MLEMET - 5075 - F06H1 - 2025 F 11 A DOI: https://doi.org/10.12345/smg.v7i6.34307

Optimization and stability analysis of roadway support
structure under complex geological conditions

Changbao Li Pengfei Li Guotai Hou Jiewei Zhao
Shanxi Coal Transport and Marketing Group Puxian Haoxingyuan Coal Industry Co., Ltd., Linfen, Shanxi, 041206, China

Abstract

Complex geological conditions (high stress, soft rock, fault fracture zones, and mining-induced zones) are critical factors affecting
roadway stability. Traditional support structures often fail to adapt adequately, leading to uncontrollable deformation of roadways and
significantly increased maintenance costs. This study systematically investigates the impact mechanisms of high-stress soft rock creep
characteristics, heterogeneity of fault fracture zones, and dynamic stress transmission patterns in mining-induced zones on roadway
stability, starting from the mechanical properties of complex geological conditions and the mechanisms causing disasters. Following
the collaborative concept of “active load-bearing + passive protection,” this paper proposes optimization principles and technical
approaches for support structures, including high-strength bolt-sling support systems, flexible-rigid coupling designs, and integrated
solutions combining surrounding rock modification with support systems. These findings provide theoretical support for roadway
support design under deep and complex geological conditions.
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