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Abstract:In order to explore the influence of edge cracks with different lengths on the mechanical properties and
crack propagation law of rock mass, The mechanical properties, crack propagation law and failure mode of red
sandstone samples with prefabricated edge cracks (0 mm, 5 mm, 15 mm, 20 mm, 25 mm) of 50 mmx50 mmx 100
mm under uniaxial compression were studied by laboratory test and PFC* numerical simulation method, and
acoustic emission was used for synchronous monitoring. The test results show that with the increase of the edge
crack length, the bearing capacity of the sample decreases significantly, and the peak strength and elastic modulus
show a stepwise downward trend. When the crack length reaches 25 mm, the strength of the sample decreases by
80.39%. The failure mode gradually changes from tensile-shear mixed failure to shear-dominated failure, and the
brittleness characteristics are significantly enhanced. The slope of the cumulative ring count curve of acoustic
emission gradually increases, the boundary point of the elastic-plastic stage moves backward, and the brittle
transition is accelerated. The PFC*™ numerical simulation results are basically consistent with the laboratory test,

and the mechanism of crack initiation and failure mode transformation at the crack tip is revealed. The research
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conclusions provide theoretical support for the stability evaluation and disaster prevention and control of

surrounding rock with edge cracks on the free side in underground engineering.

Keywords: edge fissures; red sandstone; crack propagation; failure mode; PFC®; acoustic emission
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Fig.1 prefabricated edge crack red sandstone specimen
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Fig.2 test control and monitoring system
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