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Research on the statistical damage constitutive model of
sandstone under triaxial compression

Han Xinxing, Yang Xiaobin,Liu Enlai, Wang Penghao
College of Resources and Safety Engineering, China University of Mining and Technology, Beijing 100083 , China

Abstract; Based on the triaxial compression tests of sandstone under constant confining pressures,
stress-strain curves under different confining pressures were obtained. Based on the volumetric strain of
cracks in the compression process, damage variable was defined and the increment of the volumetric
strain of cracks was assumed to follow Weibull distribution. In consideration of the nonlinear elastic
properties and the effect of residual stress in the process of rock compression,and based on strain equiv-
alence hypothesis, the statistical damage constitutive model of sandstone under triaxial compression was
deduced theoretically. The theoretical model was verified by experiments,and the physical meaning and
change laws of each model parameter under different confining pressures were also discussed. The re-
search results show that the model is correct and reasonable.
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Tab.1 Fitting parameters of sandstone under different confining pressures

[l JE/ MPa E/ MPa i £/ % &'/% o,/MPa h m
5 30 900 0.24 0.94 0.5 29 6 1.210
10 31 800 0.22 0.97 0.46 46 6 1173
20 33300 0.21 1.15 0.34 77 6 1. 140
30 34 900 0.19 1.18 0.29 134 6 1.133
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Fig. 4 Comparison of test curves and fitting curves under different confining pressures
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