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Abstract: The creep properties of rocks often have important control effects on the stability of tunnels and un-
derground works. According to the stage characteristics of rock creep, the whole process of rock creep can be
divided into 4 stages. The generalized Kelvin model can better reflect the rock creep characteristics of the 1st 3
stages, but cannot ideally reflect the characteristics of the accelerated creep stage. Through introduction of
damaged body elements and Kachanov’ s damage factor evolution formula, a generalized Kelvin model with
damaged body elements was constructed, thereby a creep model was established to reflect the whole process of
rock creep, and a relatively simple combined model parameter calculation method was proposed. The model
well describes the whole process of rock creep, and the model parameters are easy to determine. The model

works well in fitting and analysis of the experimental curves of sandy mudstone uniaxial compression creep,
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and the research results provides a reference for similar projects.
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Fig. 1 The rock creep experiment
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Fig. 2 Rock creep loading levels and strain changes
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Fig. 3 The rock creep model
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Table 1  Values of parameters

E, [ Y E, E, n
theoretical value 14 317.18 144.74 0.589 77 37 577.9 92.234 775.79
fitting value 13 926.35 152.67 0.493 64 38 426.7 102.589 753.26
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Fig. 4 The creep experiment curve and the model fitting curve
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