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are complex and affected by multiple factors. By quantitatively characterizing the vibration velocity,

stress state, and failure mode of roadways, the dynamic response characteristics and rockburst failure

laws of roadways under tremor dynamic loads were systematically studied. On this basis, a transient trig-

gering-linkage failure rockburst model was established, and the intelligent evaluation technology for the

rockburst resistance capacity of roadway based on machine learning models was developed. The results

suggest that dynamic load intensity, distance of dynamic load from roadways, static stress of surrounding

rock, stress relief engineering, and roadway support are all important factors that determine whether the

roadway surrounding rock can resist rockburst failure. When the dynamic load intensity is low, the road-

way vibration speed and floor displacement are mild, and no rockburst failure occurs. After the dynamic

load intensity rises to a certain value, rockburst failure will occur instantaneously, and the failure degree

increases with the growth of dynamic loading strength. The static stress concentration of the roadway

itself caused by mining activities, geological structures, and coal pillars would reduce its dynamic load

resistance capacity, making it more prone to rockburst under the same dynamic load, and the influence

of horizontal tectonic stress is even greater. When the horizontal tectonic stress increases by 1.5 times,

the roadway starts to undergo rockburst failure under the same dynamic load. Roadway support and stress

relief measures could both improve the critical condition for rockburst failure and contribute to avoiding

rockburst under the same dynamic load. The sample errors of the rockburst resistance evaluation model

based on machine learning models follow normal distribution, which indicates reasonableness of the se-

lected evaluation indicators for the model. Additionally, this also means that the model can well reflect

the dynamic response characteristics of the roadway, and is highly accurate in predicting the vibration

speed of the roadway and whether it can resist rockburst failure. Achievements obtained in the paper will

effectively promote the research on rockburst mechanism and provide a basic theory for rock burst pre-

vention and control.
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Fig.4 Vibration acceleration of roadways under different dynamic loads
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