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Experimental Study on Creep Characteristics of Shale under
Different Unloading Paths

WANG Kong-gian' , XIE Dong-wu’
(1. School of Civil Engineering, Zhengzhou Institute of Finance and Economics, Zhengzhou 450000, China;
2. Department of Underground Architecture and Engineering, School of Civil Engineering, Tongji University, Shanghai 200092, China)

[ Abstract] The rheological phenomenon of surrounding rock of underground chamber is remarkable, which poses a great threat to the
excavation and operation of underground chamber. Taking a deep mine roadway shale as an example, the stress path with equal ratio of
axial pressure and confining pressure unloading was designed according to the actual excavation of underground chamber. Creep tests
under two stress paths of constant axial pressure unloading confining pressure and equal ratio unloading were carried out at the same
time to study the creep mechanical properties of shale under different unloading paths. The results show these as follows. Firstly, the
creep behavior of shale under two unloading paths is very obvious, and the axial strain is always higher than the lateral strain. Second-
ly, the axial strain increases less than the lateral strain under the failure stress level, and the lateral dilatancy of the rock is obvious.
Thirdly, the long-term strength of rock under the condition of constant axial pressure unloading and constant axial pressure unloading
confining pressure is 47. 69 MPa and 62. 85 MPa, respectively, and the rock under the condition of constant axial pressure unloading is
more likely to yield failure. The research results provide some reference for the long-term stability study of underground chamber.

[ Keywords] unloading; shale; creep; capacity expansion; long-term strength
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Table 1 Basic mechanical parameters of rock samples
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