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Numerical Simulation of Evolution Law for Stress-displacement Field of
Coal-rock Mass in Steeply-inclined and Extra-thick Coal Seam

ZHU Bofan, WANG Zhengyi, LI Xinhan, ZHAO Yan, ZHU Yongheng, QIU Yi
(School of Civil Engineering and Architecture, Changzhou Institute of Technology, Changzhou 213032, China)

Abstract: In order to reveal the regularity of mine pressure behaviors in steeply-inclined and extra-thick
coal seams, the numerical analysis model for working faces is established to analyze the evolution law for stress-
displacement field of coal-rock mass during the horizontal section mining process. The key areas of mine pressure
prevention are determined, and the targeted control suggestions are put forward. Results show that the stress field
of coal-rock mass in steeply-inclined and extra-thick coal seam shows the asymmetric distribution characteristics.
The coal-rock mass on the roof side is in the exterior stress concentration zone, while the coal-rock mass on the
floor side is the distressed zone under the goaf. Therefore, the coal-rock mass on the roof side is the key area of
mine pressure prevention. The coal deformation in the working face is dominated by the heaving floor of bottom
coal, showing a “single peak” distribution with largeness in the middle and smallness on both sides. The
evolution of displacement field for coal-rock mass is significantly affected by the mining depth, and the overlying
strata break is in turn with the increase of the mining depth. The effective prevention of mining pressure behavior
in steeply-inclined and extra-thick coal seam can be realized through the roof pretreatment and intensity
weakening of coal-rock mass.
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