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Numerical study of layered rock mass under uniaxial compression failure

LUO Shilin, WAN Wen, ZHAO Yanlin, TANG Jinzhou, LIU Tianyu

(School of Energy and Safety Engineering, Hunan University of Science and Technology, Xiangtan 411201, China;
Hunan Provincial Key Laboratory of Safety Mining and Technology of Coal Mine, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract; To study the relationship between the loading ratios and the two factors of structure plane dip
influencing on rock mass uniaxial compression strength, this paper has made a series of numerical experiments.
Experiment shows that the rock uniaxial compressive strength increases linearly with the increase of the loading
rate; with the increase of structural plane dip, the rock uniaxial compressive strength reduces at first and then
increases whose characteristics suits to the " U" type curve. Through the analysis of the deformation, it knows
that 60° is the most unfavorable structure plane dip for rock ; at the same time, there are cusp on the stress strain
curve of 0° and 90° obviously, showing that its brittleness is clear, compared to other rocks. Based on the results
of numerical experiments, this paper puts forward the quantitative relation of the loading rates and the structure
plane dip to rock uniaxial compressive strength.
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20 1.512 1.563 1.609 1.650 1.791 2.460 4.225 7.861
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70 0.442 0.480 0.572 0.687 1.075 1.988 3.241 5.652
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90 2.292 2.420 2.455 2.944 3.884 5.977 9.975 18.630
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