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Mining Method Optimization of Gold Deposit Based on Fuzzy-TOPSIS
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Abstract; In view of the engineering geological conditions of the Bojitian gold deposit with complex concealed
large gold deposits.the mining method is optimized by mathematical fuzzy method. Firstly,on the basis of the four
primary mining methods, the index is quantified by the ranking method of the approximate ideal solution, and the
Euclidean distance of the positive ideal solution calculated by the matrix is established,so as to determine the final
order of advantages and disadvantages of the four mining methods according to the fitting degree. Secondly. through
numerical simulation, the distribution of the maximum stress field and plastic zone is analyzed, and the order of
advantages and disadvantages of the four primary mining methods is obtained. The results show that the upward drift
filling mining method is the optimal mining method of Bojitian gold deposit, which provides a reference for the
selection of mining methods of Bojitian gold deposit and accumulates experience for the mining of similar complex

old deposits in Guizhou.
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Table 1 Evaluation index of mining method
Mining method ap/(ted 1) az/ % as/ % /(g t™ ) as/(m® « kt™1) as az
Ay 60 8. 00 9 4. 85 54. 42 Good General
A, 50 10. 00 5 4.70 62.13 Good Good
As 54 9.18 6. 64 4. 82 58. 96 General General
Ay 56 9. 00 12. 00 4. 83 56. 64 Good General
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Fig. 2 Diagram of fuzzy index expression
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Table 2 Fuzzy expression of evaluation index
Numbering Attribute value Degree of safety Ventilation conditions Yager idex
VG (1,0.25,0)1r Goodliness Goodliness 0.917
G (0.75,0.25,0. 25) 1R Good Good 0. 750
M (0.5,0.25,0. 25)1r General General 0. 500
B (0. 25,0. 25,0. 25)r Worse Worse 0. 250
VB (0,0,0. 25)1r Bad Bad 0. 083
3) X VFH A B 2E 47 A o 1k Ab P x; — minx; _ maxx;, —xy

MR 3 19 B o LA b e i AR 4 e 5 P 4
PR AL IE o T B H 1 4R AR S RO A s 5

v; = = .
maxx; — minx;

4

- <
maxx; — minx,

o 7 45 2 S M AT o A b B B4 BP0 SR X U oy Ry bR IE B AL AR o 5 T A
r 60 50 54 56 7 AT SR R B o BT AR A R A5 R .
8 10 9.18 9 r1 0. 833 0.9 0. 9337
9 5 6. 64 12 1 0.8 0.871 0.889
X=[4.85 4.7 4.82 4.83 (3) 0.556 1~ 0.753 0.417
54.42 62.13 58.96 56.64 V = 1 0.969 0.994 0.998 (5)
4 4 3 4 0.876 1 0.949 0.912
L 3 4 3 3| 0.538 0.538 0.333 0.538
) S M W 3 AT A Ak b B 10.429 0.667 0.429 0.429]
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Table 3 P-a Combination Weight

P-a P, P, P; Combination weight
0. 400 0. 400 0. 200 w
ap 0.259 4 0.103 8
as 0.384 0 0.153 6
as 0.052 7 0.0211
ay 0.053 8 0.0215
as 0.250 0 0.100 0
as 1 0. 400
ar 1 0. 200

ARG Z KM (Analytic Hierarchy Process)
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ry =0y o w, (1= 1,2, 00 skyeeeam 5j = 1,200,
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[0.1038 0.0865 0.0934 0.09687
0.1536 0.1229 0.1338 0.1366
0.0117 0.0211 0.0159 0.0088
R = ]0.0215 0.0208 0.0214 0.0215
0.0876 0.1000 0.0949 0.0912
0.2152 0.2152 0.1332 0.2152
L0. 0858 0.1334 0.0858 0.0858]
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Table 4 Positive and negative ideal solutions of each

mining index

Positive ideal Negative ideal

Index . .
solution solution

Production capacity of

.. . 0.103 8 0
mining field

Dilution ratio 0.153 6 0
Loss rate 0.0211 0
Extraction 0.0215 0
Shear ratio 0.100 0 0
Operational safety 0. 400 0 0
Ventilation conditions 0.200 0 0
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Table 5 Euclidean distance and closeness between each mining method and positive and negative ideal solution

Euclidean distance

Mining method

Accessible degree

Sdi Sd;
Ay 0.217 8 0.310 3 0.587 6
Ay 0.199 6 0.312 4 0.610 2
As 0.2917 0.247 9 0.459 4
Ay 0.218 8 0.300 9 0.579 0
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(d)Phase house subsequent filling mining method
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Fig. 4 Distribution map of maximum stress field of each mining method
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Fig. 5 Plastic zone distribution map of each mining method
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