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Prediction of Gas Content in Coal Seam Without Being Perturbed by
Mining Influence in Wuyang Mine Based on Gray Theory
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Abstract From the geology exploration borehole data in the mining areas 76 and 78 of Wuyang Mine, eleven reliable boreholes are
selected, together with data related with five influencing factors of the gas content, including the buried depth of the coal-bed, the rock
properties of the coal seam (the ratio of the sandstone to the mudstone in the 30m coal seam roof and floor), the coal thickness, the
geological structure and the degree of the coal metamorphism (volatile matter and ash). Two kinds of gray relational analysis methods are
used—the Deng’s relational degree and the generalized relational degree——to study these influencing factors of the gas content in the
coal seam under the condition of without mining, and the GM(1, 7), GM(1, 6) and GM(1, 5) gas content prediction models are established.
The results show that, for the case without mining affecting the coal seam, in the mining areas 76 and 78 of No. 3 Wuyang Mine, the
ratio of the sandstone to the mudstone in the 30m coal seam floor, the geological structure, the volatile matter and the ash are four main
influencing factors of its gas content. The GM (1, 5) gas content prediction model built by the four factors enjoys the highest prediction
accuracy, which can be used to predict the gas content in cases without mining affecting coal seam in the mining areas 76 and 78 of No.
3 Wuyang Mine. The predictive value can provide the basis for the prevention and the treatment of coal mine gas disasters, and also has
important practical significance for the mine safe production.
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Table 1 No. 3 coal drilling gas content and its influencing factors

L% &R/ (o) HE/m H )5 /m

30m TAREJEAE L 30m RAR TP JeA [k Hu Ay

BRI % K53 1%

701 6.09 617.80 5.50 0.64
3—7 7.0044 350.78 544 1.34
805 9.10 554.80 540 0.52
53 10.4509 458.40 525 2.76
807 10.61 516.70 5.77 0.45
604 11.02 715.80 4.74 1.54
402 11.18 432.60 4.65 2.89
602 11.29 630.50 546 1.72
806 13.14 623.30 435 0.47
404 14.19 442.70 5.11 2.63
802 17.51 767.56 540 0.62

2.01 1 11.65 11.12
246 2 11.88 11.74
0.87 2 11.20 10.42
3.71 2 11.31 12.82
1.13 2 10.93 25.52
7.14 1 11.19 11.54
327 2 12.55 14.88
221 1 12.24 9.64
0.76 3 21.85 10.75
4.13 3 10.52 39.87
222 1 11.10 19.15
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Table 2 Classifications of geological structure types
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Table 3 Deng’s relational degree and generalized relational degree of influencing factors

Yo(JRE) yo(BIE)  y3(30m BRI IEA L) yao(30m DI A L) yso(HUPTMIE)  yo(FFEY)  yu(JKSY)
0.6217 0.6437 0.5566 0.6890 0.7113 0.6810 0.6887
po(HLH) po(BEJE)  pyo(30m BURIP I A IL)  pop(30m JEMLESIE A L) po (UML) po(FERIY)  pu(IKIY)
0.5130 0.5029 0.7231 0.7799 0.8777 0.7669 0.7413
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Table 4 Error analysis for GM(1, 7),GM (1, 6) and GM(1, 5) models

GM(1,7) %4l

GM(1,6) !

GM(1,5)H %Y

7L
Al % & HIXHR 2 /% 5% & IR 2 /% B2 MR IR 2 /%
701 0 0 0 0 0 0
3—7 0.6222 3.88 -0.3297 4.71 —04111 5.87
805 -3.3905 37.26 -1.6035 17.62 -13516 14.85
5—3 -0.3707 3.55 -0.4316 4.13 -0.7134 6.83
807 -6.1859 58.30 -6.2259 58.68 -5.8033 54.70
604 -15125 13.72 -1.2911 11.72 -0.5497 4.99
402 0.7811 6.99 -0.7206 6.45 -1.1622 10.40
602 -22622 20.04 -0.9838 8.71 ~1.2398 10.98
806 -2.8393 21.61 —4.4779 34.08 ~3.5146 26.75
404 -1.4542 10.25 -3.2955 23.22 -3.3893 23.89
802 ~1.3020 7.44 2.0945 11.96 2.3766 13.57
T 17.09 16.48 15.71
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