NCHRP PROBLEM STATEMENT

I.
PROBLEM NUMBER

To be assigned by NCHRP staff.

II.
PROBLEM TITLE

Cost-Benefit Determination of the Effectiveness of Silane-based Penetrating Concrete Sealers for use on Structural Bridge Decks.     
III.
RESEARCH PROBLEM STATEMENT

Determine the effectiveness of silane-based penetrating concrete sealers on concrete bridge decks.  

Concrete penetrating silane-based sealers are being used by a number of bridge owners as a preventive maintenance measure.  Sealers are being applied to both newly constructed and existing bridge decks.  Without data on the effectiveness of this treatment, resources required to implement sealing programs may be allocated to other activities.   Bridge maintenance engineers need a determination on the effectiveness of penetrating sealing in prolonging the service life of concrete bridge decks.  Research is necessary to compare structural deck deterioration rates for decks that have not been sealed with those that have.  The deterioration rates would then be used in a cost benefit analysis that includes all activities associated with the application of the material and those involved with shortened service life.  

IV.
LITERATURE SEARCH SUMMARY

A number of research projects investigating a variety of penetrating sealer have found silane and siloxane based materials to best performance in salt-ponding studies done in the lab.  A Michigan DOT research project entitled Criteria and Benefits of Penetrating Sealant for Bridge Decks was published in 2002.  NCHRP synthesis 333 investigated several sealers but did not compare structural deck deterioration rates for various treatment levels.   

V.
RESEARCH OBJECTIVE

The research would include the following tasks:

· Survey bridge owners regarding their concrete deck sealing program.  Consider the frequency of application, candidate selection criteria, and history of application.

· Develop a database of bridge deck condition and frequency of sealer treatment using NBIS data and maintenance work history records. 

· Select control and experiment bridges to compare structural deck condition over time for various treatment levels (i.e. decks that have never been seal, those that have been sealed on a periodic basis, and those that have been sealed but non-periodically.  

· Determine structural deck deterioration rates for each of each category of bridges.  

· Develop bridge deck service life projections using the calculated deterioration rates.

· Provide a cost-benefit analysis for each of the treatment levels.

VI.
ESTIMATE OF PROBLEM FUNDING AND RESEARCH PERIOD

Recommended Funding:

The estimated cost for the research for this project and the guideline development is $100,000.
Research Period:

The anticipated time frame for this project is 12 months.
VII.
URGENCY, PAYOFF POTENTIAL, AND IMPLEMENTATION
Structural concrete deck deterioration is a national concern.  Bridge decks are typically the single bridge element with the greatest deterioration rate.  Repair or replacement of the deck involves lane closures resulting in travel delays.   Research has shown silane sealing to be effective in tests done in the laboratory.  How silane treated decks perform in-place over time has not been determined.  Penetrating sealers do not provide an obvious, visible improvement to the concrete deck.  As a result, bridge sealing programs are often deferred or eliminated in times of fiscal constraint.  
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X.
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