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Optimization of Support at the End of Fully Mechanized
Mining Face and Control Mechanism of Surrounding Rock
in Thick Coal Seam

Qiang Feng Dongdong Luo
Shaanxi Xihan Xinglong Coal Mine Co., Ltd., Weinan, Shaanxi, 715400, China

Abstract

This study investigates the end face of fully mechanized mining faces in thick coal seams, integrating field monitoring, numerical
simulation, and theoretical analysis to systematically reveal the failure characteristics of surrounding rock and the stress distribution
patterns of support systems. A support optimization framework is proposed, characterized by “strong-weak synergy, support-
mechanism integration, and dynamic regulation.” Through combined reinforcement with anchor-net cables, zoned stress control
of supports, and pressure-relief measures, multi-level coordinated control is achieved. The results demonstrate that the optimized
support system effectively reduces stress concentration at the end face, delays the step distance of roof caving, improves stress
distribution and load-bearing equilibrium, and ensures roof stability and safe coal recovery. These findings provide theoretical and
engineering support for efficient and safe fully mechanized mining in thick coal seams.
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