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Abstract

With the gradual depletion of shallow mineral resources, mining operations are increasingly extending into deeper geological strata.
Deep mining encounters multiple challenges including high stress levels, elevated temperatures, and complex geological conditions,
leading to escalating surrounding rock instability issues. Rock failure not only jeopardizes production safety but also hinders efficient
mining operations. Therefore, developing stability control technologies for deep mining engineering is imperative, as it significantly
enhances mine safety standards and resource utilization efficiency.
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