reduce lateral loads on sheeting and bracing; improve excavating and hauling 
characteristics of excavated material; prevent failure or heaving of the bottom of excavations; 
and to provide suitable conditions for placement of backfill materials and construction of 
structures and other installations. 

 
                   2. Depressurization includes reduction in piezometric pressure within strata not controlled by 

dewatering alone, as required to prevent failure or heaving of excavation bottom or instability 
of tunnel excavations. 

 
 B. Excavation drainage includes keeping excavations free of surface and seepage water. 
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 C. Surface drainage includes use of temporary drainage ditches and dikes and installation of 
        temporary culverts and sump pumps with discharge lines as required to protect the Work from 
  any source of surface water.  
 D. Equipment and instrumentation for monitoring and control of the ground water control system 
  includes piezometers and monitoring wells, and devices, such as flow meters, for observing 
        and recording flow rates. 
 
1.05 PERFORMANCE REQUIREMENTS 
 
 A. Conduct surface and subsurface investigations to identify ground water and surface water conditions 

and to provide parameters for design, installation, and operation of control systems. 
 
 B. Design a ground water control system, compatible with requirements of Federal Regulations 
  29 CFR Part 1926 and Section 01561 - Trench Safety Systems, to produce the following results: 
 
                   1. Effectively reduce the hydrostatic pressure affecting: 
                               a.   Excavations. 
                               b.   Tunnel excavation, face stability or seepage into tunnels.   
 
                   2. Develop a substantially dry and stable subgrade for subsequent construction operations. 
 
                   3. Preclude damage to adjacent properties, buildings, structures, utilities, installed facilities, and 

other work. 
 
                   4. Prevent the loss of fines, seepage, boils, quick condition, or softening of the foundation 

strata. 
 
                   5. Maintain stability of sides and bottom of excavations. 
 
 C. Provide ground water control systems that may include single-stage or multiple-stage well point 

systems, eductor and ejector-type systems, deep wells, or combinations of these equipment types.   
 
 D. Provide drainage of seepage water and surface water, as well as water from any other source 

entering the excavation.  Excavation drainage may include placement of drainage materials, such as 
crushed stone and filter fabric, together with sump pumping. 

 
 E. Provide ditches, berms, pumps and other methods necessary to divert and drain surface water 
  from excavation and other work areas. 
 
 F. Locate ground water control and drainage systems so as not to interfere with utilities, construction 

operations, adjacent properties, or adjacent water wells. 
 
 G. Assume sole responsibility for ground water and surface water control systems and for any loss or 

damage resulting from partial or complete failure of protective measures and any settlement or 
resultant damage caused by the control operations.  Modify control systems or operations if they 
cause or threaten to cause damage to new construction, existing site improvements, adjacent 
property, or adjacent water wells, or affect potentially contaminated areas.  Repair damage caused by 
control systems or resulting from failure of the system to protect property as required. 

 
1.06 SUBMITTALS 
 
 A. Submittals shall conform to requirements of Section 01330 - Submittals. 
 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT CONTROL OF GROUNDWATER 

                                                AND SURFACE WATER 
 

01578-3 
03/02/15 

 B. Submit a Ground Water and Surface Water Control Plan for review by the Engineer prior to start of 
any field work.  Submit a plan to include the following:  

 
  1. Results of subsurface investigation and description of the extent and characteristics of 
   water bearing layers subject to ground water control. 
 
  2. Excavation drainage methods including typical drainage layers, sump pump application and 

other necessary means. 
 
  3. Surface water control and drainage installations. 
 
  4. Proposed methods and locations for disposing of removed water. 
 
1.07 ENVIRONMENTAL REQUIREMENTS 
 
 A. Comply with requirements of agencies having jurisdiction. 
 
 B. Obtain permit from TCEQ under the Texas Pollutant Discharge Elimination System (TPDES), for 

storm water discharge from construction sites.  Refer to Section 01570 – Texas Pollutant Discharge 
Elimination System.  (If Applicable) 

 
 C. Monitor ground water discharge for contamination while performing pumping in the vicinity of 

potentially contaminated sites. 
 
PART 2 P R O D U C T S 
 
2.01 EQUIPMENT AND MATERIALS 
 
 A. Equipment and materials are at the option of Contractor as necessary to achieve desired results 

for control of ground and surface water. 
 
 B. Eductors, well points, or deep wells, where used, must be furnished, installed and operated by 

an experienced contractor regularly engaged in ground water control system design, installation, and 
operation. 

 
 C. All equipment must be in good repair and operating order. 
 
 D. Sufficient standby equipment and materials shall be kept available to ensure continuous operation, 

where required. 
 
PART 3 E X E C U T I O N 
 
3.01 GROUND WATER CONTROL 
 
 A. Provide labor, material, equipment, techniques and methods to lower, control and manage ground 

water in a manner compatible with construction methods and site conditions.  Monitor effectiveness of 
the installed system and its effect on adjacent property. 

 
 B. Install, operate, and maintain ground water control systems in accordance with the Ground Water and 

Surface Water Control Plan.  Notify Engineer in writing of any changes made to accommodate field 
conditions and changes to the Work.  Provide revised drawings and calculations with such 
notification. 

 
 C. Provide for continuous system operation, including nights, weekends, and holidays.  Arrange for 

appropriate backup if electrical power is primary energy source for dewatering system. 
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 D. Remove system upon completion of construction or when dewatering and control of surface or 

ground water is no longer required. 
 
 E. Compact backfill to not less than 95 percent of the maximum dry density in accordance with ASTM D 

698. 
 
3.02 EXCAVATION DRAINAGE 
 
 A. Contractor may use excavation drainage methods if necessary to achieve well drained conditions.  

The excavation drainage may consist of a layer of crushed stone and filter fabric, and sump pumping 
in combination with sufficient wells for ground water control to maintain stable excavation and backfill 
conditions. 

 
3.03 SURFACE WATER CONTROL 
 
 A. Intercept surface water and divert it away from excavations through use of dikes, ditches, curb 

walls, pipes, sumps or other approved means.  The requirement includes temporary works required to 
protect adjoining properties from surface drainage caused by construction operations. 

 
 B. Divert surface water and seepage water into sumps and pump it into drainage channels or storm 

drains, when approved by agencies having jurisdiction.  Provide settling basins when required by 
such agencies. 

 
 

END OF SECTION 
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Section 01610 
 

BASIC PRODUCT REQUIREMENTS 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Requirements for transportation, delivery, handling, and storage of materials and equipment. 
 
1.02 PRODUCTS 
 
 A. Products:  Means material, equipment, or systems forming the Work.  Does not include 
  machinery and equipment used for preparation, fabrication, conveying and erection of the 
  Work.  Products may also include existing materials or components designated for reuse. 
 
 B. Do not reuse materials and equipment, designated to be removed, except as specified by the 
  Contract Documents. 
 
 C. Provide equipment and components from the fewest number of manufacturers as is practical, 

in order to simplify spare parts inventory and to allow for maximum interchangeability of 
components.  For multiple components of the same size, type or application, use the same 
make and model of component throughout the project. 

 
1.03 TRANSPORTATION 
 
 A. Make arrangements for transportation, delivery, and handling of equipment and materials 

required for timely completion of the Work. 
 
 B. Transport and handle products in accordance with instructions. 
 
 C. Consign and address shipping documents to the proper party giving name of Project and street 

address.  Shipments shall be delivered to the Contractor. 
 
1.04 DELIVERY 
 
 A. Arrange deliveries of products to accommodate the short term site completion schedules and in 

ample time to facilitate inspection prior to installation.  Avoid deliveries that cause unnecessarily 
lengthy use of limited storage space. 

 
 B. Coordinate deliveries to avoid conflict with Work and conditions at the site and to accommodate 

the following: 
 
  1. Work of other contractors or the Owner. 
 
  2. Limitations of storage space. 
 
  3. Availability of equipment and personnel for handling products. 
 
  4. Owner's use of premises. 
 
 C. Have products delivered to the site in manufacturer's original, unopened, labeled containers. 
 
 D. Immediately upon delivery, inspect shipment to assure: 
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  1. Product complies with requirements of Contract Documents. 
 
  2. Quantities are correct. 
 
  3. Containers and packages are intact; labels are legible. 
 
  4. Products are properly protected and undamaged. 
 
1.05 PRODUCT HANDLING 
 
 A. Coordinate the off-loading of materials and equipment delivered to the job site.  If necessary to 

move stored materials and equipment during construction, Contractor shall relocate materials 
and equipment at no additional cost to the Owner. 

 
 B. Provide equipment and personnel necessary to handle products, including those provided by 

the Owner, by methods to prevent damage to products or packaging. 
 
 C. Provide additional protection during handling as necessary to prevent breaking, scraping, 
         marring, or otherwise damaging products or surrounding areas. 
 
 D. Handle products by methods to prevent over bending or overstressing. 
 
 E. Lift heavy components only at designated lifting points. 
 
 F. Handle materials and equipment in accordance with Manufacturer's recommendations. 
 
 G. Do not drop, roll, or skid products off delivery vehicles.  Hand carry or use suitable materials 
  handling equipment. 
 
1.06 STORAGE OF MATERIAL 
 
 A. Store and protect materials in accordance with manufacturer's recommendations and 

requirements of these Specifications. 
 
 B. Make necessary provisions for safe storage of materials and equipment.  Place loose soil 

materials, and materials to be incorporated into the Work to prevent damage to any part of the 
Work or existing facilities and to maintain free access at all times to all parts of the Work and to 
utility service company installations in the vicinity of the Work.  Keep materials and equipment 
neatly and compactly stored in locations that will cause a minimum of inconvenience to other 
contractors, public travel, adjoining owners, tenants, and occupants.  Arrange storage in a 
manner to provide easy access for inspection. 

 
 C. Restrict storage to areas available on the construction site for storage of material and equipment 

as shown on Drawings or approved by the Resident Project Representative. 
 
 D. Provide off-site storage and protection when on-site storage is not adequate. 
 
 E. Do not use lawns, grass plots, or other private property for storage purposes without written 
  permission of the owner and other person in possession or control of such premises. 
 
 F. Protect stored materials and equipment against loss or damage.  
 
 G. Store in manufacturers' unopened containers. 
 
 H. Materials delivered and stored along the line of the Work shall be neatly, safely, and compactly 

stacked along the work site in such manner as to cause the least inconvenience and damage to 
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property owners and the general public, and shall be not closer than 3 feet to any fire hydrant.  
Public and private drives and street crossings shall be kept open. 

 
 I. Damage to lawns, sidewalks, streets or other improvements shall be repaired or replaced to the 

satisfaction of the Resident Project Representative.  The total length which materials may be 
distributed along the route of construction at any one time is 1000 lineal feet, unless otherwise 
approved in writing by the Resident Project Representative. 

 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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Section 01630 
 

PRODUCT SUBSTITUTION PROCEDURES 
 

 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Options for making product or process selections. 
 

 B. Procedures for proposing equivalent construction products or processes. 
 
1.02 DEFINITIONS 
 

 A. Product:  Means materials, equipment, or systems incorporated into the Project.  Product does not 
include machinery and equipment used for production, fabrication, conveying, and erection of the 
Work.  Products may also include existing materials or components designated for reuse. 

 
 B. Process:  Any proprietary system or method for installing system components resulting in an integral, 

functioning part of the Work.  For this Section, the word Product includes Processes. 
 
1.03 SELECTION OPTIONS 
 

 A. Approved Products:  Construction products or processes of certain manufacturers or suppliers 
designated in the Specifications followed by the words "or approved equal."  Approval of alternate 
products or processes not listed in the Specifications may be obtained through provisions for product 
options and substitutions in General Conditions, and by following the submittal procedures specified in 
01330- Submittal Procedures.   

 
 B. Product Compatibility:  To the maximum extent possible, provide products that are of the same type or 

function from a single manufacturer, make, or source.  Where more than one choice is available as a 
Contractor's option, select a product which is compatible with other products already selected, 
specified, or in use by the Owner. 

 
1.04 CONTRACTOR'S RESPONSIBILITY 
 

 A. The Contractor's responsibility related to product options and substitutions is defined in General 
Conditions. 

 
 B. Furnish information the Architect/Engineer deems necessary to judge equivalency of the alternate 

product. 
 

 C. Pay for laboratory testing, as well as any other review or examination costs, needed to establish the 
equivalency between products in order to obtain information upon which the Engineer can base a 
decision. 

 
 D. If the Engineer determines that an alternate product is not equal to that named in the Specifications, 

the Contractor shall furnish the specified products. 
 
1.05 ENGINEER'S REVIEW 
 

 A. Alternate products or processes may be used only if approved in writing by the Engineer.  The 
Engineer's determination regarding acceptance of a proposed alternate product is final. 

 
 B. Alternate products will be accepted if the product is judged by the Engineer to be equivalent to the 

specified product or to offer substantial benefit to the Owner. 
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 C. The Owner retains the right to accept any product or process deemed advantageous to the Owner, 

and similarly, to reject any product or process deemed not beneficial to the Owner. 
 
1.06 SUBSTITUTION PROCEDURE 
 

 A. Collect and assemble technical information applicable to the proposed product to aid in determining 
equivalency as related to the approved product specified. 

 
 B. Submit a written request for a construction product to be considered as an alternate product. 

 
 C. Submit the product information after the effective date of the Agreement. 

 
 D. Submit 5 copies of each request for alternate product approval.  Include the following information: 

 
 1. Complete data substantiating compliance of proposed substitution with Contract Documents. 

 
 2. For products: 

 a. Product identification, including manufacturer's name and address. 
 b. Manufacturer's literature with product description, performance and test data, and 

reference standards. 
 c. Samples, as applicable. 
 d. Name and address of similar projects on which product was used and date of 

installation.  Include the name of the Owner, Architect/Engineer, and installing 
contractor. 

 
 3. For construction methods: 

 a. Detailed description of proposed method. 
 b. Drawings illustrating methods. 

 
 4. Itemized comparison of proposed substitution with product or method specified. 

 
 5. Data relating to changes in construction schedule. 

 
 6. Relation to separate contracts, if any. 

 
 7. Accurate cost data on proposed substitution in comparison with product or method specified. 

 
 8. Other information requested by the Engineer. 

 
 E. Approved alternate products will be subject to the same review process as the specified product 

would have been for shop drawings, product data, and samples.  
 
PART 2    P R O D U C T S  -  Not Used 
 
PART 3    E X E C U T I O N  -  Not Used 
 

END OF SECTION 
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Section 01725 
 

FIELD SURVEYING 
 
 
PART 1 G E N E R A L 
 
1.01 QUALITY CONTROL 
 
 A. Conform to State of Texas laws for surveys requiring licensed surveyors. 
 
1.02 UNIT PRICES 
 
 A. No separate payment will be made for Field Surveying.  Include the cost of Field Surveying in 

other related bid items.   
 
1.03 SUBMITTALS 
 
 A. Submit to Engineer the name, address, and telephone number of Surveyor before starting 
  survey work. 
 
 B. Submit documentation verifying accuracy of survey work on request. 
 
 C. Submit certificate signed by surveyor, that the elevations and locations of the Work are in 
  conformance with Contract Documents. 
 
 D. Submit information under provisions of Section 01330 - Submittal Procedures. 
 
1.04 PROJECT RECORD DOCUMENTS 
 
 A. Maintain a complete and accurate log of control and survey work as it progresses. 
 
 B. Prepare a certified survey setting forth dimensions, locations, angles, and elevations of 
  construction and site Work upon completion of foundation walls and major site improvements. 
 
 C. Submit Record Documents under provisions of Section 01785 - Project Record Documents. 
 
1.05 EXAMINATION 
 
 A. Verify locations of survey control points prior to starting Work. 
 
 B. Notify Engineer immediately of any discrepancies discovered. 
 
1.06 SURVEY REFERENCE POINTS 
 
 A. Control datum for survey is that established by Owner-provided survey as indicated on 

Drawings. 
  
 B. Locate and protect survey control points prior to starting site work; preserve permanent 

reference points during construction. 
 
 C. Notify Engineer 48 hours in advance of need for relocation of reference points due to changes in 

grades or other reasons. 
 
 D. Report promptly to Engineer the loss or destruction of any reference point. 
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 E. Contractor shall reimburse Owner for cost of reestablishment of permanent reference points 
  disturbed by Contractor's operations. 
 
1.07 SURVEY REQUIREMENTS 
 
 A. Utilize recognized engineering survey practices. 
 
 B. Establish elevations, lines and levels to provide appropriate controls for the Work.  Locate and 

lay out by instrumentation and similar appropriate means: 
 
  1. Site improvements including pavements; stakes for grading; fill and topsoil placement; 

utility locations, slopes, and invert elevations. 
 
  2. Grid or axis for structures. 
 
  3. Building foundation, column locations, ground floor elevations. 
 
 D. Verify periodically layouts by same means. 
 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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Section 01732 
 

PROCEDURE FOR WATER VALVE ASSISTANCE 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Operation of existing valves is by the owner’s employees.  No valve will be operated without prior 
approval by the Resident Project Representative. 

 
1.02 MEASUREMENT AND PAYMENT 
 

 A. No separate payment will be made for this item, when required. 
 
1.03 PROCEDURE 
 

 A. The Contractor will notify the Resident Project Representative to coordinate valve operation. 
 
1.04 CANCELLATION 
 

 A. Scheduled valve closures may be terminated in the event of a water system emergency at no cost to 
the Owner. 

 
PART 2    P R O D U C T S  -  Not Used 
 
PART 3    E X E C U T I O N - Not Used 
 

END OF SECTION 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT     PROCEDURE FOR WATER VALVE ASSISTANCE 

 

01732- 2 
03/02/15 
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Section 01740 
 

RESTORATION OF SITE IMPROVEMENTS 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Restoration of the Work site in public rights-of-way or easements and adjacent public or 

private property affected by construction operations, including pavement, esplanades, 
sidewalks, driveways, fences, lawns and landscaping.   

 
1.02 UNIT PRICES 
 
  Surface Restoration. 
 
  No separate payment will be made for Restoration of Site Improvements in unpaved and paved 

areas.  Cost should be associated with contract. 
 
  Replacement Outside of Minimum Dimensions.  Pavements, driveways and sidewalks 

damaged outside of the minimum dimensions for payment shall be replaced by the Contractor at 
no additional cost to the City of Weslaco. 

 
1.03 REFERENCES 
 
 A. ANSI Z60.1.  American Standard for Nursery Stock. 
 
1.04 DEFINITIONS 
 
 A. Site Restoration.  Replacement or reconstruction of site improvements to rights-of-way, 

easements, public property, and private property that are affected or altered by construction 
operations, with the improvements restored to a condition which is equal to, or better than, that 
which existed prior to construction operations. 

 
 B. Site Improvements.  Includes but is not limited to pavement, curb and gutter, esplanades, 

sidewalks, driveways, fences, lawns, irrigation systems, and landscaping. 
 
1.05 SUBMITTALS 
 
 A. Make submittals in conformance with Section 01330 - Submittal Procedures. 
 
1.06 QUALITY ASSURANCE 
 
 A. Have landscape plantings planted by qualified personnel. 
 
1.07 SCHEDULING 
 
 A. Site restoration shall be performed no later than 60 days following installation of the Work. 
 
1.08 WARRANTY 
 
 A. Replaced plants and grasses are covered by the Contractor’s general warranty and guarantee. 
 
 B. Replace plants that fail during the warranty period. 
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 C. Contractor to provide a written notification to homeowner stating that homeowner is responsible 
for watering replaced plants and grasses. 

          
 D. Damage caused by natural hazards such as hail, high winds or storm is not covered by the 
  warranty. 
 
 E. Existing plant material required to be moved on the site are covered under the warranty. 
 
PART 2 P R O D U C T S 
 
2.01 MATERIALS 
 
 A. Pavement, Sidewalks and Driveways.  Use materials as specified in Section 02951 - Pavement 
  Replacement for Utility Construction. 
 
 B. Seeding and Sodding.  Provide sod as specified in Section 02922 - Sodding.  For areas to be 

seeded, conform to Section 02921 - Hydromulch Seeding. 
 
 C. Landscape Plantings, Trees and Shrubs.  Provide trees, shrubs and plants of quantity, size, 

genus, species and variety of those being replaced and complying with recommendations and 
  requirements of ANSI Z60.1. 
 
PART 3 E X E C U T I O N 
 
3.01 EXAMINATION 
 
 A. Construction Site Photographs.  Document conditions on and adjacent to the construction site 

with construction photographs. 
   
3.02 PREPARATION 
 
 A. Removing Pavements and Structures. 
 
                   1. Remove the minimum pavement, curb and gutter, and other structures as required to 

perform the Work.   
 
                   2. Remove concrete and asphaltic concrete material using sawed joints in accordance with 

Section 02752 - Concrete Pavement Joints. 
 

B. Remove or relocate existing fencing, if required, for construction operations.  Maintain the 
integrity of the private property owner's fencing if needed for protection of children, pets, 
livestock or property.  Notify the property owner 72 hours in advance before removing fencing 
and coordinate security needs. 

 
3.03 INSTALLATION 
 
 A. Pavement, Sidewalk, and Driveway Restoration. 
 
                   1. Replace pavement, curb and gutter, sidewalks, and driveways removed or damaged as 

the result of construction operations.  Reconstruct in accordance with Section 02951 - 
   Pavement Replacement for Utility Construction.  
 
 B. Seeding and Sodding. 
 
                   1. Clean up construction debris and level the area with bank sand so that the resulting 

surface of the new grass matches the level of the existing grass and maintains pre- 
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   construction drainage patterns.  Level minor ruts or depressions caused by construction 
   operations where grass is still viable by filling with bank sand. 
 
                   2. Restore grass areas disturbed or damaged by construction with grass comparable with 

that previously existing.   
 
                   3. Restore established lawn areas, including easements and esplanades disturbed or 

damaged by construction, by sodding and fertilizing in accordance with Section 02922 - 
Sodding, except that measurement and payment shall be as specified in this Section. 

 
                   4. Restore grass areas not requiring sodding using hydromulch methods in accordance 

with Section 02921 - Hydromulch Seeding, except that measurement and payment shall 
be as specified in this Section. 

 
 C. Trees, Shrubbery and Plants. 
 
                   1. Extra care shall be taken in removing and replanting trees, shrubbery and plants. Trees, 

shrubbery and plants shall be removed in a way that leaves soil around the roots.  
Trees, shrubbery and plants shall be placed outside of excavation area. 

 
                   2. Replace in kind any trees, shrubbery, and plants removed or damaged by construction 
   operations.  
 
                   3. Have a nursery or landscape firm make tree replacements using balled-and- burlapped 

nursery stock.  Within the availability of standard nursery stock, replace each removed 
tree with one of an equivalent species and size, but with not less than a 2-1/2-inch- 
diameter trunk, as measured 1-1/2 feet above natural ground. 

 
 D. Fence Removal and Replacement. 
 
                   1. Replace fencing removed or damaged, including, but not limited to, posts, caps, 

concrete footings, concrete curb under fence, wire, wire mesh, wood panels, top and 
bottom railing. 

 
                   2. Reconstruct any portion of the fence disturbed by construction which is not equal to or 

better than that which existed prior to construction operations as evidenced by 
preconstruction photographs or videos. 

 
  3. Remove and dispose of damaged or substandard material. 
 
3.04 CLEANING 
 
 A. Remove debris and trash which is the result of the Contractor's operation to maintain a clean 

and orderly site. 
 
3.05 MAINTENANCE 
 
 A. Maintain plantings, sodded areas and seeded areas through warranty period. 
 
 B. Replace plantings and seeded or sodded areas that fail to become established through the 
  warranty period. 
 
 C. Maintain plantings as follows: 
 
                   1. Initial watering shall be by Contractor.  Continued maintenance shall be by homeowner. 
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                   2. Repair or replace bracing as necessary. 
 
                   3. Prune as necessary. 
 
 D. If it is necessary to remove tree branches, have removal and other necessary pruning 

performed by an qualified nursery or landscape firm utilizing best standard practices. 
 
 

END OF SECTION 
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Section 01770 
 

CLOSE-OUT PROCEDURES 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Closeout procedures including final submittals such as operation and maintenance data, 

warranties, and spare parts and maintenance materials. 
 
1.02 CLOSEOUT PROCEDURES 
 
 A. Comply with General Conditions regarding Final Completion and Final 
        Payment when Work is complete and ready for Architect/Engineer's final inspection. 
 
 B. Provide Project Record Documents in accordance with Section 01785. 
 
 C. Complete or correct items on punch list, with no new items added.  Any new items will be 

addressed during warranty period. 
 
 D. The Owner will occupy portions of the Work as specified in other Sections. 
 
1.03 FINAL CLEANING 
 
 A. Execute final cleaning prior to final inspection. 
 
 B. For facilities, clean interior and exterior glass and surfaces exposed to view; remove temporary 

labels, stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted 
and soft surfaces. 

 
 C. Clean equipment and fixtures to a sanitary condition. 
 
 D. Clean or replace filters of operating equipment. 
 
 E. Clean debris from roofs, gutters, downspouts, and drainage systems. 
 
 F. Clean site; sweep paved areas, rake clean landscaped surfaces. 
 
 G. Remove waste and surplus materials, rubbish, and temporary construction facilities from the site 

following the final test of utilities and completion of the work. 
 
1.04 ADJUSTING 
 
 A. Adjust operating equipment to ensure smooth and unhindered operation. 
 
1.05 OPERATION AND MAINTENANCE DATA 
 
 A. Submit operations and maintenance data as noted in 01330 - Submittal Procedures. 
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1.06 WARRANTIES 
 
 A. Provide one original of each warranty from Subcontractors, suppliers, and manufacturers. 
 
 B. Provide Table of Contents and assemble warranties in 3-ring/D binder with durable plastic 

cover. 
 
 C. Submit warranties prior to final Application for Payment. 
 
 D. Warranties shall commence in accordance with the requirements in Document 00700 - General 

Conditions. 
 
1.07 SPARE PARTS AND MAINTENANCE MATERIALS 
 
 A. Provide products, spare parts, maintenance and extra materials in quantities specified in 

individual Specification sections. 
 
 B. Deliver to location within the Owner’s jurisdiction as directed by Resident Project 

Representative; obtain receipt prior to final Application for Payment. 
 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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Section 01785 
 

PROJECT RECORD DOCUMENTS 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 
 A. Maintenance and Submittal of Project Record Documents and samples. 
 
1.02 MAINTENANCE OF DOCUMENTS AND SAMPLES 
 
 A. Maintain one record copy of documents at the site in accordance with General Conditions. 
 
 B. Store Record Documents and samples in Contractor’s field office if a field office is required by 

Contract Documents, or in a secure location.  Provide files, racks, and secure storage for 
Record Documents and samples. 

 
 C. Label each document "PROJECT RECORD" in neat, large, printed letters. 
 
 D. Maintain Record Documents in a clean, dry, and legible condition.  Do not use Record  
  Documents for construction purposes. 
 
 E. Keep Record Documents and Samples available for inspection by Resident Project 

Representative. 
 
1.03 RECORDING 
 
 A. Record information concurrently with construction progress.  Do not conceal any work until 
        required information is recorded. 
 
 B. Contract Drawings and Shop Drawings:  Legibly mark each item to record all actual   
  construction, or "as built" conditions, including: 
 
  1. Measured depths of elements of foundation in relation to finish first floor datum. 
 
  2. Measured horizontal locations and elevations of underground utilities and   
   appurtenances, referenced to permanent surface improvements. 
 
  3. Elevations of underground utilities referenced to bench mark utilized for project. 
 
  4. Measured locations of internal utilities and appurtenances concealed in construction, 
              referenced to visible and accessible features of construction. 
 
  5. Field changes of dimension and detail. 
 
  6. Changes made by modifications. 
 
  7. Details not on original contract drawings. 
 
  8. References to related shop drawings and modifications. 
 
 C. Record information with a red felt-tip marking pen on a set of blue or black line opaque 

drawings, provided by Engineer. 
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1.04 SUBMITTALS 
 
 A. At contract closeout, deliver Project Record Documents to Engineer. 
 
PART 2 P R O D U C T S  -  Not Used 
 
PART 3 E X E C U T I O N  -  Not Used 
 
 

END OF SECTION 
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SECTION 02076 

 
REMOVING EXISTING PAVEMENTS AND STRUCTURES  

  
 
PART 1  –  G E N E R A L  

 
1.1 SECTION INCLUDES  

 
A. Removing concrete paving, asphaltic concrete pavement, and base courses. 
 
B. Removing concrete curbs, concrete curb and gutters, sidewalks and driveways. 
 
C. Removing pipe culverts and sewers. 
 
D. Removing miscellaneous structures of concrete, masonry, or combination of concrete and masonry. 
 

1.2 MEASUREMENTS AND PAYMENT 
 
A. Stipulated Price (Lump Sum).  If the Contract is a Stipulated Price Contract, payment for work in 

this Section is included in the total Stipulated Price. Payment of this item is subsidiary to other 
items. 

 
 
1.3 REGULATORY REQUIREMENTS 

 
A. Conform to applicable codes for disposal of debris. 
 
B. Coordinate removal work with utility companies. 
 
 

PART 2 –PRODUCTS  - Not Used 
 
 
PART 3 – EXECUTION  

 
3.1 PREPARATION 

 
A. Obtain advance approval from Owner for dimensions and limits of removal work. 
 
B. Identify known utilities below grade.  Stake and flag locations. 
 

3.2 PROTECTION 
 
A. Protect utilities that remain from damage. 
 
B. Protect trees and other plant growth, and features designated to remain. 
 
C. Protect adjacent public and private property from damage. 
 
D. Protect benchmarks, monuments, and existing structures designated to remain, from damage or 

displacement. 
 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                                  REMOVING EXISTING  
                                                PAVEMENTS AND STRUCTURES 
 

02076 
03/02/15 

 
3.3 REMOVALS 

 
A. Remove by methods that will not damage underground utilities.  Do not use a drop hammer near 

existing underground utilities. 
 
B. Minimize amount of earth loaded during removal operations. 
 
C. Where existing pavement is to remain, make straight saw cuts in existing pavement to provide clean 

breaks prior to removal.  Do not break concrete pavement or base with drop hammer unless 
concrete or base has been saw cut minimum depth of 2 inches. 

 
D. Where street and driveway saw cut locations coincide or fall within three feet of existing construction 

or expansion joints, breakout to existing joint. 
 
E. Remove sidewalks and curbs to nearest existing dummy, expansion, or construction joint. 
 

3.4 DISPOSAL  
 
A. Inlet frames, grates, and plates; and manhole frames and covers, may remain Owner property.  

Disposal shall be in an appropriate manner. 
  
B. Remove debris resulting from Work under this section from site in an appropriate manner. 
 
 

END OF SECTION 
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SECTION 02102 

 
Clearing and Grubbing 

 
 
PART 1 - GENERAL 
 
1.01  GENERAL DESCRIPTION OF WORK 

 
A. Clearing and grubbing on project site of trees, stumps, brush, roots, vegetation, logs rubbish and 

other objectionable matter within limits described in specifications or as shown on plans. 
 
B. Cleaning and grubbing shall be in advance of grading operation except that in cuts over 3 feet in 

depth, grubbing may be done simultaneously with excavation, provided objectionable matter is 
removed as specified. 

 
C. Dispose of all debris resulting from clearing and grubbing work. 
 

1.02  PROTECTION OF ADJACENT WORK: 
 
A. Protect all areas outside indicated construction areas. 
 
B. Protect existing improvements, adjacent property, utilities and other facilities, and trees and plants 

not to be removed from injury or damage. 
 

PART 2 - PRODUCTS 
 
2.01  MATERIALS: 

 
A. Provide materials required to perform work as specified. 
 

PART 3 - EXECUTION 
 
3.01  CLEARING: 
 

A. Clear all areas covered by dikes, roads, structures and embankments within project limits unless 
otherwise shown in plans. 

 
B. Remove all saplings, brush, down-timber and debris unless shown or directed otherwise. 
 
C. Use tree wound paint to treat scars, gashes or limbs stubs on trees not removed. 
 

3.02  GRUBBING: 
 
A. Trees, stumps, root systems, rocks and other obstructions shall be removed to the depths shown 

when they fall within the construction templates for the following items: 
 
1. Footings      18-inches below bottom of footing. 
2. Sidewalks (or other types ofwalks)    12-inches below bottom of walk. 
3. Roadways or Streets      18-inches below bottom of subgrade 
4. Parking Areas      18-inches below bottom of subgrade 
5. Grassed Areas      18-inches below top soil 
6. Fills       24-inches below bottom of fill 
 
B. Blasting not permitted. 
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3.03  REMOVAL OF DEBRIS AND CLEANUP 

 
A. Burning is not permitted. 
 
B. Dispose of all waste materials not burned by removal from site. 
 
C. Materials cleared and grubbed shall be the property of the Contractor and shall be his 

responsibility for disposal. 
 

PART 4 - MEASUREMENT AND PAYMENT 
 
4.01  CLEARING AND GRUBBING: 

 
A. Clearing and Grubbing shall be measured for payment either in acres or by lump sum only for 

areas indicated on the plans, or as provided in the proposal and contract. 
 
B. When not listed as separate contract pay item, Clearing and Grubbing shall be considered as 

incidental work, and the cost thereof shall be included in such contract pay items as are provided 
in the proposal contract. 

 
C. Compensation, whether by contract pay item or incidental work will be for furnishing all materials, 

labor equipment, tools and in incidentals required for the work, all in accordance with the plans 
and these specifications. 

  
D. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 

 
 
 

END OF SECTION 
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SECTION 02316 

 
EXCAVATION AND BACKFILL FOR STRUCTURES 

 
 
PART 1  – G E N E R A L  
 
1.1 SECTION INCLUDES 

 
A. Excavation, backfilling, and compaction of backfill for structures. 
 

1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in this 

section is included in the total Stipulated Price.  
C. When not listed as separate contract pay item, Excavation and Backfill for Structures shall be 

considered as incidental work, and the cost thereof shall be included in such contract pay items as are 
provided in the proposal contract. 

 
 
1.3 DEFINITIONS 

 
A. Unsuitable Material:  Unsuitable soil materials are the following: 
 

1. Materials that are classified as ML, CL-ML, MH, PT, OH, and OL according to ASTM D 2487. 
 
2. Materials that cannot be compacted to the required density due to either gradation, plasticity, or 

moisture content. 
 
3. Materials that contain large clods, aggregates, stones greater than 4 inches in any dimension, 

debris, vegetation, waste or any other deleterious materials. 
 
4. Materials that are contaminated with hydrocarbons or other chemical contaminants. 

 
B. Suitable Material:  Suitable soil materials are those meeting specification requirements.  Unsuitable soils 

meeting specification requirements for suitable soils after treatment with lime or cement shall be 
considered suitable, unless otherwise indicated. 

 
C. Select Material:  Material as defined in Section 02320 - Utility Backfill Materials. 
 
D. Backfill:  Select material meeting specified quality requirements, placed and compacted under 

controlled conditions around structures. 
 
E. Foundation Backfill Materials:  Natural soil or manufactured aggregate meeting Class I requirements 

and geotextile filter fabrics as required, to control drainage and material separation.  Foundation backfill 
material is placed and compacted as backfill where needed to provide stable support for the structure 
foundation base.  Foundation backfill materials may include concrete fill and seal slabs. 

 
F. Foundation Base:  For foundation base material, use crushed stone aggregate with filter fabric as 

required, cement stabilized sand, or concrete seal slab.  The foundation base provides a smooth, level 
working surface for the construction of the concrete foundation. 
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G. Foundation Subgrade:  Foundation subgrade is the surface of the natural soil which has been 
excavated and prepared to support the foundation base or foundation backfill, where needed. 

 
H. Ground Water Control Systems:  Installations external to the excavation such as well points, eductors, 

or deep wells.  Ground water control includes dewatering to lower the ground water, intercepting 
seepage which would otherwise emerge from the side or bottom of the excavation, and depressurization 
to prevent failure or heaving of the excavation bottom.   

 
I. Surface Water Control:  Diversion and drainage of surface water runoff and rain water away from the 

excavation.  Remove rain water and surface water which accidentally enters the excavation as a part of 
excavation drainage. 

 
J. Excavation Drainage:  Removal of surface and seepage water in the excavation by sump pumping and 

using French drains surrounding the foundation to intercept the water. 
 
K. Over-Excavation and Backfill:  Excavation of subgrade soils with unsatisfactory bearing capacity or 

composed of otherwise unsuitable materials below the foundation as shown on Drawings, and backfilled 
with foundation backfill material. 

 
L. Shoring System:  A structure that supports the sides of an excavation to maintain stable soil conditions 

and prevent cave-ins. 
 

1.4 REFERENCES 
 
A. ASTM D 558 - Test Methods for Moisture-Density Relations of Soil Cement Mixtures. 
 
B. ASTM D 698 - Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate Mixtures, Using 

5.5-lb (2.49-kg) Rammer and 12-in. (304.88-mm) Drop. 
 
C. ASTM D 1556 - Density of Soil in Place by the Sand-Cone Method. 
 
D. ASTM D 2487 - Classification of Soils for Engineering Purposes. 
 
E. ASTM D 2922 - Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods 

(Shallow Depth). 
 
F. ASTM D 3017 - Test Method for Moisture Content of Soil and Soil-Aggregate in Place by Nuclear 

Methods (Shallow Depths). 
 
G. ASTM D 4318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 
 
H. TxDOT Tex-101-E - Preparation of Soil and Flexible Base Materials for Testing. 
 
I. TxDOT Tex-110-E - Determination of Particle Size Analysis of Soils. 
 
J. Federal Regulations, 29 CFR, Part 1926, Standards - Excavation, Occupational Safety and Health 

Administration (OSHA). 
 
1.5 SUBMITTALS 

 
A. Conform to requirements of Section 01300 - Submittal Procedures. 
 
B. Submit a work plan for excavation and backfill for each structure with complete written description which 

identifies details of the proposed method of construction and the sequence of operations for 
construction relative to excavation and backfill activities.  The descriptions, with supporting illustrations, 
shall be sufficiently detailed to demonstrate to the Owner that the procedures meet the requirements of 
the Specifications and Drawings. 
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C. Submit excavation safety system plan. 
 

1. The excavation safety system plan shall be in accordance with applicable OSHA requirements for 
all excavations. 

 
2. The excavation safety system plan shall be in accordance with the requirements of Section 01561 

- Trench Safety System, for all excavations that fall under State and Federal trench safety laws. 
 
D. Submit a ground and surface water control plan in accordance with requirements in this Section and 

Section  01563 - Control of Ground Water and Surface Water. 
 
E. Submit backfill material sources and product quality information in accordance with requirements of 

Section 02320 - Utility Backfill Materials. 
 
F. Submit project record documents under provisions of Section 01720 - Project Record Documents.  

Record location of utilities, as installed, referenced to survey benchmarks.  Include location of utilities 
encountered or rerouted.  Give horizontal dimensions, elevations, inverts and gradients. 

 
1.6 TESTS 

 
A. Testing and analysis of backfill materials for soil classification and compaction during construction will 

be performed by an independent laboratory provided by the Owner in accordance with requirements of 
Section 01410 - Testing Laboratory Services and as specified in this Section. 

 
B. Contractor shall perform embedment and backfill material source qualification testing in accordance 

with requirements of Section 02320- Utility Backfill Materials. 
 
 

PART 2 –PRODUCTS 
 
2.1 EQUIPMENT 

 
A. Perform excavation with equipment suitable for achieving the requirements of this Specification. 
 
B. Use equipment which will produce the degree of compaction specified.  Backfill within 3 feet of walls 

shall be compacted with hand operated equipment.  Do not use equipment weighing more than 10,000 
pounds closer to walls than a horizontal distance equal to the depth of the fill at  that time.  Use hand 
operated power compaction equipment where use of heavier equipment is impractical or restricted due 
to weight limitations. 

 
 
 
 
2.2 MATERIAL CLASSIFICATIONS 

 
A. Backfill materials shall conform to the classifications and product descriptions of Section 02320 - Utility 

Backfill Materials.  The classification or product description for backfill applications shall be as shown on 
the Drawings and as specified. 

 
 

PART 3 –EXECUTION  
 

3.1 PREPARATION 
 
A. Conduct an inspection to determine condition of existing structures and other permanent installations. 
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B. Set up necessary street detours and barricades in preparation for excavation if construction will affect 
traffic.  Maintain barricades and warning devices at all times for streets and intersections where work is 
in progress, or where affected by the Work, and is considered hazardous to traffic movements. 
 

C. Perform work in accordance with OSHA standards.  Employ an excavation safety system as specified in 
Section 01561 - Trench Safety Systems. 

 
D. Remove existing pavements and structures, including sidewalks and driveways, in accordance with 

requirements of Section 02076 - Removing Existing Pavements and Structures. 
 
E. Install and operate necessary dewatering and surface water control measures. 
 

3.2 PROTECTION 
 
A. Protect trees, shrubs, lawns, existing structures, and other permanent objects outside of grading limits 

and within the grading limits as designated on the Drawings. 
 
B. Protect and support above-grade and below-grade utilities which are to remain. 
 
C. Restore damaged permanent facilities to pre-construction conditions unless replacement or 

abandonment of facilities are indicated on the Drawings. 
 
D. Prevent erosion of excavations and backfill.  Do not allow water to pond in excavations. 
 
E. Maintain excavation and backfill areas until start of subsequent work.  Repair and recompact slides, 

washouts, settlements, or areas with loss of density at no additional cost to the Owner. 
 

3.3 EXCAVATION 
 
A. Perform excavation work so that the underground structure can be installed to depths and alignments 

shown on Drawings.  Use caution during excavation work to avoid disturbing surrounding ground and 
existing facilities and improvements.  Keep excavation to the absolute minimum necessary.  No 
additional payment will be made for excess excavation not authorized by Owner. 

 
B. Upon discovery of unknown utilities, badly deteriorated utilities not designated for removal, or concealed 

conditions, discontinue work at that location.  Notify Owner and obtain instructions before proceeding in 
such areas. 

 
C. Immediately notify the agency or company owning any line which is damaged, broken or disturbed.  

Obtain approval from Owner and agency for any repairs or relocations, either temporary or permanent. 
 
D. Avoid settlement of surrounding soil due to equipment operations, excavation procedures, vibration, 

dewatering, or other construction methods. 
 
E. Provide surface drainage during construction to protect work and to avoid nuisance to adjoining 

property.  Where required, provide proper dewatering and piezometric pressure control during 
construction. 

 
F. Conduct hauling operations so that trucks and other vehicles do not create a dirt nuisance in streets.  

Verify that truck beds are sufficiently tight and loaded in such a manner that objectionable materials will 
not spill onto streets.  Promptly clear away any dirt, mud, or other materials that spill onto streets or are 
deposited onto streets by vehicle tires. 

 
G. Maintain permanent benchmarks, monumentation, and other reference points.  Unless otherwise 

directed, replace those which are damaged or destroyed by the Work. 
 
H. Provide sheeting, shoring, and bracing where required to safely complete the Work, to prevent 

excavation from extending beyond limits indicated on Drawings, and to protect the Work and adjacent 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT  EXCAVATION AND BACKFILL FOR STRUCTURES 

02316 
03/02/15 

structures or improvements.  Sheeting, shoring, and bracing used to protect workmen and the public 
shall conform to requirements of Section 01561 - Trench Safety Systems. 

 
I. Prevent voids from forming outside of sheeting.  Immediately fill voids with grout, concrete fill, cement 

stabilized sand, or other material approved by Owner. 
 
J. After completion of the structure, remove sheeting, shoring, and bracing unless shown on Drawings to 

remain in place or directed by Owner in writing that such temporary structures may remain.  Remove 
sheeting, shoring and bracing in such a manner as to maintain safety during backfilling operations and 
to prevent damage to the Work and adjacent structures or improvements. 

 
K. Immediately fill and compact voids left or caused by removal of sheeting with cement stabilized sand or 

material approved by Owner. 
 

3.4 HANDLING EXCAVATED MATERIALS 
 
A. Classify excavated materials.  Place material which is suitable for use as backfill in orderly piles at a 

sufficient distance from excavation to prevent slides or cave-ins. 
 
B. Provide additional backfill material in accordance with requirements of Section 02319 - Borrow, if 

adequate quantities of suitable material are not available from excavation and trenching operations at 
the site. 

 
3.5 DEWATERING 

 
A. Provide ground water control per Section 01563 - Control of Ground Water and Surface Water. 
 
B. Keep ground water surface elevation a minimum of 2 feet below the bottom of the foundation base. 
 
C. Maintain ground water control as directed by Section 01563 - Control of Ground Water and Surface 

Water and until the structure is sufficiently complete to provide the required weight to resist hydrostatic 
uplift with a minimum safety factor of 1.2. 

 
3.6 FOUNDATION EXCAVATION 

 
A. Notify Owner at least 48 hours  prior to planned completion of foundation excavations.  Do not place the 

foundation base until the excavation is accepted by the Owner. 
 
B. Excavate to elevations shown on Drawings, as needed to provide space for the foundation base, 

forming a level undisturbed surface, free of mud or soft material.  Remove pockets of soft or otherwise 
unstable soils and replace with foundation backfill material or a material as directed by the Owner.  Prior 
to placing material over it, recompact the subgrade where indicated on the Drawings, scarifying as 
needed, to 95 percent of the maximum Standard Dry Density according to ASTM D 698.  If the specified 
level of compaction cannot be achieved, moisture condition the subgrade and recompact until 95 
percent is achieved, over-excavate to provide a minimum layer of 24 inches of foundation backfill 
material, or other means acceptable to the Owner. 

 
C. Fill unauthorized excessive excavation with foundation backfill material or other material as directed by 

the Owner. 
 
D. Protect open excavations from rainfall, runoff, freezing groundwater, or excessive drying so as to 

maintain foundation subgrade in a satisfactory, undisturbed condition.  Keep excavations free of 
standing water and completely free of water during concrete placement. 

 
E. Soils which become unsuitable due to inadequate dewatering or other causes, after initial excavation to 

the required subgrade, shall be removed and replaced with foundation backfill material, as directed by 
Owner, at no additional cost to the Owner. 
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F. Place foundation base, or foundation backfill material where needed, over the subgrade on same day 

that excavation is completed to final grade.  Where base of excavations are left open for longer periods, 
protect them with a seal slab or cement-stabilized sand. 

 
G. Crushed aggregate, and other free draining Class I materials, shall have a filter fabric as specified in 

Section 02621 - Geotextile, separating it from native soils or select material backfill.  The fabric shall 
overlap a minimum of 12 inches beyond where another material stops contact with the soil. 

 
H. Crushed aggregate, and other Class I materials, shall be placed in uniform layers of 8-inch maximum 

thickness.  Compaction shall be by means of at least two passes of a vibratory compactor. 
 

3.7  FOUNDATION BASE 
 
A. After the subgrade is properly prepared, including the placement of foundation backfill where needed, 

the foundation base shall be placed.  The foundation base shall consist of a 12-inch layer of crushed 
stone aggregate or cement stabilized sand.  Alternately, a seal slab with a minimum thickness of 4 
inches may be placed.  The foundation base shall extend a minimum of 12 inches beyond the edge of 
the structure foundation, unless shown otherwise on the Drawings.  

 
B. Where the foundation base and foundation backfill are of the same material, both can be placed in one 

operation. 
 

3.8  BACKFILL 
 
A. Complete backfill to surface of natural ground or to lines and grades shown on Drawings.  Use existing 

material that qualifies as select material, unless indicated otherwise.  Deposit backfill in uniform layers 
and compact each layer as specified. 

 
B. Do not place backfill against concrete walls or similar structures until laboratory test breaks indicate that 

the concrete has reached a minimum of 85 percent of the specified compressive strength.  Where walls 
are supported by slabs or intermediate walls, do not begin backfill operations until the slab or 
intermediate walls have been placed and concrete has attained sufficient strength. 

 
C. Remove concrete forms before starting backfill and remove shoring and bracing as work progresses. 
 
D. Maintain fill material at no less than 2 percent below nor more than 2 percent above optimum moisture 

content.  Place fill material in uniform 8-inch maximum loose layers.  Compaction of fill shall be to at 
least 95 percent of the maximum Standard Dry Density according to ASTM D 698 under paved areas.  
Compact to at least 90 percent around structures below unpaved areas. 

 
E. Where backfill is placed against a sloped excavation surface, run compaction equipment across the 

boundary of the cut slope and backfill to form a compacted slope surface for placement of the next layer 
of backfill. 

 
F. Place backfill using cement stabilized sand in accordance with Section 02321 - Cement Stabilized Sand. 
 

3.9 FIELD QUALITY CONTROL 
 
A. Testing will be performed under provisions of Section 01410 - Testing Laboratory Services. 
 
B. Tests will be performed initially on minimum of one different sample of each material type for plasticity 

characteristics, in accordance with ASTM D 4318, and for gradation characteristics, in accordance with 
Tex-101-E and Tex-110-E.  Additional classification tests will be performed whenever there is a 
noticeable change in material gradation or plasticity. 

 
C. In-place density tests of compacted subgrade and backfill will be performed according to ASTM D 1556, 

or ASTM D 2922 and ASTM D 3017, and at the following frequencies and conditions: 
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1. A minimum of one test for every 100 cubic yards of compacted backfill material. 
 
2. A minimum of three density tests for each full work shift. 
 
3. Density tests will be performed in all placement areas. 
 
4. The number of tests will be increased if inspection determines that soil types or moisture contents 

are not uniform or if compacting effort is variable and not considered sufficient to attain uniform 
density. 

 
D. At least one test for moisture-density relationships will be initially performed for each type of backfill 

material in accordance with ASTM D 698.  Additional moisture-density relationship tests will be 
performed whenever there is a noticeable change in material gradation or plasticity. 

 
E. If tests indicate work does not meet specified compaction requirements, recondition, recompact, and 

retest at Contractor's expense. 
 

3.10 DISPOSAL OF EXCESS MATERIAL 
 
A. Dispose of excess materials in an appropriate manner. 
 
 

END OF SECTION 
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SECTION 02317 

 
EXCAVATION AND BACKFILL FOR UTILITIES 

 
 
PART 1  -  G E N E R A L 
 
1.1 SECTION INCLUDES 
 

A. Excavation, trenching, foundation, embedment, and backfill for installation of 
utilities, including manholes and other pipeline structures.  

 
1.2 MEASUREMENT AND PAYMENT 

 
A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price 
procedures. 

 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, 

payment for work in this section is included in the total Stipulated Price. 
 

C. When not listed as separate contract pay item, Excavation and Backfill for Utilities 
shall be considered as incidental work, and the cost thereof shall be included in 
such contract pay items as are provided in the proposal contract. 

 
 
1.3 DEFINITIONS 
 

A. Pipe Foundation:  Suitable and stable native soils that are exposed at the trench 
subgrade after excavation to depth of bottom of the bedding as shown on the 
Drawings, or foundation backfill material placed and compacted in over-
excavations.   

 
B. Pipe Bedding:  The portion of trench backfill that extends vertically from top of 

foundation up to a level line at bottom of pipe, and horizontally from one trench 
sidewall to opposite sidewall. 

 
C. Haunching:  The material placed on either side of pipe from top of bedding up to 

spring line of pipe and horizontally from one trench sidewall to opposite sidewall. 
 
D. Initial Backfill:  The portion of trench backfill that extends vertically from spring line 

of pipe (top of haunching) up to a level line 12 inches above top of pipe, and 
horizontally from one trench sidewall to opposite sidewall. 

 
E. Pipe Embedment:  The portion of trench backfill that consists of bedding, 

haunching and initial backfill. 
 
F. Trench Zone:  The portion of trench backfill that extends vertically from top of pipe 

embedment up to pavement subgrade or up to final grade when not beneath 
pavement. 

 
G. Unsuitable Material:  Unsuitable soil materials are the following: 

 
1. Materials that are classified as ML, CL-ML, MH, PT, OH, and OL according 

to ASTM D 2487. 
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2. Materials that cannot be compacted to required density due to either 

gradation, plasticity, or moisture content. 
 
3. Materials that contain large clods, aggregates, stones greater than 4 inches 

in any dimension, debris, vegetation, waste or any other deleterious 
materials. 

 
4. Materials that are contaminated with hydrocarbons or other chemical 

contaminants. 
 

H. Suitable Material:  Suitable soil materials are those meeting specification 
requirements.  Unsuitable soils meeting specification requirements for suitable soils 
after treatment with lime or cement are considered suitable, unless otherwise 
indicated. 

 
I. Backfill:  Suitable material meeting specified quality requirements, placed and 

compacted under controlled conditions. 
 
J. Ground Water Control Systems:  Installations external to trench, such as well 

points, eductors, or deep wells.  Ground water control includes dewatering to lower 
ground water, intercepting seepage, which would otherwise emerge from side or 
bottom of trench excavation, and depressurization to prevent failure or heaving of 
excavation bottom.  

 
K. Surface Water Control:  Diversion and drainage of surface water runoff and 

rainwater away from trench excavation.  Rainwater and surface water accidentally 
entering trench shall be controlled and removed as a part of excavation drainage. 

 
L. Excavation Drainage:  Removal of surface and seepage water in trench by sump 

pumping and using a drainage layer, as defined in ASTM D 2321, placed on the 
foundation beneath pipe bedding or thickened bedding layer of Class I material. 

 
M. Trench Conditions are defined with regard to the stability of trench bottom and 

trench walls of pipe embedment zone.  Maintain trench conditions that provide for 
effective placement and compaction of embedment material directly on or against 
undisturbed soils or foundation backfill, except where structural trench support is 
necessary. 

 
1. Dry Stable Trench:  Stable and substantially dry trench conditions exist in 

pipe embedment zone as a result of typically dry soils or achieved by ground 
water control (dewatering or depressurization) for trenches extending below 
ground water level. 

 
2. Stable Trench with Seepage:  Stable trench in which ground water seepage 

is controlled by excavation drainage. 
 

a.    Stable Trench with Seepage in Clayey Soils:  Excavation drainage is 
provided in lieu of or to supplement ground water control systems to 
control seepage and provide stable trench subgrade in predominately 
clayey soils prior to bedding placement. 

 
b.    Stable Wet Trench in Sandy Soils:  Excavation drainage is provided in 

the embedment zone in combination with ground water control in 
predominately sandy or silty soils. 

 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT           EXCAVATION AND BACKFILL  
                                                                               FOR UTILITIES 

02317 
03/02/15 

3. Unstable Trench:  Unstable trench conditions exist in the pipe embedment 
zone if ground water inflow or high water content causes soil disturbances, 
such as sloughing, sliding, boiling, heaving or loss of density. 

 
N. Subtrench:  Subtrench is a special case of benched excavation.  Subtrench 

excavation below trench shields or shoring installations may be used to allow 
placement and compaction of foundation or embedment materials directly against 
undisturbed soils.  Depth of a subtrench depends upon trench stability and safety 
as determined by the Contractor. 

 
O. Trench Dam:  A placement of low permeability material in pipe embedment zone or 

foundation to prohibit ground water flow along the trench. 
 
P. Over-Excavation and Backfill:  Excavation of subgrade soils with unsatisfactory 

bearing capacity or composed of otherwise unsuitable materials below top of 
foundation as shown on Drawings, and backfilled with foundation backfill material. 

 
Q. Foundation Backfill Materials:  Natural soil or manufactured aggregate of controlled 

gradation, and geotextile filter fabrics as required, to control drainage and material 
separation.  Foundation backfill material is placed and compacted as backfill to 
provide stable support for bedding.  Foundation backfill materials may include 
concrete seal slabs. 

 
R. Trench Safety Systems include both protective systems and shoring systems as 

defined in Section 01561 - Trench Safety Systems. 
 
S. Trench Shield (Trench Box):  A portable worker safety structure moved along the 

trench as work proceeds, used as a protective system and designed to withstand 
forces imposed on it by cave-in, thereby protecting persons within the trench.  
Trench shields may be stacked if so designed or placed in a series depending on 
depth and length of excavation to be protected. 

 
T. Shoring System:  A structure that supports sides of an excavation to maintain 

stable soil conditions and prevent cave-ins, or to prevent movement of the ground 
affecting adjacent installations or improvements. 

 
U. Special Shoring: A shoring system meeting special shoring as specified in 

Paragraph 1.08, Special Shoring Design Requirements, for locations identified on 
the Drawings. 

 
1.4 REFERENCES 
 

A. ASTM C 12 - Standard Practice for Installing Vitrified Clay Pipe Lines. 
 
B. ASTM D 558 - Test Methods for Moisture-Density Relations of Soil Cement 

Mixtures. 
 
C. ASTM D 698 - Test Methods for Moisture-Density Relations of Soils and 

Soil-Aggregate Mixtures Using 5.5-lb (2.49-kg) Rammer and 12-in. (304.8-mm) 
Drop. 

 
D. ASTM D 1556 - Test Method for Density in Place by the Sand-Cone Method. 
 
E. ASTM D 2321 - Standard Practice for Underground Installation of Thermoplastic 

Pipe for Sewers and Other Gravity Flow Applications. 
 
F. ASTM D 2487 - Classification of Soils for Engineering Purposes. 
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G. ASTM D 2922 - Test Method for Density of Soil and Soil-Aggregate in Place by 

Nuclear Methods (Shallow Depth). 
 
H. ASTM D 3017 - Test Method for Water Content of Soil and Rock in Place by 

Nuclear Methods (Shallow Depth). 
 
I. ASTM D 4318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils. 
 
J. TxDOT Tex-101-E - Preparation of Soil and Flexible Base Materials for Testing. 
 
K. TxDOT Tex-110-E - Determination of Particle Size Analysis of Soils. 
 
L. Federal Regulations, 29 CFR Part 1926, Standards-Excavation, Occupational 

Safety and Health Administration (OSHA). 
 
1.5 SCHEDULING 
 

A. Schedule work so that pipe embedment can be completed on the same day that 
acceptable foundation has been achieved for each section of pipe installation, 
manhole, or other structures. 

 
1.6 SUBMITTALS 
 

A. Conform to Section 01300 - Submittal Procedures. 
 
B. Submit a written description for information only of the planned typical method of 

excavation, backfill placement and compaction, including: 
 

1. Sequence of work and coordination of activities. 
 

2. Selected trench widths. 
 
3. Procedures for foundation and embedment placement, and compaction. 
 
4. Procedure for use of trench boxes and other pre-manufactured systems 

while assuring specified compaction against undisturbed soil. 
 
5. Procedure for installation of Special Shoring at locations identified on the 

Drawings. 
 

C. Submit a ground and surface water control plan.  
 
D. Submit backfill material sources and product quality information in accordance with 

requirements of Section 02320 - Utility Backfill Materials. 
 
E. Submit a trench excavation safety program in accordance with requirements of 

Section 01561 - Trench Safety System. Include designs for special shoring meeting 
the requirements defined in Paragraph 1.08, Special Shoring Design 
Requirements. 

 
F. Submit record of location of utilities as installed, referenced to control points.  

Include locations of utilities encountered or rerouted.  Give stations, horizontal 
dimensions, elevations, inverts, and gradients. 
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1.7 TESTS 
 

A. Testing and analysis of backfill materials for soil classification and compaction 
during construction will be performed by an independent laboratory provided by the 
Contractor in accordance with requirements of Section 01410 - Testing Laboratory 
Services and as specified in this Section. 

 
B. Perform backfill material source qualification testing in accordance with 

requirements of Section 02320- Utility Backfill Materials. 
 
1.8 SPECIAL SHORING DESIGN REQUIREMENTS 
 

A. Have special shoring designed or selected by the Contractor's Professional 
Engineer to provide support for the sides of the excavations, including soils and 
hydrostatic ground water pressures as applicable, and to prevent ground 
movements affecting adjacent installations or improvements such as structures, 
pavements and utilities. Special shoring may be a pre-manufactured system 
selected by the Contractor’s Professional Engineer to meet the project site 
requirements based on the manufacturer’s standard design. 

 
PART 2 - PRODUCTS 
 
2.1 EQUIPMENT 
 

A. Perform excavation with hydraulic excavator or other equipment suitable for 
achieving the requirements of this Section. 

 
B. Use only hand-operated tamping equipment until a minimum cover of 12 inches is 

obtained over pipes, conduits, and ducts.  Do not use heavy compacting equipment 
until adequate cover is attained to prevent damage to pipes, conduits, or ducts. 

 
C. Use trench shields or other protective systems or shoring systems, which are 

designed and operated to achieve placement and compaction of backfill directly 
against undisturbed native soil. 

 
D. Use special shoring systems where required which may consist of braced sheeting, 

braced soldier piles and lagging, slide rail systems, or other systems meeting 
requirements as specified in Paragraph 1.8 - Shoring Design Requirements. 

 
2.2 MATERIAL CLASSIFICATIONS 
 

A. Embedment and Trench Zone Backfill Materials:  Conform to classifications and 
product descriptions of Section 02320 - Utility Backfill Materials. 

 
B. Concrete Backfill:  Conform to requirements for Class B concrete as specified in  
  Section 03315 - Concrete for Utility Construction. 
 
C. Geotextile (Filter Fabric). 
 
D. Concrete for Trench Dams:  Concrete backfill or 3 sack premixed (bag) concrete. 
 
E. Timber Shoring Left in Place:  Untreated oak. 

 
 
PART 3 - EXECUTION 
 
3.1 STANDARD PRACTICE 
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A. Install flexible pipe, including "semi-rigid" pipe, to conform to standard practice 

described in ASTM D 2321, and as described in this Section.  Where an apparent 
conflict occurs between the standard practice and the requirements of this Section, 
this Section governs. 

 
B. Install rigid pipe to conform with standard practice described in ASTM C 12, and as 

described in this Section.  Where an apparent conflict occurs between the standard 
practice and the requirements of this Section, this Section governs. 

 
3.2 PREPARATION 
 

A. Establish traffic control.  Maintain barricades and warning lights for streets and 
intersections affected by the Work, and is considered hazardous to traffic 
movements. 

 
B. Perform work to conform with applicable safety standards and regulations.  Employ 

a trench safety system as specified in Section 01900 - Trench Safety Systems. 
 
C. Immediately notify the agency or company owning any existing utility line, which is 

damaged, broken, or disturbed.  Obtain approval from the Owner and agency for 
any repairs or relocations, either temporary or permanent. 

 
D. Install and operate necessary dewatering and surface water control measures.  
 
E. Maintain permanent benchmarks, monumentation, and other reference points.  

Unless otherwise directed in writing, replace those, which are damaged or 
destroyed in accordance with Section 01725 - Field Surveying. 

 
3.3 PROTECTION 
 

A. Protect trees, shrubs, lawns, existing structures, and other permanent objects 
outside of grading limits and within the grading limits as designated on the 
Drawings.  

 
B. Protect and support above-grade and below-grade utilities which are to remain. 
 
C. Restore damaged permanent facilities to pre-construction conditions unless 

replacement or abandonment of facilities is indicated on the Drawings. 
 
D. Take measures to minimize erosion of trenches.  Do not allow water to pond in 

trenches.  Where slides, washouts, settlements, or areas with loss of density or 
pavement failures or potholes occur, repair, recompact, and pave those areas at no 
additional cost to Owner. 

 
3.4 EXCAVATION 
 

A. Except as otherwise specified or shown on the Drawings, install underground 
utilities in open cut trenches with vertical sides. 

 
B. Perform excavation work so that pipe, conduit, and ducts can be installed to depths 

and alignments shown on the Drawings.  Avoid disturbing surrounding ground and 
existing facilities and improvements. 

 
C. Determine trench excavation widths using the following schedule as related to pipe 

outside diameter (O.D.).  Maximum trench width shall be the minimum trench width 
plus 24 inches. 
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Nominal Minimum Trench 
Pipe Size, Inches        

Width, Inches     
 
Less than 18  O.D. + 18 

 
D. Use sufficient trench width or benches above the embedment zone for installation 

of well point headers or manifolds and pumps where depth of trench makes it 
uneconomical or impractical to pump from the surface elevation.  Provide sufficient 
space between shoring cross braces to permit equipment operations and handling 
of forms, pipe, embedment and backfill, and other materials. 

 
E. Upon discovery of unknown utilities, badly deteriorated utilities not designated for 

removal, or concealed conditions, discontinue work at that location.  Notify the 
Owner and obtain instructions before proceeding. 

 
F. Shoring of Trench Walls. 

 
1. Install Special Shoring in advance of trench excavation or simultaneously 

with the trench excavation, so that the soils within the full height of the trench 
excavation walls will remain laterally supported at all times. 

 
2. For all types of shoring, support trench walls in the pipe embedment zone 

throughout the installation. Provide trench wall supports sufficiently tight to 
prevent washing the trench wall soil out from behind the trench wall support. 

 
3. Unless otherwise directed by the Owner, leave sheeting driven into or below 

the pipe embedment zone in place to preclude loss of support of foundation 
and embedment materials.  Leave rangers, walers, and braces in place as 
long as required to support sheeting, which has been cut off, and the trench 
wall in the vicinity of the pipe zone. 

 
4. Employ special methods for maintaining the integrity of embedment or 

foundation material.  Before moving supports, place and compact 
embedment to sufficient depths to provide protection of pipe and stability of 
trench walls.  As supports are moved, finish placing and compacting 
embedment. 

 
5. If sheeting or other shoring is used below top of the pipe embedment zone, 

do not disturb pipe foundation and embedment materials by subsequent 
removal.  Maximum thickness of removable sheeting extending into the 
embedment zone shall be the equivalent of a 1-inch-thick steel plate.  Fill 
voids left on removal of supports with compacted backfill material. 

 
G. Use of Trench Shields.  When a trench shield (trench box) is used as a worker 

safety device, the following requirements apply: 
 

1. Make trench excavations of sufficient width to allow shield to be lifted or 
pulled freely, without damage to the trench sidewalls. 

 
2. Move trench shields so that pipe, and backfill materials, after placement and 

compaction, are not damaged nor disturbed, nor the degree of compaction 
reduced. 

 
3. When required, place, spread, and compact pipe foundation and bedding 

materials beneath the shield.  For backfill above bedding, lift the shield as 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT           EXCAVATION AND BACKFILL  
                                                                               FOR UTILITIES 

02317 
03/02/15 

each layer of backfill is placed and spread.  Place and compact backfill 
materials against undisturbed trench walls and foundation. 

 
4. Maintain trench shield in position to allow sampling and testing to be 

performed in a safe manner. 
 
3.5 HANDLING EXCAVATED MATERIALS 
 

A. Use only excavated materials, which are suitable as defined in this Section and 
conforming with Section 02320 - Utility Backfill Materials.  Place material suitable or 
backfilling in stockpiles at a distance from the trench to prevent slides or cave-ins. 

 
B. When required, provide additional backfill material conforming with requirements of 

Section 02320 - Utility Backfill Materials. 
 
C. Do not place stockpiles of excess excavated materials on roads.  Protect excess 

stockpiles for use on site.  Maintain site conditions. 
 
 
3.6 GROUND WATER CONTROL 
 

A. Implement ground water control. Provide a stable trench to allow installation in 
accordance with the Specifications. 

 
3.7 TRENCH FOUNDATION 
 

A. Excavate bottom of trench to uniform grade to achieve stable trench conditions and 
satisfactory compaction of foundation or bedding materials. 

 
3.8 PIPE EMBEDMENT, PLACEMENT, AND COMPACTION 
 

A. Immediately prior to placement of embedment materials, the bottoms and sidewalls 
of trenches shall be free of loose, sloughing, caving, or otherwise unsuitable soil. 

 
B. Place embedment including bedding, haunching, and initial backfill as shown on 

Drawings. 
 
C. For pipe installation, manually spread embedment materials around the pipe to 

provide uniform bearing and side support when compacted.  Do not allow materials 
to free-fall from heights greater than 24 inches above top of pipe.  Perform 
placement and compaction directly against the undisturbed soils in the trench 
sidewalls, or against sheeting which is to remain in place. 

 
D. Do not place trench shields or shoring within height of the embedment zone unless 

means to maintain the density of compacted embedment material are used.  If 
moveable supports are used in embedment zone, lift the supports incrementally to 
allow placement and compaction of the material against undisturbed soil. 

 
E. Place geotextile to prevent particle migration from the in-situ soil into open-graded 

(Class I) embedment materials or drainage layers. 
 
F. Do not damage coatings or wrappings of pipes during backfilling and compacting 

operations.  When embedding coated or wrapped pipes, do not use crushed stone 
or other sharp, angular aggregates. 

 
G. Place haunching material manually around the pipe and compact it to provide 

uniform bearing and side support.  If necessary, hold small-diameter or lightweight 
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pipe in place during compaction of haunch areas and placement beside the pipe 
with sand bags or other suitable means. 

 
H. Shovel in-place and compact embedment material using pneumatic tampers in 

restricted areas, and vibratory-plate compactors or engine-powered jumping jacks 
in unrestricted areas.  Compact each lift before proceeding with placement of next 
lift.  Water tamping is not allowed. 

 
 
I. For irrigation lines construction embedment, use bank run sand, concrete sand, 

gem sand, pea gravel, or crushed limestone as specified in Section 02320 - Utility 
Backfill Material.  For irrigation lines adhere to the following subparagraph numbers 
1 and 2; for utility installation other than water, adhere to numbers 3 and 4 below: 

 
1. Class I, II, and III Embedment Materials: 

 
a. Maximum 6 inches compacted lift thickness. 
 
b. Compact to achieve a minimum of 95 percent of maximum dry density 

as determined according to ASTM D 698. 
 

c. Moisture content to be within -3 percent to +5 percent of optimum as 
determined according to ASTM D 698, unless otherwise approved by 
Owner. 

 
2. Cement Stabilized Sand: 

 
a. Maximum 6 inches compacted thickness. 
 
b. Compact to achieve a minimum of 95 percent of maximum dry density 

as determined according to ASTM D 698.  
 

c. Moisture content to be on dry side of optimum as determined 
according to  

 ASTM D 698 but sufficient for effective hydration. 
 

3. Class I embedment materials. 
 

a. Maximum 6-inches compacted lift thickness. 
 
b. Systematic compaction by at least two passes of vibrating equipment.  

Increase compaction effort as necessary to effectively embed the pipe 
to meet the deflection test criteria. 

 
c. Moisture content as determined by Contractor for effective compaction 

without softening the soil of trench bottom, foundation or trench walls. 
 

4. Class II embedment and cement stabilized sand. 
 

a. Maximum 6-inches compacted thickness. 
 
b. Compaction by methods determined by Contractor to achieve a 

minimum of 95 percent of the maximum dry density as determined 
according to ASTM D 698 for Class II materials and according to 
ASTM D 558 for cement stabilized materials. 
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c. Moisture content of Class II materials within 3 percent of optimum as 
determined according to ASTM D 698.  Moisture content of cement 
stabilized sands on the dry side of optimum as determined according 
to ASTM D 558 but sufficient for effective hydration. 

 
J. Place trench dams in Class I embedments in line segments longer than 100 feet 

between manholes, and not less than one in every 500 feet of pipe placed.  Install 
additional dams as needed to achieve workable construction conditions.  

 
 
 
 
3.9 TRENCH ZONE BACKFILL PLACEMENT AND COMPACTION 
 

A. Place backfill for pipe or conduits and restore surface as soon as practicable.  
Leave only the minimum length of trench open as necessary for construction. 

 
B. Where damage to completed pipe installation work is likely to result from 

withdrawal of sheeting, leave the sheeting in place.  Cut off sheeting 1.5 feet or 
more above the crown of the pipe.  Remove trench supports within 5 feet from the 
ground surface. 

 
C. For sewer pipes, use backfill materials described here as determined by trench 

limits. Uniformly backfill trenches partially within limits one foot from roads. Use 
select backfill within one foot below roads.  

 
D. For irrigation lines, backfill in trench zone with bank run sand, select fill, or random 

backfill material as specified in Section 02320 - Utility Backfill materials. 
 
E. When shown on Drawings, a random backfill of suitable material may be used in 

trench zone for trench excavations outside pavements. 
 
F. Place trench zone backfill in lifts and compact by methods selected by the 

Contractor.  Fully compact each lift before placement of the next lift. 
 

1. Bank run sand. 
 

a. Maximum 9-inches compacted lift thickness. 
 
b. Compaction by vibratory equipment to a minimum of 95 percent of the 

maximum dry density determined according to ASTM D 698. 
 
c. Moisture content within 3 percent of optimum determined according to 

ASTM D 698 
 

2. Cement-stabilized sand. 
 

a. Maximum lift thickness determined by Contractor to achieve uniform 
placement and required compaction, but not exceeding 24 inches. 

 
b. Compaction by vibratory equipment to a minimum of 95 percent of the 

maximum dry density determined according to ASTM D 558. 
 

c. Moisture content on the dry side of optimum determined according to 
  ASTM D 558 but sufficient for cement hydration. 
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3. Select fill. 
 

a. Maximum 6-inches compacted thickness. 
 
b. Compaction by equipment providing tamping or kneading impact to a 

minimum of 95 percent of the maximum dry density determined 
according to ASTM D 698. 

 
c. Moisture content within 2 percent of optimum determined according to 

ASTM D 698. 
 
 
 

G. For trench excavations outside roads, a random backfill of suitable material may be 
used in the trench zone. 

 
1. Fat clays (CH) may be used as trench zone backfill outside paved areas at 

the Contractor’s option.  If the required density is not achieved, the 
Contractor, at his option and at no additional cost to the Owner, may use lime 
stabilization to achieve compaction requirements or use a different suitable 
material. 

 
2. Maximum 9-inch compacted lift thickness for clayey soils and maximum 12-

inch lift thickness for granular soils. 
 
3. Compact to a minimum of 90 percent of the maximum dry density determined 

according to ASTM D 698. 
 
4. Moisture content as necessary to achieve density. 

 
3.10 MANHOLES, JUNCTION BOXES, AND OTHER PIPELINE STRUCTURES 
 

A. Meet the requirements of adjoining utility installations for backfill of irrigation 
structures, as shown on the Drawings. 

 
3.11 FIELD QUALITY CONTROL 
 

A. Test for material source qualifications as defined in Section 02320 - Utility Backfill 
Materials. 

 
B. Provide excavation and trench safety systems at locations and to depths required 

for testing and retesting during construction at no additional cost to Owner. 
 
C. Tests will be performed on a minimum of three different samples of each material 

type for plasticity characteristics, in accordance with ASTM D 4318, and for 
gradation characteristics, in accordance with Tex-101-E and Tex-110-E.  Additional 
classification tests will be performed whenever there is a noticeable change in 
material gradation or plasticity. 

 
D. At least three tests for moisture-density relationships will be performed initially for 

backfill materials in accordance with ASTM D 698.   Additional moisture-density 
relationship tests will be performed whenever there is a noticeable change in 
material gradation or plasticity. 

 
E. In-place density tests of compacted pipe foundation, embedment and trench zone 

backfill soil materials will be performed according to ASTM D 1556, or ASTM D 
2922 and ASTM D 3017, and at the following frequencies and conditions. 
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1. A minimum of one test for every 50 cubic yards of compacted embedment 

and for every 100 cubic yards of compacted trench zone backfill material. 
 
2. A minimum of three density tests for each full shift of Work. 
 
3. Density tests will be distributed among the placement areas.  Placement 

areas are:  foundation, bedding, haunching, initial backfill and trench zone. 
 
4. The number of tests will be increased if inspection determines that soil type 

or moisture content are not uniform or if compacting effort is variable and not 
considered sufficient to attain uniform density, as specified. 

 
5. Density tests may be performed at various depths below the fill surface by pit 

excavation.  Material in previously placed lifts may therefore be subject to 
acceptance/rejection. 

 
6. Two verification tests will be performed adjacent to in-place tests showing 

density less than the acceptance criteria.  Placement will be rejected unless 
both verification tests show acceptable results. 

 
7. Recompacted placement will be retested at the same frequency as the first 

test series, including verification tests. 
 

F. Recondition, recompact, and retest at Contractor's expense if tests indicate Work 
does not meet specified compaction requirements.  For hardened soil cement with 
nonconforming density, core and test for compressive strength at Contractor's 
expense. 

 
G. Acceptability of crushed rock compaction will be determined by inspection. 

 
3.12 DISPOSAL OF EXCESS MATERIAL 
 

A. Dispose of excess materials as directed by the Owner. 
 
 

END OF SECTION 
 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT       UTILITY BACKFILL MATERIALS 

02320 
03/02/15 

SECTION 02320 
 

UTILITY BACKFILL MATERIALS 
 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Material Classifications. 
 
B. Utility Backfill Materials: 

 
Concrete sand 
Gem sand 
Pea gravel 
Crushed stone 
Crushed concrete  
Bank run sand 
Select backfill 
Random backfill 

 
C. Material Handling and Quality Control Requirements. 

 
1.2 MEASUREMENT AND PAYMENT  
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price 
procedures. 

 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, 

payment for work in this section is included in the total Stipulated Price. 
 

C. When not listed as separate contract pay item, Utility Backfill Materials shall be 
considered as incidental work, and the cost thereof shall be included in such 
contract pay items as are provided in the proposal contract. 

 
1.3 DEFINITIONS 
 

A. Unsuitable Material:  Unsuitable soil materials are the following: 
 

1. Materials that are classified as ML, CL-ML, MH, PT, OH, and OL according 
to ASTM D 2487. 

 
2. Materials that cannot be compacted to the required density due to either 

gradation, plasticity, or moisture content. 
 
3. Materials that contain large clods, aggregates, and stones greater than 4 

inches in any dimension; debris, vegetation, and waste; or any other 
deleterious materials. 

 
4. Materials that are contaminated with hydrocarbons or other chemical 

contaminants. 
 

B. Suitable Material:  Suitable soil materials are the following: 
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1. Those meeting specification requirements. 
 
2. Unsuitable soils meeting specification requirements for suitable soils after 

treatment with lime or cement. 
C. Foundation Backfill Materials:  Natural soil or manufactured aggregate meeting 

Class I requirements and geotextile filter fabrics as required, to control drainage 
and material separation.  Foundation backfill material is placed and compacted as 
backfill where needed to provide stable support for the structure foundation base.  
Foundation backfill materials may include concrete fill and seal slabs. 

 
D. Foundation Base:  Crushed stone aggregate with filter fabric as required, cement 

stabilized sand, or concrete seal slab.  The foundation base provides a smooth, 
level-working surface for the construction of the concrete foundation. 

 
E. Backfill Material:  Classified soil material meeting specified quality requirements for 

the designated application as embedment or trench zone backfill. 
 
F. Embedment Material:  Soil material placed under controlled conditions within the 

embedment zone extending vertically upward from top of foundation to an elevation 
12 inches above top of pipe, and including pipe bedding, haunching, and initial 
backfill. 

 
G. Trench Zone Backfill:  Classified soil material meeting specified quality 

requirements and placed under controlled conditions in the trench zone from top of 
embedment zone to base course in paved areas or to the surface grading material 
in unpaved areas. 

 
H. Foundation:  Either suitable soil of the trench bottom, or material placed as backfill 

of over-excavation for removal and replacement of unsuitable or otherwise 
unstable soils. 

 
I. Source:  A source selected by the Contractor for supply of embedment or trench 

zone backfill material.  A selected source may be the project excavation, off-site 
borrow pits, commercial borrow pits, or sand and aggregate production or 
manufacturing plants. 

 
J. Refer to Section 02317 - Excavation and Backfill for Utilities for other definitions 

regarding utility installation by trench construction. 
 
1.4 REFERENCES 
 

A. ASTM C 33 - Specification for Concrete Aggregate. 
 
B. ASTM C 40 - Test Method for Organic Impurities in Fine Aggregates for Concrete. 
 
C. ASTM C 123 - Test Method for Lightweight Pieces in Aggregate. 
 
D. ASTM C 131 - Test Method for Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 
 
E. ASTM C 136 - Test Method for Sieve Analysis of Fine and Coarse Aggregates. 
 
F. ASTM C 142 - Test Method for Clay Lumps and Friable Particles in Aggregates. 
 
G. ASTM D 1140 - Test Method for Amount of Materials in Soils Finer Than No. 200 

Sieve. 
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H. ASTM D 2487 - Classification of Soils for Engineering Purposes (Unified Soil 
Classification System). 

 
I. ASTM D 2488 - Standard Practice for Description and Identification of Soils 

(Visual-Manual Procedure). 
 
J. ASTM D 4318 - Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of 

Soils. 
 
K. ASTM D 4643 - Method for Determination of Water (Moisture) Content of Soil by 

the Microwave Oven Method. 
 
L. TxDOT Tex-101-E - Preparation of Soil and Flexible Base Materials for Testing. 
 
M. TxDOT Tex-104-E - Test Method for Determination of Liquid Limit of Soils (Part 1) 
 
N. TxDOT Tex-106-E - Test Method - Methods of Calculating Plasticity Index of Soils. 
 
O. TxDOT Tex-110-E - Determination of Particle Size Analysis of Soils. 

 
1.5 SUBMITTALS 
 

A. Conform to requirements of Section 01300 - Submittal Procedures. 
 
B. Submit a description of source, material classification and product description, 

production method, and application of backfill materials. 
 
C. Submit test results for samples of off-site backfill materials to comply with 

Paragraph 2.03, Materials Testing. 
 
D. Before stockpiling materials, submit a copy of temporary easement or approval 

from landowner for stockpiling backfill material on private property. 
 
E. For each delivery of material, provide a delivery ticket, which includes source 

location. 
 
1.6 TESTS 
 

A. Perform tests of sources for backfill material in accordance with Paragraph 2.3B. 
 
B. Verification tests of backfill materials may be performed by the Owner in 

accordance with Section 01410 - Testing Laboratory Services. 
 
C. Random fill obtained from the project excavation as source is exempt from pre-

qualification requirements by Contractor but may be inspected by Owner testing lab 
for unacceptable materials based on ASTM D 2488. 

 
 
PART 2 – PRODUCTS  
 
2.1 MATERIAL CLASSIFICATIONS 
 

A. Materials for backfill shall be classified for the purpose of quality control in 
accordance with the Unified Soil Classification Symbols as defined in ASTM D 
2487.  Material use and application is defined in utility installation specifications 
and Drawings either by class, as described in Paragraph 2.01B, or by product 
descriptions, as given in Paragraph 2.02. 
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B. Class Designations Based on Laboratory Testing: 

 
1. Class I:  Well-graded gravels and sands, gravel-sand mixtures, crushed well-

graded rock, little or no fines (GW, SW): 
 

a. Plasticity index:  non-plastic. 
b. Gradation:  D60/D10 - greater than 4 percent; amount passing No. 200 

sieve - less than or equal to 5 percent. 
 

2. Class II:  Poorly graded gravels and sands, silty gravels and sands, little to 
moderate fines: 

 
a. Plasticity index:  non-plastic to 4. 
b. Gradations: 
 

1) Gradation (GP, SP):  amount passing No. 200 sieve - less than 5 
percent. 

2) Gradation (GM, SM):  amount passing No. 200 sieve - between 
12 percent and 50 percent. 

3) Borderline gradations with dual classifications (e.g., SP-SM):  
amount passing No. 200 sieve - between 5 percent and 12 
percent. 

 
3. Class III:  Clayey gravels and sands, poorly graded mixtures of gravel, sand, 

silt, and clay (GC, SC, and dual classifications, e.g., SP-SC): 
 

a. Plasticity index:  greater than 7. 
b. Gradation:  amount passing No. 200 sieve - between 12 percent and 

50 percent. 
 

4. Class IVA:  Lean clays (CL). 
 

a. Plasticity Indexes: 
 

1) Plasticity index:  greater than 7, and above A line. 
2) Borderline plasticity with dual classifications (CL-ML): PI 

between 4 and 7. 
 

b. Liquid limit:  less than 50. 
c. Gradation:  amount passing No. 200 sieve - greater than 50 percent. 
d. Inorganic. 

 
5. Class IVB:  Fat clays (CH) 

 
a. Plasticity index:  above A line. 
b. Liquid limit:  50 or greater. 
c. Gradation:  amount passing No. 200 sieve - greater than 50 percent. 
d. Inorganic. 

 
6. Use soils with dual class designation according to ASTM D 2487, and which 

are not defined above, according to the more restrictive class. 
 
2.2 PRODUCT DESCRIPTIONS 
 

A. Soils classified as silt (ML), elastic silt (MH), organic clay and organic silt (OL, OH), 
and organic matter (PT) are not acceptable as backfill materials.  These soils may 
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be used for site grading and restoration in unimproved areas as approved by the 
Owner.  Soils in Class IVB, fat clay (CH) may be used as backfill materials where 
allowed by the applicable backfill installation specification.  Refer to Section 02317 
- Excavation and Backfill for Utilities. 

 
B. Provide backfill material that is free of stones greater than 6 inches, free of roots, 

waste, debris, trash, organic material, unstable material, non-soil matter, 
hydrocarbon or other contamination, conforming to the following limits for 
deleterious materials: 

 
1. Clay lumps:  Less than 0.5 percent for Class I, and less than 2.0 percent for 

Class II, when tested in accordance with ASTM C 142. 
 
2. Lightweight pieces:  Less than 5 percent when tested in accordance with 

ASTM C 123. 
 
3. Organic impurities:  No color darker than standard color when tested in 

accordance with ASTM C 40. 
 

C. Manufactured materials, such as crushed concrete, may be substituted for natural 
soil or rock products where indicated in the product specification, and approved by 
Owner, provided that the physical property criteria are determined to be 
satisfactory by testing. 

 
D. Bank Run Sand:  Durable bank run sand classified as SP, SW, or SM by the 

Unified Soil Classification System (ASTM D 2487) meeting the following 
requirements: 

 
1. Less than 15 percent passing the number 200 sieve when tested in 

accordance with ASTM D 1140.  The amount of clay lumps or balls not 
exceeding 2 percent. 

 
2. Material passing the number 40 sieve shall meet the following requirements 

when tested in accordance with ASTM D 4318: 
 

a. Liquid limit:  not exceeding 25 percent. 
b. Plasticity index:  not exceeding 7. 

 
E. Concrete Sand:  Natural sand, manufactured sand, or a combination of natural and 

manufactured sand conforming to the requirements of ASTM C 33 and graded 
within the following limits when tested in accordance with ASTM C 136: 

 
 
Sieve 

 
Percent Passing 

 
3/8" 

 
         100  

No. 4 
 

95 to 100  
No. 8 

 
80 to 100  

No. 16 
 

50 to   85  
No. 30 

 
25 to   60  

No. 50 
 

10 to   30  
No. 100 

 
     2 to   10  
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F. Gem Sand:  Sand conforming to the requirements of ASTM C 33 for course 
aggregates specified for number 8 size and graded within the following limits 
when tested in accordance with ASTM C 136: 

 
 
Sieve 

 
Percent Passing 

 
3/8" 

 
95 to 100  

No. 4 
 

60 to   80  
No. 8 

 
15 to   40 

 
G. Pea Gravel:  Durable particles composed of small, smooth, rounded 

stones or pebbles and graded within the following limits when 
tested in accordance with ASTM C 136: 

 
 

 
Sieve 

 
Percent Passing 

 
1/2" 

 
 100 

 
3/8" 

 
85 to 
100  

No.   4 
 

10 to   30  
No.   8 

 
 0 to   10 

No. 16 0 to 5 
 
  

H. Crushed Aggregates: Crushed aggregates consist of durable 
particles obtained from an approved source and meeting the 
following requirements: 

 
1. Materials of one product delivered for the same construction 

activity from a single source. 
 
2. Non-plastic fines. 
 
3. Los Angeles abrasion test wear not exceeding 45 percent when tested in 

accordance with ASTM C 131. 
 
4. Crushed aggregate shall have a minimum of 90 percent of the particles 

retained on the No. 4 sieve with 2 or more crushed faces as determined by 
Test Method Tex-460-A, Part I. 

 
5. Crushed stone:  Produced from oversize plant processed stone or gravel, 

sized by crushing to predominantly angular particles from a naturally 
occurring single source.  Uncrushed gravel is not acceptable material for 
embedment where crushed stone is shown on the applicable utility 
embedment drawing details. 

 
6. Crushed Concrete:  Crushed concrete is an acceptable substitute for crushed 

stone as utility backfill.  Gradation and quality control test requirements are 
the same as crushed stone.  Provide crushed concrete produced from 
normal weight concrete of uniform quality; containing particles of aggregate 
and cement material, free from other substances such as asphalt, reinforcing 
steel fragments, soil, waste gypsum (calcium sulfate), or debris. 
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7. Gradations, as determined in accordance with Tex-110-E. 

 
 

 
Sieve 

 
Percent Passing by Weight for Pipe Embedment 
by Ranges of Nominal Pipes Sizes 

 
 

 
>15" 

 
15" - 8" 

 
<8" 

 
1" 

 
95 - 100 

 
100 

 
-  

3/4" 
 
60 - 90 

 
90 - 100 

 
100  

1/2" 
 
25 - 60 

 
- 

 
90 - 100  

3/8" 
 
- 

 
20 - 55 

 
40 - 70  

No. 4 
 
 0  - 5 

 
  0 - 10 

 
 0  - 15  

No. 8 
 
- 

 
  0 - 5 

 
 0  - 5 

 
 

I.  Select Backfill:  Class III clayey gravel or sand or Class IV lean clay with a plasticity index 
between 8 and 20 or clayey soils treated with lime.  Apply so that dry backfill will contain a 
minimum lime content of 5 percent by weight of dry backfill unless otherwise directed as a result 
testing to meet plasticity criteria. 

 
J. Random Backfill:  Any suitable soil or mixture of soils within Classes I, II, III and IV; 

or fat clay (CH) where allowed by the applicable backfill installation specification.  
Refer to Section 02317 - Excavation and Backfill for Utilities. 

 
K. Concrete Backfill:  Conform to Class B concrete as specified in Section 03315 - 

Concrete for Utility Construction. 
 

2.3  MATERIAL TESTING 
 

A. Ensure that material selected, produced and delivered to the project meets 
applicable specifications and is of sufficient uniform properties to allow practical 
construction and quality control. 

 
B. Source or Supplier Qualification.  Perform testing, or obtain representative tests by 

suppliers, for selection of material sources and products.  Provide test results for a 
minimum of three samples for each source and material type.  Tests samples of 
processed materials from current production representing material to be delivered.  
Tests shall verify that the materials meet specification requirements.  Repeat 
qualification test procedures each time the source characteristic changes or there 
is a planned change in source location or supplier.  Qualification tests shall include, 
as applicable: 

 
1. Gradation.  Complete sieve analyses shall be reported regardless of the 

specified control sieves.  The range of sieves shall be from the largest 
particle through the No. 200 sieve. 

 
2. Plasticity of material passing the No. 40 sieve. 
 
3. Los Angeles abrasion wear of material retained on the No. 4 sieve. 
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4. Clay lumps. 
 
5. Lightweight pieces 
 
6. Organic impurities 

 
C. Testing Reports.  Provide reports to the Owner from an independent testing 

laboratory that backfill materials to be placed in the Work meet applicable 
specification requirements. 

 
 
PART 3 – EXECUTION  
 
3.1 SOURCES 
 

A. Use of material encountered in the trench excavations is acceptable, provided 
applicable specification requirements are satisfied.  If excavation material is not 
acceptable, provide from other approved source. 

 
B. Identify off-site sources for backfill materials at least 14 days ahead of intended use 

so that the Owner may obtain samples for verification testing. 
 
C. Obtain approval for each material source by the Owner before delivery is started.  If 

sources previously approved do not produce uniform and satisfactory products, 
furnish materials from other approved sources.  Materials may be subjected to 
inspection or additional verification testing after delivery.  Materials, which do not 
meet the requirements of the specifications, will be rejected.  Do not use material, 
which, after approval, has become unsuitable for use due to segregation, mixing 
with other materials, or by contamination.   

 
D. Bank run sand, select backfill, and random backfill, if available in the project 

excavation, may be obtained by selective excavation and acceptance testing.  
Obtain additional quantities of these materials and other materials required to 
complete the work from off-site sources. 

 
E. The Owner does not represent or guarantee that any soil found in the excavation 

work will be suitable and acceptable as backfill material. 
 
3.2 MATERIAL HANDLING 
 

A. When backfill material is obtained from either a commercial or non-commercial 
borrow pit, open the pit to expose the vertical faces of the various strata for 
identification and selection of approved material to be used.  Excavate the selected 
material by vertical cuts extending through the exposed strata to achieve uniformity 
in the product. 

 
B. Establish temporary stockpile locations for practical material handling and control, 

and verification testing by the Owner in advance of final placement.  Obtain 
approval from landowner for storage of backfill material on adjacent private 
property. 

 
C. When stockpiling backfill material near the project site, use appropriate covers to 

eliminate blowing of materials into adjacent areas and prevent runoff containing 
sediments from entering the drainage system. 

 
D. Place stockpiles in layers to avoid segregation of processed materials.  Load 

material by making successive vertical cuts through entire depth of stockpile.  
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3.3 FIELD QUALITY CONTROL 
 

A. Quality Control 
 

1. The Owner may sample and test backfill at: 
 

a. Sources including borrow pits, production plants and Contractor's 
designated off-site stockpiles. 

b. On-site stockpiles. 
c. Materials placed in the Work. 

 
2. The Owner may resample material at any stage of work or location if 

changes in characteristics are apparent. 
 

B. Production Verification Testing:  The Owner’s testing laboratory will provide 
verification testing on backfill materials, as directed by the Owner.  Samples may 
be taken at the source or at the production plant, as applicable. 

 
 

END OF SECTION 
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SECTION 02321 

 
CEMENT STABILIZED SAND  

 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Cement stabilized sand for backfill and bedding. 
 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
 
1.3 REFERENCES 
 

A. ASTM C31 - Standard Practice for Making and Curing Concrete Test Specimens in the Field. 
 
B. ASTM C33 - Standard Specification for Concrete Aggregates (Fine Aggregate). 
 
C. ASTM C40 - Standard Test Method for Organic Impurities in Fine Aggregates for Concrete. 
 
D. ASTM C94 - Standard Specification for Ready-Mixed Concrete. 
 
E. ASTM C123 - Standard Test Method for Lightweight Pieces in Aggregate. 
 
F. ASTM C142 - Standard Test Method for Clay Lumps and Friable Particles in Aggregates. 
 
G. ASTM C150 - Specification for Portland Cement. 
 
H. ASTM D558 - Standard Test Methods for Moisture-Density Relations of Soil-Cement Mixtures. 
 
I. ASTM D1632 - Standard Practice for Making and Curing Soil-Cement Compression and 

Flexure Test Specimen in the Laboratory. 
 
J. ASTM D1633 - Standard Test Method for Compressive Strength of Molded Soil- Cement 

Cylinders. 
 
K. ASTM D2487 - Standard Test Method for Classification of Soils for Engineering Purposes 

(Unified Soil Classification System). 
 
L. ASTM D2901 - Standard Test Method for Cement Content of Freshly Mixed Soil-Cement. 
 
M. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

 
1.4  SUBMITTALS 
 

A. Submittals shall conform to requirements of Section 01300 - Submittals. 
 
B. Submit material qualification and mix design tests to include: 
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1. Three series of tests of sand or fine aggregate material from the proposed source.  Tests 

shall include procedures defined in Paragraph 2.1. 
 

2. Three moisture-density relationship tests prepared using the material qualified by the 
tests of Paragraph 1.4B.1.  Blends of fine aggregate from crushed concrete and bank run 
sand shall be tested at the ratio to be used for the mix design testing. 

 
3. Mix design report to meet the design requirements of Paragraph 1.5.  The mix design 

shall include compressive strength tests after 48-hours and 7 days curing. 
 
1.5 DESIGN REQUIREMENTS 
 

A. Design sand-cement mixture to produce a minimum unconfined compressive strength of 100 
pounds per square inch in 48 hours when compacted to 95 percent in accordance with ASTM 
D558 and when cured in accordance with ASTM D1632, and tested in accordance with ASTM 
D1633.  Mix for general use shall contain a minimum of 1-1/2 sacks of cement per cubic yard.  
Mix for use as sanitary sewer embedment within 9 feet of waterlines shall contain 2 sacks of 
cement per cubic yard.  Compact mix with a moisture content on the dry side of optimum. 

 
 
PART 2 –PRODUCTS  
 
2.1 MATERIALS 
 

A. Cement:  Type 1 Portland cement conforming to ASTM C150. 
 
B. Sand:  Clean, durable sand meeting grading requirements for fine aggregates of ASTM C33, or 

requirements for Bank Run Sand of Section 02317 - Utility Backfill Materials, and the following 
requirements: 

 
1. Classified as SW, SP or SM by the United Soil Classification System of  ASTM D2487. 
 
2. Deleterious materials: 

 
a. Clay lumps, ASTM C142; less than 0.5 percent. 
 
b. Lightweight pieces, ASTM C123; less than 5.0 percent. 
 
c. Organic impurities, ASTM C40; color no darker than the standard color. 

 
3. Plasticity index of 4 or less when tested in accordance with ASTM D4318. 

 
C. Fine aggregate manufactured from crushed concrete meeting the quality requirements for 

crushed rock material of Section 02317 - Utility Backfill Materials, may be used as a complete or 
partial substitute for bank run sand.  The blending ratio of fine aggregate from crushed concrete 
and bank run sand shall be defined in the mix design report. 

 
D. Water:  Potable water, free of oils, acids, alkalies, organic matter or other deleterious 

substances, meeting requirements of ASTM C94. 
 
2.2 MIXING MATERIALS 
 

A. Thoroughly mix sand, cement and water in proportions of the mix design using a pugmill-type 
mixer.  The plant shall be equipped with automatic weight controls to ensure correct mix 
proportions. 
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B. Stamp batch ticket at plant with time of loading directly after mixing.  Material not placed and 
compacted within 4 hours after mixing shall be rejected. 

 
 
PART 3 –EXECUTION  
 
3.1 PLACING 
 

A. Place sand-cement mixture in 8-inch-thick loose lifts and compact to 95 percent of ASTM D558, 
unless otherwise specified.  The moisture content during compaction shall be on the dry side of 
optimum but sufficient for hydration.  Perform and complete compaction of sand-cement mixture 
within 4 hours after addition of water to mix at the plant. 

 
B. Do not place or compact sand-cement mixture in standing or free water. 

 
3.2 FIELD QUALITY CONTROL 
 

A. Testing will be performed under provisions of Section 01410 - Testing Laboratory Services.  
 
B. Mixing plant inspections will be performed periodically.  Material samples will be obtained and 

tested in accordance with Paragraph 2.1, Materials, if there is evidence of change in material 
characteristic. 

 
C. Random samples of delivered product will be taken in the field at point of delivery for each day 

of placement in a work area.  Specimens will be prepared in accordance with ASTM C31 and 
tested for 48-hour compressive strength in accordance with ASTM D1633. 

 
D. The cement content will be checked on samples obtained in the field whenever there are 

apparent changes in the mix properties. 
 

 
END OF SECTION 
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SECTION 02501 
 

DUCTILE IRON PIPE AND FITTINGS 
 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Ductile iron pipe and fittings for water mains, pressure pipe, gravity sanitary 
sewers, and storm sewers. 

 
1.2 MEASUREMENT AND PAYMENT 

 
A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price 
procedures. 

 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, 

payment for work in this section is included in the total Stipulated Price. 
 
 
1.3 REFERENCES 
 

A. ANSI A 21.4 (AWWA C 104) - Cement-Mortar Lining for Ductile-Iron and Gray-Iron 
Pipe and Fittings, for Water and Other Liquids. 

 
B. ANSI A 21.10 (AWWA C 110) - Ductile-Iron and Gray-Iron Fittings, 3-in. through 

48-in., for Water and Other Liquids. 
 
C. ANSI A 21.11 (AWWA C 111) - Rubber Gasket Joints for Ductile-Iron and Gray-

Iron Pressure Pipe and Fittings. 
 
D. ANSI A 21.15 (AWWA C 115) - Flanged Ductile-Iron Pipe with Threaded Flanges. 
 
E. ANSI A 21.50 (AWWA C 150) - Thickness Design of Ductile-Iron Pipe. 
 
F. ANSI A 21.51 (AWWA C 151) - Ductile-Iron Pipe, Centrifugally Cast for Water and 

Other Liquids. 
 
G. ANSI A 21.53 (AWWA C 153) - Ductile Iron Compact Fittings, 3 inches through 24 

inches and 54 inches through 64 inches for water service. 
 
H. ANSI B 16.1 - Cast Iron Pipe Flanges and Flanged Fittings. 
 
I. ASTM D 1248 - Polyethylene Plastics Molding and Extrusion Materials. 
 
J. ASTM G 62 - Test Methods for Holiday Detection in Pipeline Coatings. 
 
K. AWWA C 600 - Standard for Installation of Ductile Iron Water Mains and Their 

Appurtenances. 
 
L. SSPC-SP 6 - Steel Structures Painting Council, Commercial Blast Cleaning. 
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1.4 SUBMITTALS 
 

A. Conform to requirements of Section 01300 - Submittal Procedures. 
 
B. Submit shop drawings showing design of pipe and fittings indicating alignment and 

grade, laying dimensions, fabrication, fitting, flange, and special details.  Show 
station numbers for pipe and fittings corresponding to Drawings.  Production of 
pipe and fittings prior to review by Owner is at Contractor's risk. 

 
1.5 QUALITY CONTROL 
 

A. Provide manufacturer's certifications that all ductile iron pipe and fittings meet 
provisions of this Section and have been hydrostatically tested at factory and meet 
requirements of ANSI A 21.51. 

 
B. Provide certifications that all pipe joints have been tested and meet requirements of 

ANSI A 21.11. 
 
 
PART 2 – PRODUCTS  
 
2.1 DUCTILE IRON PIPE 
 

A. Ductile Iron Pipe Barrels:  ANSI A 21.15, ANSI A 21.50 or ANSI A 21.51; bear mark 
of Underwriters' Laboratories approval; minimum thickness Class 51 for water 
mains and Class 52 for wastewater services, or as shown on Drawings.  Provide 
minimum thickness Class 53 for flanged pipe. 

 
B. Provide pipe sections in standard lengths, not less than 18 feet long, except for 

special fittings and closure sections as indicated on shop drawings. 
 
2.2 JOINTS 
 

A. Joint Types:  ANSI A 21.11 push-on; ANSI A 21.11 mechanical joint; or ANSI A 
21.15 flanged end.  Provide push-on joints unless otherwise indicated on the 
Drawings or required by these specifications. For bolted joints, bolts shall conform 
to requirements of AWWA C 111. 

 
B. Where restrained joints for buried service are required by Drawings, provide one of 

the following, or equal: 
 

1. Super-Lock Joint by Clow Corporation. 
 
2. Flex-Ring or Lok-Ring by American Cast Iron Pipe Company. 
 
3. TR-Flex Joint by U.S. Pipe and Foundry Company. 

 
C. Threaded- or grooved-type joints, which reduce pipe wall thickness below minimum 

required, are not acceptable. 
 
D. Where ductile iron water main is cathodically protected from corrosion, bond rubber 

gasketed joints as shown on Drawings to provide electrical continuity along entire 
pipeline, except where insulating flanges are required by Drawings. 

 
2.3 GASKETS: 
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A. Furnish, when no contaminant is identified, plain rubber (SBR) gasket material; for 
flanged joints 1/8-inch-thick gasket in accordance with ANSI A 21.15. 

 
B. Pipes to be installed in potentially contaminated areas, especially where free 

product is found near the elevation of the proposed pipeline, shall have the 
following gasket materials for the noted contaminants: 

 
 
Contaminant 

 
Gasket Material Required 

 
Petroleum (diesel, gasoline)  

 
Nitrile Rubber 

 
Other contaminants 

 
As recommended by the pipe 
manufacture 

 
2.4 FITTINGS 
 

A. Use fittings of same size as pipe.  Reducers are not permitted to facilitate an off-
size fitting.  Reducing bushings are also prohibited.  Make reductions in piping size 
by reducing fittings.  Line and coat fittings as specified for pipe they serve. 

 
B. Push-on Fittings:  ANSI A 21.10; ductile iron ANSI A 21.11 joints, gaskets, and 

lubricants; pressure rated at 250 psig. 
 
C. Flanged Fittings:  ANSI A 21.10; ANSI B 16.1 cast or ductile iron.  Flanges:  ANSI 

B 16.1, Class 125; pressure rated at 250 psig. 
 
D. Mechanical Joint Fittings:  ANSI A 21.11 (AWWA C 110); pressure rated at 250 psi. 
 
E. Ductile Iron Compact Fittings for Water Mains:  ANSI A 21.53; 4-inch through 12-

inch diameter; cement-mortar lining.  
 
2.5 COATINGS AND LININGS 
 

A. Water Main Interiors:  ANSI A21.4, cement lined with seal coat. 
 
B. Sanitary Sewer and Force Main Interiors: 

 
1. Preparation:  Commercial blast cleaning conforming to SSPC-SP6. 
 
2. Liner thickness:  Nominal 40 mils, minimum 35 mils, for pipe barrel interior; 

minimum 6 to 10 mils at gasket groove and outside spigot end to 6-inches 
back from end. 

 
3. Testing:  ASTM G 62, Method B for voids and holidays; provide written 

certification. 
4. Acceptable Lining Materials: 

 
a. Virgin polyethylene conforming to ASTM D 1248, with inert fillers and 

carbon black to resist ultraviolet degradation during storage heat 
bonded to interior surface of pipe and fittings; “Polyline” by American 
Cast Iron Pipe Company; or equal. 

b. Polyurethane:  Corro-pipe II by Madison Chemicals. 
 
c. Ceramic Epoxy:  Protecto-401 by Enduron Protective Coatings. 
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C. Exterior:  Prime coat and outside asphaltic coating conforming to ANSI A 21.10, 
ANSI A 21.15, or ANSI A 21.51 for pipe and fittings in open cut excavation and in 
casings. 

 
D. Polyethylene Wrap:  For buried water lines and sanitary sewers, including point 

repairs, provide polyethylene wrap unless otherwise specified or shown. Provide 
polyethylene wrap for buried ductile iron pipe, including polyurethane coated pipe.  

 
E. For flanged joints in buried service, provide petrolatum wrapping system, Denso, or 

equal, for the complete joint and alloy steel fasteners.  Alternatively, provide bolts 
made of Type 304 stainless steel. 

 
2.6 MANUFACTURERS 
 

A. Pre-approved manufacturers of ductile iron pipe are American Cast Iron Pipe Co., 
McWayne Cast Iron Pipe Co., and U. S. Pipe and Foundry Co. 

 
 
PART 3 - EXECUTION 
 
3.1 INSTALLATION 
 

A. Conform to installation requirements of Section 02532 – Sanitary Sewage Force 
Main, except as modified in this Section. 

 
B. Install in accordance with AWWA C 600 and manufacturer's recommendations. 
 
C. Install all ductile iron pipe in polyethylene wrap, unless cathodic protection is 

provided.  Do not use polyethylene wrap with a cathodic protection system. 
 
3.2 GRADE 
 

A. Unless otherwise specified on Drawings, install ductile iron pipe for the service to 
clear utility lines with following minimum cover: 

 
 Diameter Depth of Cover  
  (Inches)          (Feet)         

 
16 and 24 5 
12 and smaller 4 

 
 

END OF SECTION 
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SECTION 02506 
 

POLYVINYL CHLORIDE PIPE 
 
 
PART 1 - GENERAL 
 
1.1  SECTION INCLUDES 

 
A. Polyvinyl Chloride Pressure Pipe for force mains or gravity sewers in nominal 

diameters 4 inches through 36 inches. 
 
1.2  MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price 
procedures. 

 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, 

payment for work in this section is included in the total Stipulated Price. 
 

 
1.3  REFERENCES 
 

A. ANSI A21.5 (AWWA C 105) - Polyethylene Encasement for Ductile-Iron Piping for 
Water and Other Liquids. 

 
B. ANSI A21.10 (AWWA C 110) - Ductile-Iron and Gray-Iron Fittings, 3 inches through 

48 inches for Water and Other Liquids. 
 

C. ANSI A21.11 (AWWA C 111) - Rubber-Gasket Joints for Ductile-Iron Pressure Pipe 
and Fittings. 

D. ASTM D 1248 - Standard Specification for Polyethylene Plastics Molding and 
Extrusion Materials. 

 
E. ASTM D 1784 - Standard Specification for Rigid Polyvinyl Chloride Compound and 

Chlorinated Polyvinyl Chloride Compounds. 
 

F. ASTM D 2241 - Standard Specification for Polyvinyl Chloride Plastic Pipe (SDR-PR). 
 

G. ASTM D 2321 - Practice for Underground Installation of Flexible Thermoplastic Sewer 
Pipe. 

 
H. ASTM D 2444 - Test Method for Impact Resistance of Thermoplastic Pipe and Fittings 

by Means of a Tup (Falling Weight). 
 

I. ASTM D 2680 - Specification for Acrylonitrile-Butadiene-Styrene (ABS) and Polyvinyl 
Chloride Composite Sewer Piping. 

 
J. ASTM D 3034 - Specification for Type PSM Polyvinyl Chloride Sewer Pipe and 

Fittings. 
 

K. ASTM D 3139 - Standard Specification for Joints for Plastic Pressure Pipes Using 
Flexible Elastomeric Seals. 
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L. ASTM D 3212 - Specification for Joints for Drain and Sewer Plastic Pipes Using 
Flexible Elastomeric Seals. 

 
M. ASTM F 477 - Standard Specification for Elastomeric Seals (Gaskets) for Joining 

Plastic Pipe. 
 

N. ASTM F 679 - Specification for Polyvinyl Chloride Large-Diameter Plastic Gravity 
Sewer Pipe and Fittings. 

 
O. ASTM F 794 - Specification for Polyvinyl Chloride Large-Diameter Ribbed Gravity 

Sewer Pipe and Fittings Based on Controlled Inside Diameter. 
 

P. ASTM F 949 - Specification for Polyvinyl Chloride Corrugated Sewer Pipe with a 
Smooth Interior and Fittings. 

 
Q. AWWA C 900 - Polyvinyl Chloride Pressure Pipe, 4 Inches Through 12 Inches for 

Water Distribution. 
 

R. AWWA C 905 - Polyvinyl Chloride Water Transmission Pipe, Nominal Diameters 14 
Inches Through 36 Inches. 

 
S. PPI TR3 - Policies and Procedures for Developing Recommended Hydrostatic Design 

Stresses for Thermoplastic Pipe Materials. 
T. UNI-B-11 - Recommended Standard Specification for Polyvinyl Chloride Water 

Transmission Pipe (Nominal Diameters 14 Inches through 36 Inches). 
 

U. UNI-B-13 - Recommended Standard Performance Specification for Joint Restraint 
Devices for Use with Polyvinyl Chloride Pipe. 

 
1.4  SUBMITTALS 
 

A. Conform to requirements of Section 01300 - Submittal Procedures. 
 

B. Submit shop drawings showing design of new pipe and fittings indicating alignment 
and grade, laying dimensions, fabrication, fittings, flanges, and special details. 

 
1.5  QUALITY CONTROL 
 

A. Submit manufacturer's certifications that PVC pipe and fittings meet requirements of 
this Section and AWWA C 900 or AWWA C 905 for pressure pipe applications, or the 
appropriate ASTM standard specified for gravity sewer pipe. 

 
B. Submit manufacturer's certification that PVC pressure pipe has been hydrostatically 

tested at the factory in accordance with AWWA C 900 or AWWA C 905 and this 
Section. 

 
C. When foreign manufactured material is proposed for use, have material tested for 

conformance to applicable ASTM requirements by certified independent testing 
laboratory located in United States.  Certification from any other source is not 
acceptable.  Furnish copies of test reports to Owner for review.  Cost of testing shall 
be borne by Contractor. 
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PART 2 - PRODUCTS 
 
2.1  MATERIAL 
 

A. Use PVC compounds in the manufacture of pipe that contain no ingredient in an 
amount that has been demonstrated to migrate into water in quantities considered to 
be toxic. 

 
 
B. Furnish PVC pressure pipe manufactured from Class 12454-A or Class 12454-B 

virgin PVC compounds as defined in ASTM D 1784.  Use compounds qualifying for a 
rating of 4000 psi for water at 73.4 degrees F per requirements of PPI TR3.  Provide 
pipe which is homogeneous throughout, free of voids, cracks, inclusions, and other 
defects, uniform as commercially practical in color, density, and other physical 
properties.  Deliver pipe with surfaces free from nicks and scratches with joining 
surfaces of spigots and joints free from gouges and imperfections which could cause 
leakage. 

 
 C. For PVC pressure pipe used for force mains, provide self-extinguishing PVC pipe that 

bears Underwriters' Laboratories mark of approval and is acceptable without penalty 
to Texas State Fire Insurance Committee for use in fire protection lines. 

 
D. Gaskets: 

 
1. Gaskets shall meet the requirements of ASTM F 477.  Use elastomeric 

factory-installed gaskets to make joints flexible and watertight. 
 

2. Pipes to be installed in potentially contaminated areas, especially where free 
product is found near the elevation of the proposed sewer, shall have the 
following gasket materials for the noted contaminants. 

 
 

CONTAMINANT 
 

GASKET MATERIAL REQUIRED 
 
Petroleum (diesel, gasoline) 

 
Nitrile Rubber 

 
Other contaminants 

 
As recommended by the pipe 
manufacturer 

 
3. Do not use PVC gasket material for water mains in potentially contaminated 

areas. 
 

E. Lubricant for rubber-gasketed joints: Water soluble, non-toxic, non-objectionable in 
taste and odor imparted to fluid, non-supporting of bacteria growth, having no 
deteriorating effect on PVC or rubber gaskets. 

 
F. PVC pipe for water service shall bear National Sanitation Foundation Seal of Approval 

(NSF-PW). 
 
2.2  FORCE MAIN OR GRAVITY SEWER SERVICE PIPE 
 

A. Pipe 4-inch through 12-inch: Pipe shall be suitable for use at maximum hydrostatic 
working pressures of 200 psi at 73 F.  All pipe must meet requirements as set forth in 
PS22.70 with standard dimension ratio SDR 21, and bearing the National Sanitation 
Foundation seal for potable water pipe.  Provisions must be made for contraction & 
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expansion at each joint with a rubber ring, and integral thickened bell as part of each 
joint. nominal 20-foot lengths; cast-iron equivalent outside diameters. 

 
B. Joints:  ASTM D 3139; push-on type joints in integral bell or separate sleeve couplings.   

Do not use socket type or solvent weld type joints. 
 

C. Make curves and bends by deflecting the joints.  Do not exceed maximum deflection 
recommended by the pipe manufacturer.  Submit details of other methods of providing 
curves and bends for review by Owner. 

 
D. Hydrostatic Test:  AWWA C 900, AWWA C 905, ANSI A 21.10 (AWWA C 110); at point 

of manufacture; submit manufacturer's written certification. 
 
2.3  BENDS AND FITTINGS FOR PVC PRESSURE PIPE 
 

A. Bends and Fittings:  ANSI A 21.10, ductile iron; ANSI A 21.11 single rubber gasket 
push-on type joint; minimum 150 psi pressure rating. For PVC piping, use bends and 
fittings conforms to IPS dimensional. 

 
B. Coatings and Linings:  Conform to requirements of Section 02501 - Ductile-Iron Pipe 

and Fittings. 
 
2.4  FORCE MAIN PIPE 
 

A. Provide PVC pressure pipe conforming to the requirements for water service pipe, 
and conforming to the minimum working pressure rating specified in Section 02532 - 
Force Main. 

 
B. Acceptable pipe joints are integral bell-and-spigot, containing a bonded-in elastomeric 

sealing ring meeting the requirements of ASTM F 477.  In designated areas requiring 
restrained joint pipe and fittings, use EBAA Iron Series 2000PV, Uniflange Series 
1350 restrainer, or equal joint restraint device conforming to UNI-B-13, for PVC pipe 
12-inch diameter and less. 

 
C. Fittings:  Provide ductile iron fittings as per Paragraph 2.03, except furnish fittings  

with one of the following internal linings: 
 

1. Nominal 40 mils (35 mils minimum) virgin polyethylene complying with ASTM 
D 1248, heat fused to the interior surface of the fitting, as manufactured by 
American Cast Iron Pipe "Polybond", or U.S. Pipe "Polyline". 

 
2. Nominal 40 mils (35 mils minimum) polyurethane, Corro-pipe II by Madison 

Chemicals, Inc. 
 

3. Nominal 40 mils (35 mils minimum) ceramic epoxy, Protecto 401 by Enduron 
Protective Coatings. 

 
D. Exterior Protection:  Provide polyethylene wrapping of ductile iron fittings as required 

by Section 02528 - Polyethylene Wrap. 
 

E. Hydrostatic Tests:  Hydrostatically test pressure rated pipe in accordance with 
Paragraph 2.02E. 

 
F. Manufacturers:  Approved manufacturers of pressure rated, solid wall PVC pipe for 

sanitary sewer force mains are: 
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1. J-M Manufacturing Company, Inc. 
 

2. CertainTeed Corporation 
 

3. Diamond Plastics Corporation 
 

4. Carlon Company 
 
 
PART 3 - EXECUTION 
 
3.1  PROTECTION 
 

A. Store pipe under cover out of direct sunlight and protect from excessive heat or 
harmful chemicals in accordance with the manufacturer's recommendations. 

 
3.2  INSTALLATION 
 

A. Conform to requirements of Section 02532 -  Force Mains as applicable or Section 
2531 – Gravity Sanitary Sewers. 

 
B. Install PVC pipe in accordance with Section 02317 - Excavation and Backfill for 

Utilities, ASTM D 2321, and manufacturer's recommendations. 
 

C. Force main service pipe 12 inches in diameter and smaller:  Installed to clear utility 
lines and have minimum 3 feet of cover below grade, unless otherwise required by 
Drawings. 

 
D. Avoid imposing strains that will overstress or buckle the pipe when lowering pipe into 

trench. 
 

E. Hand shovel pipe bedding under the pipe haunches and along the sides of the pipe 
barrel and compact to eliminate voids and ensure side support. 

 
 

END OF SECTION 
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SECTION  02513 

 
TAPPING SLEEVE AND WET CONNECTION 

 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Wet connections to existing piping. 
 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in this 

section is included in the total Stipulated Price. 
 
1.3 REFERENCES 
 

A. AWWA C 800 - Underground Service Line Valves and Fittings. 
 
1.4 DEFINITIONS 
 

A. Wet connections consist of isolating sections of pipe to be connected with installed valves, draining the 
isolated sections, completing the connections and temporary plug for the existing line. 

 
PART 2  - PRODUCTS   
 
2.1 MATERIALS 

A. Tapping sleeves shall be cast iron or ductile iron split sleeves. Each sleeve shall have a branch 
connection with a flange end. The inside diameter of each branch shall be oversized to permit entry and 
exit of tapping machine cutters. Each flange shall have a recess to center a tapping valve. Recesses 
shall meet the requirements of MSS SP-60. Flange dimensions and drilling shall meet the requirements 
of ANSI B16.1. The sleeve dimensions shall be such that the sleeves will not leak when installed on cast 
iron, ductile iron, or polyvinyl chloride pipe with outside diameters shown in AWWA Standards.  

B. Tapping sleeves for 4-inch through 16-inch pipe shall be mechanical joint type. Design and manufacture 
tapping sleeves for a working pressure of 200 psi.  

C. Tapping sleeves for 18-inch and larger pipe shall be mechanical joint type. Design and manufacture 
tapping sleeves for a working pressure of 150 psi 

D. Valves shall conform to city requirements as shown in plans. 

PART 3 – EXECUTION  
 
3.1 CONNECTION OPERATIONS 
 

A. Plan wet connections in such manner and at such hours as to least inconvenience plant staff.  Notify the 
Owner  at least 48 hours in advance of making connections. 

B. Do not operate valves on mains in use by Owner.  The Owner will handle, at no cost to Contractor, 
operations involving opening and closing valves for wet connections. 

 
C. Conduct connection operations.  Connection work shall progress without interruption the plant 

operation.  Connect the temporary by-pass line and plug the main line.  Operate by-pass line at least 48-
hours before construction begins on the outfall structure. 

END OF SECTION 
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SECTION 02531 
 

GRAVITY SANITARY SEWERS  
 
 
PART 1   –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Gravity sanitary sewers and appurtenances, including cleanouts, stacks, and service 
connections. 

 
1.2 MEASUREMENT AND PAYMENT  
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
1.3 SUBMITTALS 
 

A. Submittals shall conform to requirements of Section 01300 - Submittals. 
 
B. Submit proposed methods, equipment, materials and sequence of operations for sewer 

construction.  Plan operations to minimize disruption of utilities to occupied facilities or adjacent 
property. 

 
C. Test Reports.  Submit test reports as specified in Part 3 of this Section. 

 
1.4 QUALITY CONTROL 
 

A. Qualifications.  Install a sanitary sewer that is watertight both in pipe-to-pipe joints and in pipe-
to-manhole connections.  Perform testing in accordance with Section 02533 - Acceptance 
Testing for Sanitary Sewers. 

 
B. Regulatory Requirements. 

 
1. Install sewer lines to meet the minimum separation distance from any potable water line, 

as required by the Design Criteria for Sewerage, Systems, Texas Administrative Code - 
Chapter 217.13, Appendix E.  Make notification to the Owner if water lines are uncovered 
during sanitary sewer installation where the minimum separation cannot be maintained. 

 
2. Lay gravity sewer lines in straight alignment and grade as required by the Texas Natural 

Resources Conservation Commission, State of Texas. 
 
1.5 PRODUCT DELIVERY, STORAGE AND HANDLING 
 

A. Inspect pipe and fittings upon arrival of materials at the job site. 
 
B. Handle and store pipe materials and fittings to protect them from damage due to impact, shock, 

shear or free fall.  Do not drag pipe and fittings along the ground.  Do not roll pipe unrestrained 
from delivery trucks. 

 
C. Use mechanical means to move or handle pipe.  Employ acceptable clamps, rope or slings 

around the outside barrel of pipe and fittings. 
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PART 2 –PRODUCTS  
 
2.1 PIPE 
 

A. Piping materials for gravity sanitary sewers shall be of the sizes and types indicated on the 
Drawings or as specified. 

 
B. Unlined reinforced concrete pipe is not acceptable. 

 
2.2 PIPE MATERIAL SCHEDULE 
 

A. Conform to requirements specified in the following Sections: 
 

1. Section 02501 - Ductile Iron Pipe and Fittings. 
 
2. Section 02506 - PVC Pipe. 

 
2.3 APPURTENANCES 
 

A. Stacks.  Provide stacks for service connections wherever the top of the sewer is 8 feet or more 
below the finished grade.  Make stacks of the same material as the sanitary sewer and 
construct as shown on Drawings. 

 
B. Service Connections.  For service connections conform to requirements of Section 02762 - 

Sanitary Sewer Service Reconnections.  Provide a wye or tee at the points of connection shown 
on the Drawings. 

 
C. Roof, street or other type of surface water drains shall not be connected or reconnected into the 

sanitary sewer lines. 
 
2.4 BEDDING, BACKFILL, AND TOPSOIL MATERIAL 
 

A. Bedding and Backfill:  Conform to requirements of Sections 02317 - Excavation, and Backfill for 
Utilities, and 02321 - Cement Stabilized Sand. 

 
B. Topsoil:  Conform to requirements of Section 02922 - Topsoil. 

 
 
PART 3 –EXECUTION  
 
3.1 PREPARATION 
 

A. Prepare traffic control plans and set up street detours and barricades in preparation for 
excavation if construction will affect traffic.   

 
B. Provide barricades and flashing warning lights and signs for excavations.  Maintain barricades 

and warning lights where work is in progress or where affected by the work. 
 
C. Perform work in accordance with OSHA standards.  Employ a Trench Safety System as 

specified in Section 01561 - Trench Safety System for excavations over 5 feet deep. 
 
D. Immediately notify the agency or company owning any utility line which is damaged, broken or 

disturbed.  Obtain approval from Owner and agency for any repairs or relocations, either 
temporary or permanent. 
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E. Remove old pavements and structures including sidewalks and driveways in accordance with 
requirements of Section 02076 - Removing Existing Pavements and Structures. 

 
F. Install and operate dewatering and surface water control measures in accordance with Section 

01563 - Control of Ground Water and Surface Water. 
 
G. Do not allow sand, debris or runoff to enter sewer system. 

 
3.2 DIVERSION PUMPING 
 

A. Install and operate required bulkheads, plugs, piping, and diversion pumping equipment to 
maintain sewage flow and to prevent backup or overflow.  Obtain approval for diversion 
pumping equipment and procedures from Owner.   

 
B. Design piping, joints and accessories to withstand twice the maximum system pressure or 50 

psi, whichever is greater. 
 
C. No sewage shall be diverted into any area outside of the sanitary sewer. 
 
D. In the event of accidental spill or overflow, immediately stop the overflow and take action to 

clean up and disinfect spillage.  Promptly notify Owner so that required reporting can be made 
to the Texas Natural Resources Conservation Commission and the Environmental Protection 
Agency by the Owner. 

 
E. The cost of diversion pumping is included in base cost of point repair work. 

 
3.3 EXCAVATION 
 

A. Earthwork.  Refer to Section 02317 - Excavation and Backfill for Utilities.  Use bedding as 
indicated on Drawings. 

 
B. Line and Grade.  Establish the required uniform line and grade in the trench from stakes set by 

the Owner.  Maintain this control for a minimum of 100 feet behind and ahead of the pipe-laying 
operation.  Use appropriately sized grade boards, as necessary, which are substantially 
supported.  Protect the boards and location stakes from damage or dislocation.  Use of a laser 
beam equipment to establish and maintain proper line and grade of the work is also acceptable. 

 
C. Trench Excavation.  Excavate pipe trenches to depths shown on Drawings and as specified in 

Section 02317 - Excavation and Backfill for Utilities. 
 
3.4 PIPE INSTALLATION BY OPEN CUT 
 

A. Install pipe in accordance with the pipe manufacturer's recommendations and as specified in 
the following paragraphs. 

 
B. Install pipe only after excavation is completed, the bottom of the trench fine graded, bedding 

material is installed, and the trench has been approved by the Owner. 
 
C. Install pipe to the line and grade indicated.  Place pipe so that it has continuous bearing of barrel 

on bedding material and is laid in the trench so the interior surfaces of the pipe follow the grades 
and alignment indicated.  Provide bell holes where necessary. 

 
D. Install pipe with the spigot ends toward the direction of flow. 
 
E. Form a concentric joint with each section of adjoining pipe so as to prevent offsets. 
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F. Keep the interior of pipe clean as the installation progresses.  Where cleaning after laying the 
pipe is difficult because of small pipe size, use a suitable swab or drag in the pipe and pull it 
forward past each joint immediately after the joint has been completed.  Remove foreign 
material and debris from the pipe. 

 
G. Provide lubricant, place and drive home newly laid sections with come-a-long winches so as to 

eliminate damage to sections.  Install pipe to "home" mark where provided.  Use of back hoes 
or similar powered equipment will not be allowed unless protective measures are provided and 
approved in advance by Owner. 

 
H. Keep excavations free of water during construction and until final inspection. 
 
I. When work is not in progress, cover the exposed ends of pipes with an approved plug to 

prevent foreign material from entering the pipe. 
 
J. Where the length of stubs is not indicated, install a 4-foot length and seal the free end with an 

approved plug. 
 
3.5 INSPECTION AND TESTING 
 

A. Pipe Cleaning.  For cleaning of existing sanitary sewers prior to pipe rehabilitation refer to  
Section 02533 - Acceptance Testing for Sanitary Sewers. 

 
B. Pipe Leakage Test.  After backfilling a line segment and prior to tie-in of service connections, 

visually inspect gravity sanitary sewers where feasible, and test for leakage in accordance with 
Section 02533 - Acceptance Testing for Sanitary Sewers.. 

 
C. Deflection Testing.  Use a Mandrel Test to test flexible pipe for deflection.  Refer to Section 

02533 - Acceptance Testing for Sanitary Sewers. 
 
D. Television Inspection.  Prior to final acceptance of the line segment, perform closed circuit 

television inspection of newly constructed or rehabilitated sewers.  Also perform preliminary 
video inspection of existing sanitary sewers to be rehabilitated.  Refer to Section 02533 - 
Acceptance Testing for Sanitary Sewers. 

 
3.6 BACKFILL AND SITE CLEANUP 
 

A. Backfill and compact soil in accordance with Section 02317 - Excavation and Backfill for 
Utilities. 

  
B. Backfill the trench in specified lifts only after pipe installation is approved by the Owner. 
 
C. In unpaved commercial, industrial or undeveloped areas, grade surface at a uniform slope to 

natural grade as indicated on the Drawings.  Provide a minimum of 4 inches of topsoil per 
Section 02911 - Topsoil and seed according to requirements of Section 02921 – Hydro-mulch 
Seeding. 

 
D. In unpaved residential areas, grade surface at a uniform slope to natural grade as indicated on 

the Drawings.  Provide a minimum of 4 inches of topsoil per Section 02911 - Topsoil.  Sod 
disturbed areas in accordance with Section 02922 - Sodding. 

 
 

END OF SECTION 
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SECTION 02533 
 

ACCEPTANCE TESTING FOR SANITARY SEWERS  
 
 
PART 1 –GENERAL  
 
1.1 SECTION INCLUDES 
 

A. Acceptance testing of sanitary sewers including: 
 

1. Visual inspection of sewer pipes 
 
2. Deflection testing for flexible sewer pipes. 
 
3. Leakage testing of sewer pipes. 
 
4. Leakage testing of manholes. 

 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
 
1.3 REFERENCES 
 

A. ASTM C828 - Standard Test Method for Low Pressure Air Test of Vitrified Clay Pipe Lines. 
 
B. ASTM C924 - Standard Practice for Testing Concrete Pipe Sewer Lines by Low-Pressure Air 

Test Method. 
 
C. ASTM D3034 - Standard Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe 

and Fittings. 
 
D. UNI-B-3 - Recommended Standards for the Installation of Polyvinyl Chloride (PVC) Pressure 

Pipe. 
 
E. 31 TAC 317.3 - Design Criteria for Sewage Systems. 

 
1.4 PERFORMANCE REQUIREMENTS 
 

A. Gravity flow sanitary sewers are required to have a straight alignment and uniform grade 
between manholes. 

 
B. Flexible pipe is required to show no more than 5 percent deflection.  Test pipe no sooner than 

30 days after backfilling of a line segment but prior to final acceptance using a standard mandrel 
to verify that installed pipe is within specified deflection tolerances. 
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C. Maximum allowable leakage for Infiltration or Exfiltration 

 
1. The total Exfiltration, as determined by a hydrostatic head test, shall not exceed 50 

gallons per inch diameter per mile of pipe per 24 hours at a minimum test head of 2 feet 
above the crown of the pipe at the upstream manhole or 2 feet above the groundwater 
elevation, whichever is greater. 

 
2. When pipes are installed more than 2 feet below the groundwater level, an infiltration test 

shall be used in lieu of the exfiltration test.  The total infiltration shall not exceed 50 
gallons per inch diameter per mile of pipe per 24 hours.  Groundwater elevation must be 
at least 2 feet above the crown of the pipe at the upstream manhole. 

 
3. Refer to Table 02533-2, Water Test Allowable Leakage, at the end of the Section, for 

measuring leakage in sewers.  Perform leakage testing to verify that leakage criteria are 
met. 

 
D. Perform air testing in accordance with requirements of this Section and the Texas Natural 

Resources Conservation Commission requirements.  Refer to Table 02533-3, Time Allowed For 
Pressure Loss From 3.5 psig to 2.5 psig, and Table 02533-4, Minimum Testing Times for Low 
Pressure Air Test, at the end of this Section. 

 
1.5 SUBMITTALS 
 

A. Submittals shall conform to requirements of Section 01300 - Submittals. 
 
B. Test Plan:  Before testing begins and in adequate time to obtain approval through the submittal 

process, prepare and submit a test plan for approval by Owner.  Include testing procedures, 
methods, equipment, and tentative schedule.  Obtain advance written approval for deviations 
from the Drawings and Specifications. 

 
C. Test Reports:  Submit test reports for each test on each segment of sanitary sewer. 

 
1.6 GRAVITY SANITARY SEWER QUALITY ASSURANCE 
 

A. Repair, correct, and retest manholes or sections of pipe which fail to meet specified 
requirements when tested. 

 
B. Upon completion of tape reviews by Owner, Contractor will be notified regarding final 

acceptance of the sewer segment. 
 
1.7 SEQUENCING AND SCHEDULING 
 

A. Perform testing as work progresses.  Schedule testing so that no more than 1000 linear feet of 
installed sewer remains untested at any one time. 

 
B. Coordinate testing schedules with Owner.  Perform testing under observation of Owner. 

 
 
 
PART 2 – PRODUCTS  
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2.1 DEFLECTION MANDREL 
 

A. Mandrel Sizing.  The rigid mandrel shall have an outside diameter (O.D.) equal to 95 percent of 
the inside diameter (I.D.) of the pipe.  The inside diameter of the pipe, for the purpose of 
determining the outside diameter of the mandrel, shall be the average outside diameter minus 
two minimum wall thicknesses for O.D. controlled pipe and the average inside diameter for I.D. 
controlled pipe, all dimensions shall be per appropriate standard.  Statistical or other "tolerance 
packages" shall not be considered in mandrel sizing. 

 
B. Mandrel Design.  The rigid mandrel shall be constructed of a metal or a rigid plastic material 

that can withstand 200 psi without being deformed.  The mandrel shall have nine or more 
"runners" or "legs" as long as the total number of legs is an odd number.  The barrel section of 
the mandrel shall have a length of at least 75 percent of the inside diameter of the pipe.  A 
proving ring shall be provided and used for each size mandrel in use. 

 
C. Proving Ring.  Furnish a "proving ring" with each mandrel.  Fabricate the ring of 1/2-inch thick, 

3-inch wide bar steel to a diameter 0.02-inches larger than approved mandrel deflection.  
 
D. Mandrel Dimensions (5% allowance).  Average inside diameter and minimum mandrel diameter 

are specified in Table 02533-1, Pipe vs. Mandrel Diameter, at the end of this Section.  Mandrels 
for higher strength, thicker wall pipe may be used when approved by the Engineer.   

 
2.2 EXFILTRATION TEST 
 

A. Water Meter:  Obtain a transient water meter from the Owner for use when water for testing will 
be taken from the TDCJ system.  Conform to Owner requirements for water meter use. 

 
B. Test Equipment: 

 
1. Pipe plugs. 
 
2. Pipe risers where the manhole cone is less than 2 feet above highest point in pipe or 

service lead. 
 
2.3 INFILTRATION TEST 
 

A. Test Equipment: 
 

1. Calibrated 90 degree V-notch weir. 
 
2. Pipe plugs. 

 
2.4 LOW PRESSURE AIR TEST 
 

A. Minimum Requirement for Equipment: 
 

1. Control panel. 
 
2. Low-pressure air supply connected to control panel. 

 
3. Pneumatic plugs:  Acceptable size for diameter of pipe to be tested; capable of 

withstanding internal test pressure without leaking or requiring external bracing. 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                                ACCEPTANCE TESTING FOR  
                                                                                                                            SANITARY SEWERS 

 

02533 
03/02/15 

 

 
4. Air hoses from control panel to: 

a. Air supply. 
b. Pneumatic plugs. 
c. Sealed line for pressuring. 
d. Sealed line for monitoring internal pressure. 

 
B. Testing Pneumatic Plugs:  Place a pneumatic plug in each end of a length of pipe on the 

ground.  Pressurize plugs to 25 psig; then pressurize sealed pipe to 5 psig.  Plugs are 
acceptable if they remain in place against the test pressure without external aids. 

 
2.5 GROUND WATER DETERMINATION 
 

A. Equipment:  Pipe probe or small diameter casing for ground water elevation determination. 
 
2.6 SMOKE TESTING 
 

A. Equipment: 
 

1. Pneumatic plugs. 
 
2. Smoke generator as supplied by Superior Signal Company, or an approved equal. 
 
3. Blowers producing 2500 scfm minimum. 

 
 
PART 3 –EXECUTION  
 
3.1 PREPARATION 
 

A. Provide labor, equipment, tools, test plugs, risers, air compressor, air hose, pressure meters, 
pipe probe, calibrated weirs, or any other device necessary for proper testing and inspection. 

 
B. The selection of test methods and pressures for gravity sanitary sewers shall be determined 

based on ground water elevation. 
 
3.2 VISUAL INSPECTION OF GRAVITY SANITARY SEWERS 
 

A. Check pipe alignment visually by flashing a light between structures.  Verify if alignment is true 
and no pipes are misplaced.  In case of misalignment or damaged pipe, remove and re-lay or 
replace pipe segment. 

 
3.3 MANDREL TESTING FOR GRAVITY SANITARY SEWERS 
 

A. Perform deflection testing on flexible and semi-rigid pipe to confirm pipe has no more than 5 
percent deflection.  Mandrel testing shall conform to ASTM D3034.  Perform testing no sooner 
than 30 days after backfilling of line segment, but prior to final acceptance testing of the line 
segment. 

 
B. Pull the approved mandrel by hand through sewer sections.  Replace any section of sewer not 

passing the mandrel.  Mandrel testing is not required for stubs. 
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C. Retest repaired or replaced sewer sections. 
 
 
 
3.4 LEAKAGE TESTING FOR GRAVITY SANITARY SEWERS 
 

A. Test Options: 
 

1. Test gravity sanitary sewer pipes for leakage by either exfiltration or infiltration methods, 
as appropriate, or with low pressure air testing. 

 
2. Test new or rehabilitated sanitary sewer manholes with water or low pressure air.  

Manholes tested with low pressure air shall undergo a physical inspection prior to testing. 
 
3. Leakage testing shall be performed after backfilling of a line segment, and prior to tie-in of 

service connections. 
 

B. Compensating for Ground Water Pressure: 
 

1. Where ground water exists, install a pipe nipple at the same time sewer line is placed.  
Use a 1/2-inch capped pipe nipple approximately 10 inches long.  Make the installation 
through manhole wall on top of the sewer line where line enters manhole. 

 
2. Immediately before performing line acceptance test, remove cap, clear pipe nipple with air 

pressure, and connect a clear plastic tube to nipple.  Support tube vertically and allow 
water to rise in the tube.  After water stops rising, measure height in feet of water over 
invert of the pipe.  Divide this height by 2.3 feet/psi to determine the ground water 
pressure to be used in line testing. 

 
C. Exfiltration test: 

 
1. Determine ground water elevation. 

 
2. Plug sewer in downstream manhole. 
 
3. Plug incoming pipes in upstream manhole. 
 
4. Install riser pipe in outgoing pipe of upstream manhole if highest point in service lead 

(house service) is less than 2 feet below bottom of manhole cone. 
 
5. Fill sewer pipe and manhole or pipe riser, if used, with water to a point 2-1/2 feet above 

highest point in sewer pipe, house lead, or ground water table, whichever is highest. 
 
6. Allow water to stabilize for one to two hours.  Take water level reading to determine drop 

of water surface, in inches, over a one-hour period, and calculate water loss (1 inch of 
water in 4 feet diameter manhole equals 8.22 gallons) or measure the quantity of water 
required to keep water at same level.  Loss shall not exceed that calculated from 
allowable leakage according to the table in Paragraph 3.5A. 

 
D. Infiltration test:  Ground water elevation must be not less than 2.0 feet above highest point of 

sewer pipe or service lead (house service). 
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1. Determine ground water elevation. 
 
2. Plug incoming pipes in upstream manhole. 
 
3. Insert calibrated 90 degree V-notch weir in pipe on downstream manhole. 
 
4. Allow water to rise and flow over weir until it stabilizes. 
 
5. Take five readings of accumulated volume over a period of 2 hours and use average for 

infiltration.  The average must not exceed that calculated for 2 hours from allowable 
leakage according to the table in paragraph 3.5A. 

 
E. Low Air Pressure Test:  When using this test conform to ASTM C828 and ASTM C924 with 

holding time not less than that listed in the attached table. 
 

1. Air testing for sections of pipe shall be limited to lines less than 36-inch average inside 
diameter. 

 
2. Lines 36-inch average inside diameter and larger shall be tested at each joint.  The 

minimum time allowable for the pressure to drop from 3.5 pounds per square inch gauge 
to 2.5 pounds per square inch during a joint test shall be 10 seconds, regardless of pipe 
size. 

 
 
3. For pipe sections less than 36-inch average inside diameter: 

 
a. Determine ground water level. 
 
b. Plug both ends of pipe.  For concrete pipe, flood pipe and allow 2 hours to saturate 

concrete.  Then drain and plug concrete pipe. 
 
c. After a manhole-to-manhole section of sanitary sewer main has been sliplined and 

prior to any service lines being connected to new liner, plug liner at each manhole 
with pneumatic plugs. 

 
d. Pressurize pipe to 4.0 psig.  Increase pressure 1.0 psi for each 2.3 feet of ground 

water over highest point in system.  Allow pressure to stabilize for 2 to 4 minutes.  
Adjust pressure to start at 3.5 psig (plus adjustment for ground water table).  See 
table in paragraph 3.5B. 

 
e. To determine air loss, measure the time interval for pressure to drop to 2.5 psig.  

The time must exceed that listed in the table in paragraph 3.5B for pipe diameter 
and length.  For sliplining, use diameter of carrier pipe. 

 
F. Retest:  Any section of pipe which fails to meet requirements shall be repaired and retested. 

 
3.5 TEST CRITERIA TABLES 
 

A. Exfiltration and Infiltration Water Tests:  Refer to Table 02533-2, Water Test Allowable 
Leakage, at the end of this Section. 

 
B. Low Pressure Air Test: 
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1. Times in Table 02533-3, Time Allowed For Pressure Loss From 3.5 psig to 2.5 psig, at 

the end of this Section, are based on the equation from State Design Criteria 
317.2(a)(4)(B). 

where: 
 

T = time for pressure to drop 1.0 pounds per square inch gauge in seconds 
K = 0.000419 DL, but not less than 1.0 
D = average inside diameter in inches 
L = length of line of same pipe size in feet 
Q = rate of loss, 0.0015 ft3/min./sq.ft. internal surface 

 
2. Since a K value of less than 1.0 shall not be used, there are minimum testing times for 

each pipe diameter is given in Table 02533-4, Minimum Testing Times for Low Pressure 
Air Test. 

 
1.  When two sizes of pipe are involved, the time shall be computed by the ratio of lengths 

involved. 
 
2. Lines with a 27-inch average inside diameter and larger may be air tested at each joint. 
 
3. Lines with an average inside diameter greater than 36 inches must be air tested for 

leakage at each joint. 
 
4. If the joint test is used, a visual inspection of the joint shall be performed immediately after 

testing. 
 
5. For joint test, the pipe is to be pressurized to 3.5 psi greater than the pressure exerted by 

groundwater above the pipe.  Once the pressure has stabilized, the minimum times 
allowable for the pressure to drop from 3.5 pounds per square inch gauge to 2.5 pounds 
per square inch gauge shall be 10 seconds. 

 
3.6 LEAKAGE TESTING FOR MANHOLES 
 

A. After completion of manhole construction, wall sealing, or rehabilitation, but prior to backfilling, 
test manholes for water tightness using hydrostatic or vacuum testing procedures. 

 
B. Plug influent and effluent lines, including service lines, with suitably-sized pneumatic or 

mechanical plugs.  Ensure plugs are properly rated for pressures required for test; follow 
manufacturer's safety and installation recommendations.  Place plugs a minimum of 6 inches 
outside of manhole walls.  Brace inverts to prevent lines from being dislodged if lines entering 
manhole have not been backfilled. 

 
C. Vacuum testing: 

 
1. Install vacuum tester head assembly at top access point of manhole and adjust for proper 

seal on straight top section of manhole structure.  Following manufacturer's instructions 
and safety precautions, inflate sealing element to the recommended maximum inflation 
pressure; do not over-inflate. 

 
2. Evacuate manhole with vacuum pump to 10 inches mercury (Hg), disconnect pump, and 

monitor vacuum for the time period specified in the following table: 
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3. If the drop in vacuum exceeds 1 inch mercury (Hg) over the specified time period 

tabulated above, locate leaks, complete repairs necessary to seal manhole and repeat 
test procedure until satisfactory results are obtained. 

 
D. Hydrostatic Exfiltration Testing: 

 
1. Hydrostatic exfiltration testing shall be performed as follows:  all wastewater lines coming 

into the manhole shall be sealed with an internal pipe plug, then the manhole shall be 
filled with water and maintained full for at least one hour. 

 
a. The maximum leakage for hydrostatic testing shall be 0.025 gallons per foot 

diameter per foot of manhole depth per hour. 
 

2. If water loss exceeds amount tabulated above, locate leaks, complete repairs necessary 
to seal manhole and repeat test procedure until satisfactory results are obtained. 

 
3.7 SMOKE TEST PROCEDURE FOR POINT REPAIRS 
 

A. Application:  Perform smoke test to: 
 

1. Locate points of line failure for point repair. 
 
2. Determine if point repairs are properly made. 
 
3. Determine if service connections have been reconnected to the rehabilitated sewer. 
 
4. Check integrity of connections to newly replaced service taps to liners and to existing 

private service connections.  
 

B. Limitations:  Do not backfill service taps until completion of this test.  Test only those taps in a 
single manhole section at any one time.  Keep the number of open excavations to a minimum. 

 
C. Preparation:  Prior to smoke testing, give written notices to area residents no fewer than 2 days, 

nor more than 7 days, prior to proposed testing.  Also give notice to Owner’s Fire Departments 
24 hours prior to actual smoke testing. 

 
D. Isolate Section:  Isolate the manhole section to be tested from adjacent manhole sections to 

keep smoke localized.  Temporarily seal the annular space at manhole for sliplined sections. 
 
E. Smoke Introduction: 

 
1. Operate equipment according to manufacturer's recommendation and as approved by 

Owner. 
 
2. Conduct test by forcing smoke from smoke generators through sanitary sewer main and 

service connections.  Operate smoke generators for a minimum of 5 minutes. 
 
3. Introduce smoke into upstream and downstream manhole as appropriate.  Monitor the 

tap/connection for smoke leaks.  Note sources of leaks. 
 

F. Repair and Retest:  Repair and replace any taps or connections noted as leaking and then 
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retest.  Taps and connections may be left exposed in only one manhole section at a time.  If 
repair or replacement, testing or retesting, and backfilling of the excavation is not completed 
within one work day, properly barricade and cover each excavation as approved by Owner. 

 
G. Service Connections:  On houses where smoke does not issue from plumbing vent stacks to 

confirm reconnection of sewer service to the newly installed liner pipe, perform a dye test to 
confirm reconnection.  Introduce dye into the service line through a plumbing fixture inside the 
structure or a sewer cleanout immediately outside the structure and flush with water.  Observe 
flow at service reconnection or downstream manhole.  Detection of dye confirms a 
reconnection. 

 
 
3.8  TESTING OF SANITARY SEWER FORCE MAINS 
 

A. After the pipe and appurtenance have been installed and before covering, test line and drain.  
Prevent damage to the Work or adjacent areas.  Use clean water to perform tests. 

 
B. Owner may direct tests of relatively short sections of completed lines to minimize traffic 

problems or potential public hazards. 
 
C. Test pipe in the presence of Owner; conform to minimum requirements of 31 TAC 317.3. 
 
 
D. Test pipe at 25 psig or 1.5 times design pressure of the pipe, whichever is greater.  Design 

pressure of the force main shall be the rated total dynamic head of the lift station pump. 
 
E. Test pipe at the required pressure for a minimum of 2 hours according to requirements of Uni-

B-3. 
 
F. Maximum allowable leakage shall be as calculated by the following formula: 

 Where:  
L = Leakage in gallons per hour. 
S = Length of pipe in feet. 
D = Inside diameter of pipe in inches. 
P = Pressure in pounds per square inch. 

 
G. Correct defects, cracks, or leakage by replacement of defective items or by repairs as approved 

by Owner. 
 
H. Plug openings in the force main after testing and flushing.  Use cast iron plugs or blind flanges 

to prevent debris from entering the tested pipeline. 
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TABLE 02533-1 
PIPE VS. MANDREL DIAMETER 

 
   Nominal Average Minimum Mandrel 
  Material and Size I.D. Diameter 
  Wall Construction (Inches) (Inches)     (Inches)    
 
  PVC-Solid (SDR 26) 6 5.764 5.476 
     8  7.715 7.329 
     10 9.646 9.162 
 
  PVC-Solid (SDR 35) 12 11.737 11.150 
     15 14.374 13.655 
     18 17.629 16.748 
     21 20.783 19.744 
     24 23.381 22.120 
     27 26.351 25.033 
 
  PVC-Truss  12 11.790 11.201 
     15 14.770 14.032 
 
  PVC-Profile  12 11.740 11.153 
     15 14.370 13.652 
     18 17.650 16.768 
     21 20.750 19.713 
     24 23.500 22.325 
     27 26.500 25.175 
     30 29.500 28.025 
     36 35.500 33.725 
     42 41.500 39.425 
     48 47.500 45.125 
 
  HDPE-Profile  18 18.000 17.100 
     21 21.000 19.950 
     24 24.000 22.800 
     27 27.000 25.650 
     30 30.000 28.500 
     36 36.000 34.200 
     42 42.000 39.900 
     48 48.000 45.600 
     54 54.000 51.300 
     60 60.000 57.000 
 
  Fiberglass  12 12.65 12.018 
     18 18.66 17.727 
     20 20.68 19.646 
     24 24.72 23.484 
     30 30.68 29.146 
     36 36.74 34.903 
     42 42.70 40.565 
     48 48.76 46.322 
     54 64.82 61.579 
     60 60.38 57.361 
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TABLE 02533-2 

WATER TEST ALLOWABLE LEAKAGE 
 

 
DIAMETER 
OF RISER 
OR STACK 
in Inches 

 
VOLUME PER INCH 

OF DEPTH 

 
ALLOWABLE LEAKAGE* 

 

Inch Gallons 

Pipe 
Size 
in 

Inches 

Gallons/Minute 
per 100 Ft. 

1 
2 
2.5 
3 
4 
5 
6 
8 

0.7854 
3.1416 
4.9087 
7.0686 
12.5664 
19.6350 
28.2743 
50.2655 

.0034 

.0136 

.0212 

.0306 

.0306 

.0544 

.1224 

.2176 

6 
8 
10 
12 
15 
18 
21 
24 
27 
30 
36 
42 

0.0039 
0.0053 
0.0066 
0.0079 
0.0099 
0.0118 
0.0138 
0.0158 
0.0177 
0.0197 
0.0237 
0.0276 

For other diameters, multiply square of diameter 
by value for 1" diameter. 

Equivalent to 50 gallons per inch of inside 
diameter per mile per 24 hours. 

 
* Allowable leakage rate shall be reduced to 10 gallons per inch of inside diameter per mile per 24 

hours, when sewer is identified as located within the 25-year flood plain. 
 

 TABLE 02533-3 
MINIMUM TESTING TIMES FOR LOW PRESSURE AIR TEST 

 

Pipe 
Diameter 
(inches) 

Minimum 
Time 

(seconds) 

Length For Minimum 
Time 
(feet) 

Time For Longer Length 
(seconds) 

6 
8 
10 
12 
15 
18 
21 

340 
454 
567 
680 
850 
1020 
1190 

398 
298 
239 
199 
159 
133 
114 

0.855 (L) 
1.520 (L) 
2.374 (L) 
3.419 (L) 
5.342 (L) 
7.693 (L) 
10.471 (L) 
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24 1360 100 13.676 (L) 

 
 

TABLE 02533-4 
VACUUM TEST TIME TABLE 

 
 

VACUUM TEST TIME TABLE 

DEPTH IN FEET TIME IN SECONDS BY PIPE DIAMETER 
 48" 60" 72" 
4 10 13 16 
8 20 26 32 
12 30 39 48 
16 40 52 64 
20 50 65 80 
24 60 78 96 
* 5.0 6.5 8.0 
*Add T times for each additional 2-foot depth. 
(The values listed above have been extrapolated from ASTM C924-85) 

 
 

END OF SECTION 
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Section 02534 

 
SANITARY SEWER SERVICE CONNECTIONS OR RECONNECTIONS 

 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Installation of service connections in sanitary sewers serving areas where sanitary sewer service did 
not previously exist. 

 
 B. Reconnection of existing service connections along parallel, replacement, or rehabilitated sanitary 

sewers. 
 
1.02 MEASUREMENT AND PAYMENT 
 

 A. Unit Prices. 
 
  1. Payment for sanitary sewer service connections or service reconnections without stacks 

(standard) is on a unit price basis for each connection or reconnection.  Payment will be made 
for each service connection or reconnection installed complete in place, including service 
connections, couplings, adapters disconnecting existing services, reconnecting new service, 
fittings, clean-outs, excavation, and backfill. 

 
  2. Payment for sanitary sewer service connections or service reconnections with stacks (deep-

cut) is on a unit price basis for each connection or reconnection.  Payment will be made for 
each service connection or reconnection installed complete in place, including service 
connections, couplings, adapters disconnecting existing services, reconnecting new service, 
fittings, clean-outs, excavation, and backfill. 

  
 3. One or more connections discharging into a common point are considered one service 

connection.  The Contractor shall reconnect existing service connections with the approval of 
the Resident Project Representative.  The Resident Project Representative may require 
connections to be relocated to avoid having more than one service connection per 
reconnection. 

 
 4. Protruding service connections which must be removed to allow liner insertion are paid as a 

service reconnection when connected.  If abandoned, they will be paid as subsidiary to the 
service connection. 

 
 5. No separate payment will be made for abandonment of service connection.  No separate 

payment will be made for excavation of sanitary sewer services within the new or replacement 
sewer trench. These services will be subsidiary to this item. 

 
 6. No separate payment will be made for removal of existing sanitary sewer service connections. 

 
 7. No separate payment will be made for an abandoned service connection.  

 
 8. Refer to Section 01270 - Measurement and Payment for unit price procedures.   

 
 B. Stipulated Price (Lump Sum).  If the Contract is a Stipulated Price Contract, payment for work in this 

Section is included in the total Stipulated Price.  
 
1.03 REFERENCES 
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 A. ASTM D 1784 - Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly 
(Vinyl Chloride) (CPVC) Compounds. 

 
 B. ASTM D 3034 - Specification for Type PSM Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings. 
 
 C. ASTM D 3212 - Specification for Joints for Drain and Sewer Plastic Pipes Using Flexible Elastomeric 

Seals. 
 
1.04 PERFORMANCE REQUIREMENTS 
 

 A. Accurately locate in the field all proposed service connections along the new sanitary sewer main. 
 

 B. Accurately locate in the field existing service connections and proposed service connections along the 
alignment of the new parallel or replacement sewer main. 

 
C.  Accurately locate existing system to be abandoned. 

 
1.05 SUBMITTALS 
 

 A. Conform to requirements of Section 01330 - Submittal Procedures. 
 

 B. Submit product data for each pipe product, fitting, coupling and adapter. 
 

 C. Show reconnected services on record Drawings.  Give the exact distance from each service 
connection to the nearest downstream manhole. 

 
PART 2 P R O D U C T S 
 
2.01 PVC SERVICE CONNECTION 
 

 A. Use PVC sewer pipe of 4-inch through 6-inch diameter, conforming to ASTM D 1784 and ASTM D 
3034, with a cell classification of 12454-B.  The SDR (ratio of diameter to wall thickness) shall be 35. 

 
 B. PVC pipe shall be gasket jointed with gasket conforming to ASTM D 3212. 

 
 C. Provide service connection pipe in sizes shown on the Drawings.  For reconnection of existing 

services, select service connection pipe diameter to match existing service diameter.  Reconnections 
to rehabilitated sanitary sewer mains shall be limited to the following maximum service connection 
diameter:  

  
Sewer Diameter 

 
Maximum Service Connection Diameter 

 
8" or less 

 
4" 

 
10" or greater 

 
6" 

 
 D. Connect service pipes to new, parallel or replacement sewer mains with prefabricated, full-bodied wye 

fittings conforming to specifications for sewer main pipe material as specified in other Sections for 
sewers up to 18 inches in diameter. 

 
 E. Where sewers are installed using pipe augering or tunneling, or where the sewer is greater than 18 

inches in diameter, use Fowler “Inserta-Tee” to connect the service to sewer main. 
 
2.02 PIPE SADDLES 
 

 A. Use pipe saddles only on rehabilitated sanitary sewer mains.  Comply with Paragraph 2.01D for new 
parallel and replacement sanitary sewer mains. 
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 B. Supply one-piece prefabricated saddle, either polyethylene or PVC, with neoprene gasket to 
accomplish a complete seal.  Use a saddle fabricated to fit the outside diameter of the connecting 
pipe.  The protruding lip of the saddle must be at least 5/8-inch long with grooves or ridges to retain 
the stainless steel band clamps. 

 
 C. Use 1/2-inch stainless steel band clamps for securing saddles to liner pipe. 

 
2.03 COUPLINGS AND ADAPTERS 
 

 A. For connections between new PVC pipe connectionouts and existing service, 4- or 6-inch diameter, 
use a flexible adapter coupling consisting of a neoprene gasket and stainless steel shear rings with 
1/2-inch stainless steel band clamps. 

 
 B. For connections between new PVC pipe connectionout and new service, use rubber-gasketed adapter 

coupling. 
 
2.04 STACKS 
 

 A. Provide stacks for service connections wherever the crown of the sewer is 7 feet or more below 
finished grade at main. 

 
 B. Construct stacks of the same material as the sanitary sewer and as shown on the Drawings. 

 
 C. Provide stacks of the same nominal diameter at the sanitary service line. 

 
2.05 PLUGS AND CAPS 
 

 A. Seal the upstream end of unconnected sewer service connections with rubber gasketed plugs or caps 
of the same pipe type and size.  Provide plugs or caps by GPK Products, Inc., or approved equal. 

 
PART 3 E X E C U T I O N 
 
3.01 PERFORMANCE REQUIREMENTS 
 

 A. Provide a minimum of 72 hours notice to customers whose sanitary sewer service will potentially be 
interrupted. 

 
 B. Accurately field locate service connections, whether in service or not, along the rehabilitated sanitary 

sewer main.  For new, parallel and replacement sewers, service connections may be located as pipe 
laying progresses from downstream to upstream. 

 
 C. Properly disconnect existing connections from the sewer and reconnect to the rehabilitated liner, as 

described in this Section. 
 

 D. Reconnect service connections unless directed otherwise by Resident Project Representative. 
 

 E. Complete reconnection of service lines within 24 hours after cured-in-place liner installation and within 
72 hours after disconnection for slip lining, parallel, or replacement sanitary sewer mains. 

 
 F. Reconnect services on cured-in-place liner at 12 feet depth or less by the excavation method.  The  

Resident Project Representative reserves the right to require service connections by excavation when 
a remote cut service connection damages the lines. 

 
 G. Reconnection by the excavation method shall include the stack and fittings and required pipe length to 

reconnect service line. 
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3.02 PROTECTION 
 

 A. Provide barricades, warning lights, and signs for excavations created for service connections.  
Conform to requirements of Section 01555 – Traffic Control and Regulation. 

 
 B. Do not allow sand, debris, or runoff to enter sewer system. 

 
3.03 PREPARATION 
 

 A. Determine the existing sewer locations and number of existing service connections from closed-circuit 
television (CCTV) inspection tapes or from field survey.  Accurately field locate existing service 
connections, whether in service or not.  Use existing service locations to connect or reconnect service 
lines or liner. 

 
 B. For rehabilitated sanitary sewer mains, allow liner to normalize to ambient temperature and recover 

from imposed stretch.  For cured-in-place liners, verify that liner is completely cured. 
 

 C. For new parallel and replacement sanitary sewer mains, complete testing and acceptance of 
downstream sewers as applicable.  Provide for compliance with requirements of Paragraph 3.01E. 

 
3.04 EXCAVATION AND BACKFILL 
 

 A. Excavate in accordance with Section 02317 - Excavation and Backfill for Utilities. 
 

 B. Perform work in accordance with OSHA standards.  Employ a Trench Safety System as specified in 
Section 01561 - Trench Safety System for excavations requiring trench safety. 

 
 C. Install and operate necessary ground water and surface water control measures in accordance with 

requirements of Section 01578 - Control of Ground Water and Surface Water. 
 
3.05 RECONNECTION BY EXCAVATION METHOD 
 

 A. Remove a portion of existing sanitary sewer main or carrier pipe to expose the liner pipe.  Provide 
sufficient working space for installing a prefabricated pipe saddle. 

 
 B. Carefully cut the liner pipe making a hole to accept the connection out protruding from the underside 

of the saddle. 
 

 C. Strap on the saddle using a stainless steel band on each side of the saddle.  Tighten the bands to 
produce a watertight seal of the saddle gasket to the liner pipe. 

 
 D. Remove and replace cracked, offset, or leaking service line for up to the right-of-way line. 

 
 E. Make up the connection between liner and service line using PVC sewer pipe and approved fittings 

and couplings. 
 

 F. Encase the entire service connection in cement stabilized sand or Class “B” concrete as shown on  
Drawings. 

 
 G. Test the service connections before backfilling. 

 
3.06 RECONNECTION BY REMOTE METHOD 
 

 A. Make service reconnections using remote-operated cutting tools on cured-in-place liners at depths 
greater than 12 feet. 

 
 B. Employ method and equipment that restore the service connection capacity to not less than 90 

percent of original capacity. 
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 C. Immediately open any missed connections and repair any holes drilled in error using a method 

approved by Resident Project Representative. 
 
3.07 RECONNECTION ON NEW, PARALLEL OR REPLACEMENT SEGMENTS 
 

 A. Install service connections on the sewer main. 
 

 B. Remove and replace cracked, offset or leaking service line to the easement or right-of-way line. 
 

 C. Make up the connection between the main and the existing service line using PVC sewer pipe and 
approved couplings, as shown on the Drawings. 

 
 D. Test service connections before backfilling. 

 
 E. Embed the service connection and service line as specified for the sanitary sewer main as shown on 

the Drawings.  Place and compact trench zone backfill in compliance with Section 02317 - Excavation 
and Backfill for Utilities. 

 
3.08 INSTALLATION OF NEW SERVICE CONNECTIONS 
 

 A. Install service connections in accordance with the details shown on the Drawings.  Provide the length 
necessary as best option or route determined in the field.   

 
 B. Test service connections before backfilling. 

 
 C. Place and compact trench zone backfill in compliance with Section 02317 - Excavation and Backfill for 

Utilities.   
 

3.09 TESTING 
 

 A. Test service reconnections and service connections.  Follow applicable procedures given in Section 
02533 -  Acceptance Testing for Sanitary Sewers. 

 
 B. Perform a post installation CCTV inspection as specified in Section 02531 - Gravity Sanitary Sewers 

to show locations of service connection. 
 
3.10 CLEANUP 
 

 A. Backfill the excavation as specified in Section 02317 - Excavation and Backfill for Utilities. 
 

 B. Replace pavement or sidewalks removed or damaged by excavation in accordance with Section 
02951 - Pavement Replacement for Utility Construction.  In unpaved areas, bring surface to grade and 
slope surrounding the excavation.  Replace a minimum of 4 inches of topsoil and seed according to 
requirements of Section 02921 - Hydromulch Seeding or Section 2922 - Sodding. 

 
 
 
 

END OF SECTION 
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Section 02535 

 
NON-METALLIC UTILITY LINE MARKING 

 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

A. Furnishing and installation of utility marking tape capable of being detected electronically and marker 
posts, all in conjunction with backfill of non-metallic utility lines. 

 
1.02 MEASUREMENT AND PAYMENT 
 

 A. Unit Prices. 
 

 1. No separate payment will be made for non-metallic utility line marking.  Include the cost of 
such marking in related work. 

 
 2. Refer to Section 01270 - Measurement and Payment for Unit Price Procedures. 

 
 B. Stipulated Price (Lump Sum).  If the Contract is a Stipulated Price Contract, payment for Work in this 

Section is included in the total Stipulated Price. 
 
1.03 DEFINITIONS 
 

 A. Non-metallic utility line.  Pressure or gravity flow pipelines constructed predominantly of PVC, HDPE, 
Clay, or other non-ferrous materials. 

 
1.04 REFERENCE STANDARDS 
 

 A. ASTM D 2103 - Specification for Polyethylene Film and Sheeting 
 
1.05 SUBMITTALS 
 

 A. Submittals shall conform to requirements of Section 01300 - Submittals. 
 
 
PART 2 P R O D U C T S 
 
2.01 MATERIALS 
 

 A. Metalized tape shall be manufactured specifically for warning and identification of buried utility lines.  
Tapes shall be inert plastic specially formulated for prolonged use underground and shall be resistant 
to alkalies, acids and other destructive agents found in the soil.  Tape shall be provided in rolls, 3-inch 
minimum width, color coded for intended service with warning and identification imprinted in bold black 
letters continuously and repeatedly over entire tape length.  Warning and identification shall be 
"CAUTION BURIED [SEWER] [WATER] PIPELINE" or similar wording.  Color code and letter coding 
shall be permanent, unaffected by moisture and other substances contained in trench backfill material. 
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B. Color Codes shall be as follows: 
 

1. Water Pipeline:  Blue 
2. Sewer Pipeline (both gravity and pressure):  Green 

 
C. Buried warning, identification, and locator tape for use in trenches containing non-metallic water and 

sewer lines shall be 5.5-mil composition film containing one layer of metalized foil laminated between 
two layers of inert plastic film.  Tape shall be detectable by cable locating equipment used to locate 
underground utility pipelines. 

 
D. Drivable, Flexible, Composite Utility Marker:  Shall be durable, reinforced composite posts manufactured 

specifically for warning and identification of buried utility lines.  Posts shall be 3-1/2 inches minimum 
width and a minimum of 78 inches in length, color coded for intended service with a 3-inch wide warning 
and identification decal attached.  Warning and identification shall be "CAUTION BURIED [SEWER] 
[WATER] PIPELINE" or similar wording.  Code and letter coloring shall be permanent.   

 
PART 3 E X E C U T I O N 
 
3.01 INSTALLATION OF BURIED WARNING, IDENTIFICATION, AND LOCATOR TAPE. 
 

A. Install tape continuously in backfill directly over buried utility pipeline, 6 to 24 inches below finished 
grade.  Terminate marked segment no farther than 3 feet from an accessory of the pipeline (manholes, 
cleanouts, valve boxes, etc.). 

 
3.01 INSTALLATION OF DRIVABLE, FLEXIBLE, COMPOSITE UTILITY MARKERS. 
 

A. Location:  Install flexible, composite utility markers in unpaved / undeveloped areas, highway, railroad, 
fence crossings, changes in pipeline direction, and as directed by the Resident Project Representative. 

 
B. Installation:  Install in a true, vertical plane directly over or immediately adjacent (within 2 feet) to the 

utilities to which they relate.  Posts shall be driven to provide an anchoring depth of 30 inches. 
 
 
 

 
 
 

END OF SECTION 
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SECTION 02731 

 
CONCRETE PAVING  

 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Portland Cement Concrete Paving. 
 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in this 

section is included in the total Stipulated Price. 
 
 
1.3 REFERENCES 
 

A. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement. 
 
B. ASTM A185 - Standard Specifications for Steel Welded Wire Fabric, Plain, for Concrete 

Reinforcement. 
 
C. ASTM A615 - Standard Specification for Deformed and Plain Billet - Steel Bars for Concrete 

Reinforcement. 
 
D. ASTM C31 - Standard Practice for Making and Curing Concrete Test Specimens in the Field. 
 
E. ASTM C33 - Standard Specifications for Concrete Aggregates. 
 
F. ASTM C40 - Standard Test Method for Organic Impurities in Fine Aggregates for Concrete. 
 
G. ASTM C42 - Standard Test Method of Obtaining and Testing Drilled Cores and Sawed Beams of 

Concrete. 
 
H. ASTM C78 - Standard Test Method for Flexural Strength of Concrete. 
 
I. ASTM C94 - Standard Specification for Ready-Mixed Concrete. 
 
J. ASTM C131 - Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate 

by Abrasion and Impact in the Los Angeles Machine. 
 
K. ASTM C136 - Standard Method for Sieve Analysis of Fine and Coarse Aggregates. 
 
L. ASTM C138 - Standard Test Method for Unit Weight, Yield, and Air Content (Gravimetric) of 

Concrete. 
 
M. ASTM C143 - Standard Test Method for Slump of Hydraulic Cement Concrete. 
 
N. ASTM C150 - Standard Specification for Portland Cement. 
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O. ASTM C174 - Standard Test Method for Measuring Length of Drilled Concrete Cores. 
 
P. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure 

Method. 
 
Q. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete. 
 
R. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete. 
 
S. ASTM C618 - Standard Specification for Fly Ash and Raw or Calcined Natural Pozzolan for use as a 

Mineral Admixture in Portland Cement Concrete. 
 
T. TxDOT Tex-203-F - Sand Equivalent Test for Fine Aggregate. 
 
U. TxDOT Tex-406-A - Loss by Decantation Test for Coarse Aggregate. 

 
1.4 SUBMITTALS 
 

A. Submittals shall conform to requirements of Section 01300 - Submittals. 
 
B. Submit proposed mix design and test data for each type and strength of concrete in Work.  Include 

proportions and actual flexural strength obtained from design mixes at required test ages. 
 
C. Submit manufacturer's description and characteristics for mixing equipment, and for traveling form 

paver, if proposed for use, for approval. 
 
D. Submit manufacturer's certificates giving properties of reinforcing steel.  Provide specimens for 

testing when required by Owner. 
 
1.5 HANDLING AND STORAGE 
 

A. Do not mix different classes of aggregate without written permission of Owner. 
 
B. Class of aggregate being used may be changed before or during Work with written permission of 

Owner.  New class shall comply with specifications. 
 
C. Segregated aggregate will be rejected.  Before using aggregate whose particles are separated by 

size, mix them uniformly to grading requirements. 
 
D. Aggregates mixed with dirt, weeds or foreign matter will be rejected. 
 
E. Do not dump or store aggregate in roadbed. 

 
 
PART 2 –PRODUCTS  
 
2.1 MATERIALS 
 

A. Portland Cement: 
 

1. Sample and test cement to verify compliance with Standards of ASTM C150, Type I or Type 
III. 

 
2. Bulk cement which meets referenced standards may be used if the method of handling is 

approved by the Engineer.  When using bulk cement, provide satisfactory weighing devices. 
 
3. Fly ash which meets standards of ASTM C618 may be used as mineral fill if the method of 
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handling is approved by the Engineer. 
 

B. Water:  Conform to requirements for water in ASTM C94. 
 
C. Coarse Aggregate:  Crushed stone or gravel, or combination thereof, which is clean, hard, durable, 

conforms to requirements of ASTM C33, and has abrasion loss not more than 45 percent by weight 
when subjected to Los Angeles Abrasion Test (ASTM C131). 

 
1. Maximum percentage by weight of deleterious substances shall not exceed following values: 

 
Percent by Weight of Total 

 
 Item Sample Maximum      
 
 Clay lumps and friable particles 3.0 
 Material finer than 75-ìm (No. 200) sieve: 
 Concrete subject to abrasion 3.0* 
 All Other concrete 5.0* 
 Coal and lignite: 
 Where surface appearance of concrete is 
 of importance 0.5 
 All other concrete 1.0 
 

* In case of manufactured sand, if material finer than 75-ìm (No. 200) sieve consists of 
dust of fracture, essentially free from clay or shale, these limits may be increased to 5 
and 7 percent, respectively. 

 
2. Coarse aggregate (size 1-1/2 inch to No. 4 sieve) shall conform to requirements of ASTM 

C33.  Gradation shall be within following limits when graded in accordance with ASTM C136: 
 
    Sieve Designation 
    (Square Openings) Percentage by Weight 
 
    Retained on 1-3/4" sieve  0 
    Retained on 1-1/2"sieve  0 to   5 
    Retained on 3/4" sieve  30 to  65 
    Retained on 3/8" sieve  70 to  90 
    Retained on No. 4 sieve  95 to 100 
    Loss by Decantation Test 
    *Method Tex-406-A  1.0 maximum 
 

* In case of aggregates made primarily from crushing of stone, if material finer than 200 
sieve is dust of fracture essentially free from clay or shale as established by Part III of 
Tex-406-A, percent may be increased to 1.5. 

 
D. Fine Aggregate:  Sand, manufactured sand, or combination thereof, composed of clean, hard, 

durable, uncoated grains, free from loams or other injurious foreign matter.  Fine aggregate for 
concrete shall conform to requirements of ASTM C33.  Gradation shall be within following limits 
when graded in accordance with ASTM C136: 

 
    Sieve Designation 
    (Square Openings) Percentage by Weight 
 
    Retained on 3/8" sieve  0 
    Retained on No. 4 sieve  0 to   5 
    Retained on No. 8 sieve  0 to  20 
    Retained on No. 16 sieve  15 to  50 
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    Retained on No. 30 sieve  35 to  75 
    Retained on No. 50 sieve  65 to  90 
    Retained on No. 100 sieve  90 to 100 
    Retained on No. 200 sieve  97 to 100 
 

1. When subjected to color test for organic impurities (ASTM C40), fine aggregate shall not 
show color darker than standard color.  Fine aggregate shall be subjected to Sand Equivalent 
Test (Tex-203-F).  Sand equivalent value shall not be less than 80, unless higher value is 
shown on Drawings. 

 
E. Mineral Filler:  Class C fly ash of acceptable quality and meeting requirements of ASTM C618 may 

be used as mineral admixture in concrete mixture.  When fly ash mineral filler is used, it shall be 
stored and inspected in accordance with ASTM C618.  Fly ash shall not be used in amounts to 
exceed 30 percent by absolute volume of cementitious material in mix design.  Cement content may 
be reduced if strength requirements can be met.  Note:  When fly ash is used, the term "cement" is 
defined as cement plus fly ash. 

 
F. Air Entraining Agent:  Furnish an air entraining agent conforming to requirements of ASTM C260. 
 
G. Water Reducer:  Water reducing admixture conforming to requirements of ASTM C494 may be 

used if required to improve the workability of concrete.  Amount and type of such admixture shall be 
subject to approval by Engineer. 

 
H. Reinforcing Steel: 

 
1.  Provide new billet steel manufactured by open hearth process and conforming to ASTM 

A615, Grade 60.  Store steel to protect it from mechanical injury and rust.  At time of 
placement, steel shall be free from dirt, scale, rust, paint, oil or other injurious materials. 

 
2.  Cold bend reinforcing steel to shapes shown.  Once steel has been bent, it may not be 

rebent. 
 
3.  Provide wire fabric conforming to ASTM A82.  Use fabric in which longitudinal and 

transverse wires have been electrically welded at points of intersection.  Welds shall have 
sufficient strength not to be broken during handling or placing.  Welding and fabrication of 
fabric sheets shall conform to ASTM A185. 

 
I. Fibrous Reinforcing:  Not Applicable. 

 
2.2 EQUIPMENT 
 

A. Equipment:  Conform to requirements of ASTM C94. 
 
2.3 MIXING 
 

A. Employ and pay certified testing laboratory to prepare mix designs.  Flexural strength shall be as 
specified using test specimens prepared in accordance with ASTM C31 and tested in accordance 
with ASTM C78 (using simple beam with third-point loading).  Contractor shall determine and 
measure batch quantity of each ingredient, including all water for batch designs and all concrete 
produced for Work.  Mix shall conform to these specifications and other requirements indicated on 
Drawings. 

 
B. Mix design to produce concrete which will have flexural strength of 500 psi at 7 days and 600 psi at 

28 days.  When high-early-strength cement is used, it shall reach at least 550 psi at 7 days and 600 
psi at 28 days.  Slump of concrete shall be at least 1 inch, but no more than 4 inches, when tested 
in accordance with ASTM C143. 
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1. Concrete pavement shall contain at least 5-1/2 sacks (94 pounds per sack) of cement per by 
testing in accordance with ASTM C231. 

 
2. Use retardant when temperature exceeds 90 degrees F.  Proportion shall be as 

recommended cubic yard, with not more than 6.5 gallons of water, net, per sack of cement 
(water cement ratio maximum 0.57).  Cement content shall be determined in accordance with 
ASTM C138.  Addition of mineral filler may be used to improve workability or plasticity of 
concrete to limits specified. 

 
3. Coarse dry aggregate shall not exceed 85 percent of loose volume of concrete. 
 
4. Add air-entraining admixture to ensure uniform distribution of agent throughout batch.  Base 

air content of freshly mixed air-entrained concrete upon trial mixes with materials to be used 
in Work, adjusted to produce concrete of required plasticity and workability.  Percentage of air 
entrainment in mix shall be 4-1/2 percent plus or minus 1-1/2 percent.  Air content shall be 
determined by manufacturer.  Use same brand as used for air-entraining agent.  Add and 
batch material using same methods as used for air-entraining agent. 

 
PART 3 –EXECUTION  
 
3.1 EXAMINATION 
 

A. Verify compacted base is ready to support imposed loads and meets compaction requirements. 
 
B. Verify lines and grades are correct. 

 
3.2 PREPARATION 
 

A. Properly prepare, shape and compact each section of subgrade before placing forms, reinforcing 
steel or concrete.  After forms have been set to proper grade and alignment, use subgrade planer to 
shape subgrade to its final cross section.  Check contour of subgrade with template. 

 
B. Remove subgrade that will not support loaded form.  Replace and compact subgrade to required 

density. 
 
3.3 EQUIPMENT 
 

A. Alternate equipment and methods, other than those required by this article, may be used provided 
the Contractor demonstrates that equal, or better, results will be obtained.  Maintain equipment for 
preparing subgrade and for finishing and compacting concrete in good working order. 

 
B. Subgrade Planer and Template: 

 
1. Use subgrade planer with adjustable cutting blades to trim subgrade to exact section shown 

on Drawings.  Select planer mounted on visible rollers which ride on forms.  Planer frame 
must have sufficient weight so that it will remain on form at all times, and have such strength 
and rigidity that, under tests made by changing support from wheels to center, planer will not 
develop deflection of more than 1/8 inch.  Tractors used to pull planer shall not produce ruts 
or indentations in subgrade.  When slip form method of paving is used, operate subgrade 
planer on prepared track grade or have it controlled by electronic sensor system operated 
from string line to establish horizontal alignment and elevation of subbase. 

 
2. Provide template for checking contour of subgrade.  Template shall be long enough to rest 

upon side forms and have such strength and rigidity that, when supported at center, 
maximum deflection shall not exceed 1/8 inch.  Fit template with accurately adjustable rods 
projecting downward at 1-foot intervals.  Adjust these rods to gauge cross sections of slab 
bottom when template is resting on side forms. 
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C. Machine Finisher:  Provide a power-driven, transverse finishing machine designed and operated to 

strike off and consolidate concrete.  Machine shall have two screeds accurately adjusted to crown of 
pavement and with frame equipped to ride on forms.  Use finishing machine with rubber tires if it 
operates on concrete pavement. 

 
D. Hand Finishing: 

 
1. Provide mechanical strike and tamping template 2 feet longer than width of pavement to be 

finished.  Shape template to pavement section. 
 
2. Provide two bridges to ride on forms and span pavement for finishing expansion and dummy 

joints.  Provide floats and necessary edging and finishing tools. 
 

E. Burlap Drag for Finishing Slab:  Furnish four plies of 10-ounce burlap material fastened to bridge to 
form continuous strip of burlap full width of pavement.  The 3-foot width of burlap material shall be in 
contact with pavement surface.  Keep burlap drags clean and free of encrusted mortar. 

 
F. Vibrators:  Furnish mechanically operated synchronized vibrators mounted on tamping bar which 

rides on forms and hand-manipulated mechanical vibrators.  Furnish vibrators with frequency of 
vibration to provide maximum consolidation of concrete without segregation. 

 
G. Traveling Form Paver:  Approved traveling form paver may be used in lieu of construction methods 

employing forms, consolidating, finishing and floating equipment.  Requirements of this specification 
for subgrade, pavement tolerances, pavement depth, alignments, consolidation, finishing and 
workmanship shall be met.  If traveling form paver does not provide concrete paving that meets the 
compaction, finish and tolerances requirements of this specification, its use shall be immediately 
discontinued when so ordered by Owner and conventional methods shall be used. 

 
1. Equip traveling paver with longitudinal transangular finishing float adjustable to crown and 

grade.  Float shall be long enough to extend across pavement to side forms or edge of slab. 
 
2. Insure that continuous deposit of concrete can be made at paver to minimize starting and 

stopping.  Use conventional means of paving locations inaccessible to traveling paver, or 
having horizontal or vertical curvature that traveling paver cannot negotiate. 

 
3. Where Drawings require tie bars for adjacent paving, securely tie and support bars to prevent 

displacement.  Tie bars may be installed with approved mechanical bar inserter mounted on 
traveling-form paver.  Replace any pavement in which tie bars assume final position other 
than that shown on Drawings, unless corrective alternates are authorized in writing by Owner. 

 
3.4 FORMS 
 

A. Side Forms:  Use metal forms of approved shape and section.  Preferred depth of form shall be 
equal to required edge thickness of pavement.  Forms with depths greater or less than required 
edge thickness of pavement will be permitted, provided difference between form depth and edge 
thickness if not greater than 1 inch, and further provided that forms of depth less than pavement 
edge are brought to required edge thickness by securely attaching wood or metal strips to bottom of 
form, or by grouting under form.  Bottom flange of form shall be same size as thickness of 
pavement.  Aluminum forms are not allowed.  All forms shall be approved by Owner.  Length of form 
sections shall be not less than 10 feet and each section shall provide for staking in position with not 
less than 3 pins.  Flexible or curved forms of wood or metal of proper radius shall be used for curves 
of 200-foot radius or less.  Forms shall have ample strength and shall be provided with adequate 
devices for secure setting so that when in-place they will withstand, without visible springing or 
settlement, impact and vibration of finishing machine.  In no case shall base width be less than 8 
inches for form 8 inches or more in height.  Forms shall be free from warp, bends or kinks and shall 
be sufficiently true to provide reasonable straight edge on concrete.  Top of each form section, when 
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tested with straight edge, shall conform to requirements specified for surface of completed 
pavement.  Provide sufficient forms for satisfactory placement of concrete.  For short radius curves, 
forms less than 10 feet in length or curved forms may be used.  For curb returns at street 
intersections and driveways, wood forms of good grade and quality may be used. 

 
B. Form Setting: 
 

1. Rest forms directly on subgrade.  Do not shim with pebbles or dirt.  Accurately set forms to 
required grade and alignment and, during entire operation of placing, compacting and 
finishing of concrete, do not deviate from this grade and alignment more than 1/8 inch in 10 
feet of length.  Do not remove forms for at least 8 hours after completion of finishing 
operations.  Provide supply of forms that will be adequate for orderly and continuous placing 
of concrete.  Set forms and check grade for at least 300 feet ahead of mixer or as approved 
by Owner. 

 
2. Adjacent slabs may be used instead of forms, provided that concrete is well protected from 

possible damage by finishing equipment.  These adjacent slabs shall not be used for forms 
until concrete has aged at least 7 days. 

 
3.5 REINFORCING STEEL AND JOINT ASSEMBLIES 
 

A. Accurately place reinforcing steel and joint assemblies and position them securely as indicated on 
Drawings.  Wire reinforcing bars securely together at intersections and splices.  Bars and coatings 
shall be free of rust, dirt or other foreign matter when concrete is placed.  Place all reinforcing steel 
and secure to chairs. 

 
B. Place pavement joint assemblies at required locations and elevations, and rigidly secure all parts in 

required positions.  Install dowel bars accurately in joint assemblies as shown, each parallel to 
pavement surface and to center line of pavement.  Rigidly secure in required position to prevent 
displacement during placing and finishing of concrete.  Accurately cut header boards, joint filler and 
other material used for forming joints to receive each dowel bar.  Drill dowels into existing 
pavement, secure with epoxy, and provide paving headers, as required, to provide rigid pavement 
sections. 

 
3.6 FIBROUS REINFORCING 
 

A. Do not use fibrous reinforcing to replace structural, load bearing or moment reinforcing steel. 
 
3.7 PLACEMENT 
 

A. Place concrete only when air temperature taken in shade and away from artificial heat is above 35 
degrees F and rising.  Concrete shall not be placed when temperature is below 40 degrees F and 
falling. 

 
B. Place concrete within 60 minutes of mixing.  Remove and dispose of concrete not placed within this 

period. 
 
C. Concrete slump during placement shall be 1 to 4 inches, except when using traveling-form paver 

slump shall be maximum of 2 inches. 
 
D. Deposit concrete rapidly and continuously on subgrade or subbase in successive batches.  

Distribute concrete to required depth and for entire width of placement in manner that will require as 
little rehandling as possible.  Where hand spreading is necessary, distribute concrete with shovels 
or by other approved methods.  Use only concrete rakes in handling concrete.  At end of day or in 
case of unavoidable interruption of more than 30 minutes, place transverse construction joint at 
point of stopping work.  Remove and replace sections less than 10 feet long. 
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E. Take special care in placing and spading concrete against forms and at longitudinal and transverse 
joints to prevent honeycombing.  Voids in edge of finished pavement will be cause for rejection. 

 
3.8 COMPACTION 
 

A. Consolidate the concrete using mechanical vibrators as specified herein.  Extend a vibratory unit 
across the pavement, not quite touching side forms.  Space individual vibrators at close enough 
intervals to vibrate and consolidate entire width of pavement uniformly.  Mount mechanical vibrators 
to avoid contact with forms, reinforcement, transverse or longitudinal joints. 

 
B. Furnish enough hand-manipulated mechanical vibrators for proper consolidation of concrete along 

forms, at joints and in areas not covered by mechanically controlled vibrators. 
 
3.9 FINISHING 
 

A. Finish concrete pavement with power-driven transverse finishing machines or by hand finishing 
methods. 

 
1. Use transverse finishing machine to make at least two trips over each area. Make last trip 

continuous run of not less than 40 feet. After transverse screeding, use hand-operated 
longitudinal float to test and level surface to required grade. 

 
2. Hand finish with mechanical strike and tamping template as wide as pavement to be finished. 

 Shape template to pavement section.  Move strike template forward in direction of 
placement, maintaining slight excess of material in front of cutting edge.  Make at least two 
trips over each area.  Screed pavement surface to required section.  Work screed with 
combined transverse and longitudinal motion in direction work is progressing.  Maintain 
screed in contact with forms.  Use longitudinal float to level surface. 

 
B. On narrow strips and transitions, finish concrete pavement by hand.  Thoroughly work concrete 

around reinforcement and embedded fixtures.  Strike off concrete with strike-off screed.  Move 
strike-off screed forward with combined transverse and longitudinal motion in direction work is 
progressing, maintaining screed in contact with forms, and maintaining slight excess of materials in 
front of cutting edge.  Tamp concrete with tamping template.  Use longitudinal float to level surface. 

 
C. After completion of straightedge operation, make first pass of burlap drag as soon as construction 

operations permit and before water sheen has disappeared from surface.  Follow with as many 
passes as required to produce desired texture depth.  Permit no unnecessary delays between 
passes.  Keep drag wet, clean and free from encrusted mortar during use. 

 
3.10 JOINTS AND JOINT SEALING 
 

A. Conform to requirements of Section 02752. 
 
3.11 CONCRETE CURING 
 

A. Conform to requirements of Section 03370. 
 
3.12 TOLERANCES 
 

A. Test entire surface before initial set and correct irregularities or undulations.  Bring surface within 
requirements of following test and then finish.  Place 10-foot straightedge parallel to center of 
roadway to bridge any depressions and touch all high spots.  Do not permit ordinates measured 
from face of straight edge to surface of pavement to exceed 1/16 inch per foot from nearest point of 
contact.  Maximum ordinate with 10-foot straightedge shall not exceed 1/8 inch.  Grind spots in 
excess of requirements of this paragraph to meet surface test requirements.  Restore texture by 
grooving concrete to meet surface finishing specifications. 
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3.13 FIELD QUALITY CONTROL 
  

A. Testing will be performed under provisions of Section 01410 - Testing Laboratory Services. 
 
B. Flexural Strength Test Specimens:  Four test specimens for flexural strength test will be made for 

each 150 cubic yards or less of pavement that is placed in one day.  Two specimens will be tested 
at 7 days.  For failed 7-day tests, remaining two specimens will be tested at 28 days.  Specimens 
will be made, cured and tested in accordance with ASTM C78 (using simple beam with third point 
loading).  Minimum flexural strength (modulus of rupture) shall be 500 pounds per square inch at 7 
days and 600 pounds per square inch at 28 days. 

 
C. Yield test will be made in accordance with ASTM C138 for cement content per cubic yard of 

concrete.  If such cement content is found to be less than that specified per cubic yard, reduce 
batch weights until amount of cement per cubic yard of concrete conforms to requirements. 

 
D. Minimum of one 4-inch core will be taken at random locations per 1,000 feet per lane or 500 square 

yards of pavement to measure in-place depth.  Each core may be tested for 28-day compressive 
strength according to methods of ASTM C42.  The 28-day compressive strength of each core tested 
shall be a minimum of 3000 pounds per square inch.  Compressive strength shall not be utilized to 
satisfy the flexural strength requirements. 

 
E. Contractor may, at his own expense, request three additional cores in vicinity of cores indicating 

nonconforming in-place depths.  In-place depth at these locations shall be average depth of four 
cores. 

 
F. Fill cores and density test sections with new concrete paving or non shrink grout. 

 
 
 
3.14 NONCONFORMING PAVEMENT 
 

A. Remove and replace areas of pavement found deficient in thickness by more than 10 percent, or 
that fail flexural strength tests, with concrete of thickness shown on Drawings unless accepted by 
Owner. 

 
B. Nonconforming pavement sections shall be replaced at no cost to Owner. 

 
3.15 UNIT PRICE ADJUSTMENT 
 

A. Unit price adjustments shall be made for in-place depth determined by cores as follows: 
 

1. Adjusted Unit Price shall be ratio of average thickness as determined by cores to thickness 
bid upon, times unit price bid. 

 
2. Adjustment shall apply to lower limit of 90 percent and upper limit of 105 percent of unit price 

bid. 
 
3.16 PAVEMENT MARKINGS 
 

A. Restore pavement markings to match those existing in accordance with Owner’s standard 
specifications and details and the Engineer's requirements. 

 
 
3.17 PROTECTION 
 

A. Barricade pavement section from use until concrete has attained minimum design strength. 
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B. To provide access at driveways, street intersections, and other locations approved by Owner; 

Contractor may use high-early-strength cement or place an additional 2 inches of concrete 
pavement on untreated subgrade in lieu of specified concrete pavement depth on stabilized base or 
lime treated subgrade.  Additional depths of concrete placement shall be paid for under original 
specified concrete depth. 

 
C. On those sections of pavement to be opened to traffic, seal joints, clean pavement and place earth 

against pavement edges before permitting use by traffic.  Such opening of pavement to traffic shall 
not relieve Contractor from his responsibility for Work. 

 
D. Maintain concrete paving in good condition until completion of Work. 
 
E. Repair defects by replacing concrete to full depth. 

 
 

END OF SECTION 
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Section 02754 
 

CONCRETE DRIVEWAYS 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Portland cement concrete driveways. 
 
1.02 MEASUREMENT AND PAYMENT 
 

 A. Unit Prices. 
 

 1. Payment for concrete driveways is on square yard basis. 
 

 2. Refer to Section 01270 - Measurement and Payment for unit price procedures. 
 

 B. Stipulated Price (Lump Sum).  If the Contract is a Stipulated Price Contract, payment for work in this 
Section is included in the total Stipulated Price. 

 
PART 2 P R O D U C T S 
 
2.01 MATERIALS 
 

 A. Concrete:  Conform to material and proportion requirements for concrete of Section 02751 - Concrete 
Paving. 

 
 B. Reinforcing Steel:  Conform to material requirements for welded wire fabric of Section 02751 - 

Concrete Paving. 
 

 C. Preformed Expansion Joint Material:  Conform to material requirements for preformed expansion joint 
material of Section 02752 - Concrete Pavement Joints. 

 
 D. Expansion Joint Filler:  Conform to material requirements for expansion joint material of Section 

02752 - Concrete Pavement Joints. 
 

 E. Subgrade Materials:  Conform to subgrade material requirements of Section 02336 - Lime Stabilized 
Subgrade, Section 02337 - Lime/Fly-Ash Stabilized Subgrade, or Section 02338 - Portland Cement 
Stabilized Subgrade. 

 
PART 3 E X E C U T I O N 
 
3.01 PREPARATION 
 

 A. Prepare subgrade in accordance with applicable portions of Section 02336 - Lime Stabilized 
Subgrade, Section 02337 - Lime/Fly-Ash Stabilized Subgrade, and Section 02338 - Portland Cement 
Stabilized Subgrade. 

 
3.02 PLACEMENT 
 

 A. Place and finish concrete in accordance with applicable portions of Section 02751 - Concrete Paving. 
 
3.03 JOINTS 
 

 A. Install joints in concrete driveway in accordance with Section 02752 - Concrete Pavement Joints. 
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3.04 CONCRETE CURING 
 

 A. Cure concrete driveway in accordance with Section 02753 - Concrete Pavement Curing. 
 
3.05 PROTECTION 
 

 A. Conform to applicable requirements of Section 02753 - Concrete Pavement Curing. 
 

END OF SECTION 
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SECTION 02775 

 
CONCRETE SIDEWALKS  

 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Reinforced concrete sidewalks. 
 
1.2 MEASUREMENT AND PAYMENT  
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in this 

section is included in the total Stipulated Price. 
 
1.3 REFERENCES 
 

A. ASTM D698 - Standard Test Methods for Moisture - Density Relations of Soils and Soil-Aggregate 
Mixtures Using 5.5-Pound Rammer and 12-inch Drop. 

 
B. ASTM D4318 - Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils. 

 
1.4 SUBMITTALS 
 

A. Submittals shall conform to requirements of Section 01300 - Submittals. 
 
PART 2 –PRODUCTS  
 
2.1 MATERIALS 
 

A. Concrete:  Conform to material and proportion requirements for concrete of Section 02731 - 
Concrete Paving. 

 
B. Reinforcing steel:  Conform to material requirements for welded wire fabric of Section 02731 - 

Concrete Paving. 
 
C. Preformed expansion joint material:  Conform to material requirements for preformed expansion 

joint material of Section 02752 - Concrete Paving Joints. 
 
D. Expansion joint filler:  Conform to material requirements for expansion joint material of Section 

02752 – Concrete Paving Joints. 
 
E. Sand bed:  Conform to material requirements for bank run sand of Section 02320 – Utility Backfill 

Materials. 
 
PART 3 –EXECUTION  
 
3.1 REPLACEMENT 
 

A. Replace sidewalks which are removed or damaged during construction with sidewalk of thickness 
and width equivalent to one removed or damaged. 
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B. Provide replaced and new sidewalks with wheelchair ramps if sidewalk intersects curb at street or 
driveway intersection. 

 
3.2 PREPARATION 
 

A. Identify and protect utilities which are to remain. 
 
B. Protect living trees, other plant growth, and features designated to remain. 
 
C. Clear and grub area. 
 
D. Excavate subgrade 6 inches beyond outside lines of sidewalk.  Shape to the line, grade and cross 

section.  For soils with plasticity index above 40 percent, stabilize soil with lime.  Compact subgrade 
to minimum of 95 percent maximum dry density at optimum to 3 percent above optimum moisture 
content, as determined by ASTM D698. 

 
E. Immediately after subgrade is prepared, cover with 2-inch-thick compacted sand bed.  Lay concrete 

when sand is moist but not saturated. 
3.3 PLACEMENT 
 

A. Forms:  Straight, unwarped wood or metal forms with nominal 4-inch depth.  Securely stake forms 
to line and grade, and maintain in true position during concrete placement. 

 
B. Reinforcement:  Install 6x6, W2.9 x W2.9 welded wire fabric or No. 3 reinforcing steel bars on 18-

inch centers longitudinally and transversely.  Lay longitudinal bars in walk continuously, except 
through expansion joints.  Support reinforcement in manner to maintain reinforcement in center of 
slab vertically during placement. 

 
C. Expansion Joints:  Install expansion joints in accordance with Section 02752. 
 
D. Colored concrete:  Not Applicable. 
 
E. Place concrete in forms to specified depth and tamp thoroughly with "jitterbug" tamp, or other 

acceptable method.  Bring mortar to surface. 
 
F. Strike off to smooth finish with wood strike board.  Finish smoothly with wood hand float.  Brush 

across sidewalk lightly with fine-haired brush. 
 
G. Unless otherwise indicated on Drawings, mark off joints 1/8 inch deep, at spacing equal to width of 

walk.  Use joint tool equal in width to edging tool. 
 
H. Finish edges with tool having 1/4-inch radius. 
 
I. After concrete has set sufficiently, refill space along sides of sidewalk to top of walk with suitable 

material.  Tamp unit firm and solid.  Dispose of excess material in accordance with Section 01564. 
 
3.4 CURING 
 

A. Conform to requirements of  Section 03370. 
 
3.5 PROTECTION 
 

A. Maintain sidewalks in good condition until completion of Work. 
 
B. Replace damaged sidewalks in accordance with the Paragraph  in this Section on REPLACEMENT. 

 
END OF SECTION 
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 Section 02911 
 
 TOPSOIL 
 
 
PART 1    G E N E R A L 
 
1.01 SECTION INCLUDES 
 

A. Furnishing and placing topsoil for finish grading and for seeding, sodding, and planting. 
 
1.02 MEASUREMENT AND PAYMENT 
 

A. Unit Prices. 
 

1. No separate payment will be made for topsoil under this Section, payment will be subsidiary to 
item 02534 Sewer Connections. 

 
2. Refer to Section 01270 - Measurement and Payment for unit price procedures. 

 
B. Stipulated Price (Lump Sum).  If the Contract is a Stipulated Price Contract, payment for work in this 

Section is included in the total Stipulated Price. 
 
 
PART 2    P R O D U C T S 
 
2.01 TOPSOIL 
 

A. Topsoil shall be fertile, friable, natural sandy loam surface soil obtained from excavation or borrow 
operations having the following characteristics: 

 
1. pH value of between 5.5 and 6.5 

 
2. Liquid limit:  50 or less 

 
3. Plasticity index:  20 or less. 

 
4. Gradation:  maximum of 10 percent passing the No. 200 sieve. 

 
B. Topsoil shall be reasonably free of subsoil, clay lumps, weeds, non-soil materials, and other litter or 

contamination.  Topsoil shall not contain roots, stumps, and stones larger than 2 inches. 
 

C. Obtain topsoil from naturally well-drained areas where topsoil occurs at a minimum depth of 4 inches 
and has similar characteristics to that found at the placement site.  Do not obtain topsoil from areas 
infected with a growth of, or reproductive parts of nut grass or other noxious weeds. 

 
 
PART 3    E X E C U T I O N 
 
3.01 EXAMINATION 
 

A. Verify that excavation and embankment operations have been completed to correct lines and grades. 
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3.02 TOPSOIL EXCAVATION 
 

A.      Strip off topsoil from the area to be excavated to a minimum depth of 6-inches, unless indicated  
            otherwise on the Drawings. 
 
B.       Place Topsoil in stockpile for reuse.  Cover stockpile to prevent erosion. 

 
3.03 PLACEMENT 
 

A. For areas to be seeded or sodded, scarify or plow existing material to a minimum depth of 4 inches, or 
as indicated on the Drawings.  Remove vegetation and foreign inorganic material.  Place 4 inches of 
topsoil on loosened material and roll lightly with an appropriate lawn roller to consolidate topsoil. 

 
B. Increase depth of topsoil to 6 inches when placed over sand bedding and backfill materials specified in 

Section 02320 - Utility Backfill Material. 
 

C. For areas to receive shrubs or trees, excavate existing material and place topsoil to the depth and 
dimensions shown on the Drawings. 

 
D. Remove spilled topsoil from curbs, gutters, and, paved areas and dispose of excess topsoil in 

accordance with requirements of Section 01576 - Waste Material Disposal. 
 
3.04 PROTECTION 
 

A. Protect topsoil from wind and water erosion until planting is completed. 
 
 
 END OF SECTION 
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Section 02951 
 

PAVEMENT REPLACEMENT FOR UTILITY CONSTRUCTION 
 
 
PART 1 G E N E R A L 
 
1.01 SECTION INCLUDES 
 

 A. Repairing and resurfacing streets, highways, driveways, sidewalks, and other pavements that have 
been cut, broken, or otherwise damaged during construction. 

 
1.02 MEASUREMENT AND PAYMENT 
 

 A. Unit Prices. 
 

 1. Payment for pavement replacement for utility construction will be subsidiary to item 02534 
Sewer Connections or 02534 Polyvinyl Chloride Pipe for water services.  Payment for item 
02534 will be full compensation for saw cutting, backfill compaction, base material, surface 
material and all incidentals required for a complete installation as shown on the Drawings. 

 
 2. Refer to Section 01270 - Measurement and Payment for other unit price procedures. 

 
 B. Stipulated Price (Lump Sum).  If the Contract is a Stipulated Price Contract, payment for work in this 

Section is included in the total Stipulated Price. 
 
PART 2 P R O D U C T S 
 
2.01 MATERIALS 
 

A. Base:  Provide base material as indicated on the Drawings. 
 

 B. Pavement:  Provide paving materials as required by applicable portions of Section 02741 - Asphaltic 
Concrete Pavement, Section 02751- Concrete Paving, Section 02754 - Concrete Driveways, and 
Section 02771 - Curb, Curb and Gutter, and Headers, and Section 02775 -  Concrete Sidewalks. 

 
PART 3 E X E C U T I O N 
 
3.01 PREPARATION 
 

 A. Saw cut pavement 24 inches wider than width of trench needed to install utilities unless otherwise 
indicated on Drawings. 

 
 B. Protect edges of existing pavement to remain from damage during removals, utility placement, 

backfill, and paving operations.  For concrete pavement, leave and protect minimum of 12 inches of 
undisturbed subgrade on each side of trench to support replacement slab. 

 
3.02 INSTALLATION 
 

 A. Parking Areas, Service Drives, Driveways, and Sidewalks:  Replace with material equal to or better 
than existing or as indicated on Drawings.  Conform to applicable requirements of sections referenced 
in Paragraph 2.01, Materials. 

 
 B. Street Pavements and Curbs, Curbs and Gutters:  Replace subgrade, base, and surface course with 

like materials or as indicated on Drawings.  Curbs and curbs and gutters shall match existing.  
Conform to requirements of sections referenced in Paragraph 2.01, Materials. 
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 C. For concrete pavement, install size and length of reinforcing steel and pavement thickness indicated 
on Drawings.  Place types and spacing of joints to match existing or as indicated on Drawings. 

 
D. Repair State highway crossing in accordance with TxDOT permit and within 1 week after utility work is 

installed. 
 
3.03 WASTE MATERIAL DISPOSAL 
 

 A. Dispose of waste material in accordance with requirements of Section 01576 - Waste Material 
Disposal. 

 
3.04 PROTECTION 
 

 A. Maintain pavement in good condition until completion of the Work. 
 

 B. Replace damaged pavement. 
 

END OF SECTION 
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SECTION 03100 

 
CONCRETE FORMWORK 

 
 
PART 1 –GENERAL  
 
1.1 SECTION INCLUDES 
 

A. Design, construction, erection and removal of structural concrete formwork. 
 
1.2 MEASUREMENT AND PAYMENT  
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
 
1.3 REFERENCE STANDARDS 
 

A. ACI 117 - Standard Tolerances for Concrete Construction and Materials. 
 
B. ACI 347 - Recommended Practice for Concrete Formwork. 
 
C. U.S. Product Standard PS1 Construction & Industrial Plywood. 
 
D. U.S. Product Standard PS20 American Softwood Lumber Standard. 

 
1.4 SUBMITTALS 
 

A. Conform to Section 01300 - Submittals. 
 
B. Shop Drawings:  Show location, member size and loading of shoring.  When reshoring is 

permitted, submit plans showing locations and member size of reshoring. 
 
C. Product Data and Samples: 

 
1. Corrugated Fiberboard Carton Forms:  Submit certification of compliance with design 

criteria, description of forms, and one-foot-long sample. 
 
2. Form-coating Materials:  Submit trade or brand names of manufacturers and complete 

description of products. 
 
3. Form ties and related accessories, including taper tie plugs, if taper ties are used. 
 
4. Form gaskets. 

 
D. Detailed Layout for Slip-forming:  Submit detailed layout of proposed slipforming, including 

description of equipment, rate of progress, and other data to show suitability of method.  Show 
provisions for ensuring attainment of required concrete surface finish. 
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PART 2 –PRODUCTS  
 
2.1 MATERIAL 
 

A. Smooth Forms:  New plywood, metal, plastic, tempered concrete-form hardboard, dressed 
lumber faced with plywood or fiberboard lining, or metal-framed plywood-faced panel material, 
to provide continuous, straight, smooth surfaces.  Form material shall be free of raised grain, 
torn surfaces, worn edges, patches, dents or other defects.   Furnish material in largest practical 
sizes to minimize number of joints and, when indicated on Drawings, conform to joint system 
indicated.  Form material shall have sufficient strength and thickness to withstand pressure of 
newly placed concrete without bow or deflection. 

 
B. Rough Forms:  Plywood, metal, dressed or undressed lumber free of knots, splits or other 

defects, or other material acceptable to Engineer of sufficient strength and thickness to 
withstand pressure of newly placed concrete without bow or deflection. 

 
C. Plywood:  Conform to PS 1, Class 1. 
 
D. Lumber:  Conform to PS 20. 
 
 E. Edge Forms and Intermediate Screed Strips:  Type and strength compatible with the 

screed equipment and methods used. 
 
F. Plastic Forms:  One-piece forms for domes, beams and pan joists.  Single lengths for columns 

not exceeding height of 7'-6".  For columns over 7'-6", use 7'-6" sections and filler sections as 
needed.  To facilitate removal of pan joist forms, taper sides 1 inch per foot. 

 
G. Metal Pan Joist Forms:  Removable type; fabricated of minimum 14-gage steel; one piece 

between end closures.  Adjustable forms not allowed.  Taper sides 1 inch per foot to facilitate 
removal. 

 
H. Earth Cuts for Forms: 

 
1. Use earth cuts for forming unexposed sides of grade beams cast monolithically with slabs 

on grade. 
 
2. Where sides of excavations are stable enough to prevent caving or sloughing, following 

surfaces may be cast against neat-cut excavations: 
 

a. Sides of footings. 
 
b. Inside face of perimeter grade beams not monolithic with slab on grade.  When 

inside face is cast against earth, increase beam width indicated on Drawings by 1 
inch. 

 
c. Both faces of interior grade beams not monolithic with slab on grade.  When grade 

beam is cast against earth, increase beam width indicated on Drawings by 2 
inches. 

 
I. Corrugated Fiberboard Carton Forms: 

 
1. Corrugated fiberboard carton forms, when called for, are intended to form a void space 

beneath pile-supported and pier-supported slabs and other structural elements as shown. 
 
2. Provide products of a reputable manufacturer regularly engaged in commercial production 

of double-faced corrugated fiberboard carton forms, constructed of waterproof paper and 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                                     CONCRETE FORMWORK 

03100 
03/02/15 

laminated with waterproof adhesive. 
 
3. Fiberboard forms:  Capable of supporting required dead load plus construction loads, and 

designed to lose their strength upon prolonged contact with moisture and soil bacteria. 
 
4. Seal cuts and ends of each form section by dipping in waterproof wax, unless liners and 

flutes are completely impregnated with waterproofing. 
 
5. Size forms as indicated on Drawings.  Assemble as recommended by manufacturer, 

either with steel banding at 4'-0" maximum on centers, or, where liners and flutes are 
impregnated with waterproofing, with adequate stapling. 

 
J. Circular Forms: 

 
1. Form round-section members with paper or fiber tubes, constructed of laminated plies 

using water-resistant adhesive with wax-impregnated exterior for weather and moisture 
protection.  Provide units with sufficient wall thickness to resist loads imposed by wet 
concrete without deformation.  Provide manufacturer's seamless units to minimize spiral 
gaps and seams. 

 
2. Fiberglass or steel forms may be used for round-section members. 

 
K. Shores:  Wood or adjustable metal, with bearing plates; with double wedges at lower end. 
 
L. Form Ties: 

 
1. Use commercially-manufactured ties, hangers and other accessories for embedding in 

concrete.  Do not use wire not commercially fabricated for use as a form accessory. 
 
2. Fabricate ties so ends or end fasteners can be removed without causing spalling of 

concrete faces.  Depth from formed concrete face to the embedded portion:  At least 1 
inch, or twice the minimum dimension of tie, whichever is greater. 

 
3. Provide waterstop feature for form ties used on liquid-containing structures and on 

concrete walls which will have earth backfill on one side.  
 
4. Removable ties:  Taper ties may be used when approved by the Owner.  In the hole left 

by the removal of the taper tie, insert a preformed neoprene or polyurethane plug sized to 
seat at the center of the wall. 

 
M. Form Coating:  Commercial formulation of form oil or form-release agent having proven 

satisfactory performance.  Coating shall not bond with, stain or otherwise adversely affect 
concrete surfaces, or impair their subsequent treatment, including application of bonding 
agents, curing compounds, paint, protective liners and membrane waterproofing. 

 
N. Coating for Plastic Forms:  Alkali-resistant gel-coat. 
 
O. Chamfer Strips:  Unless otherwise indicated on Drawings, provide 3/4 inch chamfer strips in 

corners of forms to produce beveled edges where required by Part 3, Execution. 
 
P. Form Gaskets: Polyethylene rod, closed cell, 1-inch diameter.  
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2.2 DESIGN OF FORMWORK 
 

A. Conform to ACI 117, ACI 347 and Owner building codes, unless more restrictive requirements 
are specified or shown on Drawings.  Contractor shall design and engineer concrete formwork, 
including shoring and bracing.  Design formwork for applicable gravity loads, lateral pressure, 
wind loads and allowable stresses.  Camber formwork to compensate for anticipated deflection 
during placement of concrete when required to maintain specified tolerances.  Design formwork 
to be readily removed without impact, shock or damage to concrete surfaces and adjacent 
materials. 

 
B. Slip Forming:  Permitted on written approval of Owner.  Contractor shall demonstrate suitability 

of method proposed. 
 
 
PART 3 –EXECUTION  
 
3.1 INSTALLATION 
 

A. Formwork Construction 
 

1. Construct and maintain formwork so that it will maintain correct sizes of members, shape, 
alinement, elevation and position during concrete placement and until concrete has 
gained sufficient strength.  Provide for required openings, offsets, sinkages, keyways, 
recesses, moldings, anchorages and inserts. 

 
2. Construct forms for easy removal without damage to concrete surfaces. 
 
3. Make formwork sufficiently tight to prevent leakage of cement paste during concrete 

placement.  Solidly butt joints and provide backup material at joints as required to prevent 
leakage and fins.  Provide gaskets for wall forms to prevent concrete paste leakage at 
their base. 

 
4. Place chamfer strips in forms to bevel edges and corners permanently exposed to view, 

except top edges of walls, and slabs which are indicated on Drawings to be tooled.  Do 
not bevel edges of formed joints and interior corners unless indicated on Drawings.  Form 
beveled edges for vertical and horizontal corners of equipment bases.  Unless otherwise 
indicated on Drawings, make bevels 3/4 inch wide. 

 
5. Provide temporary openings at bases of column and wall forms and other points as 

required for observation and cleaning immediately before concrete is placed. 
 
6. Where runways are required for moving equipment, support runways directly on the 

formwork or structural members.  Do not allow runways or supports to rest on reinforcing 
steel. 

 
7. Use smooth forms on formed concrete surfaces required to have smooth form finish or 

rubbed finish as specified in Section 03345 - Concrete Finishing. 
 
8. Rough forms may be used on formed concrete surfaces indicated to have rough form 

finish as specified in Section 03345 - Concrete Finishing. 
 

B. Forms for Surfaces Requiring Smooth Form Finish: 
 

1. Drill forms to suit ties used and to prevent leakage of concrete mortar around tie holes.  
Uniformly space form ties and align in horizontal and vertical rows.  Install taper ties, if 
used, with the large end on the wet face of the wall. 
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2. Provide sharp, clean corners at intersecting planes, without visible edges or offsets.  Back 

up joints with extra studs or girts to maintain true, square intersections. 
 
3. Form molding shapes, recesses and projections with smooth-finish materials and install in 

forms with sealed joints to prevent displacement. 
 
4. Form exposed corners of beams and columns to produce square, smooth, solid, 

unbroken lines. 
 
5. Provide exterior exposed edges with 3/4-inch chamfer or 3/4-inch radius. 
 
6. Arrange facing material in orderly and symmetrical fashion.  Keep number of joints to 

practical minimum.  Support facing material adequately to prevent deflection in excess of 
allowable tolerances. 

 
7. For flush surfaces exposed to view in completed structure, overlap previously- placed 

hardened concrete with form sheathing by approximately 1 inch.  Hold forms against 
hardened concrete to maintain true surfaces, preventing offsets or loss of mortar. 

 
C. Forms for Surfaces Requiring Rubbed Finish:  Provide forms as specified in paragraph 3.01B, 

Smooth Form Finish.  Use smooth plywood or fiberboard linings or forms, in as large sheets as 
practicable, and with smooth, even edges and close joints. 

 
D. Edge Forms and Screed Strips for Slabs:  Set edge forms or bulkheads and intermediate 

screed strips for slabs to obtain required elevations and contours in finished slab surface.  
Provide and secure supports for types of screeds required. 

 
E. Circular Forms:  Set forms in one piece for full height of member. 
 
 F. Surfaces to Receive Membrane Waterproofing:  Coordinate surface finish, anchors, 

reglets and similar requirements with membrane waterproofing applicator. 
 
G. Fireproofing Steel Member:  Construct forms to provide not less than the concrete thickness 

necessary, measured from face of steel member, to provide the required fire rating.  Forms for 
concealed surfaces may be unlined. 

 
H. Tolerances: 

 
1. Unless noted otherwise on Drawings, construct formwork so concrete surfaces will 

conform to tolerance limits listed in Tables 03100A and 03100B at end of this Section. 
 
2. Establish sufficient control points and bench marks as references for tolerance checks.  

Maintain these references in undisturbed condition until final completion and acceptance 
of the Work. 

 
I. Adjustment of Formwork: 

 
1. Use wedges or jacks to provide positive adjustment of shores and struts.  After final 

inspection and before concrete placement, fasten in position wedges used for final 
adjustment of forms. 

 
2. Brace forms securely against lateral deflections.  Prepare to compensate for settling 

during concrete placement. 
 
3. For wall openings, construct wood forms that facilitate necessary loosening to counteract 
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swelling of forms. 
 

J. Corrugated Fiberboard Carton Forms: 
 
1. Place on smooth firm bed of suitable material to prevent vertical displacement; set tight to 

prevent horizontal displacement.  Exercise care to avoid buckling of  forms.  Install in 
accordance with manufacturer's directions and recommendations. 

 
2. Fit carton forms tightly around piles and piers; completely fill the space between subgrade 

and concrete placement with carton forms to form a void space. 
 
3. Protect carton forms from moisture and maintain in a dry condition until concrete is placed 

on them.  If they become wet before placement of concrete, allow them to dry and 
carefully inspect for strength before concrete is placed. 

 
4. Before concrete placement, replace damaged or deteriorated forms which are incapable 

of supporting concrete dead load plus construction live loads. 
 
3.2 PREPARATION OF FORM SURFACES 
 

A. Clean surfaces of forms and embedded materials before placing concrete.  Remove 
accumulated mortar, grout, rust and other foreign matter. 

 
B. Coat forms for exposed or painted concrete surfaces with form oil or form-release agent before 

placing reinforcement.  Cover form surfaces with coating material in accordance with 
manufacturer's printed instructions.  Do not allow excess coating material to accumulate in 
forms or to contact hardened concrete against which fresh concrete will be placed. Remove 
coating material from reinforcement before placing concrete. 

 
C. Forms for unexposed surfaces, other than retained-in-place metal forms, may be wet with water 

immediately before concrete placement in lieu of coating.  When possibility of freezing 
temperatures exists, however, the use of coating is mandatory. 

 
3.3 REMOVAL OF FORMS 
 

A. Time Limits: 
 

1. When repair of surface defects or finishing is required before concrete is aged, forms on 
vertical surfaces may be removed as soon as concrete has hardened sufficiently to resist 
damage from removal operations. 

 
2. Remove top forms on sloping surfaces of concrete as soon as concrete has attained 

sufficient stiffness to prevent sagging.  Loosen wood forms for wall openings as soon as 
this can be accomplished without damage to concrete.  Leave formwork for water-
retaining structures in place for at least 2 days.  Formwork for non-water-retaining 
columns, walls, sides of beams and other formwork components not supporting weight of 
concrete may be removed after 12 hours, provided concrete has hardened sufficiently to 
resist damage from removal operations, and provided removal of forms will not disturb 
members supporting weight of concrete. 

 
3. Forms and shoring supporting weight of concrete or construction loads:  Leave in place 

until concrete has reached minimum strength specified for removal of forms and shoring. 
 Do not remove such forms in less than 4 days. 

 
B. Circular Paper or Spiral Tube Forms:  Follow manufacturer's directions for form removal.  Take 

necessary precautions to prevent damage to concrete surface.  When removal is done before 
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completion of curing time, replace form, tie in place and seal to retard escape of moisture. 
 
 
C. Removal Strength: 
 

1. Control Tests:  Suitable strength-control tests will be required as evidence that concrete 
has attained specified strength for removal of formwork or shoring supporting weight of 
concrete in beams, slabs and other structural members.  Furnish test cylinders and data 
to verify strength for early form removal. 

 
a. Field-cured Test Cylinders:  When field-cured test cylinders reach specified 

removal strength, formwork or shoring may be removed from respective concrete 
placements. 

 
b. Laboratory-cured Test Cylinders:  When concrete has been cured as specified for 

structural concrete for same time period required by laboratory-cured cylinders to 
reach specified strength, formwork or shoring may be removed from respective 
concrete placements.  Determine length of time that concrete has been cured by 
totaling the days or fractions of days, not necessarily consecutive, during which 
air temperature surrounding concrete is above 50 degrees F and concrete has 
been damp or thoroughly sealed against evaporation and loss of moisture. 

 
2. Compressive Strengths:  The minimum concrete compressive strength for removal of 

formwork supporting weight of concrete is 75 percent of specified minimum 28-day 
strength for class of concrete involved. 

 
3.4 RESHORING 
 

A. When reshoring is permitted, plan operations in advance and obtain Owner approval of such 
operations.  While reshoring is under way, keep live load off new construction.  Do not permit 
concrete in any beam, slab, column or other structural member to be subjected to combined 
dead and construction loads in excess of loads permitted for developed concrete strength at 
time of reshoring. 

 
B. Place reshores as soon as practicable after form-stripping operations are complete but in no 

case later than end of day on which stripping occurs.  Tighten reshores to carry required loads 
without overstressing construction.  Leave reshores in place until tests representative of 
concrete being supported have reached specified strength at time of removal of formwork 
supporting weight of concrete. 

 
C. Floors supporting shores under newly-placed concrete:  Leave original supporting shores  in 

place, or re-shore.  Locate reshores directly under shore position above.  Extend reshoring over 
a sufficient number of stories to distribute weight of newly-placed concrete, forms and 
construction live loads in such manner that design superimposed loads of floors supporting 
shores are not exceeded. 

 
3.5 FORM REUSE 
 

A. Do not reuse forms that are worn or damaged beyond repair.  Thoroughly clean and recoat 
forms before reuse.  For wood and plywood forms to be used for exposed smooth finish, sand 
or otherwise dress concrete contact surface to original condition or provide form liner facing 
material.  For metal forms, straighten, remove dents and clean to return forms to original 
condition. 

 
 [Tables 03100A and 03100B:  See following pages.] 
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 TABLE 03100A 
 TOLERANCES FOR FORMED SURFACES 
 CONCRETE IN BUILDINGS** 

VARIATION 
 FRO
M 

VARIATION IN 
FOR ANY 
10-FOOT 
LENGTH 

FOR ANY 
20-FOOT 
LENGTH 
OR ANY 
BAY 

MAXIMUM 
FOR ENTIRE 
DIMENSION 

PLUMB OR 
SPECIFIED 
BATTER 

LINES AND SURFACES OF 
COLUMNS, PIERS, WALLS AND 
ARRISES 

 
1/4" 

 
--- 

 
1" 

 EXPOSED CORNER COLUMNS, 
CONTROL JOINT GROOVES, 
AND OTHER CONSPICUOUS 
LINES 

 
--- 

 
1/4" 

 
1/2" 

LEVEL OR 
SPECIFIED 
GRADE 

SLAB SOFFITS, CEILINGS, BEAM 
SOFFITS, AND ARRISES 
(MEASURED BEFORE REMOVAL 
OF SHORES) 

 
1/4" 

 
3/8" 

 
3/4" 

 EXPOSED LINTELS, SILLS, 
PARAPETS, HORIZONTAL 
GROOVES AND OTHER 
CONSPICUOUS LINES 

 
--- 

 
1/4" 

 
1/2" 

DRAWING 
DIMENSIONS 

POSITION OF LINEAR BUILDING 
LINES, COLUMNS, WALLS, AND 
PARTITIONS 

 
--- 

 
1/2" 

 
1" 

 SIZE AND LOCATION OF 
SLEEVES, FLOOR OPENINGS 
AND WALL OPENINGS 

 
--- 

 
--- 

 
+1/4" 

 CROSS SECTION OF COLUMNS, 
BEAMS, SLABS, AND WALLS 

--- --- +1/2", -1/4" 

 FOOTINGS* IN PLAN --- --- +2", -1/2" 

 FOOTING MISPLACEMENT OR 
ECCENTRIOWNER IN 
DIRECTION OF ERROR (THE 
LESSER OF) 

 
--- 

 
--- 

2% OF 
WIDTH 
OR 2" 

 FOOTING THICKNESS 
DECREASE 

--- --- 5% 

 FOOTING THICKNESS 
INCREASE 

--- --- NO LIMIT 

 STEP RISE IN FLIGHT OF 
STAIRS 

--- --- +1/8" 

 STEP TREAD IN FLIGHT OF 
STAIRS 

--- --- +1/4" 

 CONSECUTIVE STEP RISE --- --- +1/16" 

 CONSECUTIVE STEP TREAD --- --- +1/8" 

* Footing tolerances apply to concrete dimensions only, not to positioning of vertical reinforcing 
steel,  dowels, or embedded items. 

 
** Includes water and wastewater process structures. 
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 TABLE 03100B 
 TOLERANCES FOR FORMED SURFACES 
 CONCRETE IN BRIDGES, WHARVES AND MARINE STRUCTURES 
 

VARIATION 
FROM VARIATION IN MAXIMUM 

PLUMB OR 
SPECIFIED 
BATTER 

SURFACES OF COLUMNS, 
PIERS AND WALLS 

1/2" in 10' 

LEVEL OR 
SPECIFIED 
GRADE 

TOP SURFACES OF SLABS See Section 03345 

 TOP SURFACES OF CURBS AND 
RAILINGS 

 
3/16" in 10' 

DRAWING 
DIMENSIONS 

CROSS SECTION OF COLUMNS, 
CAPS, WALLS, BEAMS AND 
SIMILAR MEMBERS 

 
 
+1/2", -1/4" 

 THICKNESS OF DECK SLABS +1/4", - 1/8" 

 SIZE AND LOCATION OF SLAB 
AND WALL OPENINGS 

 
+ 1/2" 

 FOOTINGS IN PLAN +2", -1/2" 

 FOOTING MISPLACEMENT OR 
ECCENTRIOWNER IN 
DIRECTION OF ERROR (THE 
LESSER OF) 

 
 
2% of WIDTH OR 
2" 

 FOOTING THICKNESS 
DECREASE 

5% 

 FOOTING THICKNESS 
INCREASE 

NO LIMIT 

 STEP RISE IN FLIGHT OF 
STAIRS 

+1/8" 

 STEP TREAD IN FLIGHT OF 
STAIRS 

+1/4" 

 CONSECUTIVE STEP RISE +1/16" 

 CONSECUTIVE STEP TREAD +1/8" 

 
 

END OF SECTION 
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SECTION 03210 

 
REINFORCING STEEL 

 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Structural concrete reinforcement and grouting of reinforcement dowel bars into hardened 
concrete. 

 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
 
1.3 REFERENCES 
 

A. ACI 315 - Details and Detailing of Concrete Reinforcement. 
 
B. ACI 318 - Building Code Requirements for Reinforced Concrete. 
 
C. ASTM A36 - Standard Specification for Structural Steel. 
 
D. ASTM A82 - Standard Specification for Steel Wire, Plain, for Concrete Reinforcement. 
 
E. ASTM A185 - Standard Specification for Steel Welded Wire Fabric, Plain, for Concrete 

Reinforcement. 
 
F. ASTM A497 - Standard Specification for Steel Welded Wire Fabric, Deformed, for Concrete 

Reinforcement. 
 
G. ASTM A615 - Standard Specification for Deformed and Plain Billet-Steel Bars for Concrete 

Reinforcement. 
 
H. ASTM A675 - Standard Specification for Steel Bars, Carbon, Hot-Wrought, Special Quality, 

Mechanical Properties. 
 
I. ASTM A775/A775M - Standard Specification for Epoxy-Coated Reinforcing Steel Bars. 
 
J. ASTM C881 - Specification for Epoxy-Resin-Base Bonding Systems for Concrete. 
 
K. AWS D1.4 - Structural Welding Code - Reinforcing Steel. 
 
L. WRI - Manual of Standard Practice for Welded Wire Fabric. 
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M. CRSI MSP-1 - Manual of Standard Practice. 
 
1.4 SUBMITTALS 
 

A. Conform to Section 01300 - Submittals. 
 
B. Shop Drawings: 

 
1. Submit shop drawings detailing reinforcement fabrication, bar placement location, splices, 

spacing, bar designation, bar type, length, size, bending, number of bars, bar support type 
and other pertinent information, including dimensions.  Provide sufficient detail for 
placement of reinforcement without use of Contract Drawings.  Information shall 
correspond directly to data listed on bill of materials. 

 
2. Use of reproductions of Contract Drawings by Contractor, Subcontractor, erector, 

fabricator or material supplier in preparation of shop drawings (or in lieu of preparation of 
shop drawings) signifies acceptance by that party of information shown thereon as 
correct, and acceptance of obligation to pay for any job expense, real or implied, arising 
due to errors that may occur thereon.  Remove references to Design Engineer, including 
seals, when reproductions of Contract Drawings are used as shop drawings. 

 
3. Detail shop drawings in accordance with ACI 315, Figure 6. 
 
4. Submit shop drawings showing location of proposed additional construction joints as 

required under Section 03250 - Joints in Concrete Structures, and obtain approval of 
Owner, prior to submitting reinforcing steel shop drawings. 

 
C. Bill of Materials:  Submit with shop drawings. 
 
D. Product Data: 

 
1. Mechanical Bar Splices:  Submit manufacturer's technical literature, including 

specifications and installation instructions. 
 
2. Epoxy grout proposed for anchoring reinforcing dowels to hardened concrete:   Submit 

manufacturer's technical literature including recommended installation procedures. 
 

E. Certificates: 
 

1. Submit steel manufacturer's certificates of mill tests giving properties of steel proposed 
for use.  List manufacturer's test number, heat number, chemical analysis, yield point, 
tensile strength and percentage of elongation.  Identify proposed location of steel in work. 

 
2. Foreign-manufactured reinforcing bars shall be tested for conformance to ASTM 

requirements by a certified independent testing laboratory located in United States.  
Certification from any other source is not acceptable.  Submit test reports for review.  Do 
not begin fabrication of reinforcement until material has been approved. 
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1.5 HANDLING AND STORAGE 
 

A. Store steel reinforcement above ground on platforms, skids or other supports.  Protect 
reinforcing from mechanical injury, surface deterioration and formation of excessive, loose or 
flaky rust caused by exposure to weather.  Protect epoxy-coated reinforcing from formation of 
any amount of rust. 

 
1.6 QUALITY CONTROL 
 

A. Notify Owner at least 24 hours before concrete placement so that reinforcement may be 
inspected, and errors corrected, without delaying Work. 

 
 
PART 2 –PRODUCTS  
 
2.1 MATERIAL 
 

A. Reinforcing Bars:  Deformed bars conforming to ASTM A615, grade as indicated on Drawings, 
except column spirals and those shown on Drawings to be smooth bars.  Where grade is not 
shown on Drawings, use Grade 60. 

 
B. Smooth Bars:  Where indicated on Drawings, use smooth bars conforming to ASTM A36; 

ASTM A615, Grade 60; or ASTM A675, Grade 70. 
 
C. Column Spirals:  Bars conforming to ASTM A615, Grade 60, or wire conforming to ASTM A82. 
 
D. Epoxy-Coated Deformed Bars, Column Spirals and Smooth Bars:  Conform to ASTM 

A775/A775M. 
 
E. Welded Wire Fabric: 

 
1. Welded Smooth Wire Fabric:  Conform to ASTM A185. 
 
2. Welded Deformed Wire Fabric:  Conform to ASTM A497. 
 
3. Provide wire size, type and spacing as shown.  Where type is not shown on Drawings, 

use welded smooth wire fabric. 
 
4. Furnish welded wire fabric in flat sheets only. 

 
F. Tie Wire:  16-1/2 gage or heavier annealed steel wire.  Use plastic-coated tie wire with epoxy-

coated reinforcing steel. 
 
G. Bar Supports:  Provide chairs, riser bars, ties and other accessories made of plastic or metal, 

except as otherwise specified.  Use bar supports and accessories of sizes required to provide 
required concrete cover.  Where concrete surfaces are exposed to weather, water or 
wastewater, provide plastic accessories only; do not use galvanized or plastic-tipped metal in 
such locations.  Provide metal bar supports and accessories rated Class 1 or 2 conforming to 
CRSI MSP-1 Manual of Standard Practice.  Use epoxy-coated bar supports with epoxy-coated 
reinforcing bars. 

 
H. Slabs on Grade:  Provide chairs with sheet metal bases or provide precast concrete bar 
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supports 3 inches wide, 6 inches long, and thick enough to allow required cover.  Embed tie 
wires in 3-inch by 6-inch side. 

 
I. Mechanical Bar Splices: 
 

1. Conform to ACI 318; use where indicated on Drawings. 
 

a. Compression splices shall develop ultimate stress of reinforcing bar. 
 
b. Tension splices shall develop 125 percent of minimum yield point stress of 

reinforcing bar. 
 

2. Regardless of chemical composition of steel, any heat effect shall not adversely affect 
performance of reinforcing bar. 

 
J. Welded Splices: 

 
1. Provide welded splices where shown and where approved by the Owner.  Welded splices 

of reinforcing steel shall develop a tensile strength exceeding  125 percent of the yield 
strength of the reinforcing bars connected. 

 
2. Provide materials for welded splices conforming to AWS D1.4. 

 
K. Epoxy Grout:  High-strength rigid epoxy adhesive, conforming to ASTM C881, Type IV,  

manufactured for purpose of anchoring dowels into hardened concrete and the moisture 
condition, application temperature and orientation of the hole to be filled.  Unless otherwise 
shown, depth of embedment shall be as required to develop the full tensile strength (125 
percent of yield strength) of dowel, but not less than 12 diameters. 

 
2.2 FABRICATION 
 

A. Bending:  Fabricate bars to shapes indicated on Drawings by cold bending.  Bends shall 
conform to minimum bend diameters specified in ACI 318.  Do not straighten or rebend bars.  
Fabricate epoxy-coated reinforcing steel to required shapes in a manner that will not damage 
epoxy coating.  Repair any damaged epoxy coating with patching material conforming to Item 
4.4 of ASTM A775/A775M. 

 
B. Splices: 

 
1. Locate splices as indicated on Drawings.  Do not locate splices at other locations without 

approval of Engineer.  Use minimum number of splices located at points of minimum 
stress.  Stagger splices in adjacent bars. 

 
2. Length of lap splices:  As shown on Drawings. 
 
3. Prepare ends of bars at mechanical splices in accordance with splice manufacturer's 

requirements. 
 

C. Construction Joints: Unless otherwise shown, continue reinforcing through construction joints. 
 
D. Bar Fabrication Tolerances:  Conform to tolerances listed in ACI 315, Figures 4 and 5. 
 
E. Standard Hooks:  Conform to the requirements of ACI 318. 
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F. Marking:  Clearly mark bars with waterproof tags showing number of bars, size, mark, length 

and yield strength.  Mark steel with same designation as member in which it occurs. 
 
PART 3 –EXECUTION  
 
3.1 PREPARATION 
 

A. Clean reinforcement of scale, loose or flaky rust and other foreign material, including oil, mud or 
coating that will reduce bond to concrete. 

 
3.2 INSTALLATION 
 

A. Placement Tolerances:  Place reinforcement within tolerances of Table 03210A at the end of 
this Section.  Bend tie wire away from forms to maintain the specified concrete coverage. 

 
B. Interferences:  Maintain 2-inch clearance from embedded items.  Where reinforcing interferes 

with location of other reinforcing steel, conduit or embedded items, bars may be moved within 
specified tolerances or one bar diameter, whichever is greater.  Where greater movement of 
bars is required to avoid interference, notify Owner.  Do not cut reinforcement to install inserts, 
conduit, mechanical openings or other items without approval of Owner. 

 
C. Concrete Cover:  Provide clear cover measured from reinforcement to face of concrete as listed 

in Table 03210B at the end of this Section, unless otherwise indicated on Drawings. 
 
D. Placement in Forms:  Use spacers, chairs, wire ties and other accessory items necessary to 

assemble, space and support reinforcing properly.  Provide accessories of sufficient number, 
size and strength to prevent deflection or displacement of reinforcement due to construction 
loads or concrete placement.  Use appropriate accessories to position and support bolts, 
anchors and other embedded items.  Tie reinforcing bars at each intersection, and to 
accessories.  Blocking reinforcement with concrete or masonry is prohibited. 

 
E. Placement for Concrete on Ground:  Support bar and wire reinforcement on chairs with sheet 

metal bases or precast concrete blocks spaced at approximately 3 feet on centers each way.  
Use minimum of one support for each 9 square feet.  Tie supports to reinforcing bars and wires. 

 
 F. Vertical Reinforcement in Columns:  Offset vertical bars by at least one bar diameter 

at splices.  Provide accurate templates for column dowels to ensure proper placement. 
 
G. Splices: 

 
1. Do not splice bars, except at locations indicated on Drawings or reviewed shop drawings, 

without approval of Owner. 
 
2. Lap Splices:  Unless otherwise shown or noted, Class B, conforming to ACI 318-89, 

Section 12.15.1.  Tie securely with wire prior to concrete placement, to prevent 
displacement of splices during concrete placement. 

 
3. Mechanical Bar Splices:  Use only where indicated on Drawings.  Install in accordance 

with manufacturer's instructions.   
 

a. Couplers located at a joint face shall be of a type which can be set either flush or 
recessed from the face as shown.  Seal couplers prior to concrete placement to 
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completely eliminate concrete or cement paste from entering.  
 
b. Couplers intended for future connections:  Recess 1/2inch minimum from concrete 

surface.  After concrete is placed, plug coupler and fill recess with sealant to 
prevent contact with water or other corrosive materials.   

 
c. Unless noted otherwise, match mechanical coupler spacing and capacity to that 

shown for the adjacent reinforcing. 
 

H. Construction Joints:  Place reinforcing continuous through construction joints, unless noted 
otherwise. 

 
I. Welded Wire Fabric:  Install wire fabric in as long lengths as practicable.  Unless otherwise 

indicated on Drawings, lap adjoining pieces at least 6 inches or one full mesh plus 2 inches, 
whichever is larger.  Lace splices with wire.  Do not make end laps midway between supporting 
beams, or directly over beams of continuous structures.  Offset end laps in adjacent widths to 
prevent continuous laps.  Conform to WRI - Manual of Standard Practice for Welded Wire 
Fabric. 

 
J. Field Bending:  Shape reinforcing bent during construction operations to conform to Drawings.  

Bars shall be cold-bent; do not heat bars.  Closely inspect reinforcing for breaks.  When 
reinforcing is damaged, replace, Cadweld, or otherwise repair, as directed by Owner.  Do not 
bend reinforcement after it is embedded in concrete. 

 
K. Epoxy-coated Reinforcing Steel:  Install in accordance with Paragraph 3.02 J, Field Bending, 

and in a manner that will not damage epoxy coating.  Repair damaged epoxy coating with 
patching material as specified in Paragraph 2.02 A, Bending. 

 
L. Field Cutting:  Cut reinforcing bars by shearing or sawing.  Do not cut bars with cutting torch. 
 
M. Welding of reinforcing bars is prohibited, except where shown on Drawings. 

 
3.3 GROUTING OF REINFORCING AND DOWEL BARS 
 

A. Use epoxy grout for anchoring reinforcing and dowel steel to existing concrete in accordance 
with epoxy manufacturer's instructions.  Drill hole not more than 1/4 inch larger than steel bar 
diameter (including height of deformations for deformed bars) in existing concrete.  Just before 
installation of steel, blow hole clean of all debris using compressed air.  Partially fill hole with 
epoxy, using enough epoxy so when steel bar is inserted, epoxy grout will completely fill hole 
around bar.  Dip end of steel bar in epoxy and twist bar while inserting into partially-filled hole.   

 
[Tables 03210A and 03210B:  See following pages] 
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TABLE 03210A 
 REINFORCEMENT PLACEMENT TOLERANCES 

  
 
 
TABLE 03210B 
 MINIMUM CONCRETE COVER FOR REINFORCEMENT 
 

 
SURFACE MINIMUM COVER IN INCHES 

Slabs and Joists -  
Top and bottom bars for dry conditions -  
 No. 14 and No. 18 bars: 
 No. 11 bars and smaller: 

 
 
1-1/2 
1 

Formed concrete surfaces exposed to earth, water or weather; 
over, or in contact with, sewage; and for bottoms bearing on 
work mat, or slabs supporting earth cover -  
 No. 5 bars and smaller: 
 No. 6 through No. 18 bars: 

 
 
 
1-1/2 
2 

Beams and Columns -  

 
PLACEMENT 

 
TOLERANCE IN INCHES 

Clear Distance - 
 To formed soffit: 
 To other formed surfaces: 
 Minimum spacing between bars: 

 
-1/4 
1/4 
-1/4 

Clear distance from unformed surface to top reinforcement - 
 Members 8 inches deep or less: 
 Members more than 8 inches deep but less than 24 

inches deep: 
 Members 24 inches deep or greater: 
 Uniform spacing of bars (but the required number of 

bars shall not be reduced): 
 Uniform spacing of stirrups and ties (but the required 

number of stirrups and ties shall not be reduced): 

 
1/4 
 
-1/4, +1/2 
-1/4, +1 
 
2 
 
1 

Longitudinal locations of bends and ends of reinforcement - 
 General: 
 Discontinuous ends of members: 
 Length of bar laps: 

 
2 
1/2 
-1-1/2 

Embedded length - 
 For bar sizes No. 3 through 11: 
 For bar sizes No. 14 and 18: 

 
-1 
-2 
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For dry conditions -  
 Stirrups, spirals and ties: 
 Principal reinforcement: 
Exposed to earth, water, sewage or weather - 
 Stirrups and ties: 
 Principal reinforcement: 

 
1-1/2 
2 
 
2 
2-1/2 

Walls - 
For dry conditions -  
 No. 11 bars and smaller: 
 No. 14 and No. 18 bars: 
Formed concrete surfaces exposed to earth, water, sewage or 
weather, or in contact with ground -  
 Circular tanks with ring tension: 
 All others:  

 
 
1 
1-1/2 
 
 
2 
2 

Footings and Base Slabs -  
 At formed surfaces and bottoms bearing on concrete 

work mat: 
 At unformed surfaces and bottoms in contact with earth: 
 Over top of piles: 
Top of footings -- same as slabs 

 
 
2 
3 
2 
 

 

 
END OF SECTION 
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SECTION 03250 
 

JOINTS IN CONCRETE STRUCTURES 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Waterstops and similar joints in concrete structures intended to retain water or withstand 
hydrostatic pressure. 

 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 

 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
1.3 REFERENCES 
 

A. Federal Specification TT-S-0227E(3) Sealing Compound, Elastomeric Type, Multi-Component, 
for Caulking, Sealing and Glazing Buildings and Other Structures. 

 
B. U.S. Army Corps of Engineers Specification CRD-C572 PVC Waterstop. 
 
C. ASTM A775 - Standard Specification for Epoxy-Coated Reinforcing Steel Bars. 
 
D. ASTM C920 - Specification for Elastomeric Joint Sealants. 
 
E. ASTM D412 - Test Methods for Rubber Properties in Tension. 
 
F. ASTM D624 - Test Method for Rubber Property -- Tear Resistance. 
 
G. ASTM D638 - Test Method for Tensile Properties of Plastics. 
 
H. ASTM D746 - Test Method for Brittleness Temperature of Plastics and Elastomers by Impact. 
 
I. ASTM D747 - Test Method for Apparent Bending Modulus of Plastics by Means of a Cantilever 

Beam. 
 
J. ASTM D1056 - Specification for Flexible Cellular Materials -- Sponge or Expanded Rubber. 
 
K. ASTM D1752 - Specification for Preformed Sponge Rubber and Cork Expansion Joint Fillers for 

Concrete Paving and Structural Construction. 
 
L. ASTM D2000 - Specification for Rubber Products in Automotive Applications. 
 
M. ASTM D2240 - Test Method for Rubber Property -- Durometer Hardness. 
 
N. ASTM D2241 - Specification for PVC Tubing. 

 
1.4 DEFINITIONS 
 

A. The following definitions refer to concrete joints in water-retaining structures.  Unless otherwise 
indicated, all such joints shall have a waterstop or sealant groove to prevent water penetration 
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at the joint. 
 
B. Construction Joint:  The joint or surface between two concrete pours, produced by placing fresh 

concrete in contact with a hardened concrete surface. 
 

1. A bond breaker may or may not be used, as indicated. 
 
2. Reinforcing steel is continuous through the joint, unless otherwise indicated. 

 
C. Contraction Joint:  A joint similar to a construction joint, but intended to accommodate concrete 

shrinkage and similar movement. 
 

1. A bond breaker is always used. 
 
2. Reinforcing steel is held back 4-1/2 inches from the joint surface, and sleeved dowels are 

used so pours can move apart, unless otherwise indicated. 
 

D. Expansion Joint:  A joint similar to a construction or contraction joint, but intended to 
accommodate both expansion and contraction. 

 
1. Compressible joint filler is placed against the hardened concrete, to form and separate 

the second pour so pours can move together or apart. 
 
2. A centerbulb waterstop and joint sealant are used to fill the gap, unless otherwise 

indicated. 
 
3. Reinforcing steel is held back, and sleeved dowels are used to allow and control 

movement, unless otherwise indicated. 
 

E. Control Joint:  A groove cut or formed in the face of a single pour, producing a weaker plane 
more likely to crack; used in an attempt to control locations of normal shrinkage cracks. 

 
1. Joint sealant is used to fill the groove. 
 
2. Reinforcing steel is continuous, since the pour is monolithic. 

 
1.5 SUBMITTALS 
 

A. Submit under provisions of Section 01300 - Submittals. 
 
B. Product Data:  Information sufficient to indicate compliance with Contract Documents, including 

manufacturer's descriptive literature and specifications. 
 
C. Shop Drawings:  Indicate type, size and location of each joint in each structure, and installation 

details. 
 
D. Samples:  For extrusions, submit 6-inch lengths.  For molded or fabricated items, submit whole 

items.  Submit 6-inch beads for sealants and 6-inch square samples for coatings, on 
appropriate substrates. 

 
E. Quality Control Submittals:  Submit manufacturer's instructions and recommendations for 

storage, handling and installation including material safety data sheets, and, where specified, 
test reports certified by an independent testing laboratory or the manufacturer, and 
manufacturer's certification that products furnished comply with Contract Documents. 

 
1.6 QUALITY CONTROL 
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A. Waterstop Inspection:  Notify Engineer to schedule inspection at least 24 hours prior to work 
involving waterstop installation or fabrication of waterstop field joints. 

 
B. Defects include but are not limited to the following: 

1. Offsets at joints greater at any point than 1/16 inch or 15 percent of material thickness, 
whichever is less. 

 
2. Exterior cracks at joints due to incomplete bond, which are deeper at any point than 1/16 

inch or 15 percent of material thickness, whichever is less. 
 
3. At any point, any combination of offsets or exterior cracks resulting in a net reduction in 

the cross-sectional area of the waterstop greater than 1/16 inch or 15 percent of material 
thickness at any point, whichever is less. 

 
4. Misalignment of joint resulting in misalignment of the waterstop in excess of 1/2 inch in 10 

feet. 
 
5. Porosity in the welded joint as evidenced by visual inspection. 
 
6. Bubbles or inadequate bond which can be detected with a pen knife.  If, while probing the 

joint with the point of a pen knife, the knife breaks through the outer portion of the weld 
into a bubble, the joint is defective. 

 
C. Field Joint Samples:  Prior to use of the waterstop material in the field, fabricate and submit for 

review a sample of a fabricated mitered cross and a tee constructed of each size or shape of 
material to be used.  Fabricate samples so material and workmanship represent fittings to be 
furnished.  Field samples of fabricated fittings (crosses, tees, etc.) will be selected at random by 
the Owner for testing by a laboratory at Owner’s expense; they shall have a tensile strength 
across the joints equal to at least 600 psi when tested in accordance with ASTM D638.  
Contractor shall pay cost of failed tests and retesting required by failures. 

 
D. Construction Joint Sealant:  Prepare adhesion and cohesion test specimens, as specified, at 

intervals of 5 working days while sealants are being installed. 
 
 E. Sealant material shall show no signs of adhesive or cohesive failure when tested in 

accordance with the following procedure in laboratory and field tests: 
 

1. Prepare sealant specimen between 2 concrete blocks (1 inch by 2 inches by 3 inches); 
spacing between the blocks shall be 1 inch.  Use coated spacers (2 inches by 1-1/2 
inches by 1/2 inch) to ensure sealant cross-sections of 1/2 inch by 2 inches with a width of 
1 inch. 

 
2. Cast and cure sealant according to manufacturer's recommendations except that curing 

period shall be not less than 24 hours. 
 
3. Following curing period, widen the gap between blocks to 1-1/2 inches.  Use spacers to 

maintain this gap for 24 hours prior to inspection for failure. 
 

F. Sealant Installer:  A competent waterproofing specialty contractor, approved by sealant 
manufacturer, having a record of successful performance in similar installations.  Before 
beginning work, sealant manufacturer's representative shall instruct installer's crew in proper 
method of application. 

 
1.7 WARRANTY 
 

A. Provide a written warranty covering entire sealant installation against faulty and incompatible 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                  JOINTS IN CONCRETE STRUCTURES 
 

03250 
03/02/15 

materials and workmanship, and agreeing to repair or replace defective work at no additional 
cost to the Owner, for a period of 5 years. 

 
1.8 DELIVERY, STORAGE AND HANDLING 
 
 A. Deliver, store and handle materials in accordance with manufacturer's printed instructions. 
 
 B. Store waterstops to permit free circulation of air around waterstop material. 
 
PART 2 –PRODUCTS  
 
2.1 EPA POTABLE CLASSIFICATION 
 

A. All joint materials shall be materials that reach acceptability for use in potable water systems no 
later than 30 days after installation, as classified by the Environmental Protection Agency. 

 
2.2 PVC WATERSTOPS 
 

A. Extrude from virgin polyvinyl chloride elastomer.  Use no reclaimed or scrap material.  Submit 
waterstop manufacturer's current test reports and manufacturer's written certification that the 
material furnished meets or exceeds Corps of Engineers Specification CRD-C572 and other 
specified requirements. 

 
B. Flat Strip and Center-Bulb Waterstops:  As detailed, and as manufactured by:  Kirkhill Rubber 

Co., Brea, California; Water Seals, Inc., Chicago, Illinois; Progress Unlimited, Inc., New York, 
New York; Greenstreak Plastic Products Co., St. Louis, Missouri; or equal acceptable to the 
Engineer, provided that at no place shall waterstop thickness be less than 3/8 inch. 

 
C. Multi-Rib Waterstops:  As detailed, and as manufactured by Water Seals, Inc., Chicago, Illinois; 

Progress Unlimited, Inc., New York, New York; Greenstreak Plastic Products Co., St. Louis, 
Missouri; or equal acceptable to the Engineer.  Use prefabricated joint fittings at intersections of 
ribbed-type waterstops. 

 
D. Other Waterstops:  When types of waterstops not listed above are indicated on the Drawings, 

they are subject to these specifications. 
 
E. Waterstop Properties:  When tested in accordance with specified standards, waterstop material 

shall meet or exceed the following requirements: 
 

Physical Property, Sheet Material Value  ASTM Standard 
Tensile Strength-min (psi):  1750 D638, Type IV 
Ultimate Elongation-min (percent): 350 D638, Type IV 
Low Temp Brittleness-max (degrees F): -35 D746 
Stiffness in Flexure-min (psi):  400 D747 
 
Accelerated Extraction (CRD-C572) - 
Tensile Strength-min (psi):  1500 D638, Type IV 
Ultimate Elongation-min (percent): 300 D638, Type IV 
 
Effect of Alkalies (CRD-C572) - 
Change in Weight (percent):  +0.25/-0.10 ------ 
Change in Durometer, Shore A:  +5 D2240 
 
Finished Waterstop - 
Tensile Strength-min (psi):  1400 D638, Type IV 
Ultimate Elongation-min (percent): 280 D638, Type IV 
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2.3 JOINT SEALANT 
 

A. Material:  Polyurethane polymer designed for bonding to concrete which is continuously 
submerged in water.  Use no material with an unsatisfactory history of bond or durability when 
used in joints of liquid-retaining structures. 

 
B. Sealant Properties at 73 degrees F, 50 percent relative humidity: 

 
1. Work Life:  45 - 180 minutes 
 
2. Time to Reach 20 Shore A Hardness (at 77 degrees F, 200 gr quantity):  24 hours, 
maximum 
 
3. Ultimate Hardness (ASTM D2240):  20 - 45 Shore A 
 
4. Tensile Strength (ASTM D412):  200 psi, minimum 
 
5. Ultimate Elongation (ASTM D412):  400 percent, minimum 
 
6. Tear Resistance (Die C ASTM D624):  75 pounds per inch of thickness, minimum 
 
7. Color:  Light Gray 

 
C. Polyurethane Sealants for Waterstop Joints in Concrete: 

 
1. Sealant:  2-part polyurethane; when cured, sealant shall meet or exceed ANSI/ASTM 

C920 or Federal Specification TT-S-0227 E(3) for 2-part material. 
 
2. Vertical and overhead horizontal joints:  Use only "non-sag" compounds meeting 

ANSI/ASTM C920, Class 25, Grade NS, or Federal Specification TT-S-0227 E(3), Type II, 
Class A. 

 
3. Plane horizontal joints:  Self-leveling compounds meeting ANSI/ASTM C920, Class 25, 

Grade P, or Federal Specification TT-S-0227 E(3), Type I.  For joints subject to either 
pedestrian or vehicular traffic, use a compound providing non-tracking characteristics and 
having a Shore A hardness range of 35 to 45. 

 
4. Primer:  Use only compatible materials manufactured or recommended for the application 

by the sealant manufacturer, in accordance with the printed instructions and  
recommendations of the sealant manufacturer. 

 
D. Acceptable Products:  Polymeric Systems Inc. "PSI-270"; Pacific Polymers "Elastothane 227R"; 

Sika Corporation "Sikaflex 2C", or equal acceptable to the Engineer. 
 
2.4 MISCELLANEOUS MATERIALS 
 

A. Bearing Pad:   ASTM D2000 neoprene, Grade 2 or 3, Type BC, tensile strength 1450 psi, 60 
durometer hardness, unless otherwise indicated. 

 
B. Neoprene Sponge:   ASTM D1056, Type 2C3-E1 closed-cell expanded neoprene. 
 
C. Preformed Joint Filler:  ASTM D1752 Type I non-extruding type; neoprene sponge or 

polyurethane of firm texture, except as otherwise specified.  Bituminous fiber type will not be 
permitted.  

 
D. Control Joint Former:  Continuous plastic insert strips with anchorage ribs located at the bottom 
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and an enlarged upper portion that is readily removable without damage to the concrete, and is 
sized to form sealant groove.  Size to extend to at least 1/4 slab depth.   

 
E. Backing Rod:  Extruded closed-cell polyethylene foam rod, compatible with joint sealant 

materials used, with a tensile strength not less than 40 psi, and compression deflection 
approximately 25 percent at 8 psi.  Size:  1/8-inch larger in diameter than joint width, except use 
one-inch diameter rod for 3/4-inch wide joints. 

 
F. Bond Breaker:  "Super Bond Breaker" manufactured by Burke Company, San Mateo, California; 

"Select Cure CRB", manufactured by Select Products Co., Upland, California, or equal 
acceptable to the Engineer.  Bond breaker shall contain a fugitive dye so areas of application 
will be readily distinguishable. 

 
G. Slip Dowels:  Smooth epoxy-coated bars conforming to ASTM A775. 
 
H. PVC Tubing:  ASTM D2241, Schedule SDR 13.5. 

 
2.5 BENTONITE WATERSTOP 
 

A. Material:  75 percent bentonite, mixed with butyl rubber-hydrocarbon containing less than 1.0 
percent volatile matter, and free of asbestos fibers or asphaltics. 

 
B. Manufacturer's rated temperature ranges:  For application, 5 to 125 degrees F; in service, -40 to 

212 degrees F. 
 
C. Cross-sectional dimensions, unexpanded waterstop:  One inch by 3/4 inch. 
 
D. Provide with adhesive backing capable of producing excellent adhesion to concrete surfaces. 

 
PART 3 –EXECUTION  
 
3.1 INSTALLATION 
 

A. Embed waterstops in concrete across joints as shown.  Waterstops shall be continuous for the 
extent of the joint; make splices necessary to provide such continuity in accordance with 
manufacturer's instructions.  Support and protect waterstops during construction operations; 
repair or replace waterstops damaged during construction.  

 
B. Install waterstops in concrete on one side of  joints, leaving other side exposed until the next 

pour.  When a waterstop will remain exposed for 2 days or more, shade and protect the 
exposed waterstop from direct rays of the sun during the entire exposure and until the exposed 
portion of the waterstop is embedded in concrete. 

 
3.2 SPLICES IN WATERSTOPS 
 

A. Splice waterstops by heat-sealing adjacent waterstop sections in accordance with the 
manufacturer's printed instructions. 

 
1. Do not damage material by heat sealing. 
 
2. Splice tensile strength:  At least 60 percent of unspliced material tensile strength. 
 
3. Maintain continuity of waterstop ribs and tubular center axis. 

 
B. Butt end-to-end joints of 2 identical waterstop sections may be made in the forms during 

placement of waterstop material. 
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C. Prior to placement in formwork, prefabricate all waterstop joints involving more than 2 ends to 

be joined together, an angle cut, an alignment change, or the joining of 2 dissimilar waterstop 
sections, allowing not less than 24-inch long strips of waterstop material beyond the joint.  Upon 
inspection and approval by the Engineer, install prefabricated waterstop joint assemblies in 
formwork, and butt-weld ends of the 24-inch strips to the straight-run portions of waterstop in 
the forms. 

 
D. Where a centerbulb waterstop intersects and is joined to a non-centerbulb waterstop, take care 

to seal the end of the centerbulb, using additional PVC material if needed. 
 
3.3 JOINT CONSTRUCTION 

A. Setting Waterstops: 
 

1. Correctly position waterstops during installation.  Support and anchor waterstops during 
progress of the work to ensure proper embedment in concrete.  Locate symmetrical 
halves of waterstops equally between concrete pours at joints, with center axis coincident 
with joint openings.   Thoroughly work concrete in joint  vicinity for maximum density and 
imperviousness. 
 

2. Flat-strip waterstop:  Prevent folding over by concrete during placement.  Unless 
otherwise shown, hold waterstops in place with wire ties on 12-inch centers passed 
through the waterstop edge and tied to reinforcing steel.   

 
a. Horizontal waterstops (with flat face in vertical plane):  Hold in place by fastening 

upper waterstop edge to continuous supports.   
  
b. Horizontal waterstops (with flat face in horizontal plane):  Work concrete under 

waterstops by hand to eliminate air and rock pockets. 
 

3. Place centerbulb waterstops in expansion joints centered on joint filler material. 
 
4. Where a waterstop in a vertical wall joint does not connect with any other waterstop, and 

is not intended to be connected to a waterstop in a future concrete placement, terminate 
the waterstop 6 inches below the top of the wall. 

 
B. Joint Location:  Unless specifically noted otherwise, provide construction joints at 25-foot 

maximum spacing for concrete construction.  Where joints are shown spaced greater than 40 
feet apart, provide additional joints to maintain the 25-foot maximum spacing.  Submit joint 
locations for review by the Engineer. 

 
C. Joint Preparation:  Prepare surfaces in accordance with Section 03310 - Structural Concrete.  

Unless otherwise indicated, bonding is required at horizontal concrete joints in walls.  Except on 
horizontal wall construction joints, wall-to-slab joints, or where otherwise shown or specified, at 
joints where waterstops are required, coat the joint face of the first pour with bond breaker as 
specified. 

 
D. Replacement of Defective Field Joints:  Replace waterstop field joints showing evidence of 

misalignment, offset, porosity, cracks, bubbles, inadequate bond or other defects with products 
and joints complying with Contract Documents. 

 
E. Construction Joint Sealant: 

 
1. In water-bearing floor slabs and elsewhere where indicated, provide construction joints 

with tapered grooves filled with construction joint sealant.  Leave groove- forming material 
in place until time grooves are cleaned and filled with joint sealant.  After removing groove 
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forms, remove laitance and fins and sand-blast the grooves.  Allow grooves to dry 
thoroughly, then blow out,  immediately prime surfaces, place bond-breaker tape in 
bottom of groove and fill with construction joint sealant.  Use no sealant without a primer.  
Completely fill sealant grooves.  Thoroughly clean areas designated to receive sealant, as 
specified for tapered grooves, prior to sealant application. 

 
2. Mix and install primer and sealant in accordance with manufacturer's printed instructions 

and recommendations.  Do not coat sides of sealant groove with bond breaker, curing 
compound or other substance which would interfere with proper sealant bond.  Allow at 
least 7 days for sealant to achieve final cure before filling structure with water.  

 
3. Thoroughly and uniformly mix 2-part catalyst-cured material. 
 
4. Remove and replace improperly cured sealants after the manufacturer's recommended 

curing time; thoroughly sandblast the groove to remove all traces of uncured or partially-
cured sealant and primer, then re-prime and re-seal with specified sealant.   

 
F. Bentonite Waterstop: 

 
1. Install bentonite waterstop in accordance with manufacturer's instructions and 

recommendations except as otherwise indicated and specified. 
 
2. When requested by the Owner, provide technical assistance by manufacturer's 

representative in the field at no additional cost to the Owner. 
 
3. Use bentonite waterstop only where complete confinement by concrete is provided; do not 

use in expansion or contraction joints. 
 
4. Locate bentonite waterstop as near as possible to the center of the joint and extend 

continuous around the entire joint.  Minimum distance from edge of waterstop to face of 
member:  5 inches. 

 
5. Where thickness of the concrete member to be placed on the bentonite waterstop is less 

than 12 inches, place waterstop in grooves at least 3/4 inch deep and 1-1/4 inches wide 
formed or ground into the concrete.  Minimum distance from edge of waterstop placed in 
groove to face of member: 2.5 inches. 

 
6. Where bentonite waterstop is used in combination with PVC waterstop, lap bentonite 

waterstop over PVC waterstop a minimum of 6 inches and place in contact with the PVC 
waterstop. 

 
7. Do not place bentonite waterstop when waterstop material temperature is below 40 

degrees F.  Waterstop material may be warmed so that it remains above 40 degrees F 
during placement but means used to warm it shall in no way harm the material or its 
properties.  Do not install waterstop where air temperature falls outside manufacturer's 
recommended range. 

 
8. Place bentonite waterstop only on smooth and uniform surfaces; grind concrete smooth if 

necessary to produce satisfactory substrate, or bond waterstop to irregular surfaces using 
an epoxy grout which completely fills voids and irregularities beneath the waterstop 
material.  Prior to installation, wire brush the concrete surface to remove laitance and 
other substances that may interfere with bonding of epoxy. 

 
9. In addition to the adhesive backing provided with the waterstop, secure bentonite 

waterstop in place with concrete nails and washers at 12-inch maximum spacing. 
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G. Control Joints: 
 

1. Where indicated, form in slabs by sawcutting, preformed plastic inserts or other means 
acceptable to Owner.  Minimum insert or sawcut:  1/4 slab depth. 

 
2.Perform sawcutting during the curing period as soon as possible after concrete has reached 

its final set, has attained sufficient strength to support sawcutting operations without 
damage, and while it remains fully saturated. 

 
3. Leave the removable portion of plastic inserts in place and protect sawcuts against damage 

and intrusion of foreign material until the end of the curing period and until concrete has 
dried sufficiently to allow sealant installation. 

 
4. Sealant Installation:  Blow foreign material from formed or sawcut space.  Insert a foam 

backer rod to form a sealant depth equal to the width of the space but not less than 3/8 
inch.  Install sealant as specified elsewhere in the Contract Documents. 

 
END OF SECTION 
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SECTION 03310 

 
STRUCTURAL CONCRETE 

 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 
 A. Cast-in-place normal-weight structural concrete and mass concrete. 
 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
1.3 REFERENCES 
 

A. ACI 301 - Specifications for Structural Concrete for Buildings. 
 
B. ACI 304.2R - Placing Concrete by Pumping Methods 
 
C. ACI 305R - Hot Weather Concreting. 
 
D. ACI 306.1 - Standard Specification for Cold Weather Concreting. 
 
E. ACI 309R - Guide for Consolidation of Concrete. 
 
F. ACI 318 - Building Code Requirements for Reinforced Concrete. 
 
G. ACI 350R - Environmental Engineering Concrete Structures. 
 
H. ASTM C31 - Standard Practice for Making and Curing Concrete Test Specimens in the Field. 
 
I. ASTM C33 - Standard Specification for Concrete Aggregates. 
 
J. ASTM C39 - Standard Test Method for Compressive Strength of Cylindrical Concrete 

Specimens. 
 
K. ASTM C42 - Standard Method of Obtaining and Testing Drilled Cores and Sawed Beams of 

Concrete. 
 
L. ASTM C88 - Standard Test Method for Soundness of Aggregates by Use of Sodium Sulfate or 

Magnesium Sulfate. 
 
M. ASTM C94 - Standard Specifications for Ready-Mixed Concrete. 
 
N. ASTM C127 - Standard Test Method for Specific Gravity and Absorption of Coarse Aggregate. 
 
O. ASTM C131 - Standard Test Method for Resistance to Degradation of Small-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 
 
P. ASTM C136 - Sieve Analyses of Fine and Coarse Aggregates. 
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Q. ASTM C143 - Standard Test Method for Slump of Hydraulic Cement Concrete. 
 
R. ASTM C150 - Standard Specification for Portland Cement. 
 
S. ASTM C157 - Test Method for Length Change of Hardened Hydraulic Cement Mortar and 

Concrete. 
 
T. ASTM C172 - Standard Practice for Sampling Freshly Mixed Concrete. 
 
U. ASTM C173 - Standard Test Method for Air Content of Freshly Mixed Concrete by the 

Volumetric Method. 
 
V. ASTM C192 - Method of Making and Curing Concrete Test Specimens in the Laboratory. 
 
W. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete by the Pressure 

Method. 
 
X. ASTM C260 - Standard Specification for Air-Entraining Admixtures for Concrete. 
 
Y. ASTM C330 - Standard Specification for Lightweight Aggregates for Structural Concrete. 
 
Z. ASTM C494 - Standard Specification for Chemical Admixtures for Concrete. 
 
AA. ASTM C535 - Standard Test Method for Resistance to Degradation of Large-Size Coarse 

Aggregate by Abrasion and Impact in the Los Angeles Machine. 
 
AB. ASTM C567 - Standard Test Method for Unit Weight of Structural Lightweight Concrete. 
 
AC. ASTM C1064 - Standard Test Method for Temperature of Freshly Mixed Portland Cement 

Concrete. 
 
AD. Concrete Plant Manufacturer's Bureau (CPMB), Plant Mixer Manufacturers Division:  Concrete 

Plant Mixer Standards. 
 
AE. National Ready-Mixed Concrete Association (NRMCA):  Certification of Ready-Mixed Concrete 

Production Facilities (checklist with instructions). 
 
AF. John Wiley and Sons, Interscience Publishers Division, "Encyclopedia of Industrial Chemical 

Analysis," Vol. 15, Page 230 (alkalinity test procedure). 
 
1.4 DEFINITIONS 
 

A. Mass Concrete:  Concrete sections 4 feet or more in least dimension. 
 
B. Hot Weather:  Any combination of high air temperature, low relative humidity and wind velocity 

tending to impair quality of fresh or hardened concrete or otherwise resulting in abnormal 
properties. 

 
C. Cold Weather:  Period when, for more than 2 successive days, mean daily temperature is below 

40 degrees F. 
 
1.5 SUBMITTALS 
 

A. Conform to Section 01300 - Submittals. 
 
B. Mill Certificates:  Required for bulk cement. 
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C. Design Mixes: 

 
1. Submit test data on proposed design mixes for each type of concrete in the Work, 

including each class, and variations in type, source or quantity of material.   Include type, 
brand and amount of cementitious materials; type, brand and amount of each admixture; 
slump; air content; aggregate sources, gradations, specific gravity and absorption; total 
water (including moisture in aggregate); water/cement ratio; compressive strength test 
results for 7 and 28 days; and shrinkage tests for Class C and D concrete at 21 or 28 
days of drying. 

 
2. Submit abrasion loss and soundness test results for limestone aggregate. 
 
3. Testing of aggregates, including sieve analysis, shall be performed by a certified 

independent testing laboratory.  Tests shall have been performed no earlier than 3 
months before Notice to Proceed. 

 
4. Provide standard deviation data for plant producing concrete.  Data shall include copies of 

laboratory test results and standard deviation calculated in accordance with ACI 318, Item 
5.3.1.  Laboratory tests shall have been performed within past 12 months.  When 
standard deviation data is not available, comply with ACI 318, Table 5.3.2.2. 

 
5. Review and acceptance of mix design does not relieve Contractor of responsibility to 

provide concrete of quality and strength required by these Specifications. 
 

D. Admixtures:  Submit manufacturer's technical information, including following: 
 

1. Air-Entraining Admixture:  Give requirements to control air content under all conditions, 
including temperature variations and presence of other admixtures. 

 
2. Chemical Admixtures:  Give requirements for quantities and types to be used under 

various temperatures and job conditions to produce uniform, workable concrete mix.  
Submit evidence of compatibility with other admixtures and cementitious materials 
proposed for use in design mix. 

 
E. High-Range Water Reducer (Superplasticizer):  When proposed for use, submit manufacturer's 

technical information and instructions for use of superplasticizer.  State whether superplasticizer 
will be added at ready-mix plant or job site.  When superplasticizer will be added at job site, 
submit proposed plan for measuring and adding superplasticizer to concrete mix at job site, and 
establish dosing area on site with holding tanks and metering devices.  When superplasticizer is 
to be added at ready-mix plant, submit contingency plans for adding additional superplasticizer 
at job site when required due to delay in placing concrete.  Identify portions of Work on which 
superplasticizer is proposed for use. 

 
F. Hot and Cold Weather Concreting:  Submit, when applicable, proposed plans for hot and cold 

weather concreting.  Review and acceptance of proposed procedure will not relieve Contractor 
of responsibility for quality of finished product. 

 
G. Project Record Drawings:  Accurately record actual locations of embedded utilities and 

components which are concealed from view. 
 
1.6 QUALITY CONTROL 
 

A. Provide necessary controls during evaluation of materials, mix designs, production and delivery 
of concrete, placement and compaction to assure that the Work will be accomplished in 
accordance with Contract Documents.  Maintain records of concrete placement.  Record dates, 
locations, quantities, air temperatures, and test samples taken. 
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B. Code Requirements:  Concrete construction for buildings shall conform to ACI 318.  Concrete 

construction for water and wastewater treatment and conveying structures shall conform to ACI 
318 with modifications by ACI 350R, Item 2.6.  Where this Specification conflicts with ACI 318 
or ACI 350R, this Specification governs. 

 
C. Testing and Other Quality Control Services: 

 
1. Concrete testing required in this section, except concrete mix design, limestone 

aggregate test data, and testing of deficient concrete, will be performed by an 
independent commercial testing laboratory employed and paid by the Owner in 
accordance with Section 01410 - Testing Laboratory Services. 

 
2. Provide material for and cooperate fully with Owner's testing laboratory technician in 

obtaining samples for required tests. 
 
3. Standard Services: The following testing and quality control services will be provided by 

Owner in accordance with Section 01410, Testing Laboratory Services: 
 

a. Verification that plant equipment and facilities conform to NRMCA "Certification of 
Ready-Mix Concrete Production Facilities". 

 
b. Testing of proposed materials for compliance with this Specification. 
 
c. Review of proposed mix design submitted by Contractor. 
 
d. Obtaining production samples of materials at plants or stockpiles during work 

progress and testing for compliance with this Specification. 
 
e. Strength testing of concrete according to following procedures: 

 
(1) Obtaining samples for field test cylinders from every 100 cubic yards and any 

portion less than 100 cubic yards for each mix design placed each day, 
according to ASTM C172, with each sample obtained from a different batch 
of concrete on a representative, random basis.  Selecting test batches by any 
means other than random numbers chosen before concrete placement 
begins is not allowed. 

 
(2) Molding four specimens from each sample according to ASTM C31, and 

curing under standard moisture and temperature conditions as specified in 
Sections 7(a) and (b) of ASTM C31. 

 
(3) Testing two specimens at 7 days and two specimens at 28 days according to 

ASTM C39, reporting test results averaging strengths of two specimens.  
However, when one specimen evidences improper sampling, molding or 
testing, it will be discarded and remaining cylinder considered test result.  
When high-early-strength concrete is used, specimens will be tested at 3 and 
7 days. 

 
f. Air content:  For each strength test, determination of air content of normal weight 

concrete according to ASTM C231. 
 
g. Slump:  For each strength test, and whenever consistency of concrete appears to 

vary, conducting slump test in accordance with ASTM C143. 
 
h. Temperature:  For each strength test, checking concrete temperature in 

accordance with ASTM C1064. 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                                       STRUCTURAL CONCRETE 

03310 
03/02/15 

 
i. Lightweight concrete:  For each strength test, or more frequently when requested by 

Engineer, determination of air content by ASTM C567 and unit weight by ASTM 
C567.   

 
j. Monitoring of current and forecasted climatic conditions to determine when rate of 

evaporation, as determined by Figure 2.1.5 of ACI 305R, will produce loss of 0.2 
pounds of water, or more, per square foot per hour.  Testing lab representative will 
advise Contractor to use hot weather precautions when such conditions will exist 
during concrete placement, and  note on concrete test reports when Contractor has 
been advised that hot weather conditions will exist. 

 
k. Class A and D Concrete Shrinkage Tests:  Performance of drying shrinkage tests 

for trial batches as follows: 
 

(1) Preparation and Testing of Specimens:  Compression and drying shrinkage 
test specimens will be taken in each case from the same concrete sample; 
shrinkage tests will be considered a part of the normal compression tests for 
the project.  4-inch by 4-inch by 11-inch prisms with an effective gage length 
of 10 inches, fabricated, cured, dried and measured in accordance with 
ASTM C157, modified as follows: 

 
(a) Wet curing:  Remove specimens from molds at an age of 23 hours 1 

hour after trial batching and immediately immerse in water at 70 
degrees F 3 de gre e s  F for a t le a s t 30 m inute 

 
(b) Measure within 30 minutes after first 30 minutes of immersion to 

determine original length (not to be confused with "base length"); 
 
(c) Then submerge in saturated limewater, at 73 degrees F 3 de gre e s   

for 7 days; 
 
(d) Then measure at age 7 days to establish "base length" for drying 

shrinkage calculations ("zero" days drying age); 
 
(e) Calculate expansion (base length expressed as a percentage of 

original length); 
 
(f) Immediately store specimens in a temperature- and humidity-controlled 

room maintained at 73 degrees F, +3 degrees F and 50 percent +4 
percent relative humidity, for the remainder of the test. 

 
(g) Measure to determine shrinkage, expressed as percentage of base 

length.  Compute the drying shrinkage deformation of each specimen 
as the difference between the base length (at zero (0) days drying age) 
and the length after drying at each test age.  Compute the average 
drying shrinkage deformation of the specimens to the nearest 0.0001 
inch at each test age.  If the drying shrinkage of any specimen departs 
from the average of that test age by more than 0.0004 inch, disregard 
the results obtained from that specimen.  Report results of shrinkage 
tests to the nearest 0.001 percent of shrinkage.   

 
(h) Report shrinkage separately for 7, 14, 21, and 28 days of drying after 7 

days of moist curing. 
 

4. Additional Testing and Quality Control Services:  The following will be performed by an 
independent commercial testing laboratory employed and paid by the Owner in 
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accordance with Section 01410, Testing Laboratory Services, when requested by Owner. 
 

a. Checking of batching and mixing operations. 
 
b. Review of manufacturer's report of each cement shipment and conducting 

laboratory tests of cement. 
 
c. Molding and testing reserve 7-day cylinders or field cylinders. 
 
d. Conducting additional field tests for slump, concrete temperature and ambient 

temperature. 
 
e. Alkalinity Tests:  For concrete used in sanitary structures, one test for each 

structure.  Perform alkalinity tests on concrete covering reinforcing steel on the 
inside of the pipe or structure in accordance with "Encyclopedia of Industrial 
Chemical Analysis," Vol. 15, page 230. 

 
5. Contractor shall provide the following testing and quality control services: 

 
a. Employ an independent commercial testing laboratory, acceptable to Owner, to 

prepare and test design mix for each class of concrete for which material source 
has been changed. 

 
b. Notify commercial testing laboratory employed by Owner 24 hours prior to placing 

concrete. 
 

6. Testing of deficient concrete in place: 
 

a. When averages of three consecutive strength test results fail to equal or exceed 
specified strength, or when any individual strength test result falls below specified 
strength by more than 500 psi, strength of concrete shall be considered potentially 
deficient and core testing, structural analysis or load testing may be required by 
Owner. 

 
b. When concrete in place proves to be deficient, Contractor shall pay costs, including 

costs due to delays, incurred in providing additional testing and analysis services 
provided by the Owner, or the independent commercial testing laboratory selected 
by the Owner. 

 
c. Replace concrete work judged inadequate by core tests, structural analysis or load 

tests at no additional cost to the Owner. 
 
d. Core Tests: 

 
(1) Obtain and test cores in accordance with ASTM C42.  Where concrete in 

structure will be dry under service conditions, air dry cores (temperature 60 to 
80 degrees F, relative humidity less than 60 percent) for 7 days before test; 
test dry.  Where concrete in structure will be more than superficially wet 
under service conditions, test cores after moisture conditioning in accordance 
with ASTM C42. 

 
(2) Take at least three representative cores from each member or area of 

concrete in place that is considered potentially deficient.  Location of cores 
shall be determined by Owner so as to least impair strength of structure.  
When, before testing, one or more cores shows evidence of having been 
damaged during or after removal from structure, replace the damaged cores. 
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(3) Concrete in area represented by core test will be considered adequate when 
average strength of cores is equal to at least 85 percent of specified strength, 
and when no single core is less than 75 percent of specified strength. 

 
(4) Patch core holes in accordance with Section 03345 - Concrete Finishing. 

 
e. Structural Analysis:  When core tests are inconclusive or impractical to obtain, 

Owner may perform additional structural analysis at Contractor's expense to 
confirm safety of structure. 

 
f. Load Tests:  When core tests and structural analysis do not confirm safety of 

structure, load tests may be required, and their results evaluated, in accordance 
with ACI 318. 

 
g. Testing by impact hammer, sonoscope, probe penetration tests (Windsor probe), or 

other nondestructive device may be permitted by Owner to determine relative 
strengths at various locations in structure, to evaluate concrete strength in place, or 
for selecting areas to be cored.  However, such tests, unless properly calibrated 
and correlated with other test data, shall not be used as basis for acceptance or 
rejection of structure's safety. 

 
1.7 STORAGE AND HANDLING OF MATERIALS 
  

A. Cement:  Store cement in weathertight buildings, bins or silos to provide protection from 
dampness and contamination and to minimize warehouse set.  When there is any doubt as to 
expansive potential of shrinkage-compensating cements because of method or length of 
storage and exposure, laboratory test cement before use. 

 
B. Aggregate:  Arrange and use aggregate stockpiles to avoid excessive segregation or 

contamination with other materials or with other sizes of like aggregates.  Build stockpiles in 
successive horizontal layers not exceeding 3 feet in thickness.  Complete each layer before next 
is started. 

 
C. Fine Aggregate:  Before using, allow fine aggregate to drain until uniform moisture content is 

reached. 
 
D. Admixtures:  Store admixtures to avoid contamination, evaporation or damage.  For those used 

in form of suspensions or nonstable solutions, provide suitable agitating equipment to assure 
uniform distribution of ingredients.  Protect liquid admixtures from freezing and other 
temperature changes which would adversely affect their characteristics. 

 
E. Lightweight Aggregates:  Uniformly predampen lightweight aggregates as necessary to prevent 

excessive variations in moisture content.  Allow predampened aggregates to remain in 
stockpiles, under continuous fog spray, for minimum of 24 hours before use.  Provide adequate 
drainage in stockpile areas to eliminate excess water and accumulation of contaminated fines. 

 
PART 2 –PRODUCTS  
 
2.1 MATERIALS 
 

A. Cement: 
 

1. Use same brand of cement used in concrete mix design.  Use only one brand of each 
type in each structure, unless otherwise indicated on Drawings. 

 
2. Portland Cement: ASTM C150, Type I or Type II, gray in color.  Use Type III only when 

specifically authorized by Owner in writing.  Use Type II, including the requirements of 
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Table 2, in construction of liquid-containing structures and cooling towers, unless shown 
otherwise on Drawings. 

 
B. Admixtures: 

 
1. Do not use calcium chloride, thiocyanate or admixtures containing more than 0.05 percent 

chloride ions. 
 
2. Air-Entraining Admixtures:  ASTM C260, compatible with other admixtures used. 
 
3. Chemical Admixtures:  Polymer type, nonstaining, chloride-free admixtures conforming to 

ASTM C494, Type A, C, D or E. 
 
4. High-Range Water Reducer (Superplasticizer):  ASTM C494, Type F or G, compatible 

with and by the same manufacturer as other admixtures. 
 

C. Mixing Water:  Use clean, potable water, free from harmful amounts of oils, acids, alkalis or 
other deleterious substances, meeting requirements of ASTM C94. 

 
D. Aggregates:  Use coarse aggregate from only one source, and fine aggregate from only one 

source, for exposed concrete in any single structure. 
 

1. Coarse Aggregate:  Gravel, crushed gravel or crushed limestone conforming to ASTM 
C33.  For wastewater treatment and conveying structures, provide only crushed 
limestone. 

 
2. Fine Aggregate:  Natural sand complying with ASTM C33, except provide only crushed 

limestone for wastewater treatment and conveying structures. 
 
3. Limestone aggregate shall conform to ASTM C33 and the following additional 

requirements:  Clean, hard, strong and durable particles free of chemicals and coatings of 
silt, clay, or other fine materials that may affect hydration and bond of cement paste.  
Select crushed limestone: High-calcium limestone (minimum 95 percent CaCO3 and 
maximum 3.5 percent MgCO3) with maximum Los Angeles Abrasion loss of 38 percent, 
when tested in accordance with ASTM C131 or ASTM C535.  Test aggregate for 
soundness in accordance with ASTM C88; maximum loss shall not exceed 18 percent 
after 5 cycles of magnesium sulfate test. 

 
4. Maximum size of coarse aggregate: 

 
a. Normal weight concrete, except as noted below:  1-1/2 inches. 
 
b. Formed members 6 inches or less in least dimension:  1/5 least dimension. 
 
c. Slabs:  1/3 depth of slab. 
 
d. Drilled shafts:  1/3 clearance between reinforcing steel, but not greater than 3/4 inch. 
 
e. Concrete fill, seal slabs and bonded concrete topping in clarifiers:  3/8 inch. 

 
5. Coarse aggregate for lightweight concrete: ASTM C330.  Grading limits: 3/4 inch to No. 4. 
 
6. Abrasive Aggregate:  Conform to requirements of Section 03345 - Concrete Finishing. 

 
E. Calcium Chloride:  Not permitted. 
 
F. Evaporation Retardant: Masterbuilders "Confilm", Euclid "Eucobar", or equal. 
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G. Miscellaneous Materials: 

 
1. Bonding Agent:  Two-component modified epoxy resin. 
2. Vapor barrier: 6 mil clear polyethylene film of type recommended for below-grade 

aplication. 
3. Non-shrink grout:  premixed compound consisting of non-metallic aggregate, cement and 

water-reducing and plasticizing agents; capable of developing minimum compressive 
strength of 2,400 psi in 48 hours and 7,000 psi in 28 days. 

 
2.2 CONCRETE MIX 
 

A. Objective:  Select proportions of ingredients to produce concrete having proper placability, 
durability, strength, appearance and other specified properties. 

 
B. Mix Design:  Employ and pay an independent commercial testing laboratory, acceptable to 

Owner, to prepare and test mix designs for each type of concrete specified.  Proportion mix 
design ingredients by weight.  Submit mix designs and test results for approval. 

 
1. During the trial batches, aggregate proportions may be adjusted by the testing laboratory 

using two coarse aggregate size ranges to obtain the required properties.  If one size 
range produces an acceptable mix, a second size range need not be used.  Such 
adjustments shall be considered refinements to the mix design and shall not be the basis 
for extra compensation to the Contractor.  Concrete shall conform to the requirements of 
this Section, whether the aggregate proportions are from the Contractor's preliminary mix 
design, or whether the proportions have been adjusted during the trial batch process.  
Prepare trial batches using the aggregates, cement and admixtures proposed for the 
project.  Make trial batches large enough to obtain 3 drying shrinkage test specimens and 
6 compression test specimens from each batch.  Shrinkage testing is required only for 
Class C and D concrete. 

 
2. Determine compressive strength by testing 6-inch diameter by 12-inch high cylinders, 

made, cured and tested in accordance with ASTM C192 and ASTM C39.  Test 3 
compression test cylinders at 7 days and 3 at 28 days.  Average compressive strength for 
the 3 cylinders tested at 28 days for any given trial batch shall be not less than 125 
percent of the specified compressive strength. 

 
3. Perform sieve analysis of the combined aggregate for each trial batch according to of 

ASTM C136.  Report percentage passing each sieve. 
 
4. In mix designs for Class C and D concrete, fine aggregate shall not exceed 41 percent of 

total aggregate by weight. 
 

C. Shrinkage Limitations, Class A and D Concrete 
 

1. Maximum concrete shrinkage for specimens cast in the laboratory from the trial batch:  
0.036 percent as measured at 21-day drying age, or 0.042 percent at 28-day drying age.  
Use for construction only mix designs that meet trial batch shrinkage requirements.  
Shrinkage limitations apply only to Class A and D concrete. 

 
2. Maximum concrete shrinkage for specimens cast in the field shall not exceed the trial 

batch maximum shrinkage requirement by more than 25 percent. 
 
3. If the required shrinkage limitation is not met during construction, take any or all of the 

following actions, at no additional cost to the Owner, for securing the specified shrinkage 
requirements: Changing the source or aggregates, cement or admixtures; reducing water 
content; washing of aggregate to reduce fines; increasing the number of construction 
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joints; modifying the curing requirements; or other actions designed to minimize shrinkage 
or its effects. 

 
D. Selecting Ingredient Proportions for Concrete:   

 
1. Proportion concrete mix according to ACI 301, Chapter 3.   
 
2. Establish concrete mix design by laboratory trial batches prepared by independent testing 

laboratory, or on basis of previous field experience in accordance with provisions of ACI 
318, Item 5.3; however, minimum cement content for each class of concrete shall not be 
less than specified.   

 
3. Concrete mix design data submitted for review shall have average 28-day compressive 

strength calculated in accordance with ACI 318, Item 5.3.2.1.  When data is not available 
to determine standard deviation in accordance with ACI 318, Item 5.3.1, average 28-day 
strength of mix design shall conform to ACI 318, Table 5.3.2.2. 

 
E. Water-Cement Ratios: 

 
1. Maximum allowable water-cement ratios shall be as follows: 

 
a. Concrete for liquid-containing structures:  0.45. 
 
b. Concrete subjected to brackish water, salt spray or deicers:  0.40. 
 
c. All other concrete:  0.55. 

 
2. Superplasticizer may be added to maintain specified maximum water-cement ratios.  

Include free water in aggregate in water-cement ratio computations. 
 

F. Adjustment of Mix Proportions:  After sufficient data becomes available during construction, mix 
may be adjusted upon approval of  Engineer, in accordance with ACI 318, Item 5.5; however, 
minimum cement content for each class of concrete shall not be less than specified. 

 
G. Entrained Air:  Air-entrain all concrete except drilled shafts.  Total air content in accordance with 

ASTM C173: 4 to 6 percent. 
 
H. Consistency, Workability, and Slump: 

 
1. The quantity of water in a batch of concrete shall be just sufficient, with a normal mixing 

period, to produce concrete which can be worked properly into place without segregation, 
and which can be compacted by vibratory methods as specified, to give the desired 
strength, density, impermeability and smoothness of surface.  Change the quantity of 
water as necessary, with variations in the nature or moisture content of the aggregates, to 
maintain uniform production of a desired consistency.  Determine the consistency of the 
concrete in successive batches by slump tests in accordance with ASTM C 143.  Slumps 
shall be as follows: 
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    Concrete Type   Minimum Slump Maximum Slump 
 
   Portland Cement Concrete:  2"  4" 
   Concrete to be dosed with  
   superplasticizer:    1"  3" 
   Normal Weight Concrete after  
   dosing with superplasticizer:  4"  9" 
   Lightweight Concrete after  
   dosing with superplasticizer:  4"  7" 
   Drilled Shaft Concrete:   4"*  8" 
 
   * Minimum slump where drilled shafts are cast in temporary casings:  5 inches. 
 

2. Specified slump shall apply at time when concrete is discharged at job site.  Perform 
slump tests to monitor uniformity and consistency of concrete delivered to job site; 
however, do not use as basis for mix design.  Do not exceed water-cement ratios 
specified. 

 
I. Admixtures:  Proportion admixtures according to manufacturer's recommendations.  Use of 

accelerator is permitted when air temperature is less than 40 degrees F.  Use of retarder is 
permitted when temperature of placed concrete exceeds 65 degrees F. 

 
J. High-Range Water Reducers (Superplasticizers):  Use superplasticizer to improve workability of 

concrete or delay hydration of cement, in accordance with requirements and recommendations 
of product manufacturer and approved submittals. 

 
K. Concrete Classification and Strength: 

 
1. Strength:  Conform to values for class of concrete indicated on Drawings for each portion 

of Work.  Requirements are based on 28-day compressive strength.  If high early-strength 
concrete is allowed, requirements are based on 7-day compressive strength. 

 
2. Classification: 

 
 Class  Minimum 28-Day   
(Normal- Compressive Strength Minimum Cement Content    
weight)             (psi)              Pounds per Cubic Yard  

 
Concrete for Structures Containing Water or Wastewater 
 

A 4000 564 (6 Sacks) 
B 1500 423 (3-1/2 Sacks) 
C 3000 470 (5 Sacks) 
D 5000 658 (7 Sacks) 
H 3000 610 (6-1/2 Sacks) 
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  Concrete for Buildings, Slabs on Grade and Miscellaneous Structures 
 
   Class  Minimum 28-Day   
  (Light-  Compressive Strength Minimum Cement Content 
   weight)            (psi)             Pounds per Cubic Yard  
 

AB   4000  Not Applicable 
BB   1500  Not Applicable 
CB   3000  Not Applicable    
DB   5000  Not Applicable 
E   3000  Not Applicable 
F   4000  Not Applicable 
G   5000  Not Applicable 

 
3. Maximum size aggregate for Class H concrete: 3/8 inch.  Maximum size aggregate for all 

other normal-weight concrete: 1-1/2 inches, except as specified in Paragraph 2.1D.4. 
 
4. When required strength is not obtained with minimum cement content as specified, add 

cement, lower water-cement ratio or provide other aggregates as necessary. 
 
5. In addition to conforming to specified strength, lightweight concrete must be within 

specified unit weight limits.  Maximum air-dry unit weight is 118 pounds per cubic foot; 
minimum is 110 pounds per cubic foot unless shown otherwise on Drawings.  Determine 
air-dry unit weight in accordance with ASTM C567.  Correlate air-dry unit weight with fresh 
unit weight of the same concrete as a basis for acceptance during construction. 

 
L. Use of Classes of Concrete: 

 
1. Use classes of concrete as indicated on the Drawings and in other specifications. 
 
2. Liquid-containing structures:  If not otherwise indicated, use the following classes for 

structures containing water or wastewater and for utility applications in the locations 
described: 

 
a. Class A:  All reinforced concrete and where not otherwise defined. 
 
b. Class B:  Unreinforced concrete used for plugging pipes, seal slabs, thrust blocks 

and trench dams, unless indicated otherwise. 
 
c. Class H:  Fill and topping.  Where concrete fill thickness exceeds 3 inches  in the 

majority of a placement and is not less than 1.5 inches thick, Class A concrete may 
be used. 

 
3. All other structures:  If not otherwise indicated, use the following classes in the locations 

described: 
 

a. Class AB:  All reinforced concrete and where not otherwise defined. 
 
b. Class CB:  Duct banks;  
 
c. Class BB:  Unreinforced concrete fill under structures. 

 
2.3 MIXING NORMAL WEIGHT CONCRETE 
 

A. Conform to ACI 301, Chapter 7. 
B. Ready-Mixed Concrete: 
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1. Measure, batch, mix and transport ready-mixed concrete according to ASTM C94.  Plant 

equipment and facilities shall conform to NRMCA "Certification of Ready Mixed Concrete 
Production Facilities". 

 
2. Provide batch tickets with information specified in ASTM C94.  Deliver batch ticket with 

concrete and give to Owner's on-site testing laboratory representative. 
 

C. Batch Mixing at Site: 
 

1. Mix concrete in batch mixer conforming to requirements of CPMB "Concrete Plant Mixer 
Standards".  Use mixer equipped with suitable charging hopper, water storage tank and 
water measuring device.  Batch mixer shall be capable of mixing aggregates, cement and 
water into uniform mass within specified mixing time, and of discharging mix without 
segregation.  Operate mixer according to rated capacity and recommended revolutions 
per minute printed on manufacturer's rating plate. 

 
2. Charge batch into mixer so some water will enter before cement and aggregates.  Keep 

water running until one-fourth of specified mixing time has elapsed.  Provide controls to 
prevent discharging until required mixing time has elapsed.  When concrete of normal 
weight is specified, provide controls to prevent addition of water during mixing.  Discharge 
entire batch before mixer is recharged. 

 
3. Mix each batch of 2 cubic yards or less for not less than 1 minute and 30 seconds.  

Increase minimum mixing time 15 seconds for each additional cubic yard or fraction of 
cubic yard. 

 
4. Keep mixer clean.  Replace pick-up and throw-over blades in drum when they have lost 

10 percent of original depth. 
 

D. Admixtures: 
 

1. Charge air-entraining and chemical admixtures into mixer as solution using automatic 
dispenser or similar metering device.  Measure admixture to accuracy within + 3 percent.  
Do not use admixtures in powdered form. 

 
2. Two or more admixtures may be used in same concrete, provided that admixtures in 

combination retain full efficiency and have no deleterious effect on concrete or on 
properties of each other.  Inject admixtures separately during batching sequence. 

 
3. Add retarding admixtures as soon as practicable after addition of cement. 

 
E. Temperature Control: 

 
1. When ambient temperature falls below 40 degrees F, keep as-mixed temperature above 

55 degrees F to maintain concrete above minimum placing temperature. 
 
2. When water or aggregate has been heated, combine water with aggregate in mixer 

before cement is added.  Do not add cement to mixtures of water and aggregate when 
temperature of mixture is greater than 100 degrees F. 

 
3. In hot weather, maintain temperature of concrete below maximum placing temperature.  

When necessary, temperature may be lowered by cooling ingredients, cooling mixer drum 
by fog spray, using chilled water or well-crushed ice in whole or part for added water, or 
arranging delivery sequence so that time of transport and placement does not generate 
unacceptable temperatures. 
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4. Submit hot weather and cold weather concreting plans for approval. 
 
2.4 MIXING LIGHTWEIGHT CONCRETE 
 

A. Determining Absorption of Aggregates:  Mixing procedures vary according to total absorption by 
weight of lightweight aggregates.  Determine total absorption by weight before predamping in 
accordance with ASTM C127. 

 
B. Ten Percent or Less Absorption:  Follow same requirements as for mixing normal-weight 

concrete when preparing concrete made with low-absorptive lightweight aggregates having 10 
percent or less total absorption by weight.  To be low-absorptive, aggregates must absorb less 
than 2 percent additional water in first hour after mixing. 

 
C. More Than 10 Percent Absorption:  Batch and mix concrete made with lightweight aggregates 

having more than 10 percent total absorption by weight, as follows: 
 

1. Place approximately 80 percent of mixing water in mixer. 
 
2. If aggregates are pre-dampened, add air-entraining admixture and all aggregates.  Mix for 

minimum of 30 seconds, or 5 to 10 revolutions of truck mixer. 
 
3. When aggregates have not been predampened, mix aggregates and water for minimum 

of 1 minute and 30 seconds, or 15 to 30 revolutions of truck mixer.  Then add air-
entraining admixture and mix for additional 30 seconds. 

 
4. Then, in the following sequence, add specified or permitted admixtures (other than air-

entraining agent), all cement, and mixing water previously withheld. 
 
5. Complete mixing using procedures for normal-weight concrete. 

 
2.5 MASS CONCRETE 
 

A. Do not use high early-strength cement (Type III) or accelerating admixtures. 
 
B. Use high-range water-reducing admixture (superplasticizer) to minimize water content and 

cement content. 
 
C. Specified water-reducing retarding admixture may be required to prevent cold joints when 

placing large quantities of concrete, to permit revibration of concrete, to offset effects of high 
temperature in concrete or weather, and to reduce maximum temperature or rapid temperature 
rise. 

 
2.6 EQUIPMENT 
 

A. Select equipment of size and design to ensure continuous flow of concrete at delivery end.  
Conform to following equipment and operations requirements. 

 
B. Truck mixers, agitators and manner of operation:  Conform to ASTM C94.  Use of non-agitating 

equipment for transporting concrete is not permitted. 
 
C. Belt conveyors: Configure horizontally, or at a slope causing no segregation or loss.  Use 

approved arrangement at discharge end to prevent separation.  Discharge long runs without 
separation into hopper. 

 
D. Chutes:  Metal or metal-lined (other than aluminum).  Arrange for vertical-to-horizontal slopes 

not more than 1 to 2 nor less than 1 to 3.  Chutes longer than 20 feet or not meeting slope 
requirements may be used if concrete is discharged into hopper before distribution. 
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E. Do not use aluminum or aluminum-alloy pipe or chutes for conveying concrete. 

 
PART 3 –EXECUTION  
 
3.1 SPECIAL CONSIDERATIONS 
 

A. Concreting Under Water:  Not permitted except where shown otherwise on Drawings or 
approved by Owner.  When shown or permitted, deposit concrete under water by methods 
acceptable to the Owner so fresh concrete enters mass of previously-placed concrete from 
within, causing water to be displaced with minimum disturbance at surface of concrete. 

 
B. Protection from Adverse Weather:  Unless adequate protection is provided or Owner's approval 

is obtained, do not place concrete during rain, sleet, snow or freezing weather.  Do not permit 
rainwater to increase mixing water or to damage surface finish.  If rainfall occurs after placing 
operations begin, provide adequate covering to protect Work. 

 
3.2 PREPARATION OF SURFACES FOR CONCRETING 
 

A. Earth Surfaces:  
 

1. Under interior slabs on grade, install vapor barrier.  Lap joints at least 6 inches and seal 
watertight with tape, or sealant applied between overlapping edges and ends.  repair 
vapor barrier damaged during placement of reinforcing and inserts with vapor barrier 
material; lap over damaged areas at least 6 inches and seal watertight. 

 
2. Other Earth Surfaces:  Thoroughly wet by sprinkling prior to placing concrete, and keep 

moist by frequent sprinkling up to time of placing concrete thereon.  Remove standing 
water.  Surfaces shall be free from standing water, mud and debris at the time of placing 
concrete. 

 
B. Construction Joints: 

 
1. Definition:  Concrete surfaces upon or against which concrete is to be placed, where the 

placement of the concrete has been interrupted so that, in the judgement of the Owner, 
new concrete cannot be incorporated integrally with that previously placed. 

 
2. Interruptions:  When placing of concrete is to be interrupted long enough for the concrete 

to take a set, use forms or other means to shape the working face to secure proper union 
with subsequent work.  Make construction joints only where acceptable to the Owner. 

 
3. Preparation:  Give horizontal joint surfaces a compacted, roughened surface for good 

bond.  Except where the Drawings call for joint surfaces to be coated, clean joint surfaces 
of laitance, loose or defective concrete and foreign material by hydroblasting or 
sandblasting (exposing aggregate), roughen surface to expose aggregate to a depth of at 
least 1/4 inch and wash thoroughly.  Remove standing water from the construction joint 
surface before new concrete is placed. 

 
4. After surfaces have been prepared cover approximately horizontal construction joints with 

a 3-inch lift of a grout mix consisting of Class C concrete batched without coarse 
aggregate; place and spread grout uniformly.  Place wall concrete on the grout mix 
immediately thereafter. 

 
C. Set and secure reinforcement, anchor bolts, sleeves, inserts and similar embedded items in the 

forms where indicated on Contract Drawings, shop drawings and as otherwise required. Obtain 
Owner's acceptance before concrete is placed.  Accuracy of placement is the sole responsibility 
of the Contractor. 
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D. Place no concrete until at least 4 hours after formwork, inserts, embedded items, reinforcement 

and surface preparation have been completed and accepted by the Owner.  Clean surfaces of 
forms and embedded items that have become encrusted with grout or previously-placed 
concrete before placing adjacent concrete. 

 
E. Casting New Concrete Against Old:  Where concrete is to be cast against old concrete (any 

concrete which is greater than 60 days of age), thoroughly clean and roughen the surface of the 
old concrete by hydro-blasting or sandblasting (exposing aggregate).  Coat joint surface with 
epoxy bonding agent following manufacturer's written instructions, unless indicated otherwise.  
Unless noted otherwise, this provision does not apply to vertical wall joints where waterstop is 
installed. 

 
F. Protection from Water:  Place no concrete in any structure until water entering the space to be 

filled with concrete has been properly cut off or diverted and carried out of the forms, clear of 
the work.  Deposit no concrete underwater.  Do not allow still water to rise on any concrete until 
concrete has attained its initial set.  Do not allow water to flow over the surface of any concrete 
in a manner and at a velocity that will damage the surface finish of the concrete.  Pumping, 
dewatering and other necessary operations for removing ground water, if required, are subject 
to Owner's review. 

 
G. Corrosion Protection:  Position and support pipe, conduit, dowels and other ferrous items to be 

embedded in concrete construction prior to placement of concrete so there is at least a 2 inch 
clearance between them and any part of the concrete reinforcement.  Do not secure such items 
in position by wiring or welding them to the reinforcement. 

 
H. Where practicable, provide for openings for pipes, inserts for pipe hangers and brackets, and 

setting of anchors during placing of concrete. 
 
I. Accurately set anchor bolts and maintain in position with templates while they are being 

embedded in concrete. 
 
J. Cleaning:  Immediately before concrete is placed, thoroughly clean dirt, grease, grout, mortar, 

loose scale, rust and other foreign substances from surfaces of metalwork to be in contact with 
concrete. 

 
3.3 HANDLING, TRANSPORTING AND PLACING CONCRETE 
 

A. Conform to applicable requirements of Chapter 8 of ACI 301 and this Section.  Use no 
aluminum materials in conveying concrete. 

 
B. Rejected Work:  Remove concrete found to be defective or non-conforming in materials or 

workmanship.  Replace rejected concrete with concrete meeting requirements of Contract 
Documents, at no additional cost to the Owner. 

 
C. Unauthorized Placement:  Place no concrete except in the presence of the Owner.  Notify the 

Owner in writing at least 24 hours before placement of concrete. 
 
D. Placement in Wall Forms:  

 
1. Do not drop concrete through reinforcing steel or into any deep form. 
 
2. Do not place concrete in any form so as to leave an accumulation of mortar on form 

surfaces above the concrete. 
 
3. Use hoppers and, if necessary, vertical ducts of canvas, rubber or metal (other than 

aluminum) for placing concrete in forms so it reaches the place of final deposit without 
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separation.  Free fall of concrete shall not exceed 4 feet below the ends of ducts, chutes 
or buggies.  Uniformly distribute concrete during depositing. 

 
4. Do not displace concrete in forms more than 6 feet in horizontal direction from place 

where it was originally deposited. 
 
5. Deposit in uniform horizontal layers not deeper than 2 feet; take care to avoid inclined 

layers or inclined construction joints except where required for sloping members. 
 
6. Place each layer while the previous layer is still soft.  Rate of placement shall not exceed 

5 feet of vertical rise per hour. 
 
7. Provide sufficient illumination in form interior so concrete at places of deposit is visible 

from the deck or runway. 
 

E. Conveyors and Chutes:  Design and arrange ends of chutes, hopper gates and other points of 
concrete discharge in the conveying, hoisting and placing system so concrete passing from 
them will not fall separated into whatever receptacle immediately receives it.  Conveyors, if 
used, shall be of a type acceptable to the Owner.  Do not use chutes longer than 50 feet.  Slope 
chutes so concrete of specified consistency will readily flow.  If a conveyor is used, it shall be 
wiped clean by a device operated in such a manner that none of the mortar adhering to the belt 
will be wasted.  All conveyors and chutes shall be covered.   

 
F. Placement of Slabs:  In hot or windy weather, conducive to plastic shrinkage cracks, apply 

evaporation retardant to slab after screeding in accordance with manufacturer's instructions and 
recommendations.  Do not use evaporation retardant to increase water content of the surface 
cement paste.  Place concrete for sloping slabs uniformly from the bottom of the slab to the top, 
for the full width of the placement.  As work progresses, vibrate and carefully work concrete 
around slab reinforcement.  Screed the slab surface in an up-slope direction. 

 
G. Concrete Temperature:  When placed, not more than 90 degrees F nor less than 55 degrees F 

for sections less than 12 inches thick, nor less than 50 degrees for all other sections.  Do not 
heat concrete ingredients to a temperature higher than that necessary to keep the temperature 
of the mixed concrete, as placed, from falling below the specified minimum temperature.  When 
concrete temperature is 85 degrees F or above, do not exceed 60 minutes between introduction 
of cement to the aggregates and discharge.  When the weather is such that the concrete 
temperature would exceed 90 degrees F, employ effective means, such as pre-cooling of 
aggregates and mixing water, using ice or placing at night, as necessary to maintain concrete 
temperature, as placed, below 90 degrees F. 

 
H. Cold Weather Placement:  Conform to ACI 306.1 - Standard Specification for Cold Weather 

Concreting, and the following. 
 

1. Remove snow, ice and frost from surfaces, including reinforcement, against which 
concrete is to be placed.  Before beginning concrete placement, thaw the subgrade to a 
minimum depth of 6 inches.  Warm reinforcement and embedded items to above 32 
degrees F prior to concrete placement.   

 
2. Maintain concrete temperature above 50 degrees F for at least 3 days after placement. 

 
3.4 PUMPING OF CONCRETE 
 

A. If pumped concrete does not produce satisfactory results, in the judgement of the Owner, 
discontinue pumping operations and proceed with the placing of concrete using conventional 
methods. 

 
B. Pumping Equipment:  Use a 2-cylinder pump designed to operate with only one cylinder if one is 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                                       STRUCTURAL CONCRETE 

03310 
03/02/15 

not functioning, or have a standby pump on site during pumping. 
 
C. The minimum hose (conduit) diameter:  Comply with ACI 304.2R. 
 
D. Replace pumping equipment and hoses (conduits) that do not function properly. 
 
E. Do not use aluminum conduits for conveying concrete. 
 
F. Field Control:  Take samples for slump, air content and test cylinders at the placement 

(discharge) end of the line. 
 
3.5 CONCRETE PLACEMENT SEQUENCE 
 

A. Place concrete in a sequence acceptable to the Owner.  To minimize effects of shrinkage, place 
concrete in units bounded by construction joints shown.  Place alternate units so each unit 
placed has cured at least 7 days for hydraulic structures, or 3 days for other structures, before 
contiguous unit or units are placed, except do not place corner sections of vertical walls until the 
2 adjacent wall panels have cured at least 14 days for hydraulic structures and 7 days for other 
structures. 

 
B. Level the concrete surface whenever a run of concrete is stopped.  To ensure straight and level 

joints on the exposed surface of walls, tack a wood strip at least 3/4-inch thick to the forms on 
these surfaces.  Carry concrete about 1/2 inch above the underside of the strip.  About one hour 
after concrete is placed, remove the strip, level irregularities in the edge formed by the strip with 
a trowel and remove laitance. 

 
3.6 TAMPING AND VIBRATING 
 

A. Thoroughly settle and compact concrete throughout the entire depth of the layer being 
consolidated, into a dense, homogeneous mass; fill corners and angles, thoroughly embed 
reinforcement, eliminate rock pockets and bring only a slight excess of water to the exposed 
surface of concrete during placement.  Use ACI 309R Group 3 immersion-type high-speed 
power vibrators (8,000 to 12,000 rpm) in sufficient number and with sufficient (at least one) 
standby units.  Use Group 2 vibrators only when accepted by the Owner for specific locations. 

 
B. Use care in placing concrete around waterstops. Carefully work concrete by rodding and 

vibrating to make sure air and rock pockets have been eliminated.  Where flat-strip type 
waterstops are placed horizontally, work concrete under waterstops by hand, making sure air 
and rock pockets have been eliminated.  Give concrete surrounding the waterstops additional 
vibration beyond that used for adjacent concrete placement to assure complete embedment of 
waterstops in concrete. 

 
C. Concrete in Walls:  Internally vibrate, ram, stir, or work with suitable appliances, tamping bars, 

shovels or forked tools until concrete completely fills forms or excavations and closes snugly 
against all surfaces.  Do not place subsequent layers of concrete until previously-placed layers 
have been so worked.  Provide vibrators in sufficient numbers, with standby units as required, to 
accomplish the results specified within 15 minutes after concrete of specified consistency is 
placed in the forms.  Keep vibrating heads from contact with form surfaces.  Take care not to 
vibrate concrete excessively or to work it in any manner that causes segregation of its 
constituents.  

 
3.7 PLACING MASS CONCRETE 
 

A. Observe the following additional restrictions when placing mass concrete. 
 

1. Use specified superplasticizer. 
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2. Maximum temperature of concrete when deposited:  70 degrees F. 
 
3. Place in lifts approximately 18 inches thick.  Extend vibrator heads into previously-placed 

layer. 
 
3.8 REPAIRING SURFACE DEFECTS AND FINISHING 
 

A. Conform to Section 03345 - Concrete Finishing. 
 
3.9 CURING 
 

A. Conform to Section 03370 - Concrete Curing. 
 
3.10 PROTECTION 
 

A. Protect concrete against damage until final acceptance by the Owner. 
 
B. Protect fresh concrete from damage due to rain, hail, sleet or snow.  Provide such protection 

while the concrete is still plastic and whenever such precipitation is imminent or occurring. 
 
C. Do not backfill around concrete structures or subject them to design loadings until all 

components of the structure needed to resist the loading are complete and have reached the 
specified 28-day compressive strength, except as authorized otherwise by the Owner. 

 
END OF SECTION 
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SECTION 03345 

 
CONCRETE FINISHING 

 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Repairing surface defects. 
 
B. Finishing concrete surfaces including both formed and unformed surfaces. 
 
C. Sealing concrete surfaces. 
 
D. Installation of concrete fill and installation of concrete topping in bottoms of clarifiers and 

thickeners. 
 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
  
1.3 REFERENCES 
 

A. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar. 
 
B. ASTM C881 - Specification for Epoxy-Resin-Base Bonding Systems for Concrete. 
 
C. ASTM C1059 - Standard Specification for Latex Agents for Bonding Fresh to Hardened 

Concrete. 
 
D. ASTM D4587 - Conducting Tests on Paint and  Related Coatings and Materials Using a 

Fluorescent UV-Condensation Light-and Water-Exposure Apparatus. 
 
E. ASTM E1155 - Standard Test Method for Determining Floor Flatness and Levelness Using the 

F-Number System. 
 
1.4 SUBMITTALS 
 

A. Conform to Section 01300 - Submittals. 
 
B. Submit manufacturer's technical literature on the following products proposed for use.  Include 

manufacturer's installation and application instructions and, where specified, manufacturer's 
certification of conformance to requirements and suitability for use in the applications indicated. 

 
1. Floor hardener. 
2. Sealer. 
3. Epoxy floor topping. 
4. Epoxy penetrating sealer. 
5. Latex bonding agent. 
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6. Epoxy adhesive. 
7. Abrasive aggregate. 
8. Evaporation retardant. 

 
PART 2 –PRODUCTS  
 
2.1 MATERIALS 
 

A. Sealer/Dustproofer (VOC Compliant):  Water-based acrylic sealer; non-yellowing under 
ultraviolet light after 200-hour test in accordance with ASTM D4587.  Conform to local, state and 
federal solvent emission requirements. 

 
B. Epoxy Floor Topping:  Two-component epoxy resin meeting ASTM C881 Type III, resistant to 

wear, staining and chemical attack, blended with granite, sand, trap rock or quartz aggregate, 
trowel-applied over concrete floor.   Topping thickness, 1/8 inch; color, gray. 

 
C. Abrasive Aggregate for Non-slip Finish:  Fused aluminum oxide grit, or crushed emery 

aggregate containing not less than 40 percent aluminum oxide and not less than 25 percent 
ferric oxide.  Material shall be factory graded, packaged, rustproof and non-glazing, and 
unaffected by freezing, moisture and cleaning materials. 

 
D. Epoxy Penetrating Sealer:  Low-viscosity, two-component epoxy system designed to give 

maximum penetration into concrete surfaces.  Sealer shall completely seal concrete surfaces 
from penetration of water, oil and chemicals; prevent dusting and deterioration of concrete 
surfaces caused by heavy traffic; and be capable of adhering to floor surfaces subject to 
hydrostatic pressure from below.  Color, transparent amber or gray; surface, non-slip. 

 
E. Latex Bonding Agent:  Non-redispersable latex base liquid conforming to ASTM C1059.  When 

used in water and wastewater treatment structures, bonding agent shall be suitable for use 
under continuously submerged conditions.  Conformance and suitability certification by 
manufacturer is required. 

 
F. Bonding Grout:  Prepare bonding grout by mixing approximately one part cement to one part 

fine sand meeting ASTM C144 but with 100 percent passing No. 30 mesh sieve.  Mix with water 
to consistency of thick cream.  At Contractor's option, a commercially prepared bonding agent 
used in accordance with manufacturer's recommendations and instructions may be used.  
When used in water and wastewater treatment structures, bonding agent shall be suitable for 
use under continuously submerged conditions.  Conformance and suitability certification by 
manufacturer is required.  Submit manufacturer's technical information on proposed bonding 
agent. 

 
G. Patching Mortar: 

 
1. Make patching mortar of same materials and of approximately same proportions as 

concrete, except omit coarse aggregate.  Substitute white Portland cement for part of 
gray Portland cement on exposed concrete in order to match color of surrounding 
concrete.  Determine color by making trial patch.  Use minimum amount of mixing water 
required for handling and placing.  Mix patching mortar in advance and allow to stand.  
Mix frequently with trowel until it has reached stiffest consistency that will permit placing.  
Do not add water. 

 
2. Proprietary compounds for adhesion or specially formulated cementitious repair mortars 

may be used in lieu of or in addition to foregoing patching materials provided that 
properties of bond and compressive strength meet or exceed the foregoing and color of 
surrounding concrete can be matched where required.  Use such compounds according 
to manufacturer's recommendations.  When used in water and wastewater treatment 
structures, material shall be suitable for use under continuously submerged conditions.  
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Conformance and suitability certification by manufacturer is required. 
 

H. Epoxy Adhesive:  Two-component, 100 percent solids, 100 percent reactive compound 
developing 100 percent of strength of concrete, suitable for use on dry or damp surfaces.  
Epoxy used to inject cracks and as a binder in epoxy mortar shall meet ASTM C881, Type VI.  
Epoxy used as a bonding agent for fresh concrete shall meet ASTM C881, Type V. 

 
I. Non-shrink Grout:  See Section 03600 - Structural Grout. 
 
J. Spray-Applied Coating:  Acceptable products are Thoro System Products "Thoroseal Plaster 

Mix" or equal.  Color:  Gray. 
 
K. Concrete Topping:  Class H concrete with 3/8-inch maximum coarse aggregate size, as 

specified in Section 03310 - Structural Concrete. 
 
L. Concrete Fill:  Class H concrete with 3/8-inch maximum coarse aggregate size, (Class C where 

fill thickness exceeds 3 inches throughout a placement), as specified in Section 03310 - 
Structural Concrete. 

 
M. Evaporation Retardant:  Confilm, manufactured by Master Builders; Eucobar,  manufactured by 

Euclid Chemical Company; or equal. 
 
PART 3 –EXECUTION  
 
3.1 AGGREGATE CONCEALMENT 
 

A. Unless indicated otherwise on Drawings or approved by Owner, all surfaces to be finished shall 
be free of exposed aggregate. 

 
3.2 REPAIRING SURFACE DEFECTS 
 

A. Defective Areas:  Repair immediately after removal of forms.  Remove honeycombed and other 
defective concrete down to sound concrete but in no case to a depth less than 1 inch.  Make 
edges of cuts perpendicular to concrete surface.  Thoroughly work bonding grout into the 
surface with a brush as that the entire surface is covered.  Alternatively, a proprietary bonding 
agent may be used.  Use bonding agent in accordance with manufacturer's instructions.  While 
bonding coat is still tacky, apply premixed patching mortar.  Thoroughly consolidate mortar into 
place and strike off to leave patch slightly higher than surrounding surface.  To permit initial 
shrinkage, leave undisturbed for at least 1 hour before final finishing.  Keep patched area damp 
for 7 days.  Alternatively, a proprietary cementitious repair mortar may be used and placed in 
accordance with manufacturer's instructions.  Do not use metal tools in finishing patches in 
formed walls which will be exposed. 

 
B. Tie Holes:  Patch holes immediately after removal of forms.  After cleaning and roughening with 

a wire brush on a rotary drill, thoroughly dampen tie hole and fill solid with patching mortar.  
Taper tie holes shall have the plug, specified in 03100 - Concrete Formwork, driven into the hole 
to the center of the wall before grouting.  Completely fill taper tie holes with patching mortar 
except that non-shrink grout shall be used for all walls in contact with soil or liquid.  On wall 
faces exposed to view, fill the outer 2 inches of the taper tie hole with patching mortar blended 
to match adjacent concrete. 

 
C. Cracks:  Repair cracks in excess of 0.01 inch by pressure injection of moisture-insensitive 

epoxy-resin system.  Submit proposed material and method of repair for approval prior to 
making repairs. 

 
D. Structural Repair:  When required, make structural repairs after prior approval of Owner as to 

method and procedure, using specified epoxy adhesive or approved epoxy mortar. 
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3.3 FINISHING OF FORMED SURFACES 
 

A. Unfinished Surfaces:  Finish is not required on surfaces concealed from view in completed 
structure by earth, ceilings or similar cover, unless indicated otherwise on Drawings. 

 
B. Rough Form Finish: 

 
1. No form facing material is required on rough form finish surfaces. 
 
2. Patch tie holes and defects.  Chip off fins exceeding 1/4 inch in height. 
 
3. Rough form finish may be used on concrete surfaces which will be concealed from view 

by earth in completed structure, except concealed surfaces required to have smooth form 
finish, as shown on Drawings. 

 
C. Smooth Form Finish: 

 
1. Form facing shall produce smooth, hard, uniform texture on concrete.  Use plywood or 

fiberboard linings or forms in as large sheets as practicable, and with smooth, even edges 
and close joints. 

 
2. Patch tie holes and defects.  Rub fins and joint marks with wooden blocks to leave 

smooth, unmarred finished surface. 
 
3. Provide smooth form finish on the wet face of formed surfaces of water-holding 

structures, and of other formed surfaces not concealed from view by earth in completed 
structure, except where otherwise indicated on Drawings.  Walls that will be exposed after 
future construction, at locations indicated on Drawings, shall have smooth form finish.  
Smooth form finish on exterior face of exterior walls shall extend 2 feet below final top of 
ground elevation.  Exterior face of all perimeter grade beams shall have smooth form 
finish for full depth of grade beam. 

 
D. Rubbed Finish: 

 
1. Use plywood or fiberboard linings or forms in as large sheets as practicable, and with 

smooth, even edges and close joints. 
 
2. Remove forms as soon as practicable, repair defects, wet surfaces, and rub with No. 16 

carborundum stone or similar abrasive.  Continue rubbing sufficiently to bring surface 
paste, remove form marks and fins, and produce smooth, dense surface of uniform color 
and texture.  Do not use cement paste other than that drawn from concrete itself.  Spread 
paste uniformly over surface with brush.  Allow paste to reset, then wash surface with 
clean water. 

 
3. Use rubbed finish at locations indicated on Drawings, except where rubbed finish is 

indicated for a wall which will be containing a liquid, use spray-applied coating. 
 

 E. Spray-applied Coating:  At Contractor's option, in lieu of rubbed finish, spray-applied 
coating may be applied after defects have been repaired and fins removed.  Remove form oil, 
curing compound and other foreign matter that would prevent bonding of coating.  Apply coating 
in uniform texture and color in accordance with coating manufacturer's instructions. 

 
 F. Related Unformed Surfaces:  Tops of piers, walls, bent caps, and similar unformed 

surfaces occurring adjacent to formed surfaces shall be struck smooth after concrete is placed. 
 Float unformed surfaces to texture reasonably consistent with that of formed surfaces.  
Continue final treatment on formed surfaces uniformly across unformed surfaces. 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                                             CONCRETE FINISHING 

03345 
03/02/15 

 
3.4 HOT WEATHER FINISHING  
 

A. When hot weather conditions exist, as defined by Section 03310 - Structural Concrete and as 
judged by the Owner, apply evaporation retardant to the surfaces of slabs, topping and concrete 
fill placements immediately after each step in the finishing process has been completed. 

 
3.5 FINISHING SLABS AND SIMILAR FLAT SURFACES TO CLASS A, B AND C TOLERANCES 
 

A. Apply Class A, B and C finishes at locations indicated on Drawings. 
 
B. Shaping to Contour:  Use strike-off templates or approved compacting-type screeds riding on 

screed strips or edge forms to bring concrete surface to proper contour.  See Section 03100 - 
Concrete Formwork for edge forms and screeds. 

 
C. Consolidation and Leveling: Concrete to be consolidated shall be as stiff as practicable 

Thoroughly consolidate concrete in slabs and use internal vibration in beams and girders of 
framed slabs and along bulkheads of slabs on grade.  Consolidate and level slabs and floors 
with vibrating bridge screeds, roller pipe screeds or other approved means.  After consolidation 
and leveling, do not permit manipulation of surfaces prior to finishing operations. 

 
D. Tolerances for Finished Surfaces:  Check tolerances by placing straightedge of specified length 

anywhere on slab.  Gap between slab and straightedge shall not exceed tolerance listed for 
specified class. 

 
 Straightedge  Length Tolerance 
 Class           in Feet             in Inches 
 
 A 10 1/8 
 B 10 1/4 
 C 2 1/4 
 

E. Raked Finish:  After concrete has been placed, struck off, consolidated and leveled to Class C 
tolerance, roughen surface before final set. Roughen with stiff brushes or rakes to depth of 
approximately 1/4 inch.  Notify Engineer prior to placing concrete requiring initial raked surface 
finish so that acceptable raked finish standard may be established for project.  Protect raked, 
base-slab finish from contamination until time of topping.  Provide raked finish for following: 

 
1. Surfaces to receive bonded concrete topping or fill. 
 
2. Steep ramps, as noted on Drawings. 
 
3. Additional locations as noted on Drawings. 

 
F. Float Finish: 

 
1. After concrete has been placed, struck off, consolidated and leveled, do not work further 

until ready for floating.  Begin floating when water sheen has disappeared, or when mix 
has stiffened sufficiently to permit proper operation of power-driven float.  Consolidate 
surface with power-driven floats.  Use hand floating with wood or cork-faced floats in 
locations inaccessible to power-driven machine and on small, isolated slabs. 

 
2. After initial floating, re-check tolerance of surface with 10-foot straightedge applied at not 

less than two different angles.  Cut down high spots and fill low spots to Class B 
tolerance.  Immediately re-float slab to a uniform, smooth, granular texture. 

 
3. Provide float finish at locations not otherwise specified and not otherwise indicated on 
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Drawings. 
 

G. Trowel Finish: 
 

1. Apply float finish as previously specified.  After power floating, use power trowel to 
produce smooth surface which is relatively free of defects but which may still contain 
some trowel marks.  Do additional trowelings by hand after surface has hardened 
sufficiently.  Do final troweling when ringing sound is produced as trowel is moved over 
surface.  Thoroughly consolidate surface by hand troweling operations. 

 
2. Produce finished surface free of trowel marks, uniform in texture and appearance and 

conforming to Class A tolerance.  On surfaces intended to support floor coverings, 
remove defects which might show through covering by grinding. 

 
3. Provide trowel finish for floors which will receive floor covering and additional locations 

indicated on Drawings. 
 

H. Broom or Belt Finish: 
 

1. Apply float finish as previously specified.  Immediately after completing floated finish, 
draw broom or burlap belt across surface to give coarse transverse scored texture. 

 
2. Provide broom or belt finish at locations indicated on Drawings. 

 
3.6 FINISHING SLABS AND SIMILAR FLAT SURFACES TO "F-NUMBER SYSTEM" FINISH 
 

A. Shaping to Contour:  Use strike-off templates or approved compacting-type screeds riding on 
screed strips or edge forms to bring concrete surface to proper contour.  Edge forms and 
screeds:  Conform to Section 03100 - Concrete Formwork. 

 
B. Consolidation and Leveling:  Concrete to be consolidated shall be as dry as practicable. 

Thoroughly consolidate concrete in slabs and use internal vibration in beams and girders of 
framed slabs and along bulkheads of slabs on grade.  Consolidate and level slabs and floors 
with vibrating bridge screeds, roller pipe screeds or other approved means.  After consolidation 
and leveling, do not manipulate surfaces prior to finishing operations. 

 
C. Tolerances for Finished Surfaces:  Independent testing laboratory will check floor flatness and 

levelness in accordance with Paragraph 3.12, Field Quality Control. 
 
D. Float Finish: 

 
1. After concrete has been placed, struck off, consolidated and leveled, do not work further 

until ready for floating.  Begin floating when water sheen has disappeared, or when mix 
has stiffened sufficiently to permit proper operation of power-driven float.  Consolidate 
surface with power-driven floats.  Use hand floating with wood or cork-faced floats in 
locations inaccessible to power-driven machine and on small, isolated slabs. 

 
2. Check tolerance of surface after initial floating with a 10-foot straightedge applied at not 

less than two different angles.  Cut down high spots and fill low spots.  Immediately re-
float slab to uniform, smooth, granular texture to FF20/FL17 tolerance, unless shown 
otherwise on Drawings. 

 
3. Provide "F-Number System" float finish at locations indicated on Drawings. 
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E. Trowel Finish: 
 

1. Apply float finish as previously specified.  After power floating, use power trowel to 
produce smooth surface which is relatively free of defects but which may still contain 
some trowel marks.  Do additional trowelings by hand after surface has hardened 
sufficiently.  Do final troweling when ringing sound is produced as trowel is moved over 
surface.  Thoroughly consolidate surface by hand troweling operations. 

 
2. Produce finished surface free of trowel marks, uniform in texture and appearance and 

conforming to an FF25/FL20 tolerance for slabs on grade and FF25/FL17 for elevated 
slabs, unless shown otherwise on Drawings.  On surfaces intended to support floor 
coverings, remove defects, which might show through covering, by grinding. 

 
3. Provide "F-Number System" trowel finish at locations indicated on Drawings. 

 
3.7 BONDED CONCRETE TOPPING AND FILL 
 

A. Surface Preparation: 
 

1. Protect raked, base-slab finish from contamination until time of topping.  Mechanically 
remove oil, grease, asphalt, paint, clay stains or other contaminants, leaving clean 
surface. 

 
2. Prior to placement of topping or fill, thoroughly dampen roughened slab surface and leave 

free of standing water.  Immediately before topping or fill is placed, scrub coat of bonding 
grout into surface.  Do not allow grout to set or dry before topping or fill is placed. 

 
B. Concrete Fill: 

 
1. Where concrete fill intersects a wall surface at an angle steeper than 45 degrees from 

vertical, provide a 1.5-inch deep keyway in the wall at the point of intersection; size 
keyway so that no portion of the concrete fill is less than 1.5 inches thick.  Form keyway in 
new walls; create by sawcutting the top and bottom lines and chipping in existing walls. 

 
2. Apply wood float finish to surfaces of concrete fill. 
 
3. Provide concrete fill at locations shown on Drawings. 

 
C. Bonded Concrete Topping in Bottom of Clarifiers and Thickeners: 

 
1. Minimum thickness of concrete topping:  1 inch.  Maximum thickness when swept in by 

clarifier and thickener equipment:  3 inches. 
 
2. Compact topping and fill by rolling or tamping, bring to established grade, and float.  

Topping grout placed on sloping slabs shall proceed uniformly from the bottom of the slab 
to the top, for the full width of the placement.  Coat surface with evaporation retardant as 
needed between finishing operations to prevent plastic shrinkage cracks. 

 
3. Screed topping to true surface using installed equipment.  Protect equipment from 

damage during sweeping-in process.  Perform sweeping-in process under supervision of 
equipment manufacturer's factory representative.  After topping has been screeded, apply 
wood float finish.  During finishing, do not apply water, dry cement or mixture of dry 
cement and sand to the surface. 

 
4. As soon as topping or fill finishing is completed, coat surface with curing compound.  After 

the topping is set and sufficiently hard in clarifiers and where required by the Owner, fill 
the tank with sufficient water to cover the entire floor for 14 days. 
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5. Provide bonded concrete topping in bottom of all clarifiers and thickeners. 

 
3.8 EPOXY PENETRATING SEALER 
 

A. Surfaces to receive epoxy penetrating sealer:  Apply wood float finish.  Clean surface and 
apply sealer in compliance with manufacturer's instructions. 

 
B. Rooms with concrete curbs or bases:  Continue application of floor coating on curb or 

base to its juncture with masonry wall.  Rooms with solid concrete walls or wainscots:  
Apply minimum 2-inch-high coverage of floor coating on vertical surface. 

 
C. Mask walls, doors, frames and similar surface to prevent floor coating contact. 
 
D. When coving floor coating up vertical concrete walls, curbs, bases or wainscots, use 

masking tape or other suitable material to keep a neat level edge at top of cove. 
 
E. Provide epoxy penetrating sealer at locations indicated on Drawings. 

 
3.9 EPOXY FLOOR TOPPING 
 

A. Surfaces to receive epoxy floor topping:  Apply wood float finish unless recommended otherwise 
by epoxy floor topping manufacturer.  Clean surface and apply epoxy floor topping in 
compliance with manufacturer's recommendations and instructions.  Thickness of topping:  1/8 
inch. 

 
B. Rooms with concrete curbs or bases:  Continue application of floor coating on curb or base to 

its juncture with masonry wall.  Rooms with solid concrete walls or wainscots:  apply 2-inch-high 
coverage of floor coating on vertical surface. 

 
C. Mask walls, doors, frames and similar surfaces to prevent floor coating contact. 
 
D. When coving floor coating up vertical concrete walls, curbs, bases or wainscots, use masking 

tape or other suitable material to keep a neat level edge at top of cove. 
 
E. Finished surface shall be free of trowel marks and dimples. 
 
F. Provide epoxy floor topping at locations indicated on Drawings. 

 
3.10 SEALER/DUSTPROOFER 
 

A. Where sealer or sealer/dustproofer is indicated on Drawings, just prior to completion of 
construction, apply coat of specified clear sealer/dustproofing compound to exposed interior 
concrete floors in accordance with manufacturer's instructions. 

 
3.11 NONSLIP FINISH 
 

A. Apply float finish as specified.  Apply two-thirds of required abrasive aggregate by method that 
ensures even coverage without segregation and re-float.  Apply remainder of abrasive 
aggregate at right angles to first application, using heavier application of aggregate in areas not 
sufficiently covered by first application.  Re-float after second application of aggregate and 
complete operations with troweled finish.  Perform finishing operations in a manner that will 
allow the abrasive aggregate to be exposed and not covered with cement paste. 

 
B. Provide non-slip finish at locations indicated on Drawings. 

 
3.12 FIELD QUALITY CONTROL 
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A. Flatness and levelness of slabs and similar flat surfaces that are indicated on Drawings to 

receive "F-Number System" finish will be checked by independent testing laboratory employed 
by Owner in accordance with Section 01410 - Testing Laboratory Services. 

 
B. Tolerances for "F-Number System" finished surfaces: 

 
1. Floor tolerance shall be determined in accordance with ASTM E1155. 
 
2. Floor flatness and levelness tolerances: 

 
a. FF defines maximum floor curvature allowed over 24 inches.  Computed on the 

basis of successive 12-inch elevation differentials, FF is commonly referred to as 
the "flatness F-Number." 

 
   FF  = 4.57                                               
   Maximum difference in elevation, in decimal inches, between successive 12" 

elevation differences. 
 

b. FL defines relative conformity of floor surface to horizontal plane as measured over 
10-foot distance.  FL is commonly referred to as "levelness F-number." 

 
   FL  = 12.5                                  
   Maximum difference in elevation, in inches,  
   between two points separated by 10 feet. 
 

3. Achieve specified overall slab tolerance.  Minimum local tolerance (1/2 bay, unless 
otherwise designated by Engineer):  2/3 of specified tolerance. 

 
4. Tolerance for floated finish:  FF20/FL17, unless otherwise shown on Drawings. 
 
5. Tolerance for troweled finish:  FF25/FL20 for slabs on grade, and FF25/FL17 for elevated 

slabs, unless otherwise shown on Drawings. 
 
3.13 CURING 
 

A. Conform to requirements of Section 03370 - Curing Concrete. 
 

 
END OF SECTION 
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SECTION 03370 

 
CONCRETE CURING 

 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Curing of structural concrete. 
 
1.2 MEASURMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
1.3 REFERENCES 
 

A. ACI 308 - Standard Practice for Curing Concrete. 
 
B. ASTM C171 - Standard Specifications for Sheet Materials for Curing Concrete. 
 
C. ASTM C309 - Standard Specification for Liquid Membrane-Forming Compounds for Curing 

Concrete. 
 
D. ASTM D44587 - Conducting Tests on Paint and Related Coatings and Materials Using a 

Fluorescent UV-Condensation Light-and Water-Exposure Apparatus. 
 
1.4 DEFINITIONS 
 

A. Mass Concrete:  Concrete sections 4 feet or more in least dimension. 
 
1.5 SUBMITTALS 
 

A. Conform to Section 01300 - Submittals. 
 
B. Product Data:  Submit description of proposed curing method for concrete.  When use of 

membrane-forming compound is proposed, submit manufacturer's technical information 
including material specifications, installation instructions and recommendations, and evidence 
that compound is satisfactory for intended application.  State locations where curing compound 
will be used. 

 
C. When membrane-forming compounds are to be used, submit certification by the manufacturer 

of compliance with specified requirements and compatibility with toppings, coatings, finishes, 
and adhesives to be applied. 

 
PART 2 –PRODUCTS 
 
2.1 MATERIALS 
 

A. Membrane-forming Curing Compound:  Conform to ASTM C309, Type 1D, and following 
requirements. 
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1. Minimum solids content:  30 percent. 
 
2. Compound shall not permanently discolor concrete.  When used for liquid- containing 

structures, curing compound shall be white-pigmented. 
 
3. When used in areas that are to be coated, or that will receive topping or floor covering, 

material shall not reduce bond of coating, topping, or floor covering to concrete.  Curing 
compound manufacturer's technical information shall state conditions under which 
compound will not prevent bond. 

 
4. Conform to local, state and federal solvent emission requirements. 

 
B. Clear Curing and Sealing Compound (VOC Compliant):  Conform to ASTM C309, Type 1, Class 

B, and the following requirements:  30 percent solids content minimum; non-yellowing under 
ultraviolet light after 500-hour test in accordance with ASTM D4587. Sodium silicate compounds 
are not permitted.  Conform to local, state and federal solvent emission requirements. 

 
C. Sheet Material for Curing Concrete:  ASTM C171; waterproof paper, polyethylene film or white 

burlap-polyethylene sheeting. 
 
D. Curing Mats (for use in Curing Method 2):  Heavy shag rugs or carpets, or cotton mats quilted at 

4 inches on center; 12 ounce per square yard minimum weight when dry. 
 
E. Water for curing:  Clean and potable. 

 
PART 3 –EXECUTION  
 
3.1 CURING PROCEDURES 
 

A. Comply with ACI 308 and the requirements specified herein.  Protect freshly-deposited concrete 
from premature drying and excessively hot or cold temperatures.  Maintain minimal moisture 
loss and relatively constant temperature during time necessary for hydration of cement and 
proper hardening of concrete. 

 
B. Unformed Surfaces:  For concrete surfaces not in contact with forms, use one of following 

procedures immediately after completion of placement and finishing. 
 

1. Ponding or continuous sprinkling. 
 
2. Absorptive mat or fabric kept continuously wet. 
 
3. Sand or other covering kept continuously wet. 
 
4. Continuous steam bath (not exceeding 150 degrees F at surface of concrete). 
 
5. Vapor mist bath. 
 
6. Membrane-forming curing compound applied according to manufacturer's 

recommendations.  After the curing compound has dried, wet slab surfaces and cover 
with waterproof paper, polyethylene film, or white burlap-polyethylene sheeting after the 
application of the curing compound.  Tape sheet seams together and provide sufficient 
weights to keep the sheeting in place.  Rewet the slab surface if the sheeting becomes 
dislodged, and replace the sheeting. 

 
7. Other moisture-retaining coverings as approved by Owner. 

 
C. Restrictions on Use of Curing Compounds:  Unless curing compound manufacturer certifies that 

curing compound will not prevent bond to cured surface, do not use curing compound on 
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surfaces that will be rubbed or receive additional concrete, mortar, topping, terrazzo or other 
cementitious finishing materials, on slabs under resilient floors or built-up roofing, or on surfaces 
to be waterproofed, sealed, hardened or painted. 

 
D. Curing and Sealing Compounds:  At locations indicated, cure exposed interior slabs and 

troweled slabs receiving mastic-applied adhesives with specified clear curing and sealing 
compound in accordance with manufacturer's recommendations.  Do not store materials directly 
on curing membranes.  Use plywood to protect curing membrane from damage.  Immediately 
repair membranes damaged by foot traffic or other operations. 

 
E. Duration of Curing:  Continue curing until cumulative number of days or fractions of days during 

which ambient temperature is above 50 degrees F has totaled 7.  Continue curing of water-
retaining structures for a total of 14 days.  When high-early-strength concrete has been used, 
continue curing for total of 3 days.  Prevent rapid drying at end of curing period. 

 
F. Formed Surfaces:  During the curing period keep wet steel forms heated by sun and wood 

forms in contact with concrete.  When forms are to be removed during curing period, employ 
curing materials or methods immediately.  Continue such curing for remainder of curing period. 

 
G. Temperature: 

 
1. Cold Weather:  When mean daily temperature of atmosphere is less than 40 degrees F, 

maintain temperature of concrete between 50 and 70 degrees F for required curing 
period.  When necessary, make arrangements for heating, covering, insulating or housing 
concrete work in advance of placement to maintain required temperature and moisture 
conditions.  Prevent damage or injury due to concentration of heat.  When combustion 
heaters are necessary in enclosed or protected area where concrete slabs are being 
placed, vent heaters. 

 
2. Hot Weather:   In advance of placement make arrangements for shading, fog spraying, 

sprinkling, ponding or installation of windbreaks or wet covering of light color.  Take such 
protective measures as quickly as concrete hardening and finishing operations will allow. 

 
3. Temperature Changes:  Control so rate of change in temperature of concrete is as 

uniform as possible.  Do not permit temperature change to exceed 5 degrees F in any 
one hour or 50 degrees F in any 24-hour period. 

 
H. Protection from Mechanical Injury:  During curing period, protect concrete from damaging 

mechanical disturbances, particularly load stresses, heavy shock, and excessive vibration.  
Protect finished concrete surfaces from damage caused by construction equipment, materials 
or methods, and by rain or running water.  Do not load self-supporting structures in a way that 
overstresses concrete. 

 
3.2 CURING MASS CONCRETE 
 

A. Observe the following additional restrictions when curing mass concrete. 
 

1. Minimum curing period:  2 weeks. 
 
2. When ambient air temperature falls below 32 degrees F, protect surface of concrete 

against freezing. 
 
3. Do not use steam or other curing methods that will add heat to concrete. 
 
4. Keep forms and exposed concrete continuously wet for at least the first 48 hours after 

placing, and whenever surrounding air temperature is above 90 degrees F during final 
curing period. 
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5. During 2-week curing period, provide necessary controls to prevent ambient air 
temperature immediately adjacent to concrete from falling more than 30 degrees F in 24 
hours. 

 
 

END OF SECTION 
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SECTION 03600 

 
STRUCTURAL GROUT  

 
 
PART 1  –  G E N E R A L  
 
1.1 SECTION INCLUDES 
 

A. Non-shrink grout used wherever grout is shown in the Documents, unless another type is 
specifically referenced.  Two classes of non-shrink grout (Class I and II) and areas of 
application are specified. 

 
1.2 MEASUREMENT AND PAYMENT 
 

A. Unit prices. 
 

1. Refer to Section 01200 – Measurement and Payment, for unit price procedures. 
 
B. Stipulated Price (Lump Sum). If the Contract is a Stipulated Price Contract, payment for work in 

this section is included in the total Stipulated Price. 
 
1.3 REFERENCES 
 

A. CRD-C621 - Corps of Engineers Specification for Non-shrink Grout 
 
B. ASTM C109 - Test Method for Compressive Strength of Hydraulic Cement Mortars (Using 2-in 

or 50-mm Cube Specimens) 
 
C. ASTM C230 - Specifications for Flow Table for use in Tests of Hydraulic Cement 
 
D. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement Grout (Non-shrink) 

 
1.4 SUBMITTALS 
 

A. Conform to Section 01300 - Submittals. 
 
B. Quality Control: 

 
1. The Contractor shall submit manufacturer's literature certifying compliance with the 

specified properties for Class I and II grouts. 
 
2. The Contractor shall submit manufacturer's literature containing instructions and 

recommendations on the mixing, handling, placement and appropriate uses for each type 
of grout used in the work. 

 
C. The Contractor shall submit manufacturer's written warranty as specified. 

 
1.5 QUALITY CONTROL 
 

A. Field Tests: 
 

1. Compression test specimens will be taken during construction from the first placement of 
each type of grout, and at intervals thereafter as selected by the Owner to ensure 
continued compliance with these Specifications.  The specimens will be made by the 
Owner or its representative. 



BOYS AND GIRLS CLUB 
CITY OF WESLACO – PLANNING AND CODE ENFORCEMENT                                           STRUCTURAL GROUT 

03600 
03/02/15 

 
2. Compression tests and fabrication of specimens for non-shrink grout will be performed as 

specified in ASTM C109 at intervals during construction as selected by the Owner.  A set 
of three specimens will be made for testing at 7 days, 28 days, and each additional time 
period as appropriate. 

 
3. Grout already placed which fails to meet the requirements of these Specifications is 

subject to removal and replacement no additional cost to the Owner. 
 
4. The cost of laboratory tests on grout will be borne by the Owner, but the Contractor shall 

assist the Owner in obtaining specimens for testing.  However, the Contractor shall be 
charged for the cost of any additional tests and investigation on work performed which 
does not meet the Specifications.  The Contractor shall supply materials necessary for 
fabricating the test specimens. 

 
B. Warranty: 

 
1. Provide 1-year warranty for work provided under this Section. 
 
2. Manufacturer's warranty shall not contain a disclaimer limiting responsibility to only the 

purchase price of products or materials furnished. 
 
3. Manufacturer shall warrant participation with Contractor in replacing or repairing grout 

found to be defective due to faulty materials, as determined by industry standard test 
methods. 

 
PART 2 –PRODUCTS  
 
2.1 APPLICATION 
 

 The following is a listing of typical applications and the corresponding type of grout which is to 
be used.  Unless indicated otherwise, grouts shall be provided as listed below whether or not 
called for on the Drawings. 

 
Application:   
 
Structural member base plates  
 
Storage tanks and other equipment  
 
Filling blockout spaces for embedded items such 
as railing posts, gate guide frames, etc. 
 
Under precast concrete elements 
 
Toppings and concrete fill less than 3 inches 
thick 
 
Application:   
 
Toppings and concrete fill greater than 3 inches 
thick 
 
Any application not listed above, where grout is 
called for on the Drawings 
    

Type of Grout   
 
Non-shrink Class II 
 
Non-shrink Class I 
 
Non-shrink Class II (Class I where 
placement time exceeds 15 minutes) 
 
 
Non-shrink Class I 
 
Concrete Topping per Section 03310 
and Section 03345 
 
Type of Grout   
 
Concrete Fill per Section 03310 and 
Section 03345 
 
Non-shrink Class I, unless noted 
otherwise 
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2.2 PREPACKAGED GROUTS 
 

A. Basic Requirements for Cementitious Non-Shrink Grout 
 

1. Provide prepackaged non-shrink grout that is inorganic, flowable, non-gas-liberating, non-
metallic, and cement-based, requiring only the addition of water.   

 
2. Deliver grout in original packaging with manufacturer's instructions printed on each 

container. 
 
3. Select the specific formulation for each class of non-shrink grout specified to conform to 

that recommended by the manufacturer for the particular application. 
 
4. Compressive strength at 28 days:  7000 psi minimum. 
 
5. Do not use a grout for which the non-shrink property is based on a chemically generated 

gas or gypsum expansion. 
 

B. Class I Non-Shrink Grout: 
 

1. Supply Class I Grout conforming to these specifications and to CRD-C621 and ASTM 
C1107 Grade C and B (as modified below) when tested using the amount of water 
needed to achieve the following properties: 

 
a. Fluid consistency (20 to 30 seconds) per CRD-C611 at initial testing. 
 
b. Fluid consistency (45 seconds) per CRD-C611 at 30 minutes after mixing. 
 
c. At temperatures of 45, 73.4, and 95 degrees F. 

 
2. To satisfy non-shrink requirements, the length change from placement to time of final set 

shall not have a shrinkage greater than the amount of expansion measured after final set 
at 3 and 14 days.  The expansion at 3 and 14 days shall not exceed the 28-day 
expansion.  

 
3. Fluid grout shall pass through the flow cone, with a continuous flow, 1 hour after mixing. 
 
4. Demonstrate in tests that grout maintains contact with the baseplate to provide an 

minimum effective bearing area of 95 percent of the gross contact area after final set. 
 
5. The grout packaging shall list weight, maximum amount of mixing water to be used, 

maximum usable working time (pot life) at flowable consistency, and temperature 
restrictions for preparation and placement within which grout will meet specified 
requirements.   

 
C. Class II Non-Shrink Grout: 

 
1. Supply Class II Grout confirming to ASTM C1107 and the following requirements when 

tested using the amount of water needed to achieve the following properties: 
 

a. Flowable consistency: 140 percent flow on ASTM C 230, five drops in 30 seconds. 
 
b. Fluid working time: 15 minutes, minimum. 
 
c. Flowable duration: 30 minutes, minimum. 
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2. When tested, the grout shall not bleed at maximum allowed water. 
 
2.3 CURING MATERIALS 
 

A. Curing materials:  As specified in Section 03370 - Concrete Curing and as recommended by the 
manufacturer of prepackaged grouts. 

 
2.4 CONSISTENCY 
 

A. Mix grouts to the consistency necessary to completely fill the space to be grouted.  Dry pack 
consistency is such that the grout is plastic and moldable but will not flow.  Where "dry pack" is 
called for in the Contract Documents, it shall mean a grout of that consistency; the type of grout 
to be used shall be as specified herein for the particular application. 

 
 
PART 3 –EXECUTION  
 
3.1 PREPARATION 
 

A. Verify that base concrete or masonry has attained design strength before grout is placed. 
 
B. When cementitious grouts are used on concrete surfaces, saturate the concrete surface with 

water for 24 hours prior to placement of cement-based grout.  Upon completion of saturation 
period remove excess water prior to grouting.  

 
3.2 GROUTING PROCEDURES 
 

A. Prepackaged Grouts:  Perform mixing, surface preparation, handling, placing, consolidation, 
curing, and other means of execution for prepackaged grouts according to the written 
instructions of the manufacturer.  Use prepackaged materials in the quantities and proportions 
as directed by the manufacturer unless there is certified test data verifying that the specified 
properties are attained by modified mix. 

 
3.3 CONSOLIDATION 
 

A. Place grout in such a manner, for the consistency necessary for each application, so as to 
assure that the space to be grouted is completely filled. 

 
 

END OF SECTION 
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	A. Work of the contract is for the construction of City of Weslaco’s Boys and Girls Club.

	1.03 CASH ALLOWANCES
	A. Include the Cash Allowances shown in the General Conditions prepared by Alcocer Garcia Associates.

	1.04 ALTERNATES
	A. Include this Alternate and as shown in the Proposal.
	1.05 OWNER FURNISHED PRODUCTS
	A. The Owner will furnish no products.
	1.06 OWNER FURNISHED UTILITIES
	A. The Owner will furnish no utilities.

	1.07 WORK SEQUENCE
	A. Work sequence will be the responsibility of the Contractor using good construction practices.
	B. Coordination of the Work: Refer to Section 01312 – Coordination and Meetings.

	1.08 CONTRACTOR USE OF PREMISES
	A. Comply with procedures for access to the site and Contractor's use of rights-of-way as specified in Section 01145 - Use of Premises.
	B. Construction Operations:  Limited to Owner's rights-of-way provided by Owner.
	C. Utility Outages and Shutdown:  Provide notification to the Owner and private utility companies (when applicable) a minimum of 48 hours, excluding weekends and holidays, in advance of required utility shutdown.  Coordinate all work as required.

	1.09 WARRANTY
	A. Comply with warranty requirements in accordance with Document 00700 - General Conditions.
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	SECTION 01577
	STRAW BALE FENCE

	01578 Control of Groundwater and Surface Water
	01610 Basic Product Requirements
	01630 Product Substitution Procedures
	1.01 SECTION INCLUDES
	A. Options for making product or process selections.
	B. Procedures for proposing equivalent construction products or processes.

	1.02 DEFINITIONS
	A. Product:  Means materials, equipment, or systems incorporated into the Project.  Product does not include machinery and equipment used for production, fabrication, conveying, and erection of the Work.  Products may also include existing materials ...
	B. Process:  Any proprietary system or method for installing system components resulting in an integral, functioning part of the Work.  For this Section, the word Product includes Processes.

	1.03 SELECTION OPTIONS
	A. Approved Products:  Construction products or processes of certain manufacturers or suppliers designated in the Specifications followed by the words "or approved equal."  Approval of alternate products or processes not listed in the Specifications ...
	B. Product Compatibility:  To the maximum extent possible, provide products that are of the same type or function from a single manufacturer, make, or source.  Where more than one choice is available as a Contractor's option, select a product which i...

	1.04 CONTRACTOR'S RESPONSIBILITY
	A. The Contractor's responsibility related to product options and substitutions is defined in General Conditions.
	B. Furnish information the Architect/Engineer deems necessary to judge equivalency of the alternate product.
	C. Pay for laboratory testing, as well as any other review or examination costs, needed to establish the equivalency between products in order to obtain information upon which the Engineer can base a decision.
	D. If the Engineer determines that an alternate product is not equal to that named in the Specifications, the Contractor shall furnish the specified products.

	1.05 ENGINEER'S REVIEW
	A. Alternate products or processes may be used only if approved in writing by the Engineer.  The Engineer's determination regarding acceptance of a proposed alternate product is final.
	B. Alternate products will be accepted if the product is judged by the Engineer to be equivalent to the specified product or to offer substantial benefit to the Owner.
	C. The Owner retains the right to accept any product or process deemed advantageous to the Owner, and similarly, to reject any product or process deemed not beneficial to the Owner.

	1.06 SUBSTITUTION PROCEDURE
	A. Collect and assemble technical information applicable to the proposed product to aid in determining equivalency as related to the approved product specified.
	B. Submit a written request for a construction product to be considered as an alternate product.
	C. Submit the product information after the effective date of the Agreement.
	D. Submit 5 copies of each request for alternate product approval.  Include the following information:
	1. Complete data substantiating compliance of proposed substitution with Contract Documents.
	2. For products:
	a. Product identification, including manufacturer's name and address.
	b. Manufacturer's literature with product description, performance and test data, and reference standards.
	c. Samples, as applicable.
	d. Name and address of similar projects on which product was used and date of installation.  Include the name of the Owner, Architect/Engineer, and installing contractor.

	3. For construction methods:
	a. Detailed description of proposed method.
	b. Drawings illustrating methods.

	4. Itemized comparison of proposed substitution with product or method specified.
	5. Data relating to changes in construction schedule.
	6. Relation to separate contracts, if any.
	7. Accurate cost data on proposed substitution in comparison with product or method specified.
	8. Other information requested by the Engineer.

	E. Approved alternate products will be subject to the same review process as the specified product would have been for shop drawings, product data, and samples.
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