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Fig. 1 MTS815 electro-hydraulic servo rock mechanics test system Fig. 2 Schematic diagram of loading path
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Fig. 3 Post-peak creep curves at different load ratio
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Tab. 1 Characteristic parameters of post-peak creep test at different load ratio
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Fig. 4 Regression line of constant velocity creep section
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Fig. 5 Post-peak creep curves by Boltzmann overlapping at different initial confining pressures
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Fig. 6 Stress level-creep deformation relation curves at different initial confining pressures
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Fig. 7 Post-peak creep curves by Boltzmann overlapping before and after applying confining pressure increment
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Fig. 8 Stress level-creep deformation relation curves before and after applying confining pressure increment
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Tab. 2 Characteristic parameters of post-peak creep test
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Experimental study on post-peak creep instability
characteristics of sandstone

LI Shu-qing"??*, LIU Sheng"?**, YUAN Yue"*?, YAO Xiao-xu"?*, YAN Yu-tong'**

(1. Work Safety Key Lab on Prevention and Control of Gas and Roof Disasters for Southern Coal Mines, Hunan University of Science and
Technology. Xiangtan 411201, China; 2. Hunan Provincial Key Laboratory of Safety Minning Techniques of Coal Mines, Hunan
University of Science and Technology, Xiangtan 411201, China; 3. School of Resources, Environment and Safety Engineering, Hunan

University of Science and Technology, Xiangtan 411201, China)

Abstract: In order to reveal the post-peak creep instability characteristics of rock, the post-peak creep
experiment of red sandstone was carried out by using the MTS815 electro-hydraulic servo rock
mechanics experimental system, and the creep instability time was estimated by the linear regression
method. The influence of damage, initial confining pressure and confining pressure increment on post-
peak creep characteristics were explored. Results show that with the increase of damage, the creep
deformation rate increases and the creep instability time is shortened. Under the same confining
pressure, the creep values at different stress level increase with the increase of stress level, and obey
exponential function relation. With the increase of initial confining pressure, the creep deformation
rate decreases to a certain extent at all stress levels, and its effect on creep velocity for creep on
constant velocity stage is larger than that for creep on accelerated stage, which results in the delay of
creep instability time. The increment of confining pressure greatly reduces creep deformation rate,
accelerates the transformation from accelerated creep stage to constant velocity creep stage,
significantly prolongs the time of creep instability and reduces creep deformation quantity. Above
results provide a reference for the long-term stability analysis of the engineering surrounding rocks.

Keywords: rock mechanics; post-peak creep; damaged rock sample; initial confining pressure;

confining pressure increment; creep instability



