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Prediction of Stress-Strain Relation and Evolution of Compliance
of Concrete by a Micromechanical Model
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Abstract

In this study a model for the constitutive relation of a plane concrete is proposed using a mic-
romechanical model. In this model a precursor crack is assumed to exist in the aggregate-cement
paste interface, and the LEFM is used to predict the nucleation of the bond cracks and the grow
th of mortar cracks. For computational convenience the bond crack-mortar crack configuration is
transformed into a straight crack with a point force in the middle. The overall compliance and
the constitutive relation are predicted from the damage due to microcracks, and the predicted
stress-strain curves are compared with some experimental data. According to the results, the
model predictions are better for under tensile loading than under compression, for high strength
concrete than for normal strength concrete.
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Fig. 1 Schematic of microcracks: (a) location of a initial
defects, (b) formation of a bond crack along the
boundary, (c) growth of a mortar crack, (d) ideal-
ization of the crack system to a straight crack with
a point force
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Fig. 3 Parametric study of stress-strain curves with: (a) volume fraction of aggregates, (b) length of initial defect,
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