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Abstract

Rock burst,as a typical dynamic disaster in coal mining engineering,is characterized by strong suddenness,high destructiveness,and
wide impact range,and has become a key factor restricting the safe and efficient extraction of deep coal resources.Focusing on the
formation mechanism and prevention requirements of rock burst,this study systematically analyzes its dynamic essence from the
perspectives of stress evolution,energy accumulation and release,and structural instability of coal and rock mass,and reveals the
critical mechanisms of multi-field coupling effects on the initiation and development of disasters under mining disturbance conditions.
On this basis,the regulatory effects of geological structures,mining parameters,and physical and mechanical properties of coal and
rock on the occurrence probability and intensity of rock burst are examined,and an early warning system integrating multi-source
monitoring and risk identification is established.Meanwhile,combined with regional pressure relief,local support optimization,and
mining layout adjustment,a multi-level coordinated prevention and control path is proposed to enhance the intrinsic safety level and
disaster control capability of coal mining engineering.
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