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Abstract: The prevention and control of rock burst in coal mines must begin at the source, where classification
identification and monitoring of static-dynamic load hazard sources are essential prerequisites for source control.
Based on the superposition theory of static-dynamic loads triggering rock bursts, hazard sources and their action
modes are summarized. Static load sources comprising 16 common types are classified into geological
deposition attributes, tectonic structures and mining-induced stress concentrations; Their action modes include
variation in critical rock burst stress due to coal-rock properties, strong dynamic loads generated by massive
hard strata and fault movement, and elevated static stress in coal-rock masses caused by sedimentary microfacies.
Dynamic load sources are divided into seismic wave loads, forced dynamic loads and blasting shock loads. Their
action modes comprise instantaneous stress increase in coal-rock masses, reduced critical impact load under
strong dynamic loads, and cumulative damage to coal-rock and support systems under prolonged dynamic
loading. For identification of static hazard sources, a geological deposition static source identification method is
proposed through in situ stress field inversion where mine-scale stress distribution is inverted and calibrated with
field measurements to locate geological static hazard zones. A high-static-hazard source identification method
is developed using stress field CT inversion technology where high static hazard zones are identified through
large-scale periodic CT inversion.For identification of dynamic roof-layer hazard sources, the key stratum theory
for mine tremors is proposed and a discriminant model and method for key tremor strata are established. For
monitoring dynamic load hazard sources, an underground-ground integrated microseismic monitoring system is
developed, overcoming the limitations of traditional microseismic monitoring, such as poor vertical positioning
accuracy and difficulty in pinpointing dynamic load sources. This system significantly enhances the accuracy
and sensitivity of microseismic monitoring. The effectiveness of above methods has been validated through field
applications, providing valuable insights for source control strategies aimed at mitigating rockburst hazards.
Key words: rock burst; static-dynamic load hazard sources; source classification; source identification; source
monitoring
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Fig.1 Principle of dynamic and static combined load

inducing rock burst in coal mine
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Fig. 2 Classification of rockburst induced by the superposition of static and dynamic loads
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Fig. 3 Hazard sources of dynamic and static loads of rock burst
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Fig. 4 Vibration wave load and instantaneous dynamic load
during roof failure
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Fig. 5 3D geological model of a Shaanxi coal mine
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principal stress field in a Shaanxi coal mine
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Table 2 Positioning accuracy test results of integrated

underground-ground microseismic monitoring system

i Rl EUIRZEM O =4ERZEM
1 300 1.88 8.97
2 450 3.02 9.87
3 600 6.64 13.89
4 750 8.29 10.9
5 3000 0.64 7.35
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Fig.14 Comparison of focal location accuracy between the
underground-ground integrated and underground

microseismic monitoring systems
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