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Creep instability rock burst mechanism and prevention technology of
isolated coal mass in roadways of high-stress thick coal seam

WANG Gao-ang', ZHU Si-tao!, JIANG Fu-xing', LI Shi-dong?, LIU Jin-hai*, ZHOU Tao?, NING Ting-zhou*,
LI Huan?, KONG Zhen?

(1. School of Civil and Resources Engineering, University of Science and Technology Beijing, Beijing 100083, China; 2. Zhaolou Coal
Mine, Yanzhou Coal Heze Energy and Chemical Company Limited, Heze 274000, China; 3. Hebei State Key Laboratory of Mine Disaster
Prevention, North China Institute of Science and Technology, Sanhe 101601, China; 4. Liuhuanggou Coal Mine, Yankuang Xinjiang
Mining Co., Ltd., Changji 831100, China)

Abstract: In view of the present situation of frequent rock burst appearances of isolated coal body in coal pillar areas of
high-stress roadways without obvious mining disturbance, taking the coal pillar of the high-stress thick coal seam in the seventh
mining area of Zhaolou Coal Mine in Shandong Province as the engineering background, creep instability rock burst
mechanism and prevention technology of isolated coal mass in roadways of high-stress thick coal seam are investigated though
theoretical analysis, numerical simulation and on-site investigation. Firstly, the stress evolution laws induced by unstable creep
instability of the surrounding rock and the isolated coal body in the roadways of high-stress thick coal seam are studied.
Secondly, the mechanism of rock burst induced by creep instability of isolated coal in high-stress roadways is revealed. The
results show that the overall instability rock burst is easily induced, when the concentrated stress in the elastic bearing zone of
isolated coal body exceeds its ultimate bearing capacity. Thirdly, the creep instability and rock burst mechanical model for
isolated coal body in roadways of high-stress thick coal seam is established, and the mechanical criterion of creep instability
and rock burst of isolated coal body in roadways is deduced. Finally, the relevant measures are put forward to prevent and
control this type of rock burst. The rationality of the theoretical analysis is verified through field practices.
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Fig. 1 General situation of roadways in Zhaolou Coal Mine
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Fig. 2 Statistics of deformation of surrounding rock in roadways
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Fig. 3 Microseismic characteristic curves of roadway area
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Fig. 4 Full stress-strain curve of rock
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Fig. 5 Evolution diagram of plastic zone of surrounding rock of
roadways
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Fig. 6 Diagram of failure of roadway support
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Fig. 7 Evolution of abutment pressure of coal mass before and

after creep
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Fig. 8 Diagram of stress homogenization
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Fig. 9 Stress profile of isolated coal before and after creep
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Fig. 10 Simplified schematic diagram of abutment pressure after
creep of isolated coal
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Fig. 12 Numerical simulation of evolution of plastic zone
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