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CRACK-Less Concrete Bridge Decks™
Presenter:  Sonny Fereira, CalTrans Area Bridge Construction Engineer

Over the years Caltrans has been on a quest to reduce cracking in their new concrete bridge decks.   This presentation chronicles the progression of numerous field trials since 2001 that have resulted in a recent pilot specification to improve the quality of the concrete bridge decks.  Incorporating “off-the-shelf products” into the mix design by using a simple formula produces CRACK-Less™ concrete bridge decks.  Combining Shrinkage Reducing Admixtures (SRA), Fibers, and Water Reducing Admixtures with the concrete have produced bridge decks and other structures with remarkably less cracking than using our Standard Specification mix designs.

The SRA has proven beneficial for limiting longer term drying shrinkage cracks, but there is some research being done that indicates there may be earlier age advantages as well.  We think that the measured 28 day shrinkage limit target should be about 0.030 to provide for a fairly good deck.  We have some pretty good looking decks by using from between 1/2 gal to 1-1/2 gal/ CY of SRA.  The required dosage of SRA to achieve the target shrinkage value depends on the stiffness quality of the local aggregates.

Our recent experience using Polyolefin fiber reinforcement in our bridge decks has mainly been with various brands of Macro fibers, typically dosed at about 3#/CY, although we have just placed a deck in District 3 with Micro fibers (by CCO).  The Camellia City Viaduct in Sacramento (Sac-50 W-X Freeway) was specified by contract to include both Macro and Micro Fibers (typical dosage rate is about 1#/CY).    Those specifications were Caltrans’ first attempt to get everything in the deck concrete we wanted by contract.  This is an evolving performance/method specification, and we are aware of a few snags with how the specs were put together on this pilot project.  

The micro fibers are being marketed for plastic shrinkage crack control.  

The macro fibers tend to keep the concrete matrix tightly together; resisting cracks and providing better control of cracks that may appear in the future.  There may be an advantage in durability especially in reducing rutting from chain wear.
By keeping cracks small or completely avoiding them for many years, intrusion of destructive water and corrosive agents and other detrimental environmental effects will be delayed, extending the bridge decks' useful life as well as postponing maintenance and rehabilitation costs.
Additional references:
http://www.dot.ca.gov/hq/esc/construction/manuals/OSCCompleteManuals/ControlShrinkCracking-ACI_CT.pdf
http://aspirebridge.com/magazine/2013Fall/CraigCreek.pdf
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