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Theoretical Prediction for Drying Shrinkage of Concrete
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Abstract

Water potential which controls moisture movement in concrete is a kind of stress which causes
concrete shrinks and expands. Therefore, there is a straightforward relationship between the
water potential and the shrinkage strain. Explicit equations which show the relationships be-
tween the two parameters were derived through rational process. Two micro shrinkage
mechanisms which are valid in most ordinary exposure conditions, — that is over 50% relative
humidity — among the three shrinkage mechanisms were considered in the study. Thermocouple
psychrometer were embedded in a concrete slab to measure the water potential and also to find a
correlation with the shrinkage. The test results prove the validity of the theory, and show the
way to utilize the delived equations.

Keywords : drying shrinkage, water potential, shrinkage mechanism, thermocouple psy-
chrometer, moisture movement, concrete slab, relative humidity
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Fig. 3 Arrangement of censors in concrete slab
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Table 1 Constants for drying shrinkage equation

Test Periods a
First Drying | 150
Wetting 14 135
Second Drying 1 38
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Fig. 8 Comparison between measured and predicted
shrinkage
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