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Cracking Behavior of Concrete Bridge Deck Due to
Differential Drying Shrinkage
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Abstract

The purpose of this study is to provide the efficient method and guideline of controlling the cracking in bridge deck concrete
due to differential drying shrinkage. Drying shrinkage cracking is mainly influenced by the moisture diffusion coefficient that
determines moisture diffusion rate inside concrete structures. In addition to the diffusion coefficient, surface coefficient of con-
crete surface and relative humidity of ambient air simultaneously affect the moisture evaporation from concrete inside to exter-
nal air outside. Within the framework of cracking shrinkage cracking mechanism, it is necessary to conceive the numerical
analysis, which involves these three influencing factors to predict and control the shrinkage cracking of concrete. In this study,
moisture diffusion and stress analysis corresponding to drying shrinkage on bridge deck are performed with consideration of
diffusion coefficient, surface coefficient, and relative humidity of ambient air. From the numerical results, it is found that crack-
ing behavior due to differential drying shrinkage of bridge deck concrete shows different feature according to three influencing
factors and the methodology of controlling of drying shrinkage cracks can be suggested from this study.

Keywords : bridge deck, diffusion coefficient, drying shrinkage, cracking, numerical analysis
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