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Abstract

In order to quantify the coal mine gas explosion risk and solve the shortage of uncertainty treat-
ment in the process of analysis, a coal mine gas explosion risk assessment method based on
IAHP-unascertained measure theory is proposed. First, the main risk indicators affecting gas ex-
plosion are determined based on the expert experience, and the risk assessment index system
structure model is built. Then, the weight of each influence index is calculated by IAHP method. At
the same time, based on the unascertained measure theory, the information with uncertainty and
fuzziness is quantitatively analyzed, the index measure function is constructed, and the index
measure matrix of the structural model is obtained. Finally, the risk level is determined based on
the confidence criterion. The results show that management factor is the most influential factor
among the four primary indexes, which is the key risk factor leading to coal mine gas explosion.
Among the 20 secondary indexes, safety technology and input are the most influential, followed by
the average length of service of employees, ventilation system and safety culture. Coal mines
should pay attention to the important role of these factors in the mine safety production unit. The
least influence is spontaneous ignition period and coal seam explosion index. According to the ac-
tual mining situation of the coal mine, the gas explosion risk assessment was carried out on 5
working faces, and the evaluation grades were respectively safe, relatively safe, relatively safe,
relatively safe, and relatively safe. The evaluation results were consistent with the actual project,
and based on the evaluation model, certain theoretical guidance could be provided for the deci-
sion makers to effectively control the gas explosion risk in the coal mine.
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Figure 1. Hierarchical structure model of risk assessment index system
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Table 1. Evaluation index grading standard
= 1. TR AR

SR IX (]

EGEL Y
o Py (%4) P, (L% 4) Py (i)  Py(BIA%E)  Ps(h%%)

Xa1; Xo1; Xo2; Xoz; Xoay Xos,

Xaz; Xa1; Xz Xaz; Xaa [90, 95) [85, 90) [75, 85) [65, 75) [50, 65)
X1 [15, 16) [12, 15) 9, 12) [6, 9) 3, 6)
X3 [120, 180) [100, 120) [60, 100) 30, 60) 20, 30)
X14 [16, 20) [12, 16) [8,12) [4, 8) [2, 4)
Xa1 [2, 4) [4, 5) [5,7) [7,10) [10, 12)
Xa3 [4, 5) [5, 6) [6, 8) [8, 10) [10, 12)
Xas [95, 100) [90, 95) [85, 90) [80, 85) [75, 80)
Xas [9.12) [6. 9) [5, 6) [4,5) [2,4)
Xas [8, 10) [10, 14) [14, 15) [15, 18) [18, 20)
X7 [0.4, 0.5) [0.5,0.6) [0.6,0.7) [0.7,0.8) [0.8,0.9)

3.3. TN IEFFEIENTE

TR fabr o brttE, RN S WA ERXAERFERET VAR, GaBEasl, X
P et Leigakty ads t DX TR AT R K, — A8 AR DX TR AT R R e 2 s, [RIBE, Al id — e m XA
WA B R R A, RN FRUA . ARIEA(2)~3(5) 0 Al THE 25 R IR HITR AR AL, 5k 3 P R4
FARBR ) HAUE UL T IR J2 KO, A5 20 DI FRAR ISR AL, Wk 4 .

Table 2. First-level index judgment matrix
= 2. —RIEHRFIEEEPE

— kT X, X, X X,
X [1, 1] [1, 2] [1, 2] [1/2, 1]
Xs [1/2, 1] [1, 1] [1, 2] [1/2, 1]
X [1/2, 1] [1/2, 1] [1, 1] [1/2, 1]
X4 [1,2] [1,2] [1,2] [1,1]

Table 3. First-level index weight

F+ 3. —RIEFINE

— Y tahE w(A)
Xy 0.2673
X, 0.2248
X3 0.1890
X, 0.3179
— B G k=0.8715<1, #=1.1265>1, WL —FIEHL
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Table 4. Comprehensive index weight
=4 FEERINE

— i fekr — R AR PR E By (=1 7 IR ARPRAE LRERE
Xut 0.1570 0.0420
X1 0.3234 0.0864
X 0.2073 X 0.1320 0.0353
X1a 0.3845 0.1028
Yot 0.4211 0.0047
X 0.2756 0.0620
X, 0.2248 Yo 0.1644 0.0370
Xoa 0.0849 0.0191
Xos 0.0514 0.0116
Xa1 0.2124 0.0402
Xs 0.0044 0.0178
Xss 0.1604 0.0303
X, 0.1890 Xaa 0.2124 0.0402
Xss 0.0238 0.0045
Xs 0.0295 0.0056
X7 0.2647 0.0500
Xu1 0.1204 0.0383
Xir 0.1801 0.0572
X 03179 X 0.4172 0.1326
Xua 0.2818 0.0896

3.4. IR EE iR ¥

MRIEL 1 & TEAREI 7 BAnitE, 45 G AR AR SR AU E S ] BRI TR AR I L RR L, A
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Table 5. Evaluation of sample data
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Figure 2. Evaluation index measure function diagram
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FEFERE, [RIPEAT A BB TRIER . PR R 3 A B AT 3 A 0 P
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m“w_l O 0 00
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S5 X T Z O BTR ITRf 8 (K 4% P8R AL, BaR(L0)sR i 1P AR T I 2 Hedn 2 5 V- &, AR
(12), HAHA =07, K k{E, GRS FCHTREIE XS S Z0PAl 45 R L% 6.

Table 6. Gas explosion risk level assessment results table

6. RETRIERESFRITMEERE

TAETH S ZRE PRI TR AR k & SR
1 0.7355 0.1246 0.0905 0.0160 0.0305 1 P
2 0.4843 0.3778 0.0764 0.0497 0.0088 2 P,
3 0.3643 0.3988 0.1016 0.0867 0.0457 2 P,
4 0.6869 0.1861 0.0782 0.0000 0.0457 2 P,
5 0.4167 0.4079 0.1625 0.0074 0.0025 2 P,

7% 6 W, L TART A ORI R S g 2 4, IR 4 AN TAERHE S SO B %4, fERA
B, 1P TARTH SR E R T AR AR, Rl 4K P AR e e o ZERED FRR R, 5 SR
TART AR KA LR E RS, fEN . s RN BE 77 1 AR A I

SEFEMAERIA R, K HL S PGS RIEARY) S, UHEE ) LAHP-AREH R EEA TR B
BN RS EAT S5 PR A 2 AT AT Y

5. &g

1) ASCHEH 7 —FhEE T LAHP-ARB RN L AR U A RS Al 73, 120 ERI R LAHP & 45
W22 47 R G P WA LI R I B VR PR AR, BT P LB AR 5, 8 X ) 5 AR A B AN
SEME, AT AR AR A N L e (RIS TR S0 L e ot E 1 R BAR AR EEAT IEAR
i R AN ORI o PRSI G, (VP RE SR A, DR B AR A IR DA
SR T R TR AR AR

2) E1XF LR A S HOA B BN 8 R S S BRI RN, AL HLL 6. & 4 AT TN
RAR, R BOH I S X 00 6 NSRS, O LTI KU AT (0 E SR A — i i kil JESE |AHP
Pt HAUE 5 2 1R bR R & I L PP R R AR A AT i 52 5 A TARMIVFI 85 R v 4, Bisea. %
Gy BRENMBZE, PN R G TSR, WM AR S B, R TL TR XU 1T
R — N A E

3) fEJRLERT L, PR IR RS & B S 2 X A AN R AR 1 (B Se b Bt oh Bt P IR IE T AR
P, AR Rz B RS T RE NI & P, B2 IR T VA I PR A TN 7K

E&WE

oK HAARE R G T H 8 2 BRI DL AL A R IR S oy 3 F7 A LRI 7T (95 : 52174178)
“OTIE LT R R TSR AR S R T RE R AR AT (T 52174177).
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