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Table 1 Annual production capacity of coal mines with
rock burst in China
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Fig. 1 Mining depth of coal mines with rock burst
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Fig.2 Typical impact ground pressure accidents and their causes in China in recent years
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Table 2 The occurrence mechanism and classification of characteristics of rock burst
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Fig. 3 System diagram of real-time monitoring technology and prevention technology for impact ground pressure
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Table 3 Main advantages, disadvantages and applicable boundaries of monitoring technologies
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Fig. 4 Microseismic—stress—electromagnetic—acoustic monitoring and early warning system for impact ground pressure
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Fig. 5 Remote monitoring and early warning platform for impact ground pressure
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Research Status and Prospect of Rock Burst in Coal Mines in China:
Mechanism, Monitoring, Early Warning and Prevention

Zhang Quanping', Wu Shaokang®, Hao Yinghao', Wang Xinzhen?, Jian Fengba', Yang Ruxin', Ou Caiquan', Dong

Jiakun?

1. Zhongtian Hechuang Energy Co. Ordos 017200, Inner Mongolia, China
2. School of Energy and Mining Engineering, China University of Mining and Technology— Beijing, Beijing 100083, China

Abstract: With the increase in mining depth and scale of coal resources, rock burst has become a major dynamic disaster restricting the
safe production of coal mines. This paper systematically reviews the research progress of rock burst in China in the fields of mechanism
cognition, monitoring and early warning, and prevention and control technologies. Based on the distribution characteristics and typical
cases of more than 150 rock burst mines in China, existing studies have revealed the multi — factor coupling disaster — causing
mechanism of geological structures, mining — induced stress, coal and rock mass properties and multi — field environment. In terms of
monitoring technology, existing achievements have constructed a "microseism — stress — electromagnetism" multi — parameter fusion
early warning platform by comparing the efficiency differences of single technologies such as microseism, ground sound and
electromagnetic radiation in shallow and deep mining, which has promoted the improvement of deep early warning accuracy. In the field
of prevention and control technologies, a collaborative system of "mining optimization design — pressure relief and impact reduction —
impact — resistant energy — absorbing support" has been formed. Through the whole — process management and control from avoiding
risks at the source, actively releasing energy to passive buffer protection, the closed — loop prevention and control of rock burst
"prevention — treatment — protection" is realized. In the engineering practice of typical mining areas such as Menkeqing Coal Mine, this
system has shown significant effects, greatly reducing the energy level, energy and frequency of microseismic events. Future research
needs to further overcome technical bottlenecks such as artificial intelligence — driven multi — source data fusion and active prevention
and control under complex geological conditions, promote the construction of an "intelligent rock burst prevention" system, and provide
support for the safe and efficient development of the coal industry.

Keywords: rock burst; occurrence mechanism; monitoring and early warning; anti—flushing energy; roadway support
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