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Fig. 1 Meso-physical damage model of rock
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Fig. 3 Comparison between experiments and analytical results in compression
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Research on Compressive Constitutive Model Based on Meso-scopic
Damage of Rock Materials

YANG Wei - zhong, WANG Bo

( School of Civil Engineering,Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on the failure mechanism of rock, a new meso-scopic damage element is put forward. Total
strain is composed of elastic component and plastic component to model the slip of cracks. A meso-physical
damage model, which is composed of sets of elements parallelized with rigid rods,is developed. The nonlinear
performance and strain softening of the curve are analyzed from the view of meso-scopic level. With the help of
force equilibrium and deformation compatibility, damage constitutional model of the rock material under mono-
tonic compressive loading is deduced, and a simplified method to calculate the plastic strain is also suggested.
By making use of statistical damage theory and optimized method, a statistical damage evolution equation is es-
tablished, and the relation between the parameters of the model and specific confining pressure is discussed
and set up based on the experimental results on the rock subjected to monotonic compressive loading under dif-
ferential confining pressures. It is found that the calculated curve has a good agreement with the result of ex-
periment’ s,

Key words: rock; elasto-plastic constitutive model ;meso-scopic damage; strain softening; confining pressure.



