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Research on the Optimization of Underground Mining Tunnel Support
Chao Wang
Fumin Coal Co., Ltd., Inner Mongolia Huineng Coal and Electricity Group

[Abstract] In the large—scale deep mining of mineral resources, the stability of tunnel surrounding rock is a key
factor in ensuring continuous and safe production, improving mining efficiency, and achieving green and
efficient mining. Considering the complex geological conditions such as deep high stress, rock mass fracturing,
and the superimposed effects of mining activities, traditional tunnel support schemes have problems including
poor adaptability of load—bearing structures, weak control over surrounding rock deformation, high support
costs, and inadequate durability, which can no longer meet the requirements of modern safe and efficient
underground mining. Based on the fundamental theories of rock mechanics and tunnel support engineering, this
paper systematically analyzes the mechanisms of surrounding rock deformation and failure in underground
tunnels, as well as the limitations of existing support technologies. It further explores the principles, main
directions, and technical solutions for tunnel support optimization. Targeted scientific optimization strategies are
proposed regarding the selection of load—bearing structures, calculation of support parameters, synergistic
load—bearing capacity of rock mass and support structures, and support construction processes.
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