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Optimization of anchor—net-cable coupled support parameters for composite soft-rock roadway
in Hanju Coal Industry based on orthogonal experimental design
Li Xianlei
China Coal Huajin Group Hanju Coal Industry Co., Ltd.

[Abstract] To address the challenge of controlling large deformations encountered during the excavation of the
32205 main transport roadway at Hanju Coal Industry Co., Ltd. under composite soft rock conditions, this study
takes this roadway as a practical engineering case and employs a comprehensive approach combining numerical
simulation and orthogonal experimental methods to conduct an optimization study on the parameters of
anchor—net—cable coupled support systems. Utilizing an L~18~(3"7") orthogonal experimental design and range
analysis, this study systematically investigated the influence of seven factors—anchor rod length, diameter,
inter—row and inter—column spacing, preload, anchor cable length, and prestress—on the subsidence of the
roadway's roof. The results indicate that the relative significance of each factor's impact on roof subsidence is as
follows: side anchor rod inter—row and inter—column spacing> anchor rod preload> roof anchor rod inter—row
and inter—column spacing> anchor cable prestress> anchor cable length> anchor rod diameter> anchor rod
length. The determined optimal support scheme is: anchor rod length = 2.4 m, diameter = ¢ 22 mm, roof
anchor rod inter—row and inter—column spacing = 850 X 900 mm, side anchor rod inter—row and
inter—column spacing = 900 X 900 mm, anchor rod preload = 90 kN, roof anchor cable length = 8300 mm,
and prestress = 150 kN. A comparative analysis based on numerical simulations demonstrates that, by
implementing the optimized coupled support scheme, the vertical displacement of both the roadway roof and
floor compared to the original scheme is reduced by more than 70%, the extent of the surrounding rock's plastic
zone is significantly reduced, and the stress distribution is fundamentally improved. These research findings can
serve as a reliable reference for the support design of mining roadways under similar geological conditions.
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