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Downward layered mining based on G1-RF combined empowerment

cloud model evaluation of filling stability
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Abstract: In order to solve the index ambiguity problem in the risk assessment process of downward
layered mining filling body stability, the filling body stability assessment model was constructed. Firstly,
12 factors affecting the stability of the filling body, such as cohesion, exposed area, stress ratio, etc. ,
were selected as risk evaluation indicators to establish the evaluation index system. Secondly, the cloud
model theory was introduced to calculate the cloud digital characteristics of each indicator, and the
comprehensive weight was obtained by using G1-RF, and a comprehensive evaluation model of the stability
of layered mining filler was constructed based on the G1-RF combined empowerment cloud model to

determine the stability risk level of the mine filler. Finally, the evaluation method was applied to the
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stability analysis of the mine filler in the actual project. The results show that the comprehensive evaluation
method can effectively solve the problems of indicator ambiguity and weak relevance in the process of risk

assessment, more accurately and quickly evaluate the stability of the filling body, and realize the

visualization of the risk level.
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Table 2 Quantitative indicator classification criteria for stability assessment of filling body
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Table 4 Cloud digital characteristics of stability indicators of filling bodies under different grades

TEN AR (A, E E)
I %% 13 I % IV
X, (0.05,0. 15,0.05) (0.05,0.45,0.05) (0.05,1.30,0.23) (0.05,2.00,0.23)
X, (0.05,5.00,1.67) (0.05,20.00,3.33) (0.05,45.00,5.00) (0.05,60. 00,5.00)
X, (0.05,1.00,0.33) (0.05,3.00,0.33) (0.05,5.00,0.33) (0.05,7.00,0.33)
X, (0.05,1.00,0.33) (0.05,3.00,0.33) (0.05,5.00,0.33) (0.05,7.00,0.33)
X, (0.05,0.20,0.01) (0.05,0. 18,0.01) (0.05,0. 13,0.01) (0.05,0.05,0.02)
X, (0.05,2.50,0. 15) (0.05,2.05,0. 15) (0.05,1.40,0.07) (0.05,0. 60,0. 20)
X, (0.05,75.00,25. 00) (0.05,225.00,25. 00) (0.05,375.00,25.00) (0.05,450. 00,25. 00)
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X, (0.05,20.00,6.67) (0.05,55.00,5.00) (0.05,85.00,5.00) (0.05,100. 00,5. 00)
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Fig.1 Cloud model for evaluating grades of filling body risk indicators
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Table 5 Training sample data
H‘u—l Xl XZ X3 X4 XS Xﬁ X7 XS XQ XIO Xll XIZ E*fﬁfﬁ
S, 0. 87 70 2.8 4.8 0.096 | 1.56 120 2.76 165 3.40 4.3 4.4 0. 666
S, 0.91 75 4.4 4.2 0.590 | 2.06 210 1.50 155 4.50 4.6 4.7 0.618
S, 1.10 67 3.2 5.0 0.750 | 2.70 312 1. 61 178 6.40 4.0 4.2 0. 659
S, 0.53 79 4.5 6.6 0.530 | 3.10 237 1.59 172 5.10 3.9 4.5 0. 637
Ss 0.48 65 5.4 4.6 0.720 | 1.60 150 0.96 163 3.50 4.2 3.5 0.492
S 0.62 35 4.0 5.8 0.220 | 2.61 175 2.89 150 3.32 3.7 6.2 0. 683
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Table 6 Subjective weights of indicators determined by G1 method
W, W, W, W, W We LE Wy W, Wy W, W,
0.0204 | 0.0435 | 0.0169 | 0.0963 | 0.2177 | 0.0161 | 0.1315 | 0.0633 | 0.0321 | 0.0264 | 0.0506 | 0.2852
F7 RF ZHMENSHERENNE
Table 7 Objective weights of indicators determined by RF methodology
w, W, Wy Wy ws We Wy Wy Wy Wy Wy Wy,
0.0346 | 0.0347 |0.0304 | 0.1708 | 0.2604 | 0.0487 | 0.0247 | 0.1785 | 0.0106 | 0.1509 | 0.0350 | 0.020 7
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Table 8 Combined weights of indicators
W] i Wz i W3 i W4 i Ws i Wﬁ i W7 i Wx i W9 i Wl() i Wl] ‘ le »
0.0273 [ 0.0394 | 0.0235 | 0.1320 | 0.2383 | 0.0318 | 0.0810 | 0.1173 | 0.021 8 | 0.0861 | 0.043 1 | 0.158 4
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Table 9 Evaluation results and comparison of filling body stability grade
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