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Abstract: The classical linear combination element model can not describe the three stage un-
stable creep of rock. Many nonlinear composite element models have been developed, however,
there are still deficiencies in these models. By connecting the nonlinear visco-plastic block
(NVPB) in series with the Maxwell creep model, and considering the weakening of elastic
modulus in the creep process of rock with time, a new nonlinear viscoelastic plastic creep con-
stitutive model with unsteady parameters was proposed in this paper. This model can fully de-
scribe the three stages of unstable creep of mudstone. The parameters of the unsteady nonlin-
ear creep model were identified by the mudstone rheological experimental data. By comparing
the computation results from this obtained model with the experimental data, this new un-
steady nonlinear rheological constitutive model is proved to be correct and reasonable.
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