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STUDY ON SLOPE STABILITY AND OPTIMIZATION OF BOUNDARY
PARAMETERS UNDER CONDITION OF COMBINED
OPEN-UNDERGROUND MINING
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(1. Institute of Geotechnical Engineering, Beihang University, Beijing 100083, China; 2. Antaibao Open-pit Mine, Pingshuo Coal
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Abstract: 3D numerical program is used to analyze the stability of the slope affected by underground excavation.
Research show that the open-off cut position plays a key role in the slope stability. The numerical simulation is
conducted to optimize this boundary parameter, and the results shows that the slope stability is improved to ensure
the safe production when the horizontal distance between open-off cut and slope increases to 20 m based on the
original data. At the same time, the material simulation method is used to make sure of the scheme. The slope is
stable when the scheme is adopted in field.

Key words: mining engineering; combined open-underground mining; numerical simulation; slope stability;
open-off cut position

AARKAIFE, D T ESE e HRIBCRAR SN S AU
(AR T BRI, P SRR T AR R 5
e REATTRIEN Y, 2 MRS A (1 — 8 73

FEN P2 BRIR R R I b, 2 BCRA] S, SUE RS RSAT LA A L&,
BRIFRIE, MTHHE R, RAETIERFEN N4 — AN EAE RS . ECFHDE 2
AHEAF AN BHFPORB N, BREH R T 5 RBA TR, R @ IR
T8I S HO0 e AT BEAREE . VERLR AR S ML IR e M A (B Bea R, A 7

1 3]

jillfs

WrFs B HY: 2008 - 06 - 06; #&E HHA: 2008 - 12 - 10
TEZE N REWIQ963-), W, 1998 {ETILRIRIE A E RN TAE PSR4 07, BUERIERE, NS - TR N ST TR, E-mail:
jmzhu@263.net



* 3972

HAT D1 TR

2009 4E

A TER T AL TER B A BTG T L
RPN . SR FLAC™ FiFe 4
B T BRI T IR TITR S U0 TR G B A A
it IR AR R K T AT U4 ST R
EROPIRIE, PRZHE A, ST AR
MM R IFRARE R R8T
SOOI, RIS T A AR
SHRZ A TR, TR AT AR B
AR ISR 2,

AR BB & TFR B LM e
PRI SR BN, R FLACY 43
TR I A TR A P T ERRY 8 I B
N, AR AT R I TR VIR 5 3
BRI, 4R T Sk B I
RATNLABE, KT IR FIPTATT
LA SRR AR, AL IR

2 BRI ES

21 TEEE

PR IX H AT R E A 4 R0 9 IR, ChuKeF
B, b 4B E 8 m, 9B 13 m, 2
[ EE~F35h 40 mo RREEH IR, =5 T
B401, B402 T.{ETHI#E~% R Al B903, BY04 T {EH
MEX N T IR ENR, BRI T T
VETITFRA G, 22 NG m H 13 o R Ak T 51 1
FEREBAX RN, Z2JF CEA RPN 50,
0 R P B R R TA 5 SRR S B M i AL T A
EPEEKR, MR R

T2 &I AR m R IiAen kAR S
EIAHLHI AR A, AT 0 R AR ) f g g H
AN GEE, R Rk 2 80 Ak in) e
FHRNIT o

A RIS ALFE 4 K B401, B402 TAE[H
19 By B903, B904 T AEM, HANLAEH KA
240 m, RGBTl 4 BETAE S 3K R il
124 m, HEy 209 ms 9 BT AR S 13 K
PR ATl 178 m, 5t 263 m.

ASSCRUR I = 43 IR 223 F2 ¥ FLAC™ #4713
B, RORRE ) RSl 1200 m, WSE R SF R 1200 m,
=400 m, MKCEARE+1 050 m — E A F
+1450m. &1 48 K5I TG HRIBAE .

(b)
K1 SR IR
Fig.1 Combined open-underground mining model
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Table 1 Physico-mechanical parameters of coal and rock masses™ !

)2 T TR PR R R NEEEE iR
Es) Im (kg+m3) H/MPa Lk /MPa /() JE/MPa
1 %t 30 1960 15 042 0125 18 0.0125
2 WMkib% 14 2300 2000 036 2500 38 0.2500
3 W4 30 2380 4200 032 3.000 39 0.3000
4 P& 24 2490 2800 0.34 2000 38 02000
5 fb# 12 2320 4600 032 3500 36 0.3500
6 W 12 2380 5500 0.30 4.000 40 0.4000
7T 4% 8 1440 1000 038 1.620 36 02950
8 Ti¥ 15 2450 2400 033 3.000 42 0.3000
9 M 15 2600 4800 032 5000 38  0.5000
10 ¥ 10 2580 3000 0.35 5000 38 0.5000
11 94 13 1330 1200 036 1.620 39  0.2950
12 W% 10 2380 6900 0.28 5000 41 05000
13 114 5 1400 1300 035 1.620 36 0.2950
14 W4 12 2600 12000 025 5000 44  0.500 0
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Fig.2 Distributions of the maximum principal stress and
failure zones at the position where the horizontal
distance between open-off cut in working face B401
and slope is smallest
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Fig.3 Distributions of the maximum principal stress and
failure zones at the position where the horizontal
distance between open-off cut in working face B401
and slope is 144 m
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Fig.5 The maximum principal stress in surrounding rock of slope(unit: MPa)
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Fig.6 Failure zones in surrounding rocks of slope
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Table 2 Comparison of slope platform settlement

-5 Uk em
bfSe TR XF P B B m
J5 5 % F# 20m
2 +1 450 1055.09 578.33
10 +1 435 677.32 442.86
18 +1 420 544.46 263.11
26 +1 405 315.21 15.63
34 +1 390 113.03 13.03
42 +1375 31.26 5.22
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