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The revised limit equilibrium method on normal stress

placed on sliding surface

LIU Guang',CHEN Jian - sheng’, LI Ming — kun'
(1. College of Civil and Transportation Engineering, Hohai University, Jiangsu Nanjing 210098 , China;

2. School of Earth Sciences and Engineering, Hohai University, Jiangsu Nanjing 210098, China)
Abstract ; Combining the advantages of the limit equilibrium slice method and finite element method,
the stress distribution on the sliding surface is concluded from the analysis result of finite element
method. Through simple transformation, the normal stress distribution on the sliding surface can be
obtained which could be used as initial stress on the sliding surface of slope. Then two unknown pa-
rameters were introduced to make correction for the normal stress which will led to the unknown pa-
rameter and safety factor of slope by substituting revised normal stress on the sliding surface into limit
equilibrium equations and several simple iteration. By comparing the stability calculation results of the
method introduced and other normal methods in specific engineering, the feasibility of the introduced
method is verified.
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Fig.1 Stress diagram of landslide
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Fig. 2 Schematic diagram of the i sliding body
with acting forces
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Fig. 3 Positions of critical sliding faces com—
puted by different methods
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Fig. 4 Normal stress distribution over slip surfaces
1 R FE T R e i i 3 i e /N A R
%, Bishop ¥ il Morgenstern — Price (M — P) {&{1&
()42 4 R EAR, 4 51 1..007 F1 1. 003 5 Hi i 5%



443

X JEAF - HE T 100 1 518 TE A ek e BRAP- i i 103

®1 EMHEFERRLERNRERY

Tab. 1 The minimum safety factor of the slope with different calculation methods

T YRR
ARITT 0.994
56 JEE AT Ik 0.989
Hiv 2% 731 0.963
Bishop = 1.007
Morgenstern — Price (M — P) k& 1.003
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Tab. 2 Model material parameters
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Tab. 3 The results of different analysis methods under two conditions are calculated
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Fig. 5 Normal stress distribution over slip sur—
faces(case 2)

A5 SR REAS LS 14 S W S S5 100 354 3% B i )



104 Wode TR Ok %o Rk (AR R v D 20154
. physical admissibility[ J]. Natural Hazards,2013,65(1) ;
4 &ig

1) il 20 08 5, 45 1 1A BROCIE A fRP
PRk ARZS G A RIS 2 5, I X2 SR R S8
R REL TR IR

2) B5E TS, 5 AL T R A5 R A L,
R A S5 VR T A 1 35 ) 2 4 B ASOR/INAE T e ]
A, BRI 00T o REAS 20 B AV 45 2R, 5
L T ARSI AR R B EE, T
BERBEMS RN LS S W T 3 1) 2 B A i R3S e
T B RS

SE 3k

[ 1] ATAEI MS, BODAGHABADI S. Comprehensive analysis
of slope stability and determination of stable slopes in the
Chador — Malu iron ore mine using numerical and limit e-
quilibrium methods [ J]. Journal of China University of
Mining & Technology, 2008 ,18(4) : 488 - 493.

(21 EPIR, JA M. k77 58 B8 4P 00 X 7K vl i 300 3K 10 3 B
SEPEATLI]. WAL TAR RS2 A ARBRARR, 2010,
27(1): 34 -37.

[3]WEI W B,CHENG Y M, et al. Three — dimensional slope
failure analysis by the strength reduction and limit equilib-
rium methods [ J]. Computers and Geotechnics, 2008 , 36
(1):70 -80.

(4 T BRIGER: , IMRIAR, 18 SO0 , 5. BT AR A B L A 0
WAREME T [T]. WAL TR =2 e HARFLARR,
2013, 30(3): 54 -57.

[5]ZHENG HONG, YANG ZHAO LIANG, et al. Extremum

solutions to the limit equilibrium method subjected to

(345 95 T 225 ,2004,19(Z) <318 - 323.

(12 ) 228 5iAEH0 , 4 2, 46 SR B K G I = 4R e
BUESHTT]. AKSCHLTT T AR ST, 2007 ,34(6) :59 —62.

[13]2 i 5 %, 5 72,4 FLAG3D S EEPrmi e A sh Bifa

79 -96.

(612 T, 5% 8 bR . ARG 53 BT A R P Ay ok Bl i
LRI A TR, 1992,14(Z) ,20 - 29.
[7]ZHU D Y,LEE C F,et al. Generalised framework of limit
equilibrium methods for slope stability analysis [ J].

Geotechnique ,2003,53 (4) :377 —395.

[8 ] BENNI THIEBES,RAINER BELL, et al. A WebGIS deci-
sion — support system for slope stability based onlimit — e-
quilibrium modeling[ J]. Engineering Geology,2013,158 ;
109 - 118.

[9]LOW B K, Gilbert IRB, et al. Slope reliability analysis using
generalized method of slices[ J]. Journal of geotechnical and
geoenvironmental engineering,1998,224.350 - 362.

[10]ZHENG H,LIU D F,et al. On the Assessment of Failure
in Slope Stability Analysis by the Finite Element Method
[J]. Rock Mechanics and Rock Engineering, 2008, 41
(4):629 -639.

[ 11 ]RABIE M. Comparison study between traditional and fi-
nite element methods for slopes under heavy rainfall[ J].
HBRC Journal ,2014,10(2) :160 - 168.

(12 )35, JEHRAE , R = T, 2. S eAs E P i i A
FROTHR BRSP- k [ T sDCHE TR % 4% 4, 2014, 38
(1):79 - 84.

(13 ] T30 ARRTR, X £ B TR BROTIR BRTP- i 1) 2 40
WuAREE ST ] 451717 ,2013,34(4) ;1185 - 1190.

(14K, A Mei0% , 225008, 55, B T8 I 1E N 18 1 Y
YRR [T]. A 1% 5 TR, 2004,
23(16) ;2788 —2791.

7

(DTSt %)

SESHTHREAN L], R ,2013,32(1) 1158 - 164.
[14]8% &, 70 %%, 25 007, 2. B30 a0 3 o FE Ptk s

WIS [J]. A+ TR ,2011.33(2) 275 -280.
TEmE & )

=





