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THE INFLUENCE OF INITIAL STRESS ON THE SIZE EFFECT OF
CONCRETE FLEXURAL STRENGTH

(Translation from Journal of Materials, Concrete Structures and Pavements of JSCE, No. 550/V-
33, pp. 85-94, November 1996)
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Junichiro NIWA Shigenori HIDAKA Tada-aki TANABE

To clarify the influence of drying-shrinkage induced initial stress in concrete on the size effect of
flexural strength, the initial stress of concrete specimens was measured and the stress
distribution was evaluated experimentally. As the initial stress distribution changes with the
dimensions of the specimen and drying period, it is considered inappropriate to model the stress
distribution with a second-order polynomial. Further, time-dependent changes in material
properties were also evaluated by experiment. Based on fracture mechanics and incorporating
this information, the influence of initial stress on the size effect of concrete flexural strength was
calculated and the results were also confirmed by experimental data. According to this
investigation, it is clear that the influence of initial stress becomes significant as the ratio of
specimen size to characteristic length of concrete increases.
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