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Fig. 3 Schematic diagram of test stress path
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Fig. 6 Creep strain rate
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Creep characteristics and unsteady creep model of
sandstone under unloading confining pressure

ZHANG Shu-guang"?, CHEN Lei', LIU Wen-bo', ZHAO En-lu', CHANG Jian'

(1. School of Civil Engineering, Liaoning Technical University, Fuxin 123000, China;
2. School of Civil and Architectural Engineering, Guilin University of Technology,Guilin 541004, China)

Abstract: In order to study the creep deformation, time variation law and creep parameter
deterioration law of sandstone under different confining pressure unloading conditions, the test of
sandstone staged unloading confining creep was carried out by using TAW-2000 test machine. Then
the creep parameters were denormalized by the theory of damage mechanics, and the unsteady
parameter Nishihara creep model was established. Finally, the test data was compared with the model
curve. The test results showed that the sandstone was subjected to different unloading confining
pressure tests of initial axial stress. The creep Poisson’s ratio of rock had the same three stages of
attenuation, stability and acceleration as creep deformation. Creep Poisson’s ratio was a function of
time. During the loading process, the creep Poisson’s ratio exceeded the value in the normal state,
and even exceeded 1. The establishment of the unsteady model had good fitting degree with the
experimental data. It accurately reflected the creep characteristics of the attenuation and stable creep
stage. The difficulty of describing the accelerated creep of traditional Nishihara model has been
overcome. It had practical guiding significance.

Keywords: creep parameter deterioration; unsteady; creep Poisson’ s ratio; grading unloading

confining pressure



