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Safety risk assessment of mine adit based on multi-theory fuzzy joint method
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Abstract; The RSR theory was introduced into the risk assessment of mine adit stability, the anti-entropy
method was selected to calculate the weight of each index, and then the approximate ideal solution ranking
method (TOPSIS) and rank sum ratio method (RSR) were calculated respectively. By making full use of the
respective advantages of the two methods through fuzzy combination, comprehensive decision analysis was
made of the evaluation object and the accuracy was improved of the evaluation results. A complete fuzzy joint
risk evaluation model based on improved TOPSIS and RSR methods was constructed, and 11 samples of
hidden danger points were selected for risk ranking. Research results show that the overall sample consistency
rate is 90.9% , which is basically the same as the expert evaluation results. The reliability of the evaluation
model is verified, which provides reference for solving similar projects.
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Tab.1 Index system of safety risk assessment of mine tunnels

TR bR I 1 111 v
HATEIER/ % (X)) 60~ 100 50~ 60 40~50 0~40
5 MR /m(X,) 400~1 000 200~ 400 100~200 0~100
i BREE/m(X;) 0~8 8~20 20~30 30~50
g BARBE/m(X,) 40 40~80 80~ 120 120~200
ORISR (X)) <1 1~2 2~3 3~10
TAL AL/ m*(X,) <800 800~ 1 200 1 200~2 700 2 700~8 000
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Tab.2 Standardization of measured values of alum mine tunnels

[ B X, X, X, X, X X, X, Xy X, Xy Xy Xy, X5 X
I, 090 023 1.00 100 08 095 00 0.00 0.67 1 1.0 1.0 1.00 1
I, 1.00 081 0.17 0.67 092 0.8 05 0.67 0.67 1 1.0 0.0 0.33 1
I, 0.77 1.00 1.00 071 0.52 0.67 1.0 0.67 1.00 1 0.5 0.0 1.00 1
I, 1.00 023 044 078 0.92 1.00 1.0 1.00  1.00 1 0.0 1.0 0.33 1
I 0.83 000 0.8 0.14 0.00 0.00 00 067 0.67 1 0.5 0.5 1.00 1
Iy 0.67 005 0.00 0.67 097 095 1.0 0.67 0.00 1 0.0 0.5 1.00 1
I, 033 070 058 0.67 0.77 0.71 1.0 1.00  0.67 1 1.0 0.5 033 1
Iy 050 032 072 098 1.00 0.93 1.0 0.67 0.67 1 1.0 0.5 0.67 1
I, 0.33 044 0.17 0.00 049 0.82 1.0 0.67 0.67 1 0.5 0.5 0.00 0
Ly 0.00 095 078 038 0.36 0.64 1.0 1.00  0.67 1 1.0 1.0  0.33 0
I, 0.17 1.00 058 0.62 0.73 0.78 1.0 0.67 0.67 1 0.0 0.5 0.33 0

*3 WHENE
Tab.3 Entropy weight
MWERE X, X, X, X, X X, X, X, X, X X, X, X X,

J

E, 0.1278 0.1472 0.1295 0.120 8 0.1147 0.1079 0.1214 0.1099 0.1092 0.0953 0.1470 0.1347 0.1349 0.1335

W, 0.0737 0.084 9 0.074 7 0.069 7 0.066 2 0.0622 0.070 0 0.063 4 0.063 0 0.0550 0.084 8 0.077 7 0.077 8 0.077 0

J
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Tab.4 S, values of risk assessment of 11 hidden

danger points

[(SEGY D; D; S,
I, 0.016 6 0.033 1 0.334 6
L 0.019 6 0.028 2 0.410 7
I 0.016 0 0.031 6 0.3370
I 0.020 4 0.029 0 04135

gk
5589 D; D; S,
I 0.024 7 0.024 2 0.504 4
I, 0.025 6 0.024 8 0.508 4
I 0.0155 0.028 0 0.357 0
Iy 0.014 8 0.029 4 0.3349
I 0.026 5 0.018 2 0.592 2
L, 0.019 6 0.029 2 0.401 8
I, 0.022 9 0.024 0 0.488 3

. D] 8 i AR S B R B E D &
ANE BB S R RN B, S, KR H @ DR
B RS YRS AT R

3.4 RSRZEFMER

X AR E A S B, X 1 1] 8 B R B /N Bk
XT3 AR AR M/INBI K G Bk, A [RIMELE BT R A4
R AR (12) ~ (13) 315 11 BRSO PEAr



%56 R, A BT Z IR 51 B BB 22 4 KU DAY 591

() WRSRAE, BUEYEFE 0 ~ 1,840 0, (UK S EAE ), #6470 51155, B S, + WRSR =
AN R 1, AR FKUGHEA, 11 BB S RS IE (1:030.1:0.9;0.5:0.5;0.9 : 0.1;0 : 1),75%]

i) WRSR {HZE - n2 5, A RAEE I I AT HE R, B PR A% B HR R 2 S
3.5 RIEWEEE TOPSIS 251 RSR £ HIEES F6 ME 1,
4

HRE 2.3 Il £ 2818, %1 S, 5 WRSR &

x5 NARBRXKEITEMHE WRSR E
Tab.5 WRSR values of risk assessment of 11 hidden danger points

K%‘lun'ﬁ Rl RZ R3 R4 RS RG R7 RS R9 Rl() Rll RIZ Rl3 Rl4 WRSR

I, 0.22 0.76 0.11 0.07 033 0.12 074 0.70 041 060 0.25 0.16 0.19 0.35 0.46
L 0.11 034 071 045 020 031 063 044 041 060 0.25 0.82 0.66 0.35 0.57
L 0.37 0.13 0.11 0.28 053 056 032 044 0.09 060 0.5 0.82 0.19 0.35 0.49
L 0.11 0.68 0.60 021 0.26 006 032 0.13 009 060 0.85 0.16 043 0.35 0.44
I 029 093 022 070 0.73 0.68 074 044 041 060 0.59 050 0.19 0.35 0.67
I 044 085 082 045 0.13 0.19 032 044 069 060 0.85 0.50 0.19 0.35 0.62
I 0.63 042 049 035 040 050 032 0.13 041 060 0.25 0.50 0.66 0.35 0.55
Iy 0.52 0.59 037 0.14 0.07 025 032 044 041 060 0.25 0.50 043 0.35 0.48
L 0.63 0.51 071 0.77 0.60 037 032 044 041 060 0.5 050 0.86 0.77 0.73
L 0.81 025 030 0.63 0.66 062 032 0.13 041 060 0.25 0.16 0.66 0.77 0.60
L, 0.74 0.13 049 056 0.46 044 032 044 041 060 0.85 0.50 0.66 0.77 0.67

H: R, ~ R, FAR 1 ~ 14FF5krFk; WRSR 2 MARLAILL

*® 6 ET R TOPSIS %70 RSR AEMEK AR 11 M REBRRKEITFENHEF &R
Tab.6 Ranking results of risk assessment of 11 hidden danger points based on fuzzy combination of improved
TOPSIS method and RSR method with anti—entropy weight

BRES S, HeFE WRSR - #EF O.1WRSR + 0.9S, HE/F 0.5WRSR + 0.5S, #EFE 0.9WRSR + 0.1S, k)¢
I, 0336 11 04563 10 0.346 8 11 0.395 5 11 0.444 1 10
I, 04107 6 05716 6 0.426 8 5 0.491 2 6 0.555 5 6
I, 03370 9 04895 8 0.352 2 9 0.413 2 9 0.474 2 8
I, 04135 5 04402 11 0.416 2 7 0.426 8 8 0.437 5 11
I, 05044 3 06722 2 0.521 2 2 0.588 3 2 0.655 4 2
I, 05084 2 06213 4 0.519 7 3 0.564 9 4 0.610 0 4
I, 03570 8 05457 7 0.375 8 8 0.451 3 7 0.526 8 7
I, 03349 10 04768 9 0.349 1 10 0.405 9 10 0.462 6 9
I, 05922 1 0734 1 0.606 4 1 0.663 3 1 0.720 2 1
I, 04018 7 05975 5 0.421 3 6 0.499 6 5 0.577 9 5

I, 0.488 3 4 0.669 4 3 0.506 4 4 0.578 8 3 0.651 3 3
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Fig.1 Grading results of each hidden danger point
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Tab.7 Comparison results of risk assessment

of hidden danger points

BB RSCRIEITUNPEAY  SERRIEINPEAY
I 11 (W) (%)
I, 6 (RERE) HI(AFESE )
I 9 (M) (R4
I, 8 (M%) I (%)
I 2 (ARE) I WEd5)
I 4 (AFsE) I (CAFE)
L 7 (AFE) I AFEE )
Iy 10 (ME4%) I (E4)
L 1 () I AFESE )
I 5 (ARaE) HICRERAE)
I, 3 (AFE) LI AFEAE)
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