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Nonlinear rheological model of rock considering the effects of joints
CAO Ping, HUANG Lei, CHEN Yu, ZHOU Keping, DENG Hongwei
(School of Resource and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: To study the whole creep process of jointed rock, nonlinear viscous element and joint fissures plastic body
were introduced, and then combined with classical Burgers model in series to gain a new composite creep model. 1D and
3D creep constitutive equation of the composite creep model were deduced. By using the composite creep model and the
classical Burgers model to fit with the whole process of rock specimen creep curve, creep parameters of the models were
derived. The results show that the composite creep model produces better fitting results than the classical Burgers model.
It can not only fully reflect the early and steady creep process, but also well present the accelerating creep process of the
rock specimen. Meanwhile, it can also reflect the influence of joint fissures on creep.
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Fig.1 Burgers model
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Fig. 2 Nonlinear viscous component and its creep curve
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Fig. 3 Fissures plastic body and its constitutive curve
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Fig. 5 Composite creep model
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Fig. 6 Axial strain-time curve of rock specimen
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Table 1 Parameters of composite creep model
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