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Research on the theoretical and experimental value of azimuth angle of the
fracture surface for the rock subjected to triaxial compression
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Abstract ;: With the influence of boundary condition on the rupture path of the drill core considered the mechanism of
inconformity of the theoretical and experimental fracture surface was analyzed, The mechanism of the strength
difference of different fracture surfaces was compared under the Mohr-Coulomb criterion. The results showed that
the theoretical value of the fracture surface azimuth of the coarse sandstone under the Mohr-Coulomb criterion is
near 67.45°, but the actual fracture surface was restricted by the boundary constraint at the 63° (namely near the
diagonal). However, the different shear fracture surfaces corresponded to the different strength, so the
inconsistency between the theoretical and experimental fracture surface will affect the strength ultimately. This
inconformity made the experimental value larger than the theoretical value, and this deviation tendency enlarged
with the increase of confining pressure. The elimination of this difference can be realized by increasing the ratio of
height to diameter, but the lower limit of the recommended value of the national standard (GB/T 50266-2013) is
widely used in China at present, with the cylinder specimen's height-to-width ratio being 2 ¢ 1. It is suggested that
the rock strength test is based on the upper limit (2.5 : 1) of the national standard of China. It can eliminate the
influence of end constraints on real strength, and also it is closer to the recommended values of the International
Institute of Rock Mechanics.
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Tab. 1 The experimental data subjected to triaxial

compression for grit stone
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Tab.2 Comparison between theoretical value and experimental

value of fracture surface azimuth
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different confining pressures
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Fig. 2 The relationship between shear strength and shear

strength with the different angle of inclined section
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two times the height to diameter ratio subjected

to strong constraint
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to diameter ratio subjected to strong constraint
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Fig. 6 Actual fracture surface azimuth angle of test
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Tab. 4 Comparison of theoretical strength and experimental

strength with the Mohr-Coulomb criterion
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at different height to diameter ratio
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