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Shear Behavior Analysis of Rock Mass Structural Plane Based on Discrete Element Method
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Abstract: The structural plane of rock mass plays a key role in geological engineering, and its shear behavior has an important
influence on the stability of rock mass and engineering safety. In order to deeply understand the shear behavior characteristics of
rock mass structural plane, PFC2D was used to analyze the mechanical behavior of regular structural plane, asymmetric
structural plane and irregular structural plane with different roughness under different normal stress conditions. The results
show that the shear failure modes of the specimens can be divided into four types: the structural plane sliding along the
sawtooth surface, the structural plane slides along the sawtooth surface and the sawtooth tip is cut off, the failure surface
penetrates from the sawtooth bottom to the other side of the sawtooth, and the sawtooth bottom is completely cut off. With the
increase of normal stress and undulating angle, the failure mode gradually changes from the structural plane sliding along the
edge of the sawtooth force side to the sliding along the whole serrated surface, and finally evolves into the complete shear of the
sawtooth bottom. The shear strength of the structural plane increases approximately linearly with the increase of normal stress
and undulating angle. In the initial stage, the shear stress of the irregular structural plane increases approximately linearly with
the increase of the shear displacement, and the normal stress has almost no correlation with the joint roughness.
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Fig.1 Schematic diagram of shear test simulation

x1 EFERBEBSH

Table 1 Parameters of direct shear test model
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Fig.2 Schematic diagram of rule structural plane model
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Fig.3 Shear stress-shear displacement curves

of structural plane with different relief angles
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Fig.4 Relationship curves between shear

strength and normal stress of structural

plane with different fluctuation angles
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Fig.5 Failure process of regular structural
plane in direct shear test
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Fig.6 Relationship curves between failure fluctuation angle
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