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Evolution of energy field instability of island longwall panel during coal bump

WANG Hong-wei', JIANG Yao-dong'?, GAO Ren-jie', LIU Shuai'

(1. School of Mechanics and Civil Engineering, China University of Mining and Technology, Beijing 100083, China; 2. State Key Laboratory of Coal
Resources and Safe Mining, China University of Mining and Technology, Beijing 100083, China)

Abstract: Coal bumps have been a major safety concern in underground coal mines in China for more than fifty years. In general, a
coal bump refers to a sudden and violent failure of a coal seam that releases contained elastic energy and expels a large amount of
coal and rock into the roadway or working face where men and machinery are present. It can cause fatality, injury and significant
economic loss for the coal mining industry. Coal bumps occur more frequently in an island longwall panel, which is surrounded by
previously mined panels, than in other longwall panels because of its high-stress concentration. In order to investigate the suddenly
release of strain energy during extraction of mining face, the nonhomogeneity of materials will be considered to understand the
mechanism of energy explosion during periodic weighting of the island longwall panel. Numerical simulations were conducted to
study the dynamical character of elastic strain energy relief based on the geological conditions of T,193gisland longwall panel in the
Tangshan coal mine. Numerical results suggest that the constant collapse of immediate roof will cause continuously increasing of the
main roof suspension. Meanwhile, the accumulated elastic strain energy in main roof will abruptly release when the periodic
weighting occurs. At this moment, the coal bumps will occur more frequently in the mining face and roadways. It can be revealed that
elastic strain energy explosion of main roof and coal seam during periodic weighting is considered to be an important precursor of
coal bump occurrence during the extraction of an island longwall panel. Therefore, the significant reason of occurrence of coal bump
is the suddenly elastic strain energy explosion during the periodic weighting of man roof. This study of coal bumps in the island
longwall panel is of significant importance for coal mine safety and productivity.
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