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885.55, 250.00, 502.35
Table 1  Thickness of the ore body - . -
=
— 55 W 88555, -250.00, 502.35
TEPRR/m  -20 20 60 100 140 180 220 0.00, 250.00, 493 .47 m— :

AR /m 7.04 9.14 10.65 9.79 7.66 6.838 4.60
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Table 2 Length along the trending of the ore body

BRI/ m -20 20 60 100 140 180 220
FE K/ m 134 136 217 264 296 321 292

PGSR o ARSI T 1 AT, 3R S PR
PRI, IR T E AR 2 — 60 m, 3 f B E 300 i 5 2%
PFAYZEK o Rhino %7y WAL ANIET 1 BT /R, A5
TN 2 R
2.2 ZHIHE

R Bl T DM R A A R = N 2 s
A1 122 RERAE R B E A YRS AUL P o 1) T2 A
TR 2ABH AR 3 PR

F T X B s 1 A T A K
SR HEANF T ) ER/NAS] . AR X B R
TR N I AR, 5 X R - 20 ~ 140 m
B MR J) R Ak 1.43 ~ 1. 68, 1% B 25 R A5 &
T PR A il DX 38t s 14 000 s g 2% o A B o ik
ST DX I g 2 A R T SR T A B RO

S,
hi,

0.00, -250.00, 493.47

885.55, -250.00, -60.00

0.00, 250.00, -60.00 s

dri,

0.00, -250.00, -60.00

at

1 Rhino X5 M4&4&EY
Fig. 1 Rhino model for grid division

Flac"” 6.00
©2019 Itasca Consulting Group, Inc.

Zone Group Slot Default

-20zhongduan
100zhongduan
140zhongduan
180zhongduan
20zhongduan
220zhongduan
60zhongduan
chongtianti
kuangzhu

2 Wik
Fig.2  Ore body model
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Table 3 Mechanical parameters of rocks with different lithology

e PN LR/ YU A/ e 2 A5 S50
(g-em™) MPa MPa P F1/MPa PIEERE S/ (°) PP/ GPa HELVNE
[l 2.65 59.43 10.58 9.94 66. 14 25.25 0.22
sl 2.63 79.19 11.13 12.82 67.71 76.97 0.26
FEdEAR 1.80 4.0 0.9 0.3 18 0.11 0.14
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Table 4 K value of different elevations

Frm/m  -20~0 0~100 100 ~200 200 ~300 300 ~400 400 ~583

K4 1.55 1.40 1.25 1.15 1.05 0.99
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Table 5 Range of ore body recovery simulated

by each year of recovery
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Fig.3 Distribution of maximum main stress(y =0)
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Fig.4 Distribution of minimum main stress(y =0)
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Study of deep-mine ore rock failure mechanism using downward approach
filling mining method by numerical simulation

Xing Chao', Gao Mingyang®, Qiu Yangyang', Yu Lekui’, Zhang Yapeng', Xue Chao', Peng Kang’
(1. Songxian Shanjin Mining Co., Ltd.; 2. Shandong Gold Mining ( Xinhut) Co., Ltd.;
3. School of Resources and Safety Engineering, Central South University)

Abstract: To study the deep-mine rock failure mechanism and the technical issue of ground pressure manifestation
using the downward approach filling mining method in the deep ore bodies in the mining area of Songxian Shanjin, the
research employs rapid modeling techniques using Rhino + Griddle + Flac™ to investigate the stress and displacement
patterns of ore rock during 1 —8 a of downward approach mining. The simulation results indicate that the minimum
principal stress increases with depth, being greater near the bottom. The unmined stope acts as a temporary ore pillar,
exhibiting significant stress concentration, and a stress relief zone forms in the filling body near the stope. The displace-
ment in each level increases with mining time, with the maximum displacement at the stope roof appearing mainly in
the middle of the roof. As the mine progresses deeper, the maximum displacement value shows an upward trend.

Keywords: deep mining; downward approach; filling mining method; ore rock failure mechanism; ground pressure

manifestation; numerical simulation



