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A Numerical Study on Plastic Shrinkage Cracking
of Concrete Slabs
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ABSTRACT

In this paper, the influence of many factors related to the concrete mixture and the weather
condition on plastic shrinkage cracking are analyzed through parametric studies using the
numerical models introduced in the companion paper. First of all, through a systematic
calculation of bleeding, the relationship between the bleeding constants and concrete mixture is
proposed on the basis of the experimental data obtained by many researchers. Moreover, an
equation, which can directly determine a critical point at which the evaporation and bleeding is
balanced, is introduced, and the efficiency of the introduced equation is verified through the
correlation study between the obtained results by the introduced equation and those by the
rigorous analyses. The introduced equation can effectively be used to predict and to prevent
plastic shrinkage cracking without any rigorous analysis and, in advance, to cope with the
sudden changes in the concrete mixture and/or weather condition.
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Parameters w/c(%) Wkg/m)  s/a(%) ~ Hlcm) T:(°C) Run(%) Vim/s) ATLC)
Values; 40 155 37 20 10 45 0 0
45 165 41 30 15 60 1 -4
50 175 45 40 20 75 2 -8
55 185 49 50 25 90 3
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Tp = Tprer * [0049(w/c) ~1.45] « [0.014W—1.45] « [—0.038(s/a) +2.75] = [0.024 H40.40] (3)
« [-0.0407, +1.80] « [0.016 B, +0.04] + [-0.285 V+1.57] « [-0.052A T, +1.00]
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Drying time calculated by
the analytical method (hrs)
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= v Drying time calculated by Eq. (3) (hrs)
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