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Abstract

Rockburst is a critical dynamic disaster that severely threatens the safety of deep underground en-
gineering, and its accurate prediction remains a major research focus and challenge in rock me-
chanics. This paper systematically reviews the current state of rockburst prediction research, cate-
gorizing existing methods into three main types: theoretical criterion-based prediction, on-site
monitoring-based prediction, and artificial intelligence model-based prediction. It elaborates on
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the core principles, research progress, and application cases of each method, while providing a com-
parative analysis of their applicability and limitations. The review indicates that theoretical criteria,
while fundamental, often lack universality; monitoring techniques like acoustic emission and mi-
croseismic enable dynamic early warning but are susceptible to interference; and intelligent mod-
els such as machine learning show superior predictive performance but suffer from poor interpret-
ability due to their “black-box” nature. Finally, the paper discusses future trends, pointing towards
the integration of multi-source information, intelligent systems, and precision in rockburst predic-
tion, offering a systematic reference for advancing mechanistic studies and improving disaster pre-
vention and control capabilities.
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Figure 1. Rockburst hazard in a tunnel
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Table 1. Rockburst intensity classification
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Figure 2. Schematic diagram of acoustic emission monitoring
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Figure 3. System operation flowchart
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