Generic Specification for Fabricating and Constructing 

Precast Concrete Pavement Systems

Prepared by the AASHTO TIG on PCPS Systems

AASHTO PCPS TIG-Approved on June 4, 2008 

[Insert Spec Number]
Introductory Note to Potential Users:

It is possible that additional items (beyond those described in this specification) will need to be specified for use in pavement construction projects incorporating precast concrete slabs for CPR repairs of asphalt-overlaid concrete pavement, as described in the Construction section of this specification.  Care must be taken to avoid double payment or other pay discrepancies 

The AASHTO TIG provides the following document as a guide or template for agencies to use in developing project-specific specifications. 

SCOPE

This specification provides details concerning the removal of existing pavement (if necessary) fabrication and installation of precast concrete highway pavement slabs, as shown on the plans.  The work shall include: saw cutting and removing existing pavement, fine grading, installation of dowels and tie bars, installation of slab support material (for grout-supported slabs), placement of precast slabs, installation of slab stabilization grout (for grade-supported slabs), and the installation of encasement grout around pavement hardware and fill grout in all blockouts; all of these items shall be performed in accordance with this specification.  

RELATED SPECIFICATIONS AND GUIDELINES

· Generic Specification for Precast Concrete Pavement System Approval

· Guidance and Considerations for the Design of Precast Concrete Pavement Systems

DESCRIPTION
Precast concrete pavement slabs shall be fabricated and installed in accordance with the contract documents.  If system pre-approval is required by the Agency, the precast concrete paving slab system selected must appear on the [insert Agency name]’s Approved List, entitled “[Precast Concrete Pavement Slab Systems] [insert spec number].”

MATERIALS

Concrete

Use concrete having the compressive strength required by [insert section numbers and titles for Precast Concrete from Agency specifications] unless noted otherwise in the contract documents or approved fabrication drawings.  For prestressed precast slabs, use concrete having the compressive strength requirements at release of prestress and at 28-days required by [insert section numbers and titles for Precast Prestressed Concrete from Agency specifications].  For precast slabs that will remain concrete-surfaced, use aggregate meeting the friction requirements of [insert section numbers and titles for Portland Cement Concrete and Portland Cement Concrete Pavement from Agency specifications].  [Optional: Friction aggregate type is identified in the contract documents by pay item.]

Reinforcement

Use bars meeting [insert section number and title for Epoxy-Coated or non-Epoxy Coated Bar Reinforcement from Agency specifications].  Provide the minimum concrete cover between any reinforcement and exposed surfaces of the slab required by [insert section number and title for Precast Concrete from Agency specifications].  
For non-prestressed systems, provide a mat of reinforcement with a size and spacing of steel (in both directions) that results in a ratio of steel area to concrete area of at least 0.0018 and a maximum center-to-center bar spacing in both directions of 450 mm [18 in].  
For prestressed systems that are pretensioned in one direction during fabrication, provide a mat of steel reinforcement in the non-prestressed direction that results in a ratio of steel area to concrete area of at least 0.0018.  
For prestressed systems utilizing post-tensioning, additional “bursting steel” reinforcement shall be provided in the anchor region, as specified by the post-tensioning anchorage supplier.
Use prestressing steel that meets the requirements of [insert section number and title for Prestressed Concrete from Agency specifications].  Prestressing tendons shall be either high-strength (Grade 270 or better) low-relaxation strand or high-strength (Grade 150 or better) threaded bars.   

The manufacturer may provide additional reinforcement based on jobsite loading conditions (e.g., when slabs must be loaded before full support is provided beneath the panels).
Post-Tensioning Materials

Post-tensioning ducts shall be rigid galvanized corrugated metal or rigid corrugated polypropylene.  The ducts shall have an inside diameter at least 10 mm [3/8-inch] larger than the nominal diameter of the post-tensioning strand.  Post-tensioning anchors shall be selected to match the post-tensioning tendon material used.

Encasement Materials for Pavement Hardware and Grout Fill Materials for Grout Ports, Lifting Inserts and Blockouts 
If the precast slab system requires the use of encasement material around the pavement hardware (e.g., dowels and tie bars) or to fill blockouts in the pavement (e.g., post-tensioning blockouts), use [insert approved list or reference to approved list of materials here] or an approved alternate prepackaged material.  If approved encasement and grout fill materials are prepared in accordance with their manufacturer’s written instructions, no further testing is required.  If the manufacturer’s written instructions are not followed, or if an alternate material is proposed for use, the material must meet the requirements of Table [insert designation of table shown below],  Encasement and Grout Fill Material Requirements, when testing in accordance with [insert designation and title of Agency Standard Specification for Concrete Repair Material].  Material submission instructions for testing and pre-approval can be found at [insert web address or other information].
Grout for Prestressing Tendons

Grout for prestressing tendons should be an approved prepackaged grout which meets the requirements for Class “C” grout according to the Post-Tensioning Institute’s “Guide Specification for Grouting of Post-Tensioned Structures.”  Grout shall be proportioned according to manufacturer recommendations. 

	TABLE [insert designation]
ENCASEMENT AND GROUT FILL MATERIAL REQUIREMENTS

	Property
	Minimum
	Maximum

	Compressive Strength, Opening to Traffic
	17 MPa [2500 psi]
	-

	Compressive Strength, 28-day
	28 MPa [4000 psi]
	-

	Expansion
	-
	0.40 %

	Contraction
	-
	0.05%

	Freeze-Thaw Loss (25 cycles at 10% NaCl)
	-
	1.0%

	Bond Strength (to dry PCC)
	2.1 MPa [300 psi]
	-

	Initial Set Time
	15 minutes
	-

	Chloride Content
	-
	0.05%

	Sulfate Content
	-
	5.0%


Slab-Stabilizing Grout Materials (for Grade-Supported Systems)

If the precast paving system requires the use of slab-stabilizing grout, use the mix design that was approved in the Systems Approval Process.  Slab-stabilizing grout must develop a minimum compressive strength of 4 MPa [600 psi] within 24 hours.
Slab-Supporting Grout (for Grout-Supported Systems)

If the precast paving system requires the use of slab-supporting grout, use the mix design that was approved in the Systems Approval Process.  Slab-supporting grout must develop a minimum compressive strength of 4 MPa [600 psi] within 24 hours.
Urethane Polymer (for Grout-Supported Systems)

If urethane polymer is proposed for use, ensure that the material meets the requirements of the following table.  The urethane polymer shall reach 90 percent of its full compressive strength within 15 minutes of being injected.

	TABLE [insert designation]

URETHANE POLYMER MATERIAL REQUIREMENTS

	Cured Property
	Minimum
	Maximum

	Compressive Strength (ASTM D-1621)
	60 psi
	130 psi

	Flexural Strength (ASTM D-790)
	80 psi
	180 psi

	Shear Strength (ASTM C-273)
	60 psi
	130 psi

	Recommended Density  (in situ) 
	4.0 lbs. per cu. ft.
	6.0 lbs. per cu. ft.

	
	
	

	
	
	

	
	
	


DRAWINGS
Apply [insert Agency Specification designation and title for Precast Concrete – General], except as noted herein.  Provide job-specific Slab Layout Drawings and Fabricator Working Drawings from the system designer (if appropriate) for each contract.  Use these drawings, in conjunction with approved Fabricator Standard Drawings, to manufacture the pavement slabs.  Copies of approved Fabricator Working Drawings will be returned to the system designer and manufacturer of the slabs.  If the manufacturer is not the system designer, include the manufacturer’s name, address and telephone number on the drawings.

FABRICATION
Approved precast concrete pavement slab systems can be supplied by any manufacturer appearing on [the Agency]’s Approved List entitled “[insert title],” provided they obtain approval from the system designer.  For precast pavement systems, the fabricator’s plant shall be a Precast/Prestressed Concrete Institute (PCI)-certified and/or National Precast Concrete Association (NPCA)-certified plant – or Agency certified.  
Apply [insert Agency Specification designation and title for Precast Concrete – General], except as noted herein.  
Tolerances
Tolerance requirements for precast slab fabrication are tighter than those typically specified for other precast products.  Fabrication tolerances for slab length and width must be + one-half of the specified maximum allowable joint width.  For example, if the maximum allowable transverse joint width is 13mm [½ in], the tolerance on slab length is + 6.5 mm [¼ in].  
Adjacent slab panel surfaces shall initially match to within 6 mm [¼ in], which implies a slab thickness tolerance of + 3 mm [1/8 in].  Tolerances of slab diagonals and edge sweep should also be specified to keep within the maximum allowable joint width. 
Texture

Apply [insert Agency Specification designation and title for Pavement Texturing] to the top surface of the slab.  If diamond grinding of the finished surface is anticipated, ensure that the diamond ground surface meets appropriate pavement friction specifications.
Curing

When membrane curing compound is the selected curing method and the slabs are exposed to sunlight while curing, use a white pigmented membrane curing compound from [the Agency]’s Approved list.

SAMPLING AND TESTING

Apply [insert Agency Specification designation(s) and title(s) for Precast Concrete and Prestressed Concrete – General].
MARKING

Apply [insert Agency Specification designation and title for Precast Concrete – General].
FINAL PRODUCTION INSPECTION

Apply [insert Agency Specification designation(s) and title(s) for Precast Concrete and Prestressed Concrete – General].
SHIPPING

Apply [insert Agency Specification designation and title for Precast Concrete – General].
BASIS OF ACCEPTANCE

Apply [insert Agency Specification designation and title for Precast Concrete – General], and the following:

· If required by the Agency, the precast concrete pavement system must appear on [the Agency]’s Approved List entitled “[insert Approved List title].”

· If the manufacturer is not the original designer of a proprietary precast paving system, written approval to use the system must be obtained from the system designer prior to manufacture.
CONSTRUCTION DETAILS
General

It is possible that the following items will need to be specified for use in pavement construction projects incorporating precast concrete slabs for CPR and pre-overlay repairs:

· [insert specification number and applicable title for fine-grading of existing subbase from Agency specifications].
· [insert specification number and applicable title for PCC pavement markout and repair from Agency specifications].
· [insert specification number and applicable title for full-depth PCC removal from Agency specifications].
· [if applicable, insert specification number and applicable title for drilling and anchoring longitudinal joint ties or applicable title for retrofit bars for tying the new slab(s) to existing pavement from Agency specifications].  Assume a 600-mm [24-in] spacing for quantity estimates.

· [insert specification number and applicable title for drilling and anchoring dowels for full-depth PCC pavement repairs or for retrofit dowels in PCC pavement from Agency specifications].
· [insert specification number and applicable title for slab support material (e.g., cementitious grout or urethane polymer) from Agency specifications].
· [insert specification number and applicable title for cleaning and filling joints and cracks in concrete pavement, ASTM D 6690 Type IV, for projects that are to remain concrete-surfaced from Agency specifications].
· [insert specification number and applicable title for cleaning, sealing and/or filling joints for projects receiving an HMA overlay from Agency specifications].
(Note: the list of work items provided above should be checked carefully to ensure that the specified work is clearly defined and is not covered under any standard specification, which might result in double payment).

Preconstruction Meeting

Convene a preconstruction meeting 7 to 14 calendar days before the planned start of slab installation with the installation contractor, Engineer, manufacturer, inspectors, system designer (if applicable), and any relevant subcontractors to review and coordinate all aspects of placement and inspection, including personnel requirements.  

Technical Assistance

Certain precast pavement systems feature processes that must be performed in accordance with the system designer’s instructions.  For these systems, the system designer must supply on-site technical assistance at the beginning of the installation until the Engineer determines that the assistance is no longer required.  Provide the approved system designer instructions to the Engineer at least 30 calendar days before starting work associated with slab installation.

Weather Limitations
Ensure that grout, backfill and other materials are suitable (based upon manufacturers’ recommendations) for the weather conditions that may exist at the time of installation.  Provide contingency instructions and/or alternate materials for potential extreme weather events.

OR

Apply [insert spec number, title  related to weather limitations from Agency Specifications].
Subbase Course

For new construction and add-on lanes, prepare the subbase as shown on the project plans according to [insert designation and title related to subbase course from Agency Specifications for new construction].
For pavement repairs, prepare the subbase course in accordance with the contract documents.  Fine-grade the subbase to achieve maximum uniform support.  Follow the system designer’s instruction for any final subbase preparation prior to slab installation.  Do not disturb the prepared surface before precast panel installation.

Slab Installation

Install slabs to the line and grade depicted in the contract documents within the tolerances specified in the contract documents and in accordance with the system designer’s instructions (if applicable).  Remove and reset precast slabs having a vertical differential greater than the tolerance shown in the contract documents prior to placement of backfill material, post-tensioning tendons, and bedding grouts.  

Set grade-supported slabs to achieve maximum contact with the prepared subbase. If necessary, remove the slab and fine-grade the subbase as necessary to achieve maximum contact.
Joints

Submit a proposed joint layout (Slab Layout Drawing) with the Fabricator Working Drawings that were submitted during the Approval Process (if applicable).  For prestressed precast systems, show the locations of the expansion joints in the Slab Layout Drawings.  Align joints both transversely and longitudinally between abutting precast slabs (do not stagger joints), except where approved on the joint layout.  

For precast prestressed systems, provide epoxy suitable for bonding hardened concrete to hardened concrete in the joints between panels.  Ensure that the epoxy has an adequate pot life such that initial post-tensioning can be applied prior to final set. 

For the addition of tied lanes, the transverse jointing in the precast system should match the transverse jointing type and pattern of the existing pavement as closely as possible.  If transverse joints are not exactly aligned, ensure that no longitudinal joint tie bars are placed between or within 400 mm [16 in] of the mismatched transverse joints.

Joint Widths
For jointed pavements remaining concrete-surfaced, install slabs such that joint widths between slabs conform to tolerances shown in the plans.  Based on experience, joint widths up to 10 mm [3/8 in] for transverse joints and 20 mm [¾ in] for longitudinal joints have provided satisfactory performance.  For jointed pavements receiving hot-mix asphalt (HMA) overlays, transverse joint widths of up to 20 mm [¾ in] have provided satisfactory performance.  

Vertical Alignment
Install slabs in accordance with the project specifications and system designer’s instructions (if appropriate) such that the vertical differential across any joint meets the tolerance specified in the plans.  Based on experience, a 6 mm [1/4 in] tolerance is acceptable for initial vertical alignment.

Installation and Stressing of Post-Tensioning Tendons

For systems which are post-tensioned after slab installation, install the post-tensioning tendons either segmentally during the slab installation process, or after all slabs of a particular post-tensioned section have been installed.  Use temporary post-tensioning as appropriate to sequentially tighten slabs together during installation.  Ensure that all post-tensioning ducts are free and clear of debris and water prior to installing the slabs.  
Encasing Pavement Hardware and Filling Blockouts
Install encasement material around pavement hardware (i.e., dowels, tie bars, etc.) in accordance with the system designer’s (if appropriate) instructions.  For post-tensioned systems, install grout fill material in blockouts only after final stressing of the post-tensioning tendons.  
Smoothness (Non-profilographed Pavement)
Test the entire longitudinal center of each travel lane, including ramps, with a straight edge (3-m [10-ft] minimum length) laid longitudinally.  Mark high and low pavement surface deviations that exceeding 3 mm [1/8 in] in 3 m [10 ft].  Diamond grind these deviations such that they do not exceed 3 mm [1/8 in] in 3 m [10 ft] when retested with the straight edge.
At the discretion of the Agency, the precast pavement surface may be opened to traffic prior to achieving the smoothness requirements if additional measures to achieve smoothness (e.g., diamond grinding) are necessary.

OR

Apply [insert designation and title related to surface smoothness requirements for non-profilographed concrete pavement from Agency Specifications].  At the discretion of the Agency, the precast pavement surface may be opened to traffic prior to achieving the smoothness requirements if additional measures to achieve smoothness (e.g., diamond grinding) are necessary.
Smoothness (Profilographed Pavement)

Divide each travel lane into reporting segments that are 160 m [500 ft] long. Group segments shorter than 160 m [500 ft] with previous or subsequent segments. Provide survey stationing and develop a reference system that allows easy association of profilograph data to the corresponding reporting segment.

Develop a profile trace for each wheelpath in each reporting segment in accordance with [insert Agency specification name and designation].  Determine an initial profile index (PI) for each reporting segment by averaging the PIs of the wheelpaths.  Provide the traces and initial PIs to the Engineer. The Engineer will identify bumps exceeding 10 mm [3/8 in] in 7.6 m [25 ft] on each profile trace.  Any bumps identified must be located and diamond ground to 10 mm [3/8 in] or less in 7.6 m [25 ft].
Payment adjustments for smoothness may be made at the discretion of the Agency, as indicated in the contract documents.

OR

Apply [insert designation and title related to profilograph testing from Agency Specifications].

Payment adjustments for smoothness may be made at the discretion of the Agency, as indicated in the contract documents.
Opening to Traffic

It is highly desirable to open precast slabs to traffic (including construction traffic) only after the following conditions are all met:

· Encasement material around the pavement hardware and grout fill material in blockouts obtains at least 17 MPa [2500 psi] compressive strength.

· Slab-supporting grout materials (when used) obtain at least 4 MPa (600 psi) compressive strength.

· All post-tensioning tendons have been stressed to their final level.

· Joints are sealed in accordance with [insert specification designation and title for Sealing Joints from Agency Specifications].

Work should be scheduled to minimize the exposure of precast paving slabs to traffic prior to installing encasement and grout fill materials and/or prior to post-tensioning (if applicable).  
Precast paving slabs may be opened to traffic before encasement and grout fill materials have been placed and before all post-tensioning tendons (if used) are stressed.  In such cases, unfilled slots and blockouts must not create a traffic hazard and, for post-tensioned slabs, a minimum of two “temporary” post-tensioning tendons should be stressed prior to opening to traffic to ensure monolithic action of the post-tensioned section.  Blockouts may be temporarily covered or filled with a removable material if post-tensioning cannot be completed prior to opening to traffic.  Encasement materials, post-tensioning tendons and grout fill materials should be installed as soon as possible, preferably within 24 hours of placing the first slab, and encasement materials must be allowed to develop at least 17MPa [2500 psi] compressive strength before re-opening the slabs to traffic.  

If slabs without installed encasement materials develop a vertical differential of more than 6 mm [1/4 in] across any joint prior to encasement material installation, these slabs must be removed and reset prior to installation of the encasement material.  
Post-tensioned sections should also be inspected for cracking due to delayed application of post-tensioning; damaged sections must be either replaced or repaired.  Post-tensioning tendons may be grouted after opening to traffic during a subsequent closure, but not more than seven (7) days after stressing of the post-tensioning tendons.  

Damaged or Defective Concrete

Repair or replace all damaged or defective concrete which occurs prior to final acceptance. Perform these repairs as described in the contract documents at no cost to the State.  Damage and defects include, but are not limited to, cracking, spalling, honeycombing, or imperfections caused by inadequate pavement protection, traffic, and/or construction practices. 
OR

Apply [insert spec number, title related to damaged or defective precast concrete from Agency Specifications].
METHOD OF MEASUREMENT

The work will be measured for payment as the number of square meters (or square yards) of precast concrete pavements slabs satisfactorily installed, measured to the nearest 0.1 m2 (or 0.1 yd2).

BASIS OF PAYMENT

The unit price bid shall include the cost of all engineering, design, fabrication, quality control, labor, material and equipment necessary to satisfactorily perform the work described in this specification, including technical assistance from the system designer, if necessary.  (Note:  This section should be carefully checked to avoid duplication or any other ambiguity of payment.)
Payment will be made under:

Item Number


Item





Pay Unit
[Insert agency item number]
Precast Concrete Pavement Slabs

Square Meters




[OR insert agency item designation]

[OR Square Yards] 
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