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On Mechanical Properties and Energy Evolution Anisotropy of
Layered Rocks

ZHANG Xiaowu, XU Jinhai, LIU Zhibing, SUN Lei
(School of Mining, China University of Mining and Technology, Xuzhou 221116, China;
State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and Technology, Xuzhou 221116, China)

Abstract; To study the mechanical properties and energy evolution anisotropy of layered rocks under different
inclination angles, six types of uniaxial compression experiments on marble samples with inclination angles are
designed, and the mechanical characteristics of the characteristic stress points of layered rocks and the inclination
effect of energy are analyzed. The anisotropy mechanism of failure characteristics of layered rocks is described.
The research results show that as the inclination angle increases, the uniaxial compressive strength of layered
rocks first decreases and then increases, while the elastic modulus gradually decreases. During the compression
process of layered rock, the energy distribution has obvious anisotropy. When the inclination angle is small, the
elastic energy accounts for a larger proportion. On the contrary, the dissipated energy accounts for a larger
amount. The loading direction and the angle of the bedding plane make the layered rock load-bearing failure
mode different, which is the main reason for the difference in the mechanical properties and energy laws of the
layered rock. The research results have provided theoretical guidance for the research on the occurrence
mechanism and prevention of mine disasters.
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