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Abstract

This paper discusses the tunnel rock burst phenomenon, including its definition, causes, classifica-
tion, and impact on tunnel engineering. Firstly, it analyzes the key characteristics of rock bursts,
such as suddenness, uncertainty, and destructiveness, and discusses their global distribution and
specific cases, including the rock burst events in the Channel Tunnel and the Qinghai-Xizang Railway
Tunnel. Then, the paper discusses the geological, engineering, and environmental causes of rock bursts,
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and points out the effects of rock physical properties, geological structure, excavation method, sup-
port design, and groundwater on rock bursts. Finally, comprehensive prevention and control strate-
gies, including design optimization, construction technology improvement, support and reinforce-
ment measures, risk management, and emergency plans are proposed, aiming at providing a scientific
basis and practical guidance for safe construction of tunnel engineering and rock burst risk manage-
ment.
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