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Plastic limit analysis of stability of the open-pit slope subject to under ground mining
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Abstract: Aiming at the current limitations of the method for dope stability under open-underground mining, first of al,
according to the characteristics of slope stability under open-underground mining and the limit analysis method for slope
stability based on the upper bound theorem of plastic mechanics, amobile displacement field of submerged rock under longwall
mining is established, and in the meantime, the equation for submerged rock is obtained accordingly by using the method of
plastic limit analysis. Secondly, the submerged rock of southern Antaibao open-pit dope under open-underground mining is
studied by using the method, and the influence of subsidence caused by underground mining on vicina rock and dope stability
are anadyzed. The following measures are proposed: the boundary parameter should be established depending on the vertical
height of safe mining between mining face and slope bench. Accordingly, the mining face should be bounded by 71460 (Y value)
to ensure its vertical height of safe mining to be more than 105 meter, which can guarantee the stability of southern Antaibao
open-pit slope under open-underground mining.
Key words: open-underground mining; upper bound theorem of plastic mechanics; submerged rock; boundary parameter;
vertical height of safe mining
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TEEPEIX Q 517 F(f4E— £, $%Mohr-Coulomb/if
JRHE D) 5 A S IR BV A S — LB Vi ] (R AR 3
& FId, WL R I MR 4T — e AL
TSI IR N HLAL o I (1) A B AF 2 T7) <
Qsié dv+ Qs g ds=QTéd ds+QWi dv, (2

Kb, 22PN S R AR QT S T I A i
FEBL, LS HT AR KE . A5l k4 5 &
JIFTA )
k44K MM ohr-Coul omb i I AE U INE, FEAH I (1)
it ik bR KKy
f(s,t)=t-c-stanf . 3
R IR M AH DI BT IS, b iy 9 4 34 5
Je MR IR EE G, DRLMRREOAR T b PRk ) S8 R B VL 5 D) 1)
el v AVAIIDNA NS YN TP
V. _1g/9s _1f/1s

- = :'tanf’ (4)
V. fo/Tt T/t

Kb, gRRIBMEA R T AECIA R, g=f.

X (4 FH, X T £ Mohr-Coul omb i i #E )
SRR BINE N ARG, BT b R 98 1 1
SRR et o wiE2 (@ s

Hif=1
(a) BERIFIGIHEE

2 Mohr-Coulomb tB XX R BA N FARE EFERL
Fig. 2 Mohr-Coulomb associative plastic flow rule and energy

(b) HEERIP

dissipation
BRI L 1R N A0 BB 1 . AR TR oy A g
Lo AL ) N e FEHURE
dD=tV,+sV, =(t cosf -ssinf )V=ccosfV . (5
AR EAFAESLBUR IS u, vk S8, Gl
ReALBUK I 73X — A et s b 5 i A 5 4
WHREFERI A0 (4 o, 1
dD =(ccosf - usinf )V . (6)
A (B). (6) KWL AL M ohr-Coul ombi il #E
W55 A SR BRI BRI S B 5 T LLAEAS F 038 AR 0 Y
T O84S 2 BA T 2 N BERE I

2 FEEIKTBERESTAX

[ P o2 KR TSR B Y M SE,
TR RS OIS, — LT BRI 25 K
L 938 T 9 R R . Pengt™@ M P (1 £
BEGTSUANT T KB TFSRond M i R 16 S, 751
T A R TTSET SRR PR AT 7 V3
s RT3 T — 224 1 S, David &A1)
Lecal™ 2 43 55 B BR 43 B 1 F B 52 B8 1 R ST T 3
8 4 4 O B A R 1



346 Fe)

+ T

2010 4F

W3 () Prosa ket ol KR
Uik R P A AE— R PR, %00 A SR B T 1)
REELA R AR RN, A PR O AR
WL R ) o O PRI . WiEI3 (b B

r

/
A
i

!
/

AN

w

(a) FFHZJE AR R TR

> (2)
(1) v
o\
¥

(b) AR B R
3 FIZRERRITRERIRE KR

Fig. 3 Rock stability and solution for velocity field after mining
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Table 1 Parameters of shear strength of submerged rock
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Fig. 5 Geologic section model of mining
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Fig. 6 Calculating model of submerged rock after mining
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and width of mining
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Table 2 Mechanical parameters of rock used in limit analysis
(reduction factor=1)

B o s FET PR

) gkg-m)  cMPa j 1)

1 W 1960 0.125 18

2 YEus 2300 2~5 38
WL I8 ARG, DURRIE . PRKEE R 4

IR E BB AT R YTk 100 mis, Tk
I R I LA B L, D2 E i e SRR, R
M LRk e 4 R0 1.2~1.6, etk 2z,
JLE 9 (). H{YikE 150, 250 m I, i1 ACA B
i3, DRI PTRA R A s AN, R AN Ak 1 4
GARIAE 4.3 UL L, Reoe s - L4 4yl FE 300, 350,
400 mitf, HTIRIE* A HZ, SR SHR, BT
B Ak SPA BRGSO S W T, 24 RN
i, WK 9 (H. (. () Fras. {H491k; 450, 500
miy, HTEZ GG, SR w4 R






348 s o+ L OB % it 2010 4F

%3 BIRTBEREXILE R ER SRR (R IBWFIEK)
Table 3 Stability factors of open-pit slope after rock subsided (considering blasting and precipitation)
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Fig. 9 Analytical model of rock slope stability under mining subsidence
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