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Three-dimensional Extension Mode of Red Sandstone with Different Opening Surface Crack
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Abstract: Rock surface crack is an important contributing factor of rock defect. Uniaxial compression test, real-time
monitoring, CT scan and numerical analysis were carried out to analyze the three-dimensional crack extension mode
of different opening surface crack and the physical-mechanical property of the standard rock specimen prepared from
red sandstone. The research shows that, under uniaxial load, the extension of surface crack starts from the inside
and gradually extends to the specimen surface. Wrapped in the rim of the prefabricated crack, the internal crack ex-
tends along the direction of maximum principal stress and gradually approaches to the specimen surface under the in-
fluence of boundary. The smaller the surface crack opening, the greater the boundary effect on the extension direc-
tion. With the increase of the surface crack opening, the rock peak strength, peak strain and elastic modulus become
smaller. Numerical analysis shows that, influenced by the boundary, the stress influence zone of the prefabricated
crack rims inclines to the surface, resulting in the approach of crack extension path to the specimen surface.
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Tab. 1 Physical and mechanical parameters of red sandstone rock
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Fig. 1 Crack extension observation device under the uniaxial load Fig. 2 CT scan direction
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Fig. 3 Surface crack extension process
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Fig. 4 CT scans of specimen with different opening surface crack and three-dimensional distribution patterns of internal crack
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Fig. 5 The uniaxial compression stress-strain curve Fig. 6 Model building and meshing of

of crack and intact specimen surface crack surrounding
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Tab. 2 Stress distribution of different surface crack openings in the xy section
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Fig. 7 Stress distribution of surface crack specimen when d=1. 0 mm in the yz section
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