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Creep Model Identification and Parameter Determination of
Red Layer Soft Rock in Real Water Environment
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Sichuan University, Chengdu, Sichuan 610065, China;
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Abstract: Compressive creep tests of red beds soft rock from central Yunnan were carried out by using rock rheo-
logical test system under combined action of axial compression and hydraulic pressure. Based on the creep curves of
mudstone samples, Burgers linear viscoelastic model is selected to describe the characteristics of decaying creep and
steady creep of the rock. And a nonlinear viscoplastic model is obtained by introducing a nonlinear viscoelasto-plas-
tic model in series with Burgers model to describe the accelerative creep characteristics of rocks. Finally, the creep
parameters under different stress paths are calculated by fitting the test curves based on the least square method.
The results show that the red bed soft rock under real water environment has viscoelastic characteristics before the
fracture stress level, and nonlinear viscoelasto-plastic characteristics under the fracture stress level. Burgers model
and nonlinear viscoelasto-plastic model can accurately describe the mechanical properties of soft rock during three
creep stages in real water environment. The variable creep parameters reveal the accumulation of rock interior dam-
age and the deteriorative process of mechanical properties.
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