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Selection of Filling Mining Scheme and Optimization of Stope Structure Parameters of an Iron Deposit
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2.School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: In order to select the best filling mining scheme and to optimize stope structure parameters of a high-value iron
deposit, combined with the mining technical conditions of the deposit in the stage of — 120 m to — 180 m, the selection of
mining scheme was regarded as a typical fuzzy decision problem. The analytic hierarchy process was used to obtain the weights
of 11 indexes, and the fuzzy mathematics was used for comprehensive evaluation. The mining scheme of this iron deposit was
selected as the sublevel drilling stage open stoping with subsequent filling method. Based on numerical simulation, four groups
of stope structural parameters of the preferred mining scheme were optimized. The simulation results are concluded as follows.
Firstly, in the process of mining, the tensile failure of each scheme is obvious, and the stress concentration occurs at the
junction of the pillar and the roof. The maximum horizontal displacement of the central monitoring point at two sides of the
stope and the maximum vertical displacement of the central monitoring point at the roof are 9.4 mm and 9.6 mm, respectively.
Secondly, in the process of pillar mining, the shear failure of each scheme is obvious, and the maximum vertical displacement
of the stope roof center in scheme [ is 28.0 mm. From the perspective of safety and economy, the optimal stope structure
parameters of an iron mine are 15 m room width and 15 m pillar width. The scheme and the optimized stope structure parameters have
achieved good economic benefits in mine production,

Key words: High-value iron deposit, Fuzzy comprehensive evaluation, Numerical simulation, Optimization of stope
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Fig.1 Comprehensive evaluation index system of mining methods optimization
Fx1 FIEEFETERE
Table 1 Calibration of judgment matrix elements
BALARE EP AR EP

1 T84 a bbb [R)4E 9 FBFR a Lb b Wk T
3 fehra o R E R 2,4,6,8 AR08 0 1 e )
5 18R a o I m TR a 5 0 B ) W7 R B
7 B4R a b o SREN T % 1/m Mo 5a lWEHHWHFREN 1/m




MR F RBRT RARRT 7 ERAR R EMAKMA]]F LB RS F K .2025,45(2). 27

— LMy 4 S H WA A-B.B,-C.B,-C.
o -C Ay LR 2 3 5, % 4 B AT — SO G 56
EEW,T\%EK!EE’J*E@@ K — 2 R CR K5y
T 11 0 VB A I v 4% o0 R I B R R AEAE B AT S 1Y

RI HBEHL—BESE bR, 4 CR<C0.1, WA g ) M 4 4

AR AE T LA SZ , 73 ), 75 00 W R A T 4
2.3 KEBNE
JRR OBk & 3 FhO5 R AL . AR

T, — SR 3 AR . S5 VR T RE X 45 A S, Ry ORUE & S 0 T AE B, 4
CR— Amax — 11 J4% B3 oy A5 AR B O (A A 32 UL IR AR
RIt—D AL E , WELSERNFE 2 2L 5(FEP CI h—
T2 A N B 9 B KRR AR AR s 0 Sl 0 B 1) Y 455 PEFEFR) L
Fx2 FIETMEM AB
Table 2 Judgment matrix A-B
TR B B, Bs WGP JUAEREE R & CI CR
B, 1 1/3 1/2 0.163 8 0.163 4 0.163 4 0.163 5 0.004 6 0.007 9
B 3 1 2 0.539 0 0.539 6 0.539 6 0.539 4
B 2 1/2 1 0.297 3 0.297 0 0.297 0 0.297 1
x3 FETERE B, -C
Table 3 Judgment matrix B, -C
JLE C C, Cs Cy Cs BHECES % TR RRE A CI CR
C 1 5 3 3 3 0.435 4 0.445 9 0.439 0 0.440 1 0.074 0 0.066 1
C, 1/5 1 1 1/2 1 0.100 9 0.105 5 0.101 4 0.102 6
Csy 1/3 1 1 1/2 1/3 0.097 1 0.093 8 0.094 7 0.095 2
C, 1/3 2 2 1 3 0.219 8 0.220 6 0.223 9 0.221 4
Cs 1/3 1 3 1/3 1 0.146 8 0.134 2 0.141 1 0.140 7
x4 FIBEPE B, C
Table 4 Judgment matrix B,-C
TTE Cy Cs Cs Cr FHOT Y U RREE W E CI CR
C, 1 1/7 3 1 0.138 5 0.134 8 0.133 8 0.135 7 0.040 4 0.044 9
C; 7 1 7 5 0.651 2 0.659 3 0.663 4 0.657 9
Cs 1/3 1/7 1 1/3 0.062 2 0.059 2 0.059 9 0.060 4
C, 1 1/5 3 1 0.148 1 0.146 7 0.143 0 0.145 9
x5 FIETERE B,-C
Table 5 Judgment matrix B;-C
JTLE Cs Cy Cio Cn BHECOEH Y JUMEH REE T CI CR
Cs 1 5 7 7 0.647 4 0.654 1 0.657 0 0.652 8 0.024 5 0.027 2
Cy 1/5 1 3 3 0.196 2 0.191 5 0.191 1 0.192 9
Cio 1/7 1/3 1 1 0.078 2 0.077 2 0.076 0 0.077 1
Cn 1/7 1/3 1 1 0.078 2 0.077 2 0.076 0 0.077 1
DL b ) DR R o 347 3 o — SOPE A g . R RS R O3 R G MU AR AR BRIl B G WA, B

L1 BEAE R 384520 H AR )2 B SRR AR
=[0.072 0 0.016 8 0.015 6 0.036 2 0.354 9
0.055 6 0.078 7 0.193 9 0.057 3 0.022 9 0.022 9]
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Table 6 Evaluation indexes of mining methods
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VE X 46.55 s BT BT It R AR 22.75 47.49 9.4 10
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0.217 1
0.000 0
0.000 0
0.000 0
1.000 0
0.892 9
0.410 0
0.436 7
0.820 0

[0.147 6
0.456 3
0.153 2
0.198 0
0.516 0
R=]0.857 1
0.553 3
0.393 3
0.606 7

0.000 0
0.513 8
0.148 9
0.200 0
0.459 3
0.625 0
0.686 7
0.393 3
0.373 3
0.3333 0.3133 0.8200
[0.6133 0.7133 0.680 0]

() BEBIZE G W I K 2 U ATk A 21 Y
R [ Bt S AR DF A R PR AR 45 5 AT B 25

PERIGE R I 7,
x7T EHESTHER

Table 7 Results of fuzzy comprehensive evaluation
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Fig.2 Open stope subsequent filling method in segmented drilling stage
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Table 8 Stope structure parameters
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Fig.3 Numerical calculation model
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Table 9 Physical and mechanical property

parameters of materials

gy R R ONEE U
B/ BRSO REE/
GPa GPa  MPa ) MPa

SRS

(kg *m %)

RIS 3.30  6.00  2.40 45 0.60 4 040

b L 2.80  4.20  2.10 34 0.38 2 700
T A 2,60 3.90  2.00 36 0.36 2520
HoAth L 2.80  4.20  2.10 40 0.38 2 700
FEHEMAR( 8 0.25  0.31  0.13 37 0.03 2 000

F10 FERENSEREMN MABELER
Table 10 Simulation results of maximum principal

stress and displacement at each monitoring point

B B K FERN T/ W5 5 7K S TR
[m] >R [m] >R MPa {7 #% /mm EH
RS 352 i/

miR R AR &R AR

FHERIT 1585 0.23  1.63  2.04 261 242  13.2
2885 022  1.56  2.21 18.9  18.7  14.0
3EH B 0.25 1.57  2.18 19.0 21,5 15.8
1554 075  0.21 0.23 4.2 3.8  39.8
250 0.64 0.28 0.26 7.9 12.8  43.0

FEIN 1995 021 1.99 1.8 82 9.4 8.4
25y B 0.7
3SR 0.17 .99  2.11 9.4 3.7 9.6
155 065 0.26 0.20 1.2 1.7 28.0
25K 0.63  0.29  0.22 1.1 1.8 27.6
2 5% 5 0.33  2.01  1.53 9.1 3.2 6.8
3EH 5 0.34  2.06 1.52 9.2 2.6 7.3
1584 008 0.03 0.02 1.2 1.5 28.5
25 WM 0.24 0.05 0.04 1.0 1.6 33.8

35T p 015 219 1.61 9.9 4.4 14.3
1594 027  0.04 0.05 1.3 1.3 32.8
25 0.29  0.06  0.05 1.0 1.7 36.9
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Fig.4 Volume change of plastic zone in stope of each scheme
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Table 11 Comparison of technical and economic indicators

KB HEFERE S/ (/D) WEER/ % R/ % SR A/ TG WS %
TCIRAE 53 B VA 553.5 21.2 38 243.61 31.7
S B B B s il 5 R Ik 472.1 11 250.06 43.9
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