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Study on co-existence mechanism of tensile—shear failure of
rib spalling in large mining height working face
MA Zhaorui'*
(1.College of Mining Engineering , Liaoning Technical University , Fuxin 123000, China; 2. Department of Mining and Design,
Tiandi Science and Technology Co. ,Ltd. ,Beijing 100013, China)

Abstract ; As to the serious problem of coal rib spalling during the periodic pressure in shallow buried large mining height working face , the
theoretical calculation and numerical simulation method are used to calculate the change of elastic strain energy density before and after the
roof fracture ,and quantitatively indicate the energy source of coal body failure of the large mining height during the periodic pressure peri-
od.The rib spalling mechanism of large mining height is described, the cohesion weakening and friction strengthting( CWFS) constitutive
model is realized ,and the rib spalling mechanism is verified.The brittleness coefficient in the CWFS model is introduced into the rib spal-
ling formula, and the modified coal body destruction formula is obtained.The results show that the large mining height mining causes the
change of the siress state in the coal body,so that the coal body is in a low confining pressure or no confining pressure state.The coal body
cohesion strength component and the shear strength component are not simultaneously activated. Rather, the cohesive force of the coal body
decreases with the increase of the plastic strain,and the friction strength increases with the increase of the plastic strain, which leads to the
tensile failure of the coal body in the large mining height working face ,and the shear failure also occurs within the coal body.Thus, the phe-
nomenon of tensile—shear coexist.

Key words:large mining height working face; rib spalling;strain energy density; CWFS model; tensile—shear failure
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Fig.1 Mechanics model of tight roof before periodic weighting
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Table 1 Physical mechanical parameters for coal and rock in uniaxial compression test
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c-2 100.50 49.04 42.22 1.55 28.69 2.658 0.22
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Fig.6 Comparison between uniaxial compression test and numerical model for coal and rock
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Table 2 Physical and mechanical parameters of numerical simulation
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TR 2 600 2.43 2.26 1.50 36 2.00
2 1 400 1.95 1.77 1.00 36 2.00
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Table 4 Criterion parameters failure depths of working face with different yielding criterion
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Fig.9 Effect laws of Failure depth of working face with stress
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