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Abstract ; To reveal the relationship among uniaxial compressive strength, tensile strength and shear strength, 159 sets of
rock mechanics data collected from 38 mines were taken as samples. Firstly, the relationship between uniaxial
compressive strength and tensile strength was characterized by data analysis, and the range of uniaxial compressive and
tensile strength in the formulae for calculating shear strength was calibrated. Then, a BP neural network prediction model
was constructed, with which the shear strength of rocks can be predicted with uniaxial compressive strength and tensile
strength as the input layer. The results show that; the uniaxial compressive strength of rock is 7.6—27.8 times tensile
strength ; the cohesion value obtained from multiple comparison tests is 1.0-2.2 times that from the original empirical
formula, and the tangent value of internal friction angle is 0.35-1.00 times that from the original empirical formula,
presenting high confident and reliable results; based on comparison between the predicted value with BP neural network
and the actual value, the cohesion deviation ranges from —10.53 MPa to 20.12 MPa, and the internal friction angle
deviation ranges from —18.43° to 28.97°, exhibiting an overall normal distribution.
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Fig.1 Uniaxial compressive strength test
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Fig.2 Brazilian test for splitting tensile strength
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Fig.3 Triaxial compression test
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Tab.1 Rock mechanics test results of some mines
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Fig.4 Relationship between compressive and tensile strength

of different groups of rocks
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Fig.5 Relationship among compressive, tensile and

shear strength of different groups of rocks
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Fig.6 Comparison between shear strength from experiment

and by equation calculation
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Fig.7 Comparison between shear strength obtained by

interval expressions and from experiments
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Fig.9 Correlation analysis
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