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An elasto-plastic constitutive model of rock based
on the disturbed state concept theory

WU Gang HE Guo-liang
Department of Civil Engineering  Shanghai Jiaotong University ~ Shanghai 200240  China

Abstract The relative intact RI state of rock is modeled with the hierarchical single-surface HISS model and the
fully adjusted FA state of rock is defined as a rigid perfectly plastic state. The behavior of material consists of the two
states. By defining the disturbed function an elasto-plastic constitutive model of rock is established based on the
disturbed state concept DSC . Uniaxial and triaxial compressive failure tests of Jiaozuo sandstone specimens are
performed with an RMT-150B rock mechanics test system. The proposed constitutive model is used to predict the
mechanics response of the sandstone specimens. The results show that the proposed constitutive model can simulate the

complete stress-strain curves of sandstone specimens.
Key words rock elasto-plasticity constitutive model disturbed state concept
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