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Fig.2 Comparison between predicated result by mesomechanical method and simulated result by finite element method
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Prediction of effective elastic properties of concrete based on mesomechanics

HE Ju-hai ZHANG Zi-ming Al Yi-mou NI Zhi-qiang
College of Civil Engineering Hohai University ~Nanjing 210098  China

Abstract Assume that the concrete is a kind of two-phase composite material composed by aggregate and mortar a
concrete random aggregate model were established. Numerical experiments on two kinds of aggregated specimens that is

hard and soft specimens generated according to the ratio of elastic properties of aggregate and mortar were conducted
based on the finite element methods. The applicability of several mesomechanical methods in predicting the effective
properties of concrete was then studied. The effective elastic moduli predicted by the mesomechanical methods were
compared with those derived by the numerical experiments. The prediction accuracy and the variation laws of the
mesomechanical methods were discussed. The numerical results show that when the aggregate volume and the ratio of
elastic moduli of aggregate to mortar are relatively large the results predicted by the mesomechanics methods are of large

errors and new methods should be provided to predict the effective properties of concrete.
Key words mesomechanics concrete effective elastic modulus numerical model
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