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China

Abstract A new method to predict the elastic modulus of concrete with defects was proposed. The concrete was regarded as the
four-phase composite composed of aggregate mortar interfaces and defects including circular holes and penny cracks . A
mathematical model for random aggregate was established. The effective elastic modulus of the concrete was predicted by use of the
micromechanical numerical homogenization method and the numerical results were compared with the calculated and test results
for the cases without defects. On such a basis the sensitivity of each parameter was analyzed. The results show that the existence
of defects has a certain effect on the effective elastic modulus of the concrete. The effective elastic modulus of the concrete
increases with the increase of the elastic modulus of aggregate or mortar. The interface properties and the maximum aggregate
diameter have little influences on the effective modulus of the concrete. The predicted results of the effective modulus of the
concrete for arbitrarily polygonal aggregate are closer to the test ones than those for circular aggregate.

Key words concrete defect elastic modulus random aggregate model material micromechanics
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