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Influence of meso-structure heterogeneity on dynamic bending strength of concrete

MA Huai-fa',CHEN Hou-qunz,LI Bao-kun'
(1.Beijing University of Technology,Beijing 100044,China;
2.China Institute of Water Resource and Hydropower Research,Beijing 100044,China)

Abstract: Based on the random aggregate model a radom aggregated and random parametric model describing
the random characteristics of meso-structure and mechanical properties of concrete material is proposed. The
model is applied to numerically calculate the dynamic bending strength of concrete trisection beams subjected to
impact load with the strain-rate effects of the meso-structure taken into account. The effects of concrete grading,
divergence of elemental mechanical behaviors and static preload levels on dynamic bending strength are
investigated. It is found that: 1. the static bending strength and dynamic bending strength decrease but the
dynamic enhancement coefficients increase when the elastic modulus of concrete and the divergence of tensile
strength increases; 2. the enhancement coefficients of dynamic bending strength of full grading concrete beams
are greater than those of wet-screened concrete, under the given condition;3.concrete grading and static preload
effects should be considered in valuating the dynamic bending strength of concrete.

Key words: meso-structure; heterogeneity; random aggregate and random parametric model; concrete; strain rate
effect; dynamic bending strength
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