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Abstract: Based on classical elastoplasticity theory and by introducing the scalar damage factor, a coupled
isotropic elastoplasticity damage model is proposed for the rock in different loading and unloading condition. In the
proposed model, the damage evolution and plastic strain are synthetically considered. Then, the proposed model has
been programmed and certain numerical simulations have been done. The numerical simulations show that the
proposed model can better describes the stress-strain characteristics of rock under different stress path. Some
conclusions are as follows: in conventional triaxial tests, the peak strength and residual strength of rock will both
increase as the confining pressure increase. Under the unloading path, the initial confining pressure has little effect on
the residual stress, but the lateral strain and volumetric strain increase obviously. The increase of axial loading lead to
the increase of damage factor and in the process of unloading path, the maximum damage factor is larger than that of
the conventional path under the same initial confining pressures.
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Fig.2 Comparison of calculated values and measured values
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stress paths of loading process
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Fig.4 Strain-stress curves of simulation results of ordinary triaxial tests
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