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Quantitative evaluation method of mine gas disaster hazard

sources based on AHP-FCE Method
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( 1. Jiangxi Provincial Coal Industry Science Research Institute Nanchang 330029+China;2. Jiangxi Provincial Antai Mine Safety Technology

Development Center Nanchang 330029 China; 3. School of Management Hunan University of Science and Technology Xiangtan 411201

China; 4. Hunan Provincial Research Base of New Type Industrialization Xiangtan 411201 China)

Abstract: In order to effectively overcome the index weight provided=with:subjectivity based on experiences of the experts existed in the

fuzzy comprehensive evaluation method applied to the high hazard source evaluation of the coal mine gas disaster in China the AHP Meth—

od and the fuzzy comprehensive evaluation method were combined and applied to the optimization of the mine high hazard source safety in—

dex system and to establish a new safety evaluation method AHP—FCE Method of the mine high hazard sources. With the application of the

actual evaluation data of 60 coal mine enterprises indHunan Province a self developed prototype system was applied to verify the method.

The results showed that the index system determinedwwith the AHP—FCE Method could fully fit with the weighting and theoretical analysis

and could have the good effect of the quantitative and high explanation advantages in the quantitative evaluation of the mine actual gas dis—

aster hazard sources. The high hazard sources distinguished with AHP-FCE Method was same to the results provided by the experts.
Key words: safety evaluation; gas disaster; hazard sources; AHP-FCE Method
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( AHP: Analytical Hierarchy Process)

( FCE: Fuzzy Comprehensive Evalua— Table 1 Risk evaluation index system of

tion) coal mine gas disaster hazard
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0.32, 3.95 2.88 3.59 4.23 6.47 2.56 5.83 4.23},
(P) (C) C,-C, G u
2 Uy~ Ugy DUy SUg > ">y o0 1
u,,~us, (i C i=1~9m G, 1
m=1~8n C, n=1~17), P,
3 Uy P,,
w={uy; uy, uy}= Usy 2 P o
{2.32 2.03 1.74 1.45 3.77 2.90 5.06 3.29 P, I I
6.45 4.80 5.78 5.00 4.83 4.54 4.18 8.12 o
2

Table 2 Weight of alternatives layer factors to criteria layer

PI] PIZ PI3 PI4 P]S P]6 P17 PIS PIQ PZ] P22 P23 P24 PZS P26 P27 PZS P31 P32 P33 P34 P35 P36 P37

C; 0.08 0.07 0.06 0.05 0.13 0.10 0.15 0.10 0.16 0.02 0 0 0.0 0 005 0 002 0 0 0 0 0 0 0

G o 0 0 0 0 0 0.01 0.01 0.03 0.10 0.14 0.12 0.10 0.10 0.07 0.20 0.07 0+, 0.0170.01 0.01 0 0.01 0.01
C; 0 0 0 0 0 0 0.0 0 0.020.01 0.01 0.01 0.02 0.02 0.00 0.01 0.02 0.09 0.10 0.12 0.19 0.08 0.17 0.12

3.2 SPSS21 3.
3

Table 3 Descriptive statistics of variables

0 /m 60 0.50 230.00 49.596 50.574
1) : N/( +km™) 60 0 7.00  2.283 1.132
/ 60 0.20 0.65 0.480  0.080
60 0.50 1.00 0.667  0.238
° / 60 1.50 24.00 5.400 2.774
2) N \ /Pa 60 0.03 110.00 3.541 15.158
. 4 Vi/(m® et 60 0.11 201.00 71.479 411.285
g/(m® -t 60 0.20 45.73 13.977  12.099
V,/(m® + min7") 60 0.08 175.28 9.747  26.165
° v/(m * min™!) 60 0.80 7.83 3.339 1.748
3) 100 m /% 60 0.20 129.00 10.004  20.263
1% 60 60.00 250.00 103.367 24.746
1% 59 0 100.00 91.688  22.815
1 0 1% 60 80.00 100.00 94.150  7.633
( )0.8 ( )o0.5 1% 60 1.00 50.00 24.283 8.585
) 1% 60 10.00 100.00 41.483  19.419
(o 60 10.00 90.00 43.567 15.615
; 60 6.00 93.00 47.100 18.300
1 60 3.00 97.00 29.500 19.800
0.5. 60 35.00 76.00 51.600 10.300
60 28.00 83.00 60.100 15.300
° 60 60.00 100.00 84.533  10.560
60 60.00 100.00 85.833 9.571
60 62.00 100.00 88.467  10.308
N Vi 1 q
° Vs Vv °
3.3 1) (0 1) o
60 24 ty=(a=x,,) (2,
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Table 4 Scores of comprehensive assessment influence
I I | I I I

1 55.79 0.36 0.53 0.77 | 31 38.13 0.24 0.46 0.41
2 54.71 0.39 0.57 0.66 | 32 37.98 0.28 0.38 0.46
3 50.78 0.34 0.45 0.73| 33 37.68 0.29 0.30 0.55
4 49.63 0.29 0.59 0.57| 34 37.58 0.28 0.39 0.45
5 47.29 0.29 0.49 0.62 ] 35 36.59 0.24 0.47 0.35
6 45.80 0.26 0.45 0.65| 36 36.41 0.29 0.40 0.38
7 45.09 0.35 0.63 0.32| 37 36.35 0.36 0.38 0.34
8 44.60 0.28 0.53 0.49 | 38 36.19 0.28 0.31 0.50
9 44.24 0.35 0.65 0.28| 39 36.12 0.35 0.38 0.35
10 43.73 0.35 0.41 0.55| 40 36.04 0.25 0.27 "0.57
11 43.48 0.28 0.50 0.50 41 35.27 0.30 0.39+.0.36
12 43.14 0.26 0.44 0.57 || 42 34.90 0.37 0.32 0.36
13 43.13 0.27 0.51 0.48| 43 34.74 0.27 ~0.37 0.40
14 43.06 0.46 0.32 0.53| 44 34.42°.0.25 0.39 0.37
15 42.51 0.36 0.42 0.49 | 45 34.12 0.24 0.45 0.30
16 42.13 0.24 0.46 0.54 | 46 33.82 0.26 0.25 0.52
17 41.81 0.24 0.45 0.53 | 47 33.53 0.25 0.35 0.40
18 41.53 0.30 0.45 0.48| 48 33.49 0.24 0.41 0.33
19 41.40 0.40 0.45 0.38| 49 32.64 0.27 0.38 0.32
20 40.99 0.24 0.43 0.55] 50 32.56 0.25 0.37 0.33
21 40.93 0.28 0.45 0.48 | 51 31.88 0.38 0.39 0.18
22 40.31 0.28 0.38 0.54 52 31.25 0.26 0.42 0.24
23 40.28 0.33 0.36 0.52 ] 53 31.20 0.28 0.35 0.29
24 40.15 0.25 0.46 0.47 | 54 30.97 0.30 0.30 0.34
25 40.07 0.36 0.42 0.42] 55 30.95 0.29 0.32 0.32
26 39.91 0.27 0.41 0.50 56 29.58 0.21 0.41 0.23
27 39.60 0.26 0.46 0.44 | 57 29.32 0.19 0.34 0.33
28 39.49 0.31 0.39 0.48 | 58 28.66 0.27 0.24 0.36
29 39.08 0.24 0.38 0.53] 59 26.90 0.29 0.37 0.12
30 39.06 0.28 0.41 0.47 | 60 24.71 0.25 0.26 0.23

Table 5 Comprehensive scores statistics and

classification standard

o p-o pto p-20 p+o

60 24.71 55.79 38.46:.6.35 32.11 44.81 25.77 51.16
I 60 0.19 0.46 0:29 0.05 0.24 0.34 0.19 0.39
I 60 0.24 0.6570.41-0.08 0.33 0.50 0.24 0.58
60 0.12 0.77. 0.44 0.13 0.31 0.57 0.18 0.70
1 2
60 .
44. 81% 51.16% 5 (
) 32.11%  25.77%
9 38. 46%
2 20
23 .
I. O, I
. 1
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