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Development and application of contact algorithms for rock shear
fracture surface

MA Qiu-feng, QIN Yue-ping, ZHOU Tian-bai, YANG Xiao-bin
(School of Emergency Management and Safety Engineering, China University of Mining and Technology (Beijing), Beijing 100083, China)

Abstract: In order to overcome the inefficiency of existing numerical calculation programs in calculating the contact slip law of
complex fracture surfaces, a new numerical calculation method was proposed by absorbing the idea of boundary element method. In
this algorithm, all grids were located at the boundary of rock blocks, and the interaction force between rock blocks and the
displacement of rock blocks were calculated by using the explicit difference method. The algorithm was validated by two simulation
experiments, i. e. the ball sliding on the parabolic surface and the dumbbell sliding on the inclined surface with different inclinations.
The results show that: the algorithm can accurately describe the contact between objects and accurately calculate the normal
displacement between blocks. The algorithm can accurately judge the "sliding state" and "stable state" of the object. The error
between the numerical and analytical results of friction force is less than 107'%. When calculating the variation of bearing capacity
during slip of fracture surface, the calculation results of the new method are consistent with those of the finite element method, but the
calculation efficiency of the new method is significantly improved.
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Fig.1 Diagram of rock block nodes and meshes
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