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Research and Application of Zonal Cooperative Mining Technology for Thick and Large Ore Bodies with Complex Fractured Zones
Cong Hongzhang', Jiang Bo**, Li Yueguo', Li Shichao*"*
(1.Xi Ujimgin Banner Yinman Mining Co., Ltd.., Xilingol League. Inner Mongolia 026299, China;
2.Changsha Institute of Mining Research Co.. Ltd., Changsha. Hunan 410012, China;
3.National Engineering Research Center for Metal Mining, Changsha, Hunan 410012, China)

Abstract:In the 177 thick and large ore body of Zone [l at Yinman Mining, kaolinized fracture zones develop non-uniformly in
the hanging wall and footwall. leading to a high risk of stope collapse and easy softening of the filling body. The conventional
upward horizontal cut-and-fill mining method struggles to balance safety and economic efficiency. To address this issue, a
progressive zonal cooperative mining concept of “central stable zone — peripheral fracture zone” was constructed. Five methods
were employed to calculate the required filling body strength for different zones. Combined with three-dimensional numerical
simulation, the effects of mining sequence, stope width, and safe exposure area on the stability of the surrounding rock and
filling body system were analyzed. The results indicate that the alternating mining sequence of “extracting one leaving one”
(Scheme 3) is the optimal option. This scheme can confine the high-risk plastic zone to approximately 5 -7 m within the roof
and control the single safe exposure area to approximately 300 m®.After adopting the zonal cooperative mining method, the
daily production of stopes in the fracture-affected zone stabilizes at 390 —400 t. The development ratio and cost per ton of ore
are significantly reduced, and roof subsidence is controlled within a range of 30 —40 mm. The production capacity of a single
sublevel increases to 4 500 t/d, representing an improvement of 60.7% , while the filling cost decreases to 66.3 yuan/t, a
reduction of 25.5%. Consequently, the zonal cooperative effects of “improving efficiency and reducing costs while controlling
risks and enhancing stability” are achieved.
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Standard scheme of the downward sublevel drilling and subsequent filling mining method (unit: m)
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Fig.2 Standard scheme of wall-supporting sublevel filling mining method (unit:m)
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Table 1 Comparison of main technical and economic indicators for mining methods
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Fig.3 Three-dimensional numerical model for pillar mining
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Fig.4 Nephograms of principal stress distribution in the stope under different mining schemes
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Fig.5 Nephograms of plastic zone distribution in the stope under different mining schemes

ZEA ST 5 BB A L 45 L o R I
DL B — R —" B 3c 485 ok 7 O HL B 8 3 i
FEIRRIG T 5 %6 . K X Fe 380k 28 d o B 44 1l 78
2.5~3.0 MPa AT IXFEHITE 3.0~3.5 MPa, JIE#f
— WY B OCHE A SR B & 3.5~4.0 MPa, M Tfii
PRAE SRR 5 FLA TP AL R 245 4

3 WA o K TR BT R e

Ry 9 IE 43 DX PR I SR B AR AR AR 18 Ml X 3
IR e O N e i R 2 | P SRR B
TR Tl ks, LGkt g, TR
S it 55 b s W) W B R 28 T 4R bR 2 S B0 )
PE PP BT T2 A A AR [ X5 0 Al 5 e DX T
FERCR S0 DX B P T 0 P 4 it S AR A

3.1 #RERXXRiFidE

R [ XCR T 1] 43 B it 2 B BE il J5 7 4R
WL TR B0 SR 3 MR & B2 29 60 m, 43 3 a0 B,
MK EZ 18 m, PR L) 20 m, Ry )5 K BE MK
Rk, B S A A P A B, Té}

By i s A A R B B L s - rhis -

M =R ARG BA R E N . %lﬁll:ﬁf
AT L A B SR 6 BTN . SRR R
W, B FL3E N 60~80 m, KEZH BAFESY 0.48 kg/t,
S 0 e AL T R, 4y B ISR R SR K
V-1 - RBP4 R R — Ui J5 se 3L, 28 d i 1 2
AR BT TR 58 BE 52 N 2.6 ~3.1 MPa, 5 [ SCHEFE(E
— 5, FERWIRCR S WA 5 K F Ui/ F 30 mm,
Pl — Fo LR 5L T A DL 5 3 S B e T % 2R



8 g LR L5 A

2026,46(5)

KW A A BT B Bl T RS R S A
TR B2 OB B B

770 m

750 m —

730 m—

710m /a
HEBE

(a) FiEEEHE

BBk E

AV 7
13-1 ?x‘f/ﬁ%%iﬁ

7

750 m VAN 7 B
-1 BEREHE
7
30 m AY] » RohiEt
11 BEhEE
%
710 m % o

(b) VEEER A B A
Eoe REXTHEEINEHREBRL

Fig.6 Layout of the vertical profile of orebody in stable zone
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