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Study on 3D Nonlinear Viscoelastic-Plastic Damage Creep Model of Rock

HU Jiyuan, SHENG Dongfa“ , CHEN Taicong, LI Ziheng, YU Hongquan
(School of Civil Engineering, Southwest Forestry University, Kunming, Yunnan 650224, China)

Abstract; In order to accurately characterize the various stages of the rock creep curve, the viscous co-
efficient of the viscous pot element in the Kelvin model is defined as a time-dependent function and a
damage viscoelastic body is constructed by considering the deterioration of creep parameters over time
according to the creep damage theory. Then, the elastomers, nonlinear Kelvin body, viscous body and
damage viscoelastic body are connected in series, and a nonlinear viscoelastic plastic damage creep
model that can describe the entire process of rock creep is proposed. The one-dimensional and three-di-
mensional creep equations of the model under constant stress are reasonably derived. Finally, a parame-
ter identification is performed based on relevant creep test data to verify the effectiveness of the damage
creep model. A comparative analysis is conducted on the correlation between the theoretical model and

experimental data, and the results show that the model can well describe the entire process of rock

creep, with correlation coefficients above 0. 92.
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Fig. 1 Schematic diagram of rock creep curve
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Fig. 2 Nonlinear viscoelastic plastic damage creep model
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Fig. 3 Comparison of fitted curves with experimental results
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