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Effect of Surcharge on the Soil Slopestability
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(1. School of Environmental and Safety Engineering, Changzhou University, Changzhou 213164, China; 2.

Institute of Geotechnical Engineering,Changzhou University,Changzhou 213164 ,China)

Abstract: This paper analyzed the stability of soil slope in the condition of surcharge with limit equilibrium

method and finite element slip surface-stress method. With limit equilibrium method and linear elastic finite

element slip surface-stress method,the relation between surcharge and soil slope stability coefficient were

almost similar, but with the latter method,the soil slope stability coefficient was bigger. And also,based on

the Mohr-Coulomb failure rule and associated rule, with the elastic-plastic model, this paper analyzed the

stability of soil slope in the condition of surcharge with the elastic-plastic finite element slip surface-stress

method. Numerical results showed that the stress field in the local area of the soil slope had been modified.

This had great influence on the soil slope stability, with the stability coefficient being reduced,and the loca-

tion of the most dangerous slip being changed.
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Fig.1 Mohr-Coulomb yield criterion

3 ETRENANENAKRESH

71K

I L ) P WG B  ELBE ) 3 1
$ A T O T L IO LA 5 1 B B
A L T A R O R M RN R
S B - A A7 7 — 4% 2 T O 6 i
E N CENS

VOB T 1 R % 4 T 7 UK Y B
P IR

Lr,dl _ 2 S,
ermdl Esm

K = (10

HERT - A2 2016/7/29



% 4

FEE,F ARBANT LA F R R « 73 -

FARPI S S, FE R W T LR BT 5T R
JAE IR AT AT 2% B T Sl T Y- 24 05 5 R Ofe LA 2%
SRR N /R NI

S, =sl=(c to,tang)! a1y
X L NS K B, o, 4 S0 3l 1
e G

B2 ARTHEIRBERERETER

Fig.2 Schematic diagram for the calculation of factor of

stability by FEM
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Fig.3 Geometrical shape of a soil slope
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Table 1 Material parameters of soil slope
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Fig.6  Shear strength and shear stress distribution along
the slip surface by LEM
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Fig.7  Shear strength and shear stress distribution along

the slip surface by linear elastic FEM
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Shear strength and shear stress distribution along
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Fig.8
the slip surface by elastic-plastic FEM

P9~ P& 11 9 4800 in 21 3140 3% 2% A ik i) e fe
B T sl AT . T LA SR AR RS- ik 3 e i
A R IT 1 1T L 7 325 23 Wt A 114 e 6 I 98 2l T o7 '
AR—E (HAE R RS R 2 T 5 8 A FROC
T 10 1 39 o BT I 320 39 A 8034 T 2] 40kPa i
BTSN R AR T S An ) 11 B, Of
BERT LA A 4 ok B9 0 1 I 1 0 T 7 A BT ik
AR EEAS W SR AL /N . B T B B T e G R
T 2l T R W L Lk R R T T A
YERIR B UR R X SN N 1 5 T BRI % L i ok
Y 2 SN S Wl 110 ) N (T e o VA S I
G I8 BT U L AT S R B I e B 3 3 i Y
.

40 1
30

E20
10
0
0 10 20 30 40 50 60 70 80 90 100
x/m

9 MIRFEHEBHEME
Fig.9 Location of slip surface by LEM y/m

5 & &

1) ) 43 R o A 6 T 2 4 A R T 10 9
37 3 43 KT E AR ARV R B e R R P, 2 R
i A5 R R e 4 R MO b ML R — B, i T
LR AT BRI N T R IR H A R
WK,

HERT - A2 2016/7/29



% 4

EEE.F REMERNTLWABEZRTEF R0 EmA .75 .

0
0 10 20 30 40 50 60 70

x/m
10 LEHEFRTBFERNEEHEMCE
Fig.10 Location of slip surface by linear elastic FEM
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Fig.11 Location of slip surface by elastoplastic FEM
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