B v v 1] gn%

2024 FE 6 B/ FE A5 B

TURSHEN RIGEHSHMUTAR

TRIEAR Rk, W
(TR LG LTI A (A R FTAT A /D)

BE . AR LT B E BN R TG LR RT R0 6B R B M AL, R R FALAEE
A F XA TAMBEE LA A3 mS m7 mF10 m, £3% K E 55 420 m.30 m 40 m 260 m 45 16
HIARFTTAR, ST TIMREEAI A TEIANG RS B BER 5, EREN.
LI AE R R B R E WG RARS R R TARZE 3 m, RGP KJE 35 m o, RJAE M

BT o

KGR : 2 B 5 NG WG YL R LM S BG TMF R K R EAG T

FE 4 %S . TD8S3. 34
XERARAERG A

51

i

Bl NSAL ST, AT 7= BRI A 7 2R
ASWERE N SR 1 3 78 W e 4 e 1 TR e A
B R IL S R R AT SRT  FRHURETIA L
FEHUARSCAETIONR ISR T8 L [ A ) 268 A3
PR R PR o 0

PRI 2T A I A BRTT AR 20w (P FR 4L
WEHYREDT ) AT S B A X DA S 22 kU
Ao LIWETRE R VS BN BB RE B2 4R
BOR, = TR BG5S Ik R KA 24 R Y
SMEAH B, R HLE A EAl A Tk RORATIEAL
HE R OR S AR Sk SR AL SR A D AR A BT
BV IR SR S0  [RLE BN BT, 955 ~
855 m R B A KB AL, T B IR B A TR
SEOCED AR, FAZ I A7 (R B B 32 2 2 {1
A 150 m oAy B ARSHRER , 5T AR TT R B i 1 b A
Bl AERL I

X TFLLI YRR B VYA X 955 ~ 855 m Ry,
RS Bedhi e B Bes il 5 SRR EIATITR
TERTABEFE I HER F7 ", SR A BROC 32 4347 S )
BT R Y K e W ARUE i, 4 BB LAY U5 5K,
IO FHRE T REAR J M) 32 5 9 1) Stk 23 4 DAL D 0 R
G EBSHOIATI S TR R TR 4 IRUE SRR
PR LRI de R 2 TR AT ER T 9
PERUR 5 L FR A A5 S 4

ABAQUS {1y it I BLAD TR, BR 1 REAfR R K i
Hit (B J1/0i%%) Tl L, i w] LAAEAR AL A, A
Sl AN AT B A SRR el e A R

XE4HS 1001 - 1277(2024)06 - 0006 - 05
doi:10. 11792/hj20240602

KRB ARG o2 R BB 3 45 2R, PRI A i R e
AT B ABUTRE B  LLI BB o B B B s
Gyl Je SEHCR B IE R A S B AR I T 5k A
A3 T H.

1 HESEUMBESH

L1 it EER

CLIREYERD 43 Bl o B B s il J5 se R 1k
PRUESTZIE 1 R 430 5 A AT R, R R
I SE R HE PR A B o ARAR LIS E R L D, 41
A TEARIEEE S 3 m.5 m.7 m F1 10 m, RIGK LNy
20 m 30 m.40 m 160 m fYy 16 Flh T BEF7#40, 3
BT 1 PR, H =48 an &l 2 fos,
1.2 #RERR S

R A U7 5 1A g 2l A s 3R 5 v S 50 &
AR YIS LS R SR A e AR B i 38 o
SRR 2 s

2 FREBEMRER

2.1 RpEERN

MEE W28 n R m AR E , LA
HIIEEMEREIR T R B, B iR &2 70° A2 4 Rt
PRI R R A T S R AT E . B TaA
FIEPERDRY , — MR FH A — T2 0 ) I B e Gl
UM e AR NE NV KN SR E DA TR &N O S
W, T8 F 0 B KAB B 3 1 8 WS A, %) bR s Ak
(IR B 5 A AP hL 5 B 43 A7 AT BE 3 b )
NEOIES:

s F 491:2023 — 12 - 065 {6 [l F 19]:2024 —02 - 18
SEATUH 5 AR 364 E 01 H (51974043)

YEH A kA (1980—) , 55, AN, NS4 g i FE TSR AR CHFFE L AF: s E-mail : 1009589285 @ qq. com



2024 £ 6B/ FE A5 H

IEEEN

i

20 40 20 40

LLLTTTTIL

[Z]] If_IT_A[[\ ll/[[j i/

\_ 7 2

6

PSRk
m—1n
-7
i = WFFEAT 4 |
-/
|— Azt siE S—w k%
2— AR 6—1 118
3 ARH TR AR T
4—H = 8—Fe A

1 SBREENBRSEMERERT EMREFTR
Fig. 1 Standard scheme of sublevel drilling stage open stope and subsequent filling mining method
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Table 1 ~ Operation status calculation

T RHKE/m BREE/m|| TH RGKE/m BiRJEE/m

1 20 3 9 40 3

2 20 5 10 40 5

3 20 7 11 40 7

4 20 10 12 40 10

5 30 3 13 60 3

6 30 5 14 60 5

7 % 7 P 0 ’ 2 RGZBEETEE

8 30 10 16 60 10 Fig.2  Schematic diagram of stope 3D model
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Table 2 Mechanical parameters of surrounding rock ,rock mass and filling body after reduction
= HHE/(KN-m™?) PR/ GPa B FE/ MPa HUhL i EE/ MPa TR L W I/MPa AEEES/(°)

TR 26.4 13.04 66.2 2.71 0.26 12.78 41.1
TERHE 26.4 9.63 40.4 1.70 0.28 9.57 39.3
i weiits 26.4 8.07 15.7 0.65 0.16 3.73 39.1
JIRPN 28.1 9.95 24.3 0.81 0.21 6.10 36.8
B AT FeIEAR 26.7 0.8 2.4 0.43 0.30 1.2 30.0
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Fig.3 Profile of maximum principal stress of stopes with different spans beneath a 3 m thick roof
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Fig.4 Selection of observation paths
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Fig.5 Relation curve of maximum principal stress along observation

path 1 and distance of observation points along the path
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Fig.6  Relation curve of maximum principal stress along observation

path 2 and distance of observation points along the path
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Table 3 Stress status along the vertical direction

at the margin of the stope

o FHKE/m
20 30 40 60
Fi A X 38/ m 26 24 23 25.5
KRB F1/MPa 1.16 0.87 0.71 1.12
FLI IR X 15 B/ m 3.12 3.32 3.33 3.33
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Fig.7 Maximum displacement of the surrounding rock of hanging

wall under different operation status
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Fig. 8 Plastic zone evolution in stopes with different spans
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Table 4 Summary of plastic zone evolution in roof
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Study on the optimization of stope structural parameters of Hongling Lead — Zinc Mine

Zhang Jianwei, Zhao Jiangbo, Yao Jingliang
( Chifeng Shanjin Hongling Nonferrous Mining Co., Ltd.)

Abstract: To determine the reasonable stope structural parameters for the sublevel drilling stage open stope and
subsequent filling mining method in Hongling Lead — Zinc Mine, numerical simulation was employed to study 16 differ-
ent scenarios with roof thicknesses of 3 m,5 m,7 m, and 10 m, and stope lengths of 20 m,30 m,40 m, and 60 m, re-
spectively. The stress, displacement, and plastic zone distribution of each scenario with a roof thickness of 3 m were
compared. The results indicate that the stability of the stope in Hongling Lead — Zinc Mine is fairly good when the roof
thickness is 3 m and the stope length is 35 m for the sublevel drilling stage open stope and subsequent filling mining
method.

Keywords: sublevel drilling; stage open stope and subsequent filling mining; stope structural parameters; roof thick-

ness; stope length; mining area stability



