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Three-dimensional numerical simulation of surface crack propa-
gation of rock under uniaxial compression
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Abstract: In order to discuss and investigate the influence of the angle of inclination on the crack
initiation, propagation and damage, the extended finite element method in the ABAQUS platform is
used to simulate the semi-circular surface cracked rock mass with different angles. The results show
that with the increase of fracture inclination, the peak strength of crack increases. The angles of cracks
have magnificent impact on the surface cracks. Moreover, the 1 type stress intensify factor plays an
important role in the process of crack propagation.
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Tab.1 Rock mechanics parameters of rock-

like materials used in the model
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Fig.1 Three dimensional mechanical model of surface crack in

rock mass and size of the crack
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Fig.2 The dynamic procession surface crack propagation of rock under uniaxial compression
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Fig.3 Comparison chart between experiment and numerical simulation
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crack tip in different inclination angles
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