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Study on evolution law of rock crack dynamic propagation in complete
process under impact loading
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Abstract: In order to study the mechanism of crack propagation in complete process and crack arrest behavior in
set area between two holes, an ISCSC(improved single cleavage semi-circle specimen) configuration specimen
was proposed. By using split Hopkinson pressure bar, the impact experiment was conducted with the crack
propagation velocity detected by the crack propagation gauge. Meanwhile, the damage failure model combining
principal stress failure criteria with crack softening failure criteria was introduced in the numerical simulation.
With Experiment-Numerical method, the evolution law of rock crack dynamic propagation in complete process
was investigated elaborately and the effect of two empty holes on crack propagation behavior was sophisticated

demonstrated. The results show that the ISCSC configuration specimen could realize the crack arrested in set area
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and that the arrest zone can be predicted accurately. Two empty holes have huge influence on the behavior of crack

propagation, restraining crack propagation velocity obviously. The interaction of the superimposed stress field

between two empty holes and the tensile stress field of the crack tip could slow down the crack propagation speed

sharply and even cause arrest when the running crack rushes into the set area between two holes. When the running

crack goes across the set area between two holes, the crack propagation behavior could be influenced by

inhomogeneity of material easier than before, which could cause crack deflecting and branching. It is also shown

that numerical simulation outputs agree well with the results of experiment, confirming that ISCSC configuration

specimen has great ability to be applied in researching the behavior of crack propagation in complete process.

Key words: rock mechanics; ISCSC configuration; split Hopkinson pressure bar; crack propagation; crack arrest;

numerical simulation
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Table 1 Material parameters of Yameng black sandstone
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Fig.2 Schematic of the SHPB test system and CPG test system
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