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Study on the Stability of Mined-out Area Based on AHP-fuzzy Evaluation
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Abstract: Aiming at the frequent occurrence of large-scale instability in goafs, an instability prediction model
based on AHP-fuzzy evaluation is proposed. Comprehensively considering the incentives for the instability of the
mined-out area, four primary indicators, such as regional geological and hydrological factors, rock strength
performance factors,environmental factors of the mined-out area,and structural parameters of the mined-out area,
and the corresponding 20 secondary indicators are selected to establish the evaluation index system of the stability of
the empty area,using the analytic hierarchy process to calculate the corresponding weight vector,combined with the
fuzzy comprehensive evaluation theory,to comprehensively evaluate the stability of the goaf,and apply the model to
the goaf in the agricultural section of the Yangla copper mine in Yunnan Zone stability evaluation. The research
results show that the mine’s gob stability evaluation level is V4, and the degree of instability is high. The
comprehensive system score is 69. 451 5. The conclusions obtained are in good agreement with the actual situation of
the mine, which verifies the reliability of the model. Provide a theoretical basis for the design and implementation of
subsequent mining programs,and effectively alleviate the disasters caused by mine instability.
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Table 1

Influencing factors of stability evaluation of goaf

First-level indicators

Secondary-Level indicators

Regional geological and hydrological factors Py

Rock mass structure Sj;

Geological structure Sy,

Rock quality index Sy
Structural plane spacing Si4

Groundwater body factor Sis

Rock strength performance factors P,

Rock compressive strength Sy,
Rock tensile strength Sy,
Rock shear strength Sy

Rock water resistance Sy,

Environmental factors in goaf P

Mining method S;
Impact of surrounding mining Ss»
Adjacent empty space S33

Empty area exposure time Sy

Goaf structure parameters P,

Span S,
Exposed area Sy,
Height Sy;

Pillars and releases Sy
Buried depth of empty area S;s
Span Sy
Project layout Sy7
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Table 2

Comparison standard scale

Standard degree

Meaning description

1 Factor Si is as important as factor Sj

© o~ o w

2,4,6,8

The importance of the factor Si is slightly higher than the importance of Sj
The importance of the factor Si is significantly higher than the importance of Sj
The importance of the factor Si is stronger than the importance of Sj
The importance of the factor Si is extremely higher than the importance of Sj

The median value of two adjacent judgments

Said that the factors Si and Sj are compared to obtain the judgment Sij,then Si and Sj are compared to obtain the judgment

Reciprocal
P Sjii=1/ Sij
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Table 3  Values of the average random consistency index
Judgment

. 2 3 4 5 6 7 8 9
matrix order

R; 0 0 0.52 0.89 1.12 1.26 1.36 1.41 1.46
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Table 4  Relevant weight set and consistency check
Related weight set Amax Ie R; Cr
W= (0.432 1,0.094 8,0. 041 0,0.432 1) 4.153 3 0.051 1 0. 89 0. 057 4
W, =1(0.045 3,0456 0,0.075 5,0.183 0,0. 240 2) 5.404 2 0.101 0 1.12 0. 090 2
W,=(0.3750,0.125 0,0.375 0,0. 125 0) 4 0 0. 89 0
W4 =(0.528 7,0.268 7,0.134 3,0.068 3) 4.180 7 0. 060 2 0. 89 0.067 7
W, =(0.3827,0.160 6,0.260 2,0.031 4,0.094 2,0.051 5,0.019 4) 7.7311 0.121 9 1. 36 0.089 6
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Table 5  Evaluation set of goaf stability
Degree of Very low degree Low degree Average degree High degree Very high
instability of instability of instability of instability of instability degree of instability
Evaluation level Vi V, Vs V. Vs
Percentile interval 100~90 90~80 80~70 70~60 <60
Median 95 85 75 65 30
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