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Optimization of Stope Structure Parameters of Subsequent Filling Mining Method for Broken Ore Body in Pakrut Gold Mine
LIU Dake', ZHANG Haogiang', GUO Xiang', SU Hepeng', JIANG Changhong's TAN Jie®
(1.China Nonferrous Metals Int’l Mining Pakrut LLC, Beijing 100029, China;

2.China Nonferrous Metals Guilin Institute of Mineral Geology Co., Ltd., Guilin, Guangxi 541004, China)

Abstract: Aiming at the problems of low production capacity, many mining and cutting projects, high cost, poor working
environment, many hidden dangers and high risks in the 2 230 m and 2 170 m middle stopes of Pakrut Gold Mine, based on the
rock physical and mechanical properties tests and RMR (rock mass geomechanics classification index), the reasonable stope
size was obtained by using Mathews stability diagram method. The stope was changed from the original four 12 m low
segments to two 21 m high segments. Taking the mining width as the variable, the stability of the stope under the condition of
mining one block separated by three blocks was simulated by FLAC3D, and the optimal stope width was determined to be
11 =12 m. The industrial test indicated that after optimizing the structural parameters of stope, the stope production capacity
was increased by 20% , the loss rate was reduced by 4.67 percentage points, the dilution rate was reduced by 3.25 percentage
points, and the kiloton mining ratio was reduced by 36% , and the stope did not collapse, the desired results had be reached.
The research shows that based on the rock physical and mechanical properties tests and RMR rock classification, the method of
optimizing stope structure parameters by Mathews stability diagram method and FLAC3D numerical simulation and then
verifying the parameters by industrial test has a high application value.

Key words: Rock mechanics property tests Mathews stability diagram method, Structural parameter optimization, FLAC3D

numerical simulation, Industrial test
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Fig.3 Division of stability areas of stope
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Table 2 Hydraulic radius calculated based on

different widths and lengths of stope

KK K L1/m
Ly/m 8 9 10 11 12 13 14 15

20 2.86 3.10 3.33 3.55 3.75 3.94 4.12 4.29
25 3.03  3.31 3.57 3.82 4.05 4.28 4.49 4.69
30 3.16 3.46 3.75 4.02 4.29 4.53 4.77 5.00
40 3.33  3.67 4.00 4.31 4.62 4.91 5.19 5.45
50 3.45 3.81 4.17 4.51 4.84 5.16 5.47 5.77
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Table 3 Numerical simulation schemes for stope mining
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m m m? m

1 10 25 250 3.57 103 360 110 682

2 11 25 275 3.82 103 360 110 682

3 12 25 300 4.05 114 304 122 265

4 13 25 325 4.28 114 304 122 265

5 14 25 350 4.49 125 248 133 848

(a) HEBEBEE

(b)) ARR A% %1 53

B4 BSARMERERT EBEEMNZ 4 FER

Fig.4 Numerical simulation three-dimensional model of high-segmentation post-fill mining method
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Table 4 Physical and mechanical parameters of rock

W e B ONE Wb bie
i/ e/ B/ B/ B/ B/
MPa MPa MPa () MPa MPa

E&HA 275103 2210 0.30  0.97 32 2,73  42.36
THAHA 2699.81 2010 0.30  1.11 29  4.48 34.16

B4 2626.78 3310 0.25 1.55 38  3.53  83.69
T

ok R/
R (kg/m?*)

2 625.00 580 0.26  0.64 34 0.36 2.82
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Fig.5 Cloud diagrams of maximum principal stress
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Fig.6 Displacement cloud diagrams of surrounding

rock and filling body
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Fig.8 Surrounding rock after mining of the test stope
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Table 5 Comparison of the main technical indicators

of the test stope and the control stope

A5 K2y Ptk i T

IO VRN U TR %/ RUL/
(t/d> (kg/v) % % m
3197 500 0.41 12.40 11.25 7.53
3177 500 0.40 12.10 11.10 7.51
14057 600 0.48 6.86 7.77 4.87
14097 600 0.45 8.31 7.91 4.85
1087 600 0.47 7.56 8.11 4.67
X L +20%  +15%  BEME 4.67 FEME 3.25  —36%
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