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Study on risk assessment of coal and gas outburst
based on game theory and TOPSIS

TANG Meng, KANG Xiangtao, GAO Lu, ZHENG Lulin, JIANG Mingquan, WANG Ziyi
(College of Mining, Guizhou University, Guiyang, Guizhou 550025, China)

Abstract: In order to accurately judge the hazard of coal and gas outburst, this study first established the gas out-
burst risk evaluation index system according to the influencing factors of coal and gas outburst. Game theory was in-
troduced to optimize the combination of subjective and objective weights. The technique for order preference by simi-
larity to an ideal solution method( TOPSIS) of coal and gas outburst risk evaluation model was then constructed. Fi-
nally. this model was used to evaluate and analyze 5%, 9 * and 167 coal seam in a mine in Guizhou. The results
show that the weighting method of optimal combination of subjective and objective weights based on the game theory
can avoid the subjectivity and uncertainty in weight determination. The evaluation model which comprehensively
considers the coal seam and geological conditions, gas conditions and physical properties of coal body is more com-
prehensive and can avoid the one-sidedness of a single index. Within the analysis range of selected factors, 167 coal
seam has the greatest outburst risk. The evaluation results of the proposed model are consistent with those of other
evaluation methods, which verifies the reliability of the model and provides effective reference for the application of
this method in other aspects.
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Fig. 2 Risk assessment index of coal and gas outburst
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