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SCOPE

This specification provides guidance for the identification of suitable projects for using precast concrete pavement slab systems, as well as guidance for determining the primary aspects of precast pavement system design (e.g., slab thickness, dowels and tie bars, joint sealing, smoothness and surface texture). The guidance provided is applicable to the following systems:
· Conventionally jointed precast concrete pavement systems

· Precast prestressed concrete pavement systems.

RELATED SPECIFICATIONS AND GUIDELINES

· Generic Specification for Precast Concrete Pavement System Approval

· Generic Specification for Fabricating and Constructing Precast Concrete Pavement Systems
PROJECT SELECTION
Background

Ever-increasing pressure to minimize lane closures has precipitated the need for rapid construction and rehabilitation techniques for portland cement concrete pavements.  During the last decade, the precast concrete industry has developed precast concrete pavement systems (PCPS) as alternatives to pavement construction using conventional and high-early strength (HES) concrete materials.  Properly designed and constructed installations to date have generally been successful, and the results of Heavy Vehicle Simulator (HVS) testing in California indicate the potential for long pavement life under very heavy traffic loads, although the long-term performance of precast concrete pavement systems has not been well-established.  More extensive implementation of precast concrete paving systems appears warranted, particularly in high-traffic areas where extended lane closures or traffic shifts would be required.

Precast concrete pavement systems can be specified for all or portions of any particular repair or reconstruction project.  Alternate bid provisions can be incorporated in project contract documents when it may be feasible to use precast slabs and/or other rapid construction techniques (such as HES concrete) in the same project.

Project Selection Considerations

Project selection should consider the following potential advantages of precast slabs:

· very high load carrying capacity;
· excellent concrete durability, resulting in significantly longer pavement life;
· potential elimination of early-age cracking;
· high assurance that lanes will be opened to traffic on time because risks of not achieving adequate strength in the allotted work window are eliminated; and
· potential for lower user delay costs and life cycle costs.

Precast concrete paving project selection should also consider the following:

· the need for quality control and assurance practices to ensure that grout, patching and other materials used as a part of the precast slab installation are of the same high quality as the precast slab concrete;
· the likelihood that surfaces of individual slabs may not exactly match each other or adjacent existing pavement, resulting in the need for grinding or other activities to meet specified smoothness requirements;
· the underlying base type and preparation may require special procedures and/or considerations for placement, drainage and stability; and

· the need to ensure that any materials used to stabilize or support the precast slabs are stable and erosion-resistant.
Economic Considerations

Precast concrete pavement construction may have a higher initial cost than pavement construction using conventional or HES concrete.  These costs may be justified by considering the impact of precast concrete pavement systems on reducing lane closure times, user delay costs and life cycle costs, while providing safer construction work zones and less difficult construction traffic management.
Additional information on project selection considerations can be found in Reference 1.
DESIGN GUIDANCE

New Construction

Precast concrete paving slabs can be designed to replicate the structure of an existing pavement, to provide additional design life, or as a new pavement, depending on project-specific requirements. Appropriate slab thickness and other pavement design features can be selected to meet the needs of the project.

For conventional jointed precast concrete pavement systems, the slab dimensions (i.e., thickness, panel width and panel length) can be developed using established procedures for cast-in-place jointed concrete pavements (e.g., the AASHTO Design Guide).  For precast concrete pavement systems that are prestressed, the compressive stresses induced in the concrete will allow thinner panels than for conventional concrete pavement.  The design features and concrete strength of either of these types of precast pavement systems can be balanced to develop designs that match the thickness of existing pavements for applications in lane replacement or inlay construction.

Consult [the Materials Bureau] for the appropriate use of required additional items.  It is likely that the following items will need also to be specified for use in new pavement construction projects incorporating precast concrete slabs:

· [insert specification number and applicable title for Precast Concrete Slabs from Agency specifications].
· [insert specification number and applicable title for sealing transverse joints from Agency specifications].
· [insert specification number and  applicable title for sealing longitudinal joints from Agency specifications].
Adding Lanes

When adding a lane of precast slabs adjacent to an existing Portland Cement Concrete (PCC) pavement, the finished surface of the precast concrete pavement should match the surface of the adjacent pavement.  This may require the adjustment (addition or removal) of subbase material, slabs that are precast with non-planar surfaces and/or diamond grinding of the pavement surfaces after installation.  Any subbase adjustments must be designed using materials and/or geometrics that do not impede pavement drainage or create a “bathtub” section.

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 the added lane is isolated from the existing pavement (not tied), matching joint type and pattern is less critical.
Consult [the Materials Bureau] for the appropriate use of required additional items.  It is likely that the following items will need also to be specified for use in pavement construction projects incorporating precast concrete slabs for adding lanes or ramps:
· [insert specification number and applicable title for Precast Concrete Slabs from Agency specifications].
· [insert specification number and applicable title for drilling and anchoring longitudinal joint ties or applicable title for retrofit bars for tying the new lane to existing pavement from Agency specifications].  Assume a 600-mm [24-in] spacing for quantity estimates.

· [insert specification number and applicable title for sealing transverse joints from Agency specifications].
· [insert specification number and applicable title for sealing longitudinal joints from Agency specifications].
Concrete Pavement Restoration (CPR) and Repair of Asphalt-Overlaid Concrete Pavement
For projects that require many intermittent full-depth repairs using precast slabs, estimates of quantities and production will be facilitated by selecting two or three “typical” slab sizes for use.  For example, if the majority of full-depth repairs can be addressed using precast panels measuring 2.0 m by 3.66 m [6 ft by 12 ft], identify that size for use in the project plans and estimate quantities accordingly.  Larger repairs or multiple repairs per slab panel can be achieved using either combinations of the selected repair slab sizes or full panel replacement.
Repairs to asphalt-overlaid concrete pavement may require temporary removal of the asphalt concrete overlay, temporary overlay panels or temporary overlays to maintain traffic.

Full-depth repairs may require use of a high-early strength cementitious grout or urethane polymer-based material for slab stabilization or support, as well as high-early strength hardware encasement material for the dowel bar slots at transverse joints. There may be no need to tie-in the precast panels at the existing longitudinal joints when the repairs are short.

Consult [the Materials Bureau] and the Fabrication and Construction Specification for the appropriate use of required additional items.  
Smoothness Requirements
Final smoothness requirements and corresponding pay items for precast concrete pavement systems should be selected using the same criteria as for conventional concrete pavements constructed in accordance with standard specifications.  It may be necessary to diamond grind the pavement to achieve final acceptable smoothness.  It may be acceptable to temporarily open the pavement to traffic for short-window construction operations prior to evaluating and achieving the final acceptable smoothness.
Surface Texture and Friction Requirements (if appropriate)
Surface texture and friction requirements and corresponding pay items in the precast concrete slabs should conform to the same criteria as in conventional concrete pavements constructed in accordance with standard specifications.
Additional Resources

The Design Guidance provided above should be used in conjunction with appropriate Standard Specifications.  The following Standard Specifications and Job Special Provisions from agencies that have implemented precast concrete paving slab systems are offered as points of reference:

· NYSDOT Engineering Instruction (EI) 05-041 “Precast Concrete Pavement Slab Systems – Standard Specification”
· NYSDOT Engineering Instruction (EI) 05-042 “Precast Concrete Pavement Slab Systems – Special Specification”

· Missouri DOT Route I-57 Job Special Provision “Precast Prestressed Concrete Pavement”
· Additional specifications and special provisions posted on the AASHTO PCPS TIG website at http://tig.transportation.org/?siteid=57&pageid=1826
Reference
AASHTO 2008.  “Precast Concrete Pavement Systems for Rapid Pavement Repair and Replacement: Basic Information and Commentary.” Available online at http://tig.transportation.org/?siteid=57&pageid=1826 (last accessed May 26, 2008).  American Association of State Highway and Transportation Officials.  Washington, D.C.

Page 1 of 4

