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Experimental Study on the Influence of High Temperature and Cyclic Cooling on the Shear Strength of Granite
MA Shuangze, CHEN Wei, LYU Congcong » ZHANG Subiao . ZHANG Fan
(College of Civil Architecture and Environment., Hubei University of Technology, Wuhan, Hubei 430068, China)

Abstract: In the process of hot dry rock mining in enhanced geothermal system, high temperature and cyclic cooling will lead to
damage the thermal reservoir rock mass, change its physical and mechanical properties as well as microstructure, and affect the
permeability of rock mass and mining efficiency. The granite samples after high temperature treatment at 400 ‘C were subjected
to cyclic cooling treatment by different cooling methods. The shear permeability tests were carried out under different normal
stresses. The shear fracture surface of granite was analyzed by three-dimensional morphology and scanning electron microscopy.
The results show that the shear strength and shear displacement of granite increase with the increase of normal stress. The
shear strength decreases with the increase of cyclic cooling times, and the shear strength of water-cooled samples decreases
more obviously. The cohesive force decreases with the increase of cyclic cooling times, and the internal friction angle does not
change significantly. The initial permeability decreases with the increase of normal stress. and the initial permeability of water-
cooled samples is 1 =2 orders of magnitude higher than that of natural cooling samples. The shear displacement corresponding
to the minimum permeability increases firstly and then decreases with the increase of cyclic cooling times, and increases with
the increase of normal stress. With the increase of cyclic cooling times, the intergranular cracks of the natural cooling sample
increase, the width of the transgranular cracks increases. The secondary cracks of the water-cooled sample increase and crystal
fracture occurs. The research results can provide theoretical basis and technical support for hot dry rock mining.
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Fig.1 Granite specimens and shims
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Fig.2 Granite specimens treated with different

cooling methods and cycles cooling times
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curves of granite under different cycle cooling times
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Fig.7 Variation curves of cohesion and internal friction

angle of granite with cycle cooling times
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to the minimum permeability of granite
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Fig.11 Variation curves of joint roughness
coefficient (JRC) of granite fracture

surfaces with normal stress
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Fig.12 Scanning electron microscope (SEM) images of

granite fracture surfaces under different cycle cooling times
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