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Analysis on the Stability of Shafts Adjacent to Stopes with Caving Method and Filling Method and Its Influencing Factors
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Abstract: The stability of mine shaft is very important to the safety of mining process. Taking the 17 shaft adjacent to the
caving method stope and the filling method stope of a mine as the research object, a three-dimensional numerical model
including the pillar caving method, the non-pillar caving method and the drift filling mining method was constructed, and the
influence of mining disturbance of different mining methods on the stability of the shaft was analyzed. The results show that the
main reason for the shaft failure is the superposition effect of the poor geological conditions of the rock mass in the ore-
penetrating section and the mining disturbance. The disturbance caused by the mining of the drift filling mining method has the
greatest influence on the maximum deformation value of the shaft, followed by the disturbance caused by the mining of the
pillar caving method. and the disturbance caused by the mining of the non-pillar caving method has the least influence.
Especially when the caving stope is mined at the same time, the superposition of the mining disturbance effect has a more
significant effect on the deformation of the shaft. On the basis of comprehensive consideration of the existing engineering
conditions of the mine, aiming at the risk of shaft failure that may be faced in the mining process of the ore body near the shaft
in the section from the elevation of 710 m to +830 m, the curtain grouting reinforcement scheme was designed for the 17
shaft. The reinforcement scheme can ensure the safety of 17 shaft in the subsequent mining process.

Key words: Shaft stability, Mining disturbance, Curtain grouting reinforcement, Numerical simulation

* TR AHA:2024-12-01
EE£TE . “+Wh"ERESH AT E (2023YFC2907404)
EE B M 1992 B W s B AL Lt TR, 222 4 JB 0 (L JF 2R 5 T A9 B 98 TAE . E-mail : 812003647 @qq.com
BAEEE KRB (1998—) B Wb i I, 4, BB TR, 2B R &R ISR Ik & T A58 T4E. E-mail: gingsong_zhang0
@163.com



%

ey

&

A FHBEESARERDAEFTORERERLY B Z 5[] LoFR 5 F£,2025,45(11). 123

0 5%

FART IS A LI TR Hh B Y s - X aE
o Tk B R e B AT L AR R % AP S AT R 2
PEVT L AR I IF SR B oh I RS R R 2
AW TFRA BN AR 2 52 BT R AR B A 520
T RE B RIBOIR G X IRt Bk R
SE VB AT BN 1 7 58 B4 ) A 1 A ZE R T

H BT B B8 E ME A2 22 S0 [ DA Ao 2 )
BEHEAT TORERE T B ARSES N T e =
AERE AR B T (A TT R 78 B A b B B
85 A8 I ML T A e ML I 388 o 40 50 A v 3 1 9%
TR T 2R Xt - fRT A RE P Y B2 W AR A VEVE L . X el
SFUUR M Z AR O UM T X S AR B T
AR [0 SR 2o i v B I BT AR TR L0 T AR IX A L OF
B ok S AR A 00 U TR R AR E M, VNP AET )
B 1 150 B AR R 1k B9 32 B 0 TR MR T R AL
B T AN X 1T 5 AR A R T AR L4
ToRFER AR I 5 B D RO X L e T
(EREAULAG P RE P . RO A5 0 I 4 T Y B S T SR
W RREAT TR, ARAT T ORGSR LR A A
BRPE DCREAE S I BT m 42 3t 1 AR A o ke AR AE T
K B R I I BT 09 22 2 XU IR 324 20 o S 26
WA ESL T B TP, I 45 S0 B
FTE TP . SRR S JE T IR I i & 9 g
SRS, 3 AT T R SR 3 XA SR e AR R O R Y AR
SEVE R FLAC3D BB HE T T T I f7 19 1
T3 LR AR AR RUAE L D [l 2R ik A v A4 - T A AR E
PRSI T S0 HF

ABEGER L T 7% 1R 3 FESL R 3 K AR 4R T
8 19 = HEREAE AL L R GE 0 1T AN [ TR D 00k
TRETERIRL I . 45 G0 I SePr TRETT 5t 421 T — 7
N [ 5Re A5 B BTN [ 77 5 DA A L I SR aod A v 4
PR R B TR AR R SR

1 IR¥YE

BT E B R R N 17 0K R IR A AR
B 41000 m~—+511 m, & 445K IR ,
AR B K 795 mo, e RIRHR B 442 m), e KR 98
150 m. B&AGE 1] 24 330° . i m AL 4 . i/ 70°, 1L
B R HT i 7 25 01 SR, Horb 710 m P BEil 21 k&2
23 LA A RAE /3 BUR TR 75, 18 R & 20 L WIR A
TCIRHAE A BUA TV o T I 6 1R K 024 5%
PR 2% R A AR T L T SR B X, JF Haz X

b o o N S O = =11 I S A W 5o
LA, ML A, 7E 710 m~ 1830 m R m 2
[B) AT A7 AE K A TR, 9120 Al B R0 1 300~
400 Jit, 17 R H R ERXRZWME 1 Fix,
HE L ATUEH 1" BASE M REE KL, 3
HE BT —E R BRIk BRI X I
WRH 1 T RE 2 B IR . b T 7843 [k
X B ATR A IR IFR RS LT e g s .
o B I AT B R PR R R AR M R AT PR AR 43 AT .

&\ To5 &)

1%

V) e v “'
LT SR,
‘\1,'),,, 9 v g %w'gg&Lﬂ.
‘ HIRAERE O
i CRi 45m > if%%

OM%#

(b) 770 m HE
FRERS Y _
| Y% ,
4 &) 7K58,
94 > Vi o
25 % .,' A
G f 242
6‘0) /
X Y ) 7K163
vimmman | NO v

1\l

(c) 830 m gk
Bl &FR1ITEAERGHENCEXR

Fig.1 The relative position relationship between

1% shaft and mining areas in each level
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Fig.2 Numerical simulation model
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Table 1 Simulation calculation schemes
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Table 2 Physical and mechanical parameters of ore body and surrounding rock around shaft 17
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Fig.4 Simulation results after shaft excavation
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Fig.3 Simulation results of mining status
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Fig.5 Simulation results after top caving and filling in the stope of non-pillar caving method
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Fig.7 Simulation results of simultaneous mining and top caving in the stope of caving method
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Fig.8 Simulation results of stoping by drift filling mining method
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Table 3 Common methods of shaft wall reinforcement
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