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Abstract

Mine pressure prediction and control are core technologies for ensuring mining safety and efficient production. This paper
systematically explores the theoretical foundations of mine pressure, including its formation mechanisms, rock mass characteristics,
and mining-induced stress distribution patterns. Building on this, it provides a detailed analysis of the prediction methodology system
centered on theoretical models, field monitoring, and numerical simulation. Key control technologies such as roadway support, roof
management, and stress transfer are also discussed. Finally, the integration of prediction and control technologies, the development of
intelligent early warning systems, and future trends are examined. The study indicates that achieving multi-source information fusion
and intelligent decision-making is a crucial direction for future precise prediction and dynamic control of mine pressure.
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