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Numerical analysisfor shear strength and defor mation characteristic of joint planewith
complicated surface

ZHOU Wen' 2, ZHU Zi-giang!, L1U Qun-yil, FENG De-shan!

(1. School of Info-physics and Geomatics Engineering, Central South University, Changsha 410083, Ching;
2. Highway Management Department of Hunan, Changsha 410007, China)

Abstract: The three dimensional numerical mode! for rock sample with joint plane was built by FLAC3P software, and the effects of
different surface shapes and boundary conditions on the shear strength and deformation characteristic of joint plane were analyzed.
The analysis results show that, when the undulating angle of joint plane is small, the relationship between shear strength and normal
stress is in accordance with Mohr-Coulomb linear criterion. The effect of the undulating angle on cohesion is in larger magnitude than
that of undulating angle on friction angle. With the increase of undulating angle, the relationship between shear strength and normal
stress is transferred to the non-linear criterion, which can be fitted by parabolic equation with high correlation coefficient, and the
failure mode of joint changes from dlipping along joint plane to the compound failure model consisted of dlipping failure aong joint
plane and crushing failure through saw tooth. The ratio of peak strength to the residua strength decreases with the increase of the
normal stress, and the relationship between them is in accordance with the exponential equation, while the degree of anisotropic
characteristic for joint sample decreases, and shear stiffness increases.
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