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Abstract : To address the challenges such as potential large-scale surface subsidence caused by mining the hung-up orebody in the
triangular ore belt of a certain silver-lead-zinc mine, two overall mining sequence plans were proposed based on the site
engineering geological conditions. Plan I involves treating the goaf and hung-up ore zone prior to ore extraction, while Plan 11
involves extracting the ore first followed by treatment of the goaf and hung-up ore zone. A geological model was constructed by
combining CAD, 3DMine, and MIDAS, and numerical simulation was subsequently employed to compare the distributions of
the stress field, displacement field, and plastic zone at various mining stages for these two plans. The results indicate that Plan
1 is more favorable for controlling ground pressure and ensuring stability in both the stope and the hung-up ore zone during
mining operations. while also reducing resource wastage. Based on the numerical simulation results and mining technical
conditions, a coordinated mining scheme involving the initial construction of an artificial false roof (and floor) followed by
extraction from the bottom was proposed. and the construction scheme for the artificial false roof (and floor) was determined.
A prediction model for the settlement of the artificial false roof was developed using the random forest algorithm to
continuously ensure the safety of hung-up ore extraction in the area. The results of the industrial-scale trial show that the
extraction rate of the hung-up ore exceeds 80% , generating approximately 5 million yuan in profit.
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Fig.1 Plan view of orebody morphology
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Fig.2 Division of the overall mining area of

the triangular ore belt at the 885 m level
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Fig.3 Numerical models for different mining sequences
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Table 1 Mechanical parameters of rock mass
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Table 2 Numerical simulation schemes for mining
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Table 3 Distribution of maximum principal stress
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Table 4 Distribution of minimum principal stress

after stope excavation kPa
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Fig.8 Displacement after primary and secondary mining
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Fig.9 Distribution of plastic zone after primary mining
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Fig.10 Distribution of plastic zone after secondary mining
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Fig.11 Plastic zone volume in the filling

area of the hung-up ore
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Fig.12 Plastic zone volume of the safety pillar

S A WAt A S 51T 15 8 TR0 H 7 I B
TRAL IR T — 2P 3R L 2D BR BRS04 98P DR R,

Al 8P X AR B A AT LA HE . 855~915 m /K
-G J2 R W IR1 R XA A 7 S DX 3 1Y) 5 e R R A
KFEAE 855~915 m /K I B AL R 3 101 K iy
P22 1 B4 R A R R X s ) S P AR, o g 3
XFEERMENLUE N RETFHIEIES)ERY
oA TAF B X R 3 )2 R 3 Z [A] 2 X 2
RE 155 . 0 J2 R A2 5 X o R 0 ke Oy 32 2K
B IX, He Ry ) SRR W, T SOB M R

855~915 m /K IFBIFIL— LTI R 5. =4
R SORRE SRR R BB SORE ) Rk
HRAZ Ay SCHE TR 7 PRI 38 AN DR 28 1 F 1 98 i X 0
KR AR (2 425.64 m®), dEA PR G, —
AR FE AR O B BIX L (H R R 368 855 . 80
51 03 41 R 37 J 30 IX S e # | IR 2 0 A R 52 KRR O3
SRR T s e T BRI IR R B ), 4
P XA B K 3R 0 80 96 B 3R 43 X ek & A ¥



40 ok B R 5 A

2026,46(4)

PEBEE . A S WA R X T R AR Y AR
£ S DAV [ o TR 7 D 2 KV 7 R SR 22N
FERE, PR RE P8 M X B e & B I o T AR
LIRSS IR A R A (A 3% 2 S AR
BN R R, TR, LHEA R R R
O S A TOUR Ao 8 Ao B RN ) R 3 34 Bt
MW, HNFEAEREASR, TR LR FUL.E
L H IR RIS

P, bR 2 B 4 SR B AR R 5 %8 1 R
855~915 m KV IF B iRfL R, AR DL KA 18
1 0 40 DX I 8 1 e DS R B A T SR FH R R
IL 1A% 855 ~915 m 7KV Be iR fL R 3, IR &0 A%
R B DR B R B o e SR 2 B A X DA TR [
SN AF T DX R B, o R e IR TR A,
EERR TR .
35 CATHERTHRELEAR

ST AC T IR ALk R R
Y RAEAL B, S8 0 IR B V% B B b 3R, R
fFEn L £, 25 855 m Bt R LRk s, | 2
FEUCHL R IE— 2D B 5 AR AR X A AT A 3, D)
233 B BT R TR B K AH I A 2R K

Bl 13 b A PR 0 1k Il R b B8 7 B8, G AE
+945 m KPR TAR T ORD , BH W7 b 3% 5 4
AIIE 2R, %) 855~915 m [X BE R FH I Be s £L 1] % [nl
SR B I AE B AR by #2251, AN A50D) 51 R I 46 1
O N T T S R N i B

B 13 FETFERLERFR

Fig.13 Mining treatment scheme for

the hung-up orebody
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Table 5 Prediction results of artificial roof

settlement samples

B ALISES A

&ZK Qi/ Q:/ Qs Q./ Qs/ TIME/ EIAE/
5 % MPa ’ m m? mm mm

1 55 3.2 3 825 120 3.9 4.3

2 45 3.8 3 825 90 6.2 5.7

3 60 2.7 2 915 160 3.5 4.8

4 57 3.0 4 825 100 1.5 2.8

5 38 4.0 4 825 90 8.3 7.9

6 68 3.2 2 915 130 5.6 3.4

7 75 3.0 2 825 160 2.3 2.1
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Fig.14 Comparison of sample predictions
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Fig.15 Monthly monitoring data of artificial roof settlement
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Table 6 Detailed costs

o " A/ ait/

o 1] 2L 2k i —
E2S A5 B A2 Bl it F

MU &3 w4/ & 1 28 28

MRS WAILE /MR 75 0.2 15

L/ m 1875 0.006 8

it T 2% .25
o T KPP /m? 750 00860 1%
WA IEREY A /m 50 0.423 4 21.17
it 141.42
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