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Analysis on the application of coal mine excavation support
technology under complex geological conditions
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Abstract

The safe and efficient excavation in coal mines is severely constrained by complex geological conditions. This paper focuses on
typical complex geological environments, including fault zones, fractured zones, soft rock, high ground stress, and water-rich areas.
It delves into the complex and challenging deformation mechanisms of surrounding rock and the core technical bottlenecks, such as
the tendency for conventional support to fail. The paper explores key technical approaches, including precise advanced geological
exploration, dynamic support design based on surrounding rock characteristics, high prestress active support, and special passive
support structures. The aim is to provide theoretical support for enhancing tunnel stability control under complex conditions and to
guide practical implementation.
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