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Coal and gas outburst risk evaluation based on cloud model and D-S theory
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Abstract: In view of problems of existing coal and gas outburst risk evaluation models or methods that
it is difficult to take into account the uncertainty and ambiguity of evaluation indicators, and the index
weights are unreasonable, coal and gas outburst risk evaluation index system is constructed which takes 4
types of factors including coal seam physical properties as secondary indicators, and takes 24 factors
including gas emission indicators as three-level indicators. Coal and gas outburst risk evaluation based on
cloud model and D-S theory was proposed. Evaluation index is converted from qualitative to quantitative
through forward cloud generator of cloud model, and the conflict between evaluation indexes is eliminated
through evidence synthesis rule of D-S theory to determine reasonable index weights. Engineering
application results show that the evaluation results of the coal and gas outburst risk evaluation based on
cloud model and D-S theory are in line with engineering reality and have high accuracy.

Key words: coal and gas outburst; outburst risk evaluation; evaluation index; index weight; cloud
model; D-S theory
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Table 1 Evaluation grade interval of cloud model
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Table 2 Quantitative index data and comprehensive cloud characteristics

LR ME L BT RRAE
£k
ER1 kF2 L3 LF4  EF5 LR LFT LR LF9 LFRlo By Ey, H,

Cn 0.45 0. 45 0. 80 0.30 0. 45 0. 80 0.55 0.30 0. 40 0.30

Ciy 0. 20 0. 60 0. 30 0.10 0.30 0. 30 0.15 0.25 0.45 0. 40

Cis 0. 60 0.70 0.30 0. 45 0.30 0. 30 0.65 0. 80 0. 45 0. 40 0.468  0.065 0.026
Cuy 0.45 0. 80 0. 40 0.30 0. 60 0. 20 0. 60 0. 60 0. 60 0. 80

Cis 0. 80 0. 40 0. 80 0. 60 0. 40 0. 30 0. 30 0.70 0. 60 0. 45

Cy 0.90 0.75 0. 45 0. 60 0. 25 0. 80 0.70 0.50 0.50 0. 80

Cy 0.95 0. 80 0.95 1. 00 0.75 0.75 0.95 0.75 0. 80 1. 00

Cys 0. 80 0.50 0.75 0. 60 0. 60 0. 80 0.25 0.55 0. 80 0. 45 0.678  0.070  0.025
Cyy 0. 45 0. 80 0. 45 0. 45 0.75 0.45 0. 30 0. 40 0. 40 0. 80

Cas 0. 80 0.95 0. 60 0.75 0.50 0. 50 0.95 0.50 0. 80 0. 60

Cs 0. 95 0.75 0.95 0. 45 0. 60 1. 00 0.95 0. 45 0. 60 0.95

Csz 0.45 0.75 0.45 1. 00 0. 45 0.75 0. 45 0.95 0.45 0.95

Css 0.95 0.95 0. 45 0. 45 0.95 0.45 0. 60 1. 00 0.95 0. 60

Cy 1. 00 0. 45 0. 95 0.75 0. 50 0. 60 0. 60 0.95 0.95 0.95 0.801 0.058  0.019
Css 0. 60 0.75 0.45 0.75 0.95 0. 60 0.75 0.95 1. 00 0. 45

Css 0. 60 0. 60 0.50 0.75 1. 00 0. 60 0. 60 0.50 1.00 0.95

Cyr 0.95 1. 00 0. 60 0.75 0.75 0.50 1. 00 0. 60 0. 45 0. 45

Cn 0.75 0.95 0.95 0. 60 1. 00 1. 00 0.70 0.95 0.95 1. 00

Ciz 0. 60 0. 60 0. 60 0.95 0.70 0.45 0.95 0.65 0.55 0. 85

Cys 0. 60 0.95 0. 60 0. 60 0.75 0.75 0.75 0. 60 0.75 0.75

Cyy 0.65 0.65 0. 60 0.75 0. 45 0. 80 0.95 0.50 0. 60 0.75 0.695  0.075 0.025
Cis 0.75 0. 60 0.95 0.70 0.95 0.50 0.75 0.75 0.70 0.95

Cus 0.65 0. 85 0.65 0.50 0. 60 0.55 0. 45 0.35 0. 65 0.75

Cyr 0.35 0.55 0.65 0.70 0.65 0.85 0. 90 0.55 0. 40 0. 85
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Table 3 Weight coefficients and comprehensive weights
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Table 4 Evaluation standard of coal and gas outburst risk
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Table 5 Evaluation results of coal and gas outburst risk
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