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Fig. 1 Spatial relationship between the orebody, mined-out

areas, and the main shaft
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Table 1 Preliminary determination of stope parameters at
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Fig. 2 3D diagram of the security pillar of the main shaft

AR T4 A, SAGE mdE 2R 43° 42 47, it L Pa 313°
ZEAT TE 125 m B DL i ff Ol 25° ~ 35°, W IREF
BARHBER A CR A2 ) v, T0E: R BE b e K
B ChoT i AR HLZ ), ZR AU R KA Y U BREIR P 2 B
s (PRS2 ) . B AR B R Ar, Rk
AT R , AR LR RGP E R T2 R G2 R —
AR T R — TR AR . A S0 b S ] PR
MR RIRAE S, 0 LR R A 28R 778 R 57
B YR 1 K 43 Bz i Je e R BRR T

HRPEA™ LS o 7k}, EH EAR 3.5 m, bRis 0 ~
393 m; FER T4 A PRE R 90 m, A5 0 ~ 125 m, JE
6 ~ 30 m, 2= il 4 (A - 1T 1 30 T R, RICHR an B 3 B
TRo WRE) SRR IE 4 s o B = 4E ARk
PG BT % 0 R A o 40.4 5w, & dn
1.75 g/t , 4 4@ 1 706.03 kg

6 REHIEERBER

=Tk va
BUE TRV AR 23000y, Ho, gk
RO I S Ak E R s S KPR 1 770 m,

6.1

B3 wHEE.AIEE
Fig. 3 Plan and section lines of the orebody

]

W IR = A

E4 FE=giEn
Fig. 4 3D model of the orebody

ALK 1460 m, JEEEBFR E1—100 m Ay KA ; I &6
4338 1k 48 5 SIS 1 P RN 79 i) T 4 TRE LA
R B R 23 KA K MR A T 2 38 A 5 3F , 4
il Flac™ $CE TR AR LS TR RIS Sy 32, 63T
3811 A1 14.,219.08 TSR TG, Flac™ BUE T
AR S TR .

a

b ) LR A/SP S
e

sty

5 Flac"#{EITEER

3D

Fig. 5 Flac® numerical calculation model
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Table 3 Rock mass physical mechanical parameters for numerical calculations
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Fig. 6 Layout of ore chambers at different levels
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Fig. 7 Diagram of cross-section positions
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Fig. 8 Deformation curve of the main shaft during mining
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Preliminary determination of stope structural parameters and numerical simulation of mining
for the main shaft security pillars in the Paishanlou Gold Mine

Liu Hongru', Li Chuanying?, Jin Changyu®
(1. Liaoning Zhongjin Gold Co., Ltd.; 2. Liaoning Paishanlou Gold Co., Lid.;
3. Key Laboratory of Safe Mining of Deep Metal Mines (Ministry of Education), Northeastern University )

Abstract: In recent years, China’s gold production has declined due to policy constraints, resource depletion, and
challenges in deep mining, which are common issues faced by most enterprises. Therefore, safely and efficiently recovering
resources within policy limits has become a critical priority for enterprises. This study preliminarily determines the
structural parameters for mining the main shaft security pillars in the Shangpai mining district of the Paishanlou Gold
Mine using the Mathews stability graphical method based on field conditions. Flac™ numerical simulations were
employed to evaluate the feasibility of safely recovering ore bodies within the security pillar. Results indicate that safe
extraction is feasible: plastic zones induced by mining are mainly concentrated around the goaf, and 10-15 m width is
recommended for pillars retained between the mining area and existing goafs. Mining causes minor deformation in
the middle-lower sections of the main shaft without significant stress concentration, posing no major impact on shaft
functionality. These findings provide theoretical support and practical guidance for mining the T4 orebody within the
vertical shaft security pillar.

Keywords: vertical shaft; security pillar; residual ore recovery; stope structural parameters; filling mining; numerical

simulation



