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Energy Evolution Law and Destabilization Damage Characteristics of
Coal Mass under Tension Loading Process
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XUE Xing-zhuo' , LIU Yang', SHANG Shao-kang’, NIU Yue'?"
(1. School of Safety Engineering, China University of Mining and Technology, Xuzhou 221116, China;
2. Yunlong Lake Laboratory of Deep Earth Science and Engineering, Xuzhou 221006, China;
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4. Dongxia Coal Mine, Huating Coal Industry Group Co. , Lid. , Pingliang 744100, China;
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[ Abstract] 1In order to study the prevention and control of power disaster induced by coal mining process, Brazilian splitting test of
raw coal specimen was carried out to study the energy evolution law in the process of coal body tensile damage destruction, and the pre-
cursor information of coal body destabilization and destruction was identified. The results show that the coal body tensile damage
process has significant nonlinear evolution characteristics, and it is possible to identify the critical point, destabilization point, and
damage point of coal body damage. The energy evolution characteristics of coal body tensile damage in each stage are significantly dif-
ferent. In the elastic deformation stage, the input energy is mainly converted into elastic energy, and the dissipation energy remains
stable, while in the destabilization stage, the dissipation-elasticity ratio shows a jumping growth. By calculating the energy release rate
and energy dissipation rate, it is found that the index has abnormal response characteristics at the critical point, destabilization point
and damage point of the coal body tensile process, and the appearance of the characteristic points all have significant precursor informa-
tion. The nature of coal destabilization is the result of energy accumulation and dissipation, and the energy index of coal body can re-
veal the abnormal characteristics of energy evolution in the process of damage and destruction of the specimen, and identify the precur-
sor information of coal body catastrophe, which is conducive to the over-warning, and escort for the safe mining of coal.

[ Keywords ] loaded coal; tensile damage; energy evolution; catastrophic features; precursor information
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Fig. 2 Schematic diagram of the experimental setup
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whole process of coal failure under load
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strain in the process of coal failure under load
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