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Development of an optimization method for the cracking prediction in expansive
concrete
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In order to predict cracks occurring in concrete, it is necessary to predict

the concrete phenomena accurately as the age progresses, and consider a mutual dependency on each
phenomenon. In this study, we focused on chemical reaction model of expansive additives and
clarified the expansion mechanism by hydration of expansive additives.
We studied hydration reaction model considering the structure and production rate of expanding
hydrate, interdependence and temperature dependence of hydration reaction of expansive additives and
cement, etc. In addition, a model for predicting the compressive strength based on the hydration
reaction of the expansive additives was constructed. We have proposed a crack prediction method with
high estimation accuracy by accumulating a wider range of experimental data, such as the
compressive strength, volumetric change and creep behavior of the expansive concrete, and
incorporating it into the prediction model.
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fp: Compressive strength of cement paste
fa: Compressive strength of aggregates
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