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Numerical Simulation of Rock Specimens Failure Mode with
a Single Hole Under Dynamic Loading

SHA Rundong, LIANG Zhengzhao, QIAN Xikun
(State Key Laboratory Coastal and Offshore Engineering, Dalian University of Technology, Dalian, Liaoning 116024, China)

Abstract; In order to simulate the dynamic failure process of rock specimens with a single circular hole under dy-
namic loading, the dynamic version RFPA3D numerical simulation software is adopted. The influence factors such
as hole radius, stress wave peak and loading rate on the dynamic failure process of rock mass are discussed. The
simulation results show that the dynamic failure process and fracture strength of the rock mass with a single hole are
strongly related to diameter, stress wave peak and loading rate. The heterogeneity will play a dominant role in the
crack propagation mode of the rock with the decrease of diameter of the hole under the same dynamic load. With

the increment of the stress wave peak value, the initial crack shape around the hole gradually transform from the
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—"” type to the “Y” type and “X” type. The loading rate of the stress wave has huge influences on the initiation
and distribution of slabbing crack. When the loading rate of the stress wave is large, the slabbing is concentrated on
the right side of the model ; when it is small, the initial position of the slabbing crack gradually shifts to the left side
of the model. In addition, when the loading rate is less than a certain value, the slabbing crack does not appear.
The numerical simulation is in good agreement with the rock Hopkinson bar (SHPB) test results, which indicated
that the numerical simulation method is feasible and the conclusion is reliable. The research results could reflect the
crack propagation and extension law of rock specimens with circular holes, which can provide reference and guid-

ance for disaster prevention and mitigation under the dynamic load of rock mass engineering.
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