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Optimization and Design of Support Parameters for Mining Roadways in High—Inclination
Mining Faces
Xiao Maoyou
Panjiang Precious Coal Co., Ltd., Jinjia Mine

[Abstract] This study addresses the challenges encountered at a mining face in the underground mining area of a
mine in Southwest China, where the burial depth is significant (=750 m to —1,200 m) and the coal seam inclination
reaches 23.5° —leading to severe surrounding rock deformation in the mining roadway, making traditional
support methods inadequate for maintaining stability. Based on the geomechanical parameters of this mining face,
this paper employs the FLAC?> D numerical simulation method to construct a 3D model with dimensions of 160
X 100 X 30 m. It systematically analyzes the impact of different roadway cross—sectional layout configurations
(no bottom plate excavation versus partial bottom plate excavation) on the distribution of plastic zones, and utilizes
five sets of orthogonal simulations comprising 15 different scenarios to optimize key parameters such as the spacing
between roof bolts, the spacing between side wall bolts, the bolt row spacing, the length of roof bolts, and the
length of side wall bolts. The results demonstrate that partial bottom plate excavation can significantly reduce the
extent of plastic failure in both side walls and the roof, thereby improving the stress distribution; the optimized
support parameters are: a row spacing of 800 X 900 mm and a length of 2,200 mm for the roof bolts, and a row
spacing of 750 X 900 mm and a length of 2,200 mm for the side wall bolts. Compared with the original scheme,
the plastic zone in the surrounding rock is substantially reduced after optimization, the shear stress concentration
region is markedly narrowed, and the deformation of both the roof and side walls is eftectively controlled. This
study provides a reliable computational basis and parameter optimization methodology for the support design of
mining roadways in deep high—inclination mines, offering significant engineering application value.
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