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Abstract A numerical model based on 3-D Rigid Body Spring Model (RBSM) that aims to simulate the 

expansion behavior of concrete caused by Alkali Silica Reaction (ASR)  was developed and validated. In 

this study, a modeling method that can evaluate the expansion strains and crack propagations of concrete 

in uni-axial restrained experiment (i.e., the reinforcement within the concrete is restrained which is 

generally different from other experiments) is suggested. The expansion strains and the crack propagations 

were evaluated by performing a sensitivity analysis. It was found that the 3-D RBSM model, which 

considers the uneven distribution of the reactive aggregate, can capture the expansion behavior and 

distribution of cracks similar to those observed in unconstraint and uni-axial restrained experiments.
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