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Fig.1 Distribution density function of mechanical parameter

of elementswith different homogeneity index m
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Fig.2 Digtribution of Young' s modulus of matrix and concrete

specimens
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Fig.3 Elastic damage-based constitutive law of el ements under

uniaxial stress state
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Tablel Weibull digtribution parameters used to smulate the

concrete specimen

(GPa) (MPa)
286 175 3
15.0 150 1.5
80.0 500 6
3.1
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Fig4 Stress-strain curve and AE counts of concrete under

uniaxial compression

(MPa)

-0.02 -0.015 -0.01 -0.005 0 0.005

5 - -
Fig5 Axid stress-strain curve and axial stress-lateral strain

curve of concrete
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Fig.6 Strength envelope of concrete
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Fig.7 Failure patterns of concrete subjected to various loading
conditions
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NUMERICAL SIMULATION ON THE FRACTURE PROCESS OF
CONCRETE SPECIMEN UNDER STATIC LOADING

ZHU Wan-cheng* , TANG Chun-an' , ZHAO Wen' , TENG Jin-guang’
(1. Center for Rock Instability and Seismicity Research, Northeastern University, Shenyang, 110004, China
2. Department of Civil. And Structurd Engineering, The Hong Kong Polytechnic University, Hong Kong, P.R.China)

Abstract: An mesomechanical model that can simulate the fracture process of concrete is proposed and used to
study the facture characteristics of concrete under uniaxial or biaxia loadings based on knowledge of
heterogeneous structure of concrete at the mesoscopic level. The biaxial strength envelope of concrete is
numerically presented and compared well with experimental results. This model is able to capture the complete
fracture process of concrete materials that includes the initiation, propagation and coalescence of microcracks as
well as cracking patterns associated with different loading stages and loading conditions, which shows good
agreement with corresponding experimental results.
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