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Identification and Construction of Warning Model for Geological Safety Risks in Mines

Nan Chen' Lilun Shu® Pei Tan'
1 Sichuan Metallurgical Design Research Institute
2 Inner Mongolia Autonomous Region Mine Safety Technology Service Center
[Abstract] The mining process is influenced by multiple factors such as geological conditions, engineering
disturbances, and meteorological environments. Geological safety hazards have characteristics of concealment,
suddenness, and chain—like derivation. The traditional manual inspection and static assessment methods are
difficult to meet the modern requirements for safety production supervision in mines. To address the industry
pain points such as low accuracy of hazard identification, delayed early warning, and insufficient targeted control,
this paper, based on the practical work of mine engineering design and safety production supervision,
systematically classifies typical geological safety hazard types and disaster—causing mechanisms in open—pit and
underground mines, and establishes a hazard identification system suitable for the entire production cycle of
mines. The feasibility and practicality of the model are verified through engineering examples, effectively
enhancing the active prevention and control ability of geological safety risks in mining areas.
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