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Research of macro- and meco-mechanical characteristics

of rock joints during shear process

HUAN Jiuyang , ZHANG Zhigiang , LI Ning
(Institute of Geotechnical Engineering, Xi'an University of Technology, Xi'an 710048, China)

Abstract; During shear process, shear strength and failure process of joint are controlled by local micro damage.
Model of rock joint having different slop angle are generated by discrete element software PFC, and direct shear
tests under different normal stresses are conducted on the basis of servo module. The law of shear stress-shear
displacement curves of samples and characteristics of peak shear stresses under different normal stresses has been
carefully discussed by monitoring shear displacement and shear force. In addition, the monitoring module of crack
propagation has been prepared by fish language embedded in PFC, and failure mode of rock joint is described from
the microscopic point of view during the shearing process. The failure of sample is mainly concentrated on the
vicinity of joint, and they are mainly divided into three kinds including slip failure, shear failure in the central of
asperity and shear failure in the root of asperity. The failure mode and scale are greatly influenced by the slop angle
of joint and normal stress. Change curve of shear stress and crack growth curve are divided into four stages
integrally. It is found that the growth of shear stress is inhibited by crack growth in the sample, but there is a lag
effect. During the test, the stronger ability to resist the shear load, the greater damage degree will be. Results
show that crack number and peak shear stress are in accordance with the positive correlation trend.

Key words: rock joint; slop angle; crack propagation; shear process; PFC; failure mode
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Fig. 2 Stress-strain curve of uniaxial compression test
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