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Fig. 2 Contrast of uniaxial tension results
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Fig. 3 Contrast of uniaxial compression results
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Fig. 4 Contrast of biaxial proportional loading results
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Tab.3 Maximal principal stress of arch dam
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Tab. 4 Contrast of maximal principal stress
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Rate-dependent endochronic damage constitutive model

for large aggregate concrete

SONG Yu-pu™ ,

WANG Li-wei,

WANG Hao

( State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the theory of endochronic and damage mechanics, the effect of aggregate size and

strain rate on the damage variables of concrete is analyzed. A rate-dependent endochronic damage

constitutive model of large aggregate concrete is proposed. The proposed model is used to analyze the

multiple axis dynamic stress-strain curves. Compared with experimental data it is shown that the

analytical result is in good agreement with the experimental data, and it can be used as the basis for

dynamic properties research of large aggregate concrete. Finally, nonlinear seismic responses of a

concrete arch dam are analyzed with this model and the model of endochronic and damage mechanics

with normal concrete. The experimental results show that the effect of strain rate and aggregate size

on the strength and stiffness of concrete structures is remarkable and should be paid attention to in

analysis.

Key words: large aggregate concrete; strain rate; endochronic damage constitutive model; arch dam



