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Experimental research on mechanical property of rock mass with prefabricated
joints under unloading condition

WANG Rui-hong', LI Jian-lin', JIANG Yu-zhou®, WANG Yu'

(1. Key Laboratory of Geological Hazards in Three Gorges Reservoir Area, Ministry of Education, China Three Gorges University, Yichang, Hubei 443002,
China; 2. Key Laboratory of Geotechnical Mechanics and Engineering of the Ministry of Water Resources,
Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract: Joints have a great influence on mechanical properties of rock under unloading condition. The stress-strain characteristics
and the influences of rock mass strength, deformation characteristics, failure law, joint spacing and depth on the mechanical
properties of rock mass are analyzed, based on the triaxial unloading destruction experiment of the rock mass with two prefabricated
intermittent joints with different spaces. The results show as follows: Comparing to the completed rock mass, the axial strain of the
jointed rock during the process of falling from the peak strength to residual strength in unloading failure is 3-4 times larger than the
completed rock mass; and the ultimate strength is significantly lower than the completed rock mass; also the brittle feature is not
obvious as the completed rock mass. During unloading failure, the deformation modulus of the jointed rock mass reduces
significantly, which the reducing degree is 6-7 times larger than the completed rock mass; and the deformation modulus decreases
faster with the increase of joint spacing. Comparing to the triaxial loading experiment results of the rock mass with prefabricated
joints, the damage degree of the jointed rock mass under unloading condition is more intense; in addition to the shear fracture plane,
the tensile cracks of different classes distributed along the direction of maximum principal stress are well developed; and the space of
prefabricated joints has little effect on the rock mass failure mode.
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Fig.2 Stress-strain curves under unloading failure
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Table 1 Test results of unloading failure
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Fig.3 Change curves of deformation modulus
during unloading process
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Table 3 Analysis of the variation characteristics
under unloading failure
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