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Abstract

Optimal design and numerical simulation analysis of mine roadway support structure are of great significance in modern mine
engineering. Roadway support is an important guarantee for mine safety production, and its structural optimization design is directly
related to the stability and safety of roadway. With the increase of mining depth, it is difficult for traditional support design methods
to meet the needs of increasingly complex geological conditions. Therefore, using advanced numerical simulation technology to
optimize the support structure becomes an effective means. Numerical simulation technology can accurately reflect the stress and
deformation of roadway support structure under different working conditions, and provide scientific basis for support design. In this
paper, the mechanical characteristics of different supporting structures are analyzed by numerical simulation, and an optimization
scheme of supporting structures adapted to complex geological conditions is proposed in combination with optimization design
technology. The results show that the optimized support structure can significantly improve the stability of the roadway, reduce the
construction cost, and has high practical application value.
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