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Optimal Selection of the Mining Method Based on Game Theory-Subjective and Objective Multi-Attribute Combined Weighting
REN Jie, LI Jiaoqun, LU Zengziang » ZHAO Baoyang , LIU Ziyang

(School of Mining Engineering, University of Science and Technology Liaoning, Anshan, Liaoning 114051, China)

Abstract:In view of the optimal selection of mining methods in underground metal mines, a game theory-subjective and
objective multi-attribute combined weighting model was constructed. Taking the optimal selection of mining methods at the
Sijiaying Iron Mine as an example, under the criteria of environment, economy, technology, and safety, 11 indicators closely
related to mining methods were selected. The improved analytic hierarchy process (AHP) and CRITIC methods were used to
determine the subjective and objective weights of each indicator. respectively. By applying game theory, the subjective and
objective weights were integrated to obtain the comprehensive weights for all indicators, providing a basis for the selection of
mining methods. The game theory-subjective and objective multi-attribute combined weighting model was used for optimal
selection between two alternative mining methods. The comprehensive membership degree of the sub-level open stoping method
with subsequent filling is 0.711, while that of the block caving method with subsequent filling is 0.692, with the former being
chosen as the optimal scheme. The research results can offer a beneficial reference for decision-making in mining method
optimization.
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Fig.1 Index system of multi-attribute decision matrix for the optimal selection of mining method
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Table 1 A-P compare matrix

A-P P, P, P P, Ci
P, 1 2 2 2 7
P, 0 1 2 2 5
P, 0 0 1 2 3
P, 0 0 0 1 1

(3) AR 20 (3D 2R FH AR bE ik K LU R o A 3 Al
56 4 AR [ L MEDU 2 A-P 58 4 I B L 36 2, 0
ARARBR IR 52 42 R G ) BT A

x2 AP EEFIMER
Table 2 A-P complete judgement matrix

A-P P, P, P, P,

P, 1.000 1.462 2.603 8.997
P, 0.684 1.000 1.780 6.154
P, 0.384 0.562 1.000 3.457
P, 0.111 0.163 0.289 1.000

W MA@ MR G I, 150 & 21
FRAUEE , W3 3.
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Table 3 The weights calulated by improved analytic hierarchy process

T A-P HE P -X T P;-X HE P;-X T P,-X
P, 0.459 X, 0.900 X3 0.423 X6 0.501 X 0.459
P 0.314 X 0.100 X4 0.289 X7 0.345 X 0.314
P 0.176 — — Xs 0.289 Xs 0.154 X0 0.176
P, 0.051 — — — — — — X1 0.051

(5) B 6) A= (7) AT — B 5 L 45 2
B33 5 — BOPE A 3 o PR A% SR A 4 O A RO R, A
FRAT A5 AL W,

W, =[0.413, 0.046, 0.133, 0.091, 0.091, 0.088,
0.061, 0.051, 0.016, 0.009, 0.003]
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Table 4 Quantitative results of qualitative indicators

FRAREA ML M &I - BEo&m RE
GV ETRILE E 2 3 4 5 6 7
WA 7 6 5 4 3 2 1

(2) 2% BERCAE B R A J7 5 10 3 45 A5 &L
(6" B E R I IR R 4 AR 2 AL B
P A RATT7 LV FE AR BB L3 5
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Table S Evaluation index of primary mining methods
Tk x X2 fs/(fli/ﬂ .71/% -T.',/% a6/ (t/d) x7/(m/kt) xg A X110 X1
M, 6 7 65.30 7.3 12.6 363 3.39 5 6 5 5
M, 5 6 39.79 7.8 11.0 300 2.20 6 5 6 6

(3) MR 420 ) XT3 5 W 4R F e F 47 b o
AL BE A0 X, X, X X X X X X R
_ [0.768 0.759 0.520 0.730 0.658

[0.640 0.651 0.854 0.683 0.753

W MAKXAQO T EREE 6, -

6, =[0.768, 0.651, 1.668, 0.281, 0.475,
0.803, 1.475, 0.641, 0.684, 0. 640, 0.640]

5 WX AQADIHE B SBENEER 7, .

n.=[0.512, 0.434, 2.335, 0.187, 0.665,
0.535, 1.180, 0.513, 0.456, 0.896, 0.896]

(6) MRIEX A2 A K MALE W, .

W, =[0.087, 0.074, 0.189, 0.032, 0.054,
0.091, 0.167, 0.073, 0.087, 0.073, 0.073]
2.2.3 RTHIELEERELEAREE

(1) EF EAMABGEA B w, W, =X 6)
2R AT RBLEENEV .

vV =1[0.348, 0.070, 0.144, 0.079, 0.083,
0.089, 0.083, 0.037, 0.029, 0.022, 0.017]

(2) MRHE 1O X AR AL HE BE S S AT IAL, 15

ARG AR AL B Ho Ay X L X0 L X0 T 4% R A% 25 A 4
FrAbEE . A5 B BR AL AR S .

0.771 0.544 0.640 0.768 0.640 0.640

0.637 0.839 0.768 0.640 0.768 0.768]
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