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Triaxial creep test and model study of red sandstone based on
Weibull distribution

ZHANG Weize', WANG Linging', GUO Wenchong', CHEN Lei’
(1. China Railway 18th Bureau Group Co. Ltd., Tianjin 300222, China; 2. School of Civil Engineering,
Liaoning University of Engineering and Technology, Fuxin, Liaoning 123000, China)

Abstract: At present, the creep problem of underground engineering surrounding rock still exists, and the creep
theory needs to be further enriched. In essence, rock creep is a process of constant accumulation of damage. In
view of the damage evolution of rock under creep conditions, triaxial creep tests are carried out on red sandstone
taken from Yibo Tunnel in Leshan, Sichuan Province by TAW-2000 to analyze the creep deformation rule of
specimens under different confining pressures. Based on Weibull distribution and Perzyna viscoplastic theory, an
improved viscoelastoplastic creep model is established which can describe the whole process of rock creep failure.
The critical point damage variable is defined by dividing the creep stage, so that the acceleration creep start time
can be determined more accurately. The following conclusions are drawn: (1) the model curve in this paper is in
good agreement with the test data, which verifies the accuracy and rationality of the model in this paper, and

indicates that the viscoelastic-plastic creep model of red sandstone established based on Weibull distribution is
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feasible. (2) Based on Perzyna viscoplastic theory, a more accurate viscoplastic strain expression is established to

describe accelerated creep. (3) The triaxial damage creep model established in this paper based on Weibull

distribution and Perzyna viscoplastic theory can describe the whole process of rock creep well, overcoming the

shortcoming of the Siyuan model which can not describe accelerated creep. The relationship between rock creep

deformation and damage can be better reflected by defining the critical point damage variables of different creep

stages, which enriches the creep constitutive theory of rock materials.

Keywords: Weibull distribution; red sandstone; creep model; Perzyna viscoplastic theory; critical threshold
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Fig. 7 Axial creep curves of red sandstone under different load levels
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Fig. 9 Comparison between model curve and test data in Reference [29]
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