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Abstract

Gas outburst, as a major threat to coal mine safety, not only endangers the lives of miners, but also
has a significant impact on the coal mine economy. This study provides an in-depth exploration of
the key influencing factors of gas outbursts, including coal seam characteristics, structural cha-
racteristics, in-situ stress states, and roof and floor conditions. In response to these factors, this
article analyzes a variety of gas outburst prediction and prevention methods, such as traditional
empirical methods, numerical simulation methods, monitoring and early warning methods, and
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feature identification methods, and compares their advantages and limitations. In actual mine
construction projects, the importance of reviewing construction units, deploying professional safety
technicians, and comprehensively applying multiple prevention and control technologies is em-
phasized. Looking to the future, this article proposes the need to improve forecast accuracy, en-
hance early warning mechanisms, develop innovative technologies, and strengthen training and
publicity. Through these measures, we will be able to more effectively protect the lives and safety
of miners, reduce economic losses, and promote social stability.
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