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Fig. 1 54" Exploration Line profile
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Table 1 Physical and mechanical parameters of the

ore (rock) bodies and filling bodies
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Table 2 Thickness of boundary pillars in some open-pit to

underground transition mines at home and abroad
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Fig. 2 Schematic diagrams of mining and simulation plans
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Fig. 4 Cloud charts of shear strain increment in the stope for each isolation pillar thickness

5D R A 38 e 4 B G A XU, 2 KT46 AR 72
SR, 5 VG I OR B 5 DI IR UE 1 G A W
i Y KTS2 0 RR 45 R 5, 52 2 5 T2 A8 = 52
e, ATHSRTE 155 P b3 i 3k B3 iy 1R 9O o3 B8 18, 3
IR RTSE M 2R B, AT RES R AR R

i 5 o8 25 A D B P, 23 3 IR o % 1T 1)
e W AEIEEE R 45 m I, 7E FTIEAR B4 AL
Ko B B R, B Y R T RSB 8 DI AR AR rh I 4 (0 2>
KA WO, AN e 20 3 B B AR FRE 550 m R B
FEE— IR T 1R 07 A ATE ST AT A 58
LB B Y)  AR A

AT ] N A 38 5 ) AR RE S A B A IR R
30 m 140 m B 5 330 &) U (B TOE W % T & AR G R
U LU A PR A B B AR BT R T 45 m
F, AT DR R AR R R o PR, i P bR % b
B Y BRI BE AN /N T 45 mo
4.3.2  SRIEYTIIEL R L & RO

TENBRRE VR Hr b, Bl W — e hr 2L 4
RN, B RBURR N AR S AP
(JI5E) 505 28 3 T8 0 S BRI W 0 IR i B
R4 GB 51016—2014 (IR MEHE K™ i3 T RRE AR
T AR DGR E | X AR R R I A AT 4y
P ANFFERAE T SR A T 2 REA
NFAE T T BE (LR 3) .

®3 AEFHAATRELENETRERH
Table 3 Designed safety coefficients of overall slopes under
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Table 4 Slope safety coefficients for each isolation pillar thickness
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Fig. 5 Cloud charts of plastic zones in the stope for different isolation pillar thicknesses

BRE SRR DR AT 98D, B KT46 07 (R TF 425 | 1Y B
IR I8 1 XN G, 5 p T KTS2 7 14 14 [ SRATH IR 1
TUIE F o5 Fs, W12 FPG 0B 0 38 00 55 DD 98 11X, 300 3
K a iR AR A s PR B0 AL O 45 m .50 m
IF, BT DT P IXATS A ) b Sy i 3 (HL il 132 B4
FER BB HT R & A 5108, Jo] i XU Bl e AT A T i
PR IR T IBVE Xt — 2D R e, Redg Bl e i
FaEME LA

NI DAY £ B 23 Ar , B B AR IS R Gk B R T
45 m i, AT AR FRA SR AR iR . IR s A 1Y
PR =45 m,

4.3.4 (iBsrHr
HPEETHEE T RINESELE 6, HIE6
AJHT R3O RS LA (R 3 B AR A R A £ . 24
B 2 0 R JEE R Ry 30 m I, B 5 FE S A 14 [ 5K , s 5
I PR B R RN TR 67 43 0™ A2 T 97 mm .84 mm 1)
PER% 5 Y BE B 0 RE IS BE S 40 m I, 10305 5 00T B B A
I THA & 7726 T 89 mm . 80 mm [ 13 F% , 7 it 8
T VA AR PR 5 S B B AR SR 35 F 45 m
150 m B, 37 B 25 e B BRI 0 3 7= A 14 A7 8 R
W, e KA N 6.42 mm 13,32 mm, Ab T % 4 AR FTE

:5 900 01 uz

5000 or-0p
~7.650 TE-02

8.958 1E-02

7.000 0E-02
6.000 0E-02
5.000 0E-02
4.000 0E-02
3.000 0E-02
2.000 0E-02
1.000 0E-02

0.000 0E+00
- 2

a)30m

b) 40 m

n
5373 8E-03
5.000 0E-03

4.000 0E-03
3.000 0E-03

2000 0E-03
1.000 0E-03
0.000 0E+00
~1.000 0E-03

&

~2.000 0E-03
~3.000 0E-03
~4.000 0E-03
~4.790 0E-03

3227 6E-03
3.000 0E-03
2500 0E-03
2.000 0E-03
1,500 0E-03
1.000 0E-03
5.000 0E-04
0.000 0E+00

~5.000 0E-04

~1.000 0E-03
~1.500 0E-03
~2.000 0E-03
~2.500 0E-03
~3.000 0E-03
-3.400 0E-03

c)45m

d) 50 m

6 BRBTHEETRFUBEE

Fig. 6 Cloud charts of displacement in the stope for different isolation pillar thicknesses
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Study on the reasonable thickness of slope isolation pillars for transition from
open-pit to underground mining

Li Shaobin', Zhou Zonghong®, Yin Jun', Zhao Yanlong', Yin Yanlin', Yang Haifeng'
(1. Heging Beiya Mining Co., Lid.;
2. Faculty of Land Resources Engineering, Kunming University of Science and Technology)

Abstract: A significant portion of the hanging ore surrounding a large open-pit mine, accounting for approximately
85.76 % of the resource beyond the open-pit boundary, is planned to be recovered using an upward drift mining and filling
method. To isolate the mutual influence between open-pit and underground mining and ensure the safety of both the
steep high slopes and underground operations, it is necessary to determine a reasonable thickness for the isolation pillars
between the slope and underground stopes. Due to the influence of intersecting faults, the northwestern slope area has
relatively poor stability and was selected as the study area. Laboratory tests were conducted, and initial pillar thicknesses
were estimated based on empirical formulas and references from similar mines. Numerical simulation was then employed
for optimization. Considering overall slope stability, a reasonable and safe thickness for the slope isolation pillar was
proposed. The results show that, based on simulations using the Flac™ software, in combination with empirical calcula-
tions and previous research, the optimal thickness of the isolation pillar in the northwestern slope area is 245 m. These
findings provide a theoretical basis and practical reference for mine design and production.

Keywords: transition from open-pit to underground; slope stability; hanging ore mining; isolation pillar thickness;

numerical simulation; Flac™ software



