NCHRP PROBLEM STATEMENT

I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Treatments for Transverse Cracks on Newly Constructed Concrete Bridge Decks using Low Viscosity Gravity-fed Products.    
III.
RESEARCH PROBLEM STATEMENT

Develop practical guidelines to treat transverse cracking in recently placed concrete bridge decks using low viscosity gravity-fed products.    

Advances in concrete mix designs using micro silica and fly ash have produced concrete highly impermeable to water and chlorides.  For bare decks, the protection against chloride ion intrusion is compromised with the occurrence of shrinkage cracks.  It has been documented that these cracks are as deep as the reinforcing steel and frequently occur when using the new mix designs.   

The options available to the bridge engineer are to do nothing, cover the cracks, or fill the cracks.   The do nothing alternative is not recommended in corrosive environments as typical crack width exceeds 0.05 mm (0.002 in.).  This width allows infiltration of water and salts.  Covering the cracks would involve the use of bituminous crack filler material or an overlay.  Crack filling requires establishing a reservoir for the material. This may be impractical as thousands of linear feet of routing would typically be necessary.  Overlays may require additional procedures to adjust bridge joints, curbs, rail, approach slab, and other bridge elements.  Filling cracks can be done topically with a host of low viscosity polymers (high molecular weight methacrylate, urethane, epoxy, etc.) without need of reservoirs or adjustments to bridge elements.  Nonetheless, these materials present other concerns.  Penetrating sealers such as silanes and siloxanes are also available as treatments.  These materials are new to most bridge maintenance engineers.  

The guidelines would consider:


1. 
Materials and treatments based on crack width and type.


2.
Using materials in combination (i.e. crack repairs, waterproofing, and vapor transmission).  

3. Ease of application.

4. Cure Time

5. 
Safety concerns and requirements.



6.
Effects related to the filling-in of saw-cut grooving.

7.
Surface friction following application and over time.

8. 
Potential for follow-up cracking.


9.
Life-cycle cost.

10. 
Establish product evaluation criteria. 

IV.
LITERATURE SEARCH SUMMARY

Most research on transverse cracking has focused on reducing the occurrence trough materials, design, or construction practices.  NCHRP 380 Transverse Cracking in Newly Constructed Bridge Decks, published in 1996, includes a short section on crack repair.  Most of the discussion is based on repairs developed by Caltrans.   ACI 224.1R-93 include concrete crack repair techniques, however, it lacks the details and guidance necessary for use by the bridge maintenance engineer.   Guidance encompassing a full range of concerns in using gravity-fed crack repair materials for use in bridge deck preservation is not currently available.

V.
RESEARCH OBJECTIVE

The objective of this research is to consolidate the best practices for the treatment of transverse cracking attributed to shrinkage cracking on newly placed concrete decks.  The final research product would be a set of guidelines of what items need to be considered in choosing an effective treatment.  

The research would include the following tasks:

· Conduct a survey of best treatment practices for shrinkage cracking of recently placed concrete decks.  

· Develop guidelines that document trade-offs of the various potential materials.  (For instance: material effectiveness, employee safety, benefit-cost, service life, product availability, ease of application and follow-up maintenance needs/techniques).  

· In-place performance of the treatment.  Review the riding surface for friction characteristics over time, investigate concerns and effects with the loss of saw-cut grooving as a result of  filling-in of the grooves with material, determine the water tightness of the repaired cracks, and determine the extend the crack has been “repaired”.   

VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:

The estimated cost for the research for this project and the guideline development is $250,000.
Research Period:

The anticipated time frame for this project is 24 months.
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
Transverse cracking of newly constructed bridge decks is a national phenomenon.  This research project should result in a valuable resource for bridge maintenance engineers in state DOTs, counties or cities where transverse cracking of the deck would have a deleterious effect on the service life.  By creating guidelines that cover best practices, this research has the potential to enable highway agencies and other government entities realize the estimated design life of the concrete decks.   
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