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Optimization of Thickness of Isolated Top Pillar by Caving Method to Filling Method in an Iron Mine
MEI Linfang', ZHANG Zenggui', DENG Peng®, SONG Weidong*
(1.Wisco Resources Group Co., Ltd., Huangshi, Hubei 435006, China;

2.School of Civil and Resource Engineering. University of Science and Technology Beijing. Beijing 100083, China)

Abstract:In order to realize the smooth transition from caving method to filling method for a high value iron ore body, a
combined mining scheme of caving method to filling method was proposed from the perspective of stope stability and full
recovery of high value ore body. Using simplified beam method and Rubenieit method. the thickness of isolated top pillar in the
transition area of caving method to filling method is 10.6 m and 9.4 m respectively. Based on the theoretical calculation results
of two kinds of isolated top pillar thickness, the numerical simulation of the combined mining scheme of the iron ore with
caving method to filling method was carried out by FLAC3D software. The thickness of the isolated top pillar in the transition
area of the combined mining scheme of the iron ore with caving method to filling method is defined as 10 m. The research
results have been applied to the actual production of the iron mine, and good economic benefits have been achieved, which
provides a reference for caving method to filling method in the same type of mine.
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Fig.1 Combined mining scheme of caving

method to filling method

HARFR PR,

(1) RJAHEIL i )5 783095 Bk — 96 m K
TR —ar B, i T AL B AR S Tk R T
WA/ 4y B 12 m (2 DLk R 3 4
22 SR pE, — 120 m Wy B 09 B s — A~ 40 Be A R i
T R L 0 2 TR B AT A O B B A S i s
Fo IR 0 B S TOURE K vk LB T R T A A 1 e I
K

(2) FRRiRAL R0 5 78487 JF 2R 43 B 70 3 ¢ Be
H 7R A B — g 3 B J5 R — 96 m 4r BE TR
43 B V8 v ) SR X8 2 — 180 m By BERY B BE 25 37
Ml J 0 3L 1A R DX 3 A7 TR



18 gL B R S5 A

2025,45(4)

SR FH A Fof ok 308 7512 4 T2 107 7 125 e FE LI 19 3
FlRAT I LR TP R WY R 3 A5 7 3R ER AL B B
il J FE B0k BT D g BE L % B e TOUAE: JRE AT 7 i —
A i AR e YRS EAT R E
3 BEUAEEIIH
3.1 EERE

e B 15 TOURE A — A~ L 0 2 R L R s X
fiy i SR, IR 52 58 52 01 R 25 43 BT IR B TOUR: 114 )R
B AR
KB B/ B e

4 o

B

H

QY]

K :-H HWETHREE. m; K W Z2REGr R
BT HEAEE.KN/m* ;B RS XBEE . m;on HIF
B AT Y SR BE AR BR . MPas g S T3 5 J2 BT it i A e
# . MPa,

PLZARW A 77 BB A AR A KB 1,457 B 0.27
kN/m?®; B B 15 m;oplit 20 MPasq B 8.2 MPa, fx
LT B B A SR E O 10.6 m,

3.2 EHEREE

o P B B TR TR T T R R b R T
SR JE Gt — R TR S A R Ay Oy vk e
A 55 R R SR A DX B TR 1y R B AR, Hoh
55 HIT IR IR 27 I U O R B L 1 SR P R 0

0.25vB*+./y*B* 48000,

H=KX 980, (2

Ko, WIEET MR EWNE, MPa; g o TAEK
7 T B 5 TOUAE: it fin 79 P for 2K 5 Pa.

PLZER A 77 BB AR A KO 1,457 B 0.27
kN/m®; B Ht 15 m;0[=Z(ZC,k0=2~3,ka=7~
10,0 R 25 A1 B B AR BR 470 e 3 B L B 12.7 MPask,,
03,k MU 105 g HL 0.1 MPa, 5 435 B8 T k:
JEEN 9.4 m,

SR b R S T AR SR A A5 A 4
RHRRAE N0 (LTS5, P 76 R s T R
THE T R P AU g 2 1 ff B R AT %5 8, 20 T
Ty Bl TR AN R T R 1 S B TR S
{7 A B 3k AR S0 0 A A 81 1) ol 8 T A JEE B
DLk I 2 B (6 B 40 B B T A R R R iR S %
FENGE

4 [ A AR M AL WL AT

4.1 HEREBE

BERAI RN R 198 m X 144 mX 144 m, 4
116 880 ™ FLIT , i IR B B T00 A J52 138 31 3 45 SR, L 1A
B AT b BA R Y B AR TR 4 R 9 m,
10 m\11 m,12 m, X ZET I L R EER 3
it SR 7 v AT TR A2 AL, BUE AT a0 18] 2 BT, A
T 14 SR L R 249 o B R0 6 R 1 Y-2Z AN T 24 R
T iR, A X-Z ST 295 y J7 [l 6L B8 IS #B
JRAE N AR x oy 2 %3 AT RBALR S0
B 9.8 m/s*, FIMFEHEN T,

B -Ess
— I

B2 HEER

Fig.2 Numerical model

4.2 hESH

P T R AL 5 B I AT — RN =
WK 4 , 5 T Hoek-Brown #fE U1 %k 36 45 2 7Y
J15 2 R0 AT o, T 55 B R B JR-J5E £ (Mohr-
Coulomb) Jati IR #E I, A7 52 7 F 09 0 4 5 5 SE AR 4 28
JESHFER 1,

®1 TESREGVENESY
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Fig.3 Minimum principal stress distribution cloud diagrams of goaf section under different thicknesses of isolated top pillar
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Fig.4 Vertical displacement distribution cloud diagrams of goaf section under different thicknesses of isolated top pillar
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Fig.5 Plastic zone distribution cloud diagrams of goaf section under different thicknesses of isolated top pillar
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Fig.6 Volume variation law of plastic zone in stope under different thickness of isolated top pillar
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