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Modeling of the Setting Characteristics of Early—age Concrete
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ABSTRACT

The so called setting is defined as the onset of rigidity in fresh concrete. In the analysis of the
early-age concrete behavior, we consider fresh concrete as a structural element immediately after
mixing. But for the activation of real structural behavior of fresh concrete, it takes some time
after the beginning of hydration reaction. So, the very early age deformations due to hydration
heat and shrinkage which occur before the setting do not produce restraint stresses.

In this paper, we propose a setting characteristic model based on the so called percolation
theory. From the analysis using the model, the influence of curing temperature is investigated
and analytical results are compared with experimental results. From the comparison, the validity
of proposed model is verified. This model is also applied to evaluate stress development in a
temperature-stress test machine (TSTM) specimen and then the effect of setting time on the
stress development is discussed.
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